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Preface 

Chemical technologies involving Green Chemistry, Material Chemistry, Electrochemistry, 

Textile Chemistry, Nanoscience, Computational Chemistry, etc., are the challenging as well as 

fascinating branches of advanced technologies and they find applications in almost all areas of 

Science and Technology. It is important for the researchers, educators and developers from academic 

institution and industries to know the research and recent developments that have been made on 

various aspects of Chemical and Electrochemical Sciences and Technologies. The present conference 

on Frontier Areas in Chemical Technologies (FACTs-2106) is the First International 

Conference organized by the Departments of Industrial Chemistry, Bioelectronics & Biosensors 

and Nanoscience & Technology to focus on the update of recent advancements in different areas 

of chemical science and technologies. The aim of this international conference is to provide a forum 

to all the chemists, physicists, biologists and material scientists and technologists and researchers to 

discuss their recent findings and information and to promote cooperation both nationally and 

internationally. The invited talks and papers focus mainly on various advanced aspects of Chemical 

Technologies such as Electrochemical Technologies, Nanoscience and Technology, Sensor 

Technologies, Supramolecular and Photochemical Technologies, Green Chemical Technologies and 

other allied technologies. 

It is indeed a matter of great pleasure and satisfaction to the Editors to present this volume 

containing collection of extended abstracts of the presented in the International FACTS 2016 held at 

Alagappa University, Karaikudi during 21-23 March 2016. There are about 14 Invited Talks, 119 Oral 

Presentations and 143 Poster Presentations. In addition, the programme includes open forum 

discussions. About 250 delegates from various Research Institutes, Universities, Colleges and 

Industries in India including four Invited Speakers from overseas participate in the conference. 

The editors are thankful to Prof. S. Subbiah, Vice-Chancellor, Alagappa University, 

Karaikudi for supporting all the activities of this International Conference and advising in promoting 

the research culture among the young researchers. Our sincere thanks are to all the Syndicate 

Members, Prof. V. Balachandran, Registrar and Authorities of Alagappa University, Karaikudi for 

their constant support and encouragement. The editors are pleased to acknowledge all the sponsors. 

Sincere thanks are due to the Organizing Committee Members of the conference, Faculty Members, 

Research Scholars and Students of the Departments of Industrial Chemistry, Bioelectronics & 

Biosensors and Nanoscience & Technology. We also thank all the authors for submitting their 

extended abstracts in time.  

We hope all the delegates had a pleasant stay in Karaikudi and stimulating discussions during 

the International Conference on FACTS 2016.   

Editors 
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Polymers with Intrinsic Microporosity (PIMs) provide a novel class of structurally rigid ion-selective membrane 

materials with 3D nanofluidic pores of typically 1-2 nm size. The PIM-EA-TB material (see Figure) employed 

here is based on a poly-amine with estimated pKA1 = 4.0 and pKA2 = 0.4 and therefore in the protonated state an 

anion-conductor.  

 
The microporous material can be employed to “heterogenise” water-insoluble molecular redox systems in films 

at the electrode surface [1,2]. When deposited asymmetrically over a 20 m diameter hole in poly-ethylene-
terephthalate (PET) and investigated in a two-compartment electrochemical cell with aqueous electrolyte on 

both sides, ionic diode effects [3] (associated with pKA1) are observed with potential applications in iontronics 

and water desalination [4].  
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High Energy Batteries (I) Ltd. (HEB) one of the major power source suppliers for Indian Navy, Air 

force, Army and Export markets, is engaged in the Development and manufacture of Silver Oxide-Zinc 

(Primary, Secondary and Reserve batteries), Ni-Cd and Sea water activated batteries like AgCl-Mg, CuCl-Mg. 

The product range includes a wide spectrum of size, weight and configuration for torpedoes, missile, aero-space 

and military applications.  The batteries should strictly meet the defense specification requirements in terms of 

performance, life, cyclability, safety and the stringent environmental conditions that will be encountered during 

storage, handling and operation.  HEB is also making commercial Lead acid batteries for automobile, standby 

applications and also engaged in the design and development of Phosphoric acid fuel cell and Polymer 

electrolyte fuel cell.  HEB is engaged with, not only manufacturing but also involved in research work 

pertaining to advanced high performance materials and electro catalysts for Batteries and Fuel Cells.  

There is a lot of scope for the development work on new material for increasing the endurance of 

battery and many experiments on battery materials are under progress for reducing the cost and enhancing the 

performance of the battery.  The variety of battery applications have increased multifold, as evidenced by the 

remarkable growth of the battery market. The recent advancement is focused on Sodium Ion batteries to replace 

the Lithium Ion batteries due to scarcity of Lithium metal. Design features and manufacturing procedures of 

high energy density batteries will be presented. 
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1.3 Surface Engineering of porous Metal Nanostructures:  Synthesis, Fabrication and their 
applications in Electro-catalysis and Electrochemical Biosensors 
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E-mail: ccsivakumar@cecri.res.in 

Abstract: Development of ordered/non-ordered porous metal nanostructured catalysts or materials is the cutting 
edge of present research work especially in the progress of renewable energy generation and conversion fields, 

electro-catalysis, electrochemical sensor and biosensor applications. To attain superior catalytic activity, 

complete utilization and maximum usage of nanostructured metal catalysts, different synthetic pathways such 

as, tailored chemical or electrochemical routes were explored with soft and hard templates for the fabrication of 

porous metal nanostructured catalysts with definite size and shapes. Various nanostructures of (Pt, Au, and Pd) 

monometallic or bimetallic or alloy nanocatalysts with controlled morphologies were also evolved using these 

templates. Further synergistic effect of support such as carbon including CNTs, conducting polymer and 

graphene matrices is also played crucial role to enhance the catalytic activity of nanostructured metal catalysts. 

In the present work mainly emphasise that the synthesis and fabrication of Pt based porous nanostructured 

metallic or bimetallic or alloy catalysts by adopting various routes like i) in-situ chemical and electrochemical 

ii) ion-exchange doping mechanism followed reduction and iii) galvanic displacement reaction (GDR) routes 

with and without templates. The porous nanostructured catalysts have been tested towards the catalytic 

hydrogenation of biologically important nitro compounds, ammonia oxidation, electrocatalytic oxidation of C1-
C3 organic molecules and electrochemical bio-sensing applications like poly(phenol), glucose and 

neurotransmitters.     

Key Words: Nanostructured metal catalysts, FE-SEM, XRD, Catalysis and Biosensor  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scheme-1: illustrate the methodology of preparing porous nanostructured catalysts  
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Abstract 
     Now a days, thin films are of great importance, due to its special optical, mechanical and electrical/electronic 

properties. There are several methods for the preparation of thin films. Tungsten trioxide(WO3), finds large 

applications in smart windows and switching devices due to its unique electrochromic properties.  

     In the recent work, WO3 thin films were electrochemically generated in an aq. solution of tungstic acid by 

applying a voltage of 1V, with a DC source using sodium tungstate as a precursor. A blue colored thin film was 

found to appear gradually on a Al substrate. The voltage was applied for 6 minutes in order to develop a uniform 

layer of blue colored WO3 on the Al substrate, this was the sample (A). WO3 was also produced by conventional 

chemical method using nitric acid for the precipitation of sodium tungstate and calcinating it at 500
o
C, this was 

the sample (B). The two samples were characterized using instrumental techniques such as IR, XRD and SEM.  

     The Figure 1 and 2 displays the FT-IR spectra of the samples A and B respectively. The IR spectra confirms 
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the formation of WO3. FT-IR Spectra recorded at a range of 400-4000 cm
-1

 showed that stretching vibrations of 

W(O2) and W-O were occurring at 698cm
-1

 and 1615cm
-1

 which assigns the confirmation of formation of WO3  

and are in good agreement with reported values. The X-ray diffraction studies exhibits different XRD patterns 

for sample A and B as shown in figure 3 and 4 respectively. The XRD peaks of the sample prepared by 

chemical method are in good agreement with JCPDS file no. 30-1387. 

     2 theta values obtained indicates the formation of perovskite structure for WO3 powder prepared from 
chemical route. The XRD pattern of the sample (A) obtained by electrochemical method can be observed from 

Fig.3. Data obtained indicates the formation of spinel type structure for WO3. The SEM images reveals the 

highly uniform distribution of particle size. The surface morphology reveals the appearance of typical pentagon 

shaped particles which remarks the generation of nano sized crystallite of WO3, a electrochromic material as 

shown in figure 5 and 6 for sample A and B respectively.  

 Present work offers an electrochemical 

method as a facial technique for 

preparation of nano sized thin films on 

aluminium substrate. This method is highly 

selective in creating spinel type structure 

for WO3 which can be further utilized as 

smart materials for electrochromic 

applications and switching devices. The 

cyclic voltammetric studies in this direction 

is in progress. 
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Electrocatalysis of the oxygen reduction reaction continues to command a great deal of interest in 

modern electrochemistry owing to its technological importance in electrochemical devices such as fuel cells and 

biosensors [1-3]. Carbon nano tubes have gained considerable attention in recent years due to their unique 

structural and physicochemical properties [4-6]. Both single walled (SWCNT) and multiwalled CNT’s 

(MWCNT) produced an enhanced electrocatalytic effect in dioxygen reduction process[7].  

 
 
Fig.1. Cyclic volatmmogram of 1-4-dihydroxy anthraquinone(1,4-DIHAQ) at GCE / MWCNT in the 
absence (d) and presence (o) of Oxygen at pH 6.0 at scan rate 40 mVs-1 

The electro chemical behaviour of hydroxy derivatives of 9,10-anthraquinone adsorbed on MWCNT 

modified glassy carbon electrode, the stability and efficiency in dioxygen reduction were examined by cyclic 

voltammetry, chronoamperometry, chronocoulometry and rotating disk voltammetry along with the 

determination of diffusional and kinetic parameters. The electrocatalytic reduction of dioxygen by one mono 
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and four dihydroxy 9,10-anthraquinone derivatives incorporated in multiwall carbon nano tubes (MWCNT) on 

glassy carbon electrode has been  investigated. The electrocatalytic capability of modified electrodes was 

examined in various pH solution and dioxygen reduction potential exhibited pH dependency.   The surface 

morphology of modified electrode was characterized by SEM. The modified electrode was found to be stable in 

neutral pH media. The cyclic voltammetric studies of anthraquinone derivatives at different pHs in the presence 

and absence of O2 were carried out. Higher shift in oxygen reduction potential and enhancement in peak current 

was observed at pH 7.0 for all the five anthraquinones and hence it was chosen as the optimum working 

pH.Chronocoulometric studies revealed the involvement of two electrons in the reduction. The mass specific 

activity of anthraquinones, the diffusion coefficient of oxygen and the heterogeneous rate constants for the 

oxygen reduction at the surface of modified electrodes were determined by rotating disk voltammetry.  
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Introduction 
The aim and development of multifunctional materials with excellent biocompatibility and bioactivity 

are the substantial requirement for the biomedical applications. Hydroxyapatite (Ca10(PO4)6(OH)2, HAP) is the 

main inorganic compound of human bones due to its highly biocompatible and bioactive material[1]. In this 
work, we modified the composition of CaP by the addition of Eu3+ in order to improve the bioactivity [2] and 

corrosion resistance on the implant materials. The present study deal with successful electrodeposition of 

europium substituted hydroxyapatite (Eu-HAP) on borate passivated 316L SS for biomedical applications. 

Materials and Methods  
Type 316L stainless steel substrates of dimension 10 x10 x 3 mm were thoroughly polished, degreased 

with acetone and ultrasonication.  The 316L SS were potentiostatically held in 0.4 M borate buffer solution (pH 

9.3) at 640mVvs SCE for 1 h. An anodic potential of 640mVvs SCE was applied after which the electrode was 

step by step rinsed in acetone and double distilled water and immediately transferred to the analyzing chamber. 

Electrochemical studies linking potantiodynamic polarization experiments and impedance analysis in Ringer’s 

solution were carried out to determine the corrosion resistance of the coating.  

Results 
Figure 1 shows the FT-IR spectrum of Eu-HAP coating on passivated 316L SS and all the peaks in the 

spectrum proved the functional groups of the Eu-HAP coating. The SEM image of Eu-HAP coating obtained on 

Passivated 316L SS (Fig. 2) at -1400 mV reveals that completely coverd a rodlike structure. The 

electrochemical studies showed an improved corrosion resistance performance and bioactivity for Eu-HAP 

coatings on passivated 316L SS.  

 
 
 
 
 
 
 
 

Fig. 1 FT-IR spectrum of the Eu-HAP coated   Fig. 2 SEM image of the Eu-HAP 
on Passivated 316L SS                                         coated on passivated 316L SS 
Conclusion 

In present work, fully coverd rod-like structured Eu-HAp coating on passivated 316L SS possessing 

enhanced corrosion resistance and bioactivity can be a promising candidate for biomedical applications. 
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In this paper, we have attempted to synthesize LaPO4 coated LiMn2O4 particles by sol–gel method. The 
structure and electrochemical properties of the surface modified LiMn2O4 materials were characterized by using 

XRD, SEM, TEM, XPS, Cyclic voltammetry and Charge-discharge techniques. The cycling behaviours of 

LaPO4-coated LiMn2O4 cathodes were evaluated with various discharge rates between 4.5 and 3.0 V. The 

effects of coating on the structural and electrochemical properties were investigated in detail. 
XRD patterns for LaPO4-coated LiMn2O4 did not show any change in the 2θ value of the peaks, lattice 

parameters and no impurities were detected. TEM and XPS results revealed that, the LaPO4 was coated over the 

surface of the core LiMn2O4 powder materials. The initial discharge capacity for LiMn2O4 was 125 mAh/g and 

declines to 70 mAh/g after 100
th

 cycle with a capacity loss of 44%. The fast capacity fading was ascribed to the 

contribution of Mn
3+

 ions for Jahn-Teller distortion during the cycling process at elevated temperature. The 

charge/discharge capacities of surface modified LiMn2O4 cathode material have little reduced with increasing 

coating content. This result suggests that even for the LaPO4-coated spinel phase, only the Mn
3+

 contributes the 
charge/discharge capacities during the electrochemical reaction. The initial discharge capacities for 1.0, 2.0 and 

3.0 Wt.% LaPO4-coated LiMn2O4 are 109, 103 and 93 mAh/g respectively. LaPO4 coated (1.0, 2.0 and 3.0 

Wt.%) LiMn2O4 cathode delivers the discharge capacities of 69, 84 and 71 mAh/g after 100 cycles respectively. 

The 2.0 Wt.% of LaPO4-coated LiMn2O4 exhibits initial discharge capacity of 103 mAh/g, but after 100 cycles 

only 18% capacity loss was obtained and the discharge capacity still maintains at 84 mAh/g. This cycling 

behaviour of the LaPO4-coated LiMn2O4 electrodes indicate the impact of LaPO4 coating significantly which 

improved the electrochemical performances. On the other hand, 2.0 Wt.% of LaPO4-coated LiMn2O4 shows the 

similar characteristics of two potential plateaus which were obtained at 3.96 and 4.11 V compared with 

uncoated electrode (Fig. 1). This indicates that the LaPO4 coating does not change the intrinsic property of 

LiMn2O4 during insertion and extraction of lithium ions.  

 

 
 
 
 
 
Fig.1 : Charge and discharge curves of pristine, 1.0 Wt.%, 
2.0 Wt.% and 3.0 Wt.% of LaPO4-coated LiMn2O4 cathode 
materials between the range of 3.0-4.5 V at elevated 
temperature. 
  

 

 
 

From these results, it is believed that the improved cycling performances of LaPO4-coated LiMn2O4 is attributed 

to the ability of LaPO4 layer in preventing direct contact of the active material with the electrolyte resulting in a 

decrease of electrolyte decomposition reactions and dissolution of active materials. 
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1.8 Supercapacitive behaviour of  nanofibrous  LiFexCo1-xO2 cathode material by 
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Over the past few years, considerable effort has been devoted to the development of alternative energy 

storage/conversion devices with high power and energy densities because of the ever-increasing environmental 

problems and the up-coming depletion of fossil fuels. As an intermediate system between dielectric capacitors 
and batteries, supercapacitors have attracted a great deal of attention owing to their higher power densities 

relative to secondary batteries and traditional electric double-layer capacitors. Electrochemical capacitors (so-

called supercapacitors), with desirable properties of high power density (10 times more power than batteries 

),fast charging (with seconds),excellent cycling stability, small size and light weight, have become some of the 

most promising candidates for next-generation power devices. With characteristics complementary to those of 

rechargeable batteries and fuel cells, supercapacitors have been used in many applications, such as power back-

up, pacemaker, air bags and electrical vehicles. 

Currently, most commercial supercapacitors make use of high surface area carbonaceous material  in 

both aqueous electrolyte and organic electrolyte, in which the weight of the whole system is considered. 

 Therefore, the challenge for current supercapacitor technology is to improve the energy density without 

sacrificing the power density and the cycle life. An alternative approach to improve energy density is to develop 

hybrid electrochemical capacitors (so called asymmetric supercapacitors, or ASCs) [1], which can also provide a 

wider operating potential window compared to symmetric supercapacitors. For an ASC, the active material used 

in one electrode is usually different from that used in the other electrode in a cell system. Moreover, ASCs can 

make use of the different potential windows of the two electrodes to increase the maximum operation voltage of 

the aqueous electrolyte in the cell system, which results in an improved specific capacitance and energy density. 

Fe- doped LiCoO2 nanofibers with non-aggregated morphology have been synthesized by the 

electrospinning of PVA/LiAc-CoAc/Fe(NO3)2  followed by the calcination at an elevated temperature of 500°C 

for 4 hours. According to X-ray diffraction analysis, the addition of Fe into LiCoO2 gives rise to a layered 

structure and similar α–LiFeO2 with a cubic rock salt structure co-existing with the rhombohedral phase 

. Scanning electron microscopic analyses clearly demonstrated the nanofibers with a diameter of 

~40nm and a length of several micrometers. Of special importance is that the present Fe-substituetd LiCoO2 

nanofibers show promising electrode performance for supercapacitors superior to those of unsubstituted LiCoO2  

nanofibers. Cyclic voltammetric analysis gave a specific capacitance of 75.8 F/g with a good capacity retention 

upto 1000 cycles.  

Cyclic voltammetry studies 

Voltammetry testing was carried out at potentials between 0 and 3 V using  1M LiPF6- EC/DMC (1:1v/v) 

electrolyte for LiFe0.1Co0.9O2 /AC capacitor cell. CV responses recorded for the capacitor cell at different scan 

rates of 5, 10, 20 and 50 mV/s are presented in Fig.1. The CVs are proximately rectangular-like shape with a 

steep current change at the switching potential, which is similar to characteristic behaviour of an ideal capacitor. 

The specific capacitances calculated for the capacitor cell were 75.8, 72.6, 65.5 and 46.6 F/g  at  the  scan rates 

of 5, 10, 20 and 50 mV/s, respectively. The increasing scan rate, changed the anode and cathode current with the 

change in voltage. This result was induced by the lithium ion insertion/extraction reaction which takes place at 
the electrode surface. The dramatic drop in the specific capacitance may also be due to the increasing iR-effect 

with increasing scan rate.  The lack of symmetry of the curves with increasing scan rate is probably due to 

combination of both double layer capacitance and pseudocapacitance  contributing to the total capacitance, and 

this behaviour  indicate the effective utilization of the electrode material by the electrolyte, resulting in better 

ionic diffusion, and predominantly due to the well-spaced nanofibrous geometry of the material. 

 

 

 

Fig. 1. Cyclic voltammograms of LiFe0.1Co0.9O2  / PP-1M LiPF6 –

EC:DMC (1:1v/v) /AC  at the sweep rates of  a) 5 mV/s, b) 10 mV/s, c) 

20 mV/s  and d) 50 mV/s 
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Based on the present findings, the electrospinning technique provides a powerful method not only to 

prepare cation substituted LiCoO2 nanofibers but also to improve the electrode performance of metal oxides 

through nanostructure fabrication. 
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Abstract 
Aniline was copolymerized chemically in presence of five different concentrations of ethyl 4-

aminobenzoate using potassium persulphate as an oxidant.  The copolymer exhibited good solubility in many 

organic solvents. Copolymers were characterized by UV–Vis, FTIR, XRD and SEM studies. The formation of 
copolymer was confirmed by FTIR spectral data. The spectroscopic studies confirmed incorporation of ethyl 4-

aminobenzoate units in the copolymers and hence the presence of C=O group in the copolymer chains. The X-

ray diffraction studies revealed the formation of nano sized crystalline copolymer. When more ethyl 4-

aminobenzoate was incorporated in the copolymer the crystalline nature changed from less to more. The grain 

size of the copolymer calculated from Scherrer’s formula was found nanometer scale. The nano size copolymer 

formation was also confirmed through surface morphology (100 nm) studies. The electrical property of the 

copolymer was studied by four-probe conductivity meter.  

UV-Vis absorption spectra 
The UV-VIS spectral studies were carried out for all poly (ANI-co-EAB) in DMF and DMSO solvents. 

Peak with wavelength maximum around 295 nm was observed for all copolymers in both the solvents. This 

peak may be associated with ���transition from conjugated benzenoid band. This confirms the presence of 
benzene ring in poly (ANI-co-EAB) as in aniline and EAB. Hence it is confirmed indirectly the polymerization 

of aniline and EAB through amino group. Another absorption band observed at 598 nm indicates the presence of 
polaronic and bipolaronic radicals in the copolymer backbone (Fig.1). 

Conductivity Studies of Copolymers 
The electrical conductivity of copolymer was measured, through four-point conductivity meter and the 

results were summarized in table.1. It is observed that the electrical conductivity is strongly influenced by the 

EAB incorporation. Compared to the conductivity of aniline, lower values are found for copolymers. As the feed 

concentration of EAB increased, the conductivity of the copolymer slowly decreased. Similar observations were 

reported by Wang et al. [1]. This might be caused by the increased separation of the polymer chain due to the 

presence of side groups.  

FT-IR spectral behaviour of copolymers 
FT-IR spectral studies of the copolymers were carried out. The spectrum shows two absorption peaks 

around 3544 and 3346 cm
-1

 these represents the formation of N–H stretching vibrations bond due to the 
protonation of nitrogen and NH groups of both monomer units. The quinonoid and benzenoid C=C stretching 

vibrations are found at 1500 and 1438 cm
−1

, respectively. The occurrence of these two bands clearly shows that 

these copolymers contain secondary amine and imine units. The spectra of carbonyl C=O stretching vibrations 

shows a strong peak at 1662 cm
-1

 and the peak at 2927 cm
-1

 is attributed to the C–H stretching vibrations.  The 

symmetric C–N stretching vibration is observed at 1254 cm
-1

 for all the copolymers.  From this spectroscopic 

investigation, the presence of all the fundamental functional groups present in the copolymer was confirmed 

qualitatively. 

XRD pattern 
X-ray diffraction profile of the copolymer indicates substantial degree of amorphous nature in the 

doped forms. The crystallite size of the copolymer was determined by employing XRD results and Scherrer’s 

formula. The copolymers was determined as 0.02 M EAB (20 nm), 0.03 M EAB (30 nm), 0.1 M EAB (40 nm), 

0.2 M EAB (55 nm) and 0.3 M EAB (70 nm) confirming the presence of nano sized copolymers of poly (ANI-
co-EAB). Previous studies determined that a copolymer of aniline and 4,4- diaminodiphenyl sulphone had size 

of 83 nm [2]. 
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SEM analysis of copolymer  
The surface morphology was studied for chemical polymerized polymer powder by SEM analysis. 

Fig.5. shows SEM photograph of copolymer formed from 0.1 M aniline and 0.02 M EAB monomers in 1 M 

H2SO4 medium showed small cavity structures with approximately diameter 50 nm size is observed.  The 

micrograph is different from flake-like surface structure of polyaniline. 

 
Figure 1. UV-Vis Spectra of Chemically synthesized Poly (Ani-co-EAB) 
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1.10 Study of Desalination Characteristics of Activated Carbon Electrode Prepared From Bael 
Fruit Shell 

N.Mohanraj, Sachin Kumar, Shailendera Shukla, Uttam Kumar, Priyanka JP, S.Bhuvaneshwari
* 

Department of Chemical Engineerin, National Institute of Technology, Calicut, Kerala 
nmohanraj2006@gmail.com, *sbuvana@nitc.ac.in 

Abstract 
Electrosorption, defined as potential-induced sorption on the surface of charged electrode, is a 

promising method for water purification and desalination. To prepare carbon electrodes assisted electrosorption 

process at the point of economical and biological view by using bael-fruit shell. Sliced activated carbons were 
prepared from bael-fruit shells, a biomass material using physical and chemical method. The ability of fine 

powder formed from bael-fruit shell as low-cost natural adsorbent were investigated for adsorptive removal of 

cations such as Zn(II), Fe (II) and Cr (VI) ions present in water. The bael-fruit shell was activated chemically 

and thermally. The activated carbon was prepared as electrode with 10% PVDF and DMA’c method. 

Improvement of desalination efficiency in capacitive deionization using Carbon electrode coated with an ion-

exchange polymer. The prepared electrode has enough mechanical strength, good electrochemical stability and 

favourable capacitive characteristics for electrosorption process. The effects of operation parameters such as 

voltage, metal concentration, time on the adsorption properties of activated carbon electrode were measured in a 

batch process. Also characterization of raw material, activated carbon powder and electrode using BET Surface 

area analyzer, SEM and EDX analysis has been done. The results under the experimental circumstances studied 

represents adsorptive performances were good at a fixed concentration of 100 ppm metal solution, keeping 
voltage constant at 5 Volt and varying the time intervals.  

Keywords: electrosorption, desalination, bael fruit shell, carbon electrodes, natural adsorbent 

            a      b        c 

 
 

Fig. 1. Bael shell SEM image a) before activation, b) after activation, c) after electrosorption 
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1.11 Acid doped poly(fluorenyl ether sulfone) with pendent imidazole side groups for high 
temperature proton exchange membranes application 
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Proton exchange membrane fuel cells (PEMFCs) is the promising power sources, hasprovide clean and 

efficient energy for stationary, transportation and portable electronics power applications . Proton exchange 

membrane (PEM) is a key component for fuel cell system 1-8. The existing commercial perfluorosulfonic acid 

PEM, suchas Nafion (DuPont), has excellent chemicalstability, good mechanical properties and exhibit high 

proton conductivities only hydrated condition. Polybenzimidazoles (PBI) membrane found to behigh thermal 
stability, good mechanical property, excellentchemical stabilityand alsoeasy to form acid-base 

crosslinking.Moreover the base functional polymer and inorganic acid is an effective method to develop high 

temperature PEM which is provide proton conductivity by a Grotthus mechanism. The use of ionic liquids, 

which have recently attracted greatattention due to theirlow volatile anhydrous high proton conductivity, good 

thermalstability and promising physical properties. 

Synthesis of polymers 
2,2'-dimethylaminemethylene-9,9'-bis(4-hydroxyphenyl)fluorine imidazole functional monomer was 

controlled by adjusting molar ratio of aromatic biphenol monomers. 50%, 60%, 70% and 80% molar ratio was 

prepared. The synthesized monomer characterized by NMR, IR, Elemental Analysis and Mass spectroscopy 

method. Membranes were cast from the viscoussolution onto glass plates with a doctor’s knife. The 

membraneswere dried in a vacuum at 80 °C for 24 h. The acid doping level of all the membranes were 

immersed in aqueous PA (9 M) for 1 dayand the absorbed water was removed in an oven at 100 °C untilthe 
membrane weight remained unchanged. 

 

 

 

 

 

 

 

 

 

Scheme 1. Synthesis of Imidazole: Polymer TGA curves for PSf-Im-70 and C-PSf-Im-70-40Conductivities of 
acid doped PSf-Im-x membranes as a function of temperature 

High molecular weight poly (arylene ether sulfone) with pendentimidazole groups was successfully 

synthesized using anovel monomer. Theresults indicate that the new PAES and PAEB membranes arepromising 

high temperature polymer electrolyte membranes forfuel cell applications. 
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Abstract 
An effect has been made to prepare a poly(ethylene oxide) (PEO), poly(vinyl pyrrolidone)(PVP), 

complexed with LiClO4  salt and  propylene carbonate (PC) based polymer gel film electrolyte for the 

application of lithium batteries. Physical characterization by X-ray diffraction  (XRD) and Electrical properties 

were measured as a function of composition and temperature using complex impedance spectroscopy. 
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Electrochemical performance were studied due to the effect of nanofiller TiO2  with the addition to gel polymer 

electrolytes. 

Keywords:  Polymer electrolytes, nanofiller, Ionic conductivity. 

Introduction  
 Recently, there have been many efforts to develop thin lithium batteries using gel polymer electrolytes. 

Since light weight, small size and high efficiency of electrical machinery can be achieved lithium polymer 

batteries are very promising systems in terms of energy density and power density. Polymer gel electrolytes 

combine good mechanical properties with high ionic conductivity at room temperature. A salt , plasticizing 

liquid and a filler in polymer gels are expected to increase the ionic conductivity of system [1]. 

Experimental  Procedure 
 PEO (Mw ̴ 8000) and PVP (Mw ̴ 3,60,000) were procured from sigma Aldrich chemicals limited, 

U.S.A. LiClO4 (purity˃ 99.9%) from Aldrich was used as a lithium salt. The nanosized filler TiO2  ( ̴ 10 nm) 

were purchased from sigma Aldrich and used without further purification. The polymers PEO and PVP were 

dissolved in methanol at 50°C and room temperature respectively. Then  Li salt, PC and TiO2  were added and 

stirred well for 24h. Finally obtained solution was cast on a well cleaned petridishes and free standing films 

were obtained. 

Results  And  Discussion   
X- Ray  Diffraction  
 The ionic conductivity of the polymer electrolytes is found mostly in the amorphous phase of  the 

complexes. The structural analysis was carried out using XRD for all the compositions.  

 

Figure 1. X-ray diffraction spectra of pure and blend 
electrolytes 

Figure 1 shows the diffraction patterns for PEO, PVP, LiClO4, 

TiO2  and prepared compositions of electrolytes. Two broad 

peaks are found at 2θ = 19.2° and 23.5° which confirms the 
semi-crystalline nature of  PEO. A peak around 22.7° which is 

attributed to the amorphous nature of pure PVP. LiClO4 shows 

intense peaks at angles 2θ = 20.9, 22.9, 26.56, 32.75 and 35.8° 
which reveal the crystalline nature of ionic salt. It has been 

observed after the addition of filler TiO2 to the polymer blend, 

the intensity of these peaks decreases gradually and becomes 

relatively broader, suggesting a decrease in the degree of 

crystallinity of the complex. Absence of peaks and decreasing 

in intensity in the complexes indicates the complete 

dissolution of salt, filler and increase in amorphous nature  of 

the polymer matrix [2]. 

Electrochemical  Impedance  Spectroscopy   
 The behaviour of the electrochemical system can be studied by means of impedance plots over a wide 

range of frequencies at different temperatures by applying AC voltage or current. The ionic conductivity of a 

polymer electrolyte depends on the concentration of the conductivity species and their mobility. The intercept of 
the inclined line with the real impedance (z') axis gives the bulk resistance (Rb) of the polymer electrolytes. The 

ionic conductivity has been calculated using the equation σ = Ɩ/Rb A,  where Ɩ is the thickness of the film and A is 

the surface are of the film. The highest room temperature ionic conductivity is found to be  7.167×10
-4

 S cm
-1  

for the sample K3. 

Conclusion  
 Polymer electrolytes based on PEO/PVP blend with LiClO4, PC with nanofiller TiO2  were prepared by 

solvent casting technique. The effect of TiO2 was studied by XRD which revealed  the amorphous nature of the 

polymer blend complexes that produced greater ionic conductivity. The maximum ionic conductivity of 

7.167×10
-4 

S cm
-1

 at 303K was observed for sample containing  12% of TiO2  nanofiller. Hence this polymer 

blend electrolyte is a potential candidate for lithium battery application.      
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 The inhibition ability of 1-allyl-3-methylimidazolium chloride (1-AMIC) against the corrosion of mild 

steel in 3.5% NaCl solution was studied by using weight loss, potentiodynamic polarization and electrochemical 

impedance studies. Corrosion rates and inhibition efficiencies were determined and the inhibition efficiency of 
the studied inhibitor decreases with increase in temperature. The influence of various parameters such as the 

effect of inhibitor concentration and temperature on the inhibition efficiency of inhibitor was investigated in 

detail using weight loss technique. The kinetic and thermodynamic parameters for mild steel corrosion and 

inhibitor adsorption respectively, were determined and discussed. The adsorption of 1-AMIC is physical 

adsorption.The negative values of ΔGads indicate the spontaneous adsorption of inhibitor on the surface of mild 

steel in 3.5% NaCl medium.The adsorption of 1-AMIC on the mild steel surface obeyed Freundlich adsorption 

isotherm. Inhibition efficiency was found to depend on concentration of the inhibitor. 

Electrochemical impedance measurements show that an increase in inhibitor concentration increases the charge 

transfer resistance (Rct) and decreases double layer capacitance (Cdl) values owing to the increased thickness of 

adsorbed layer. Potentiodynamic polarization results show that 1-AMIC inhibited both anodic and cathodic 

reactions of mild steel and that the inhibitor act as a mixed type in 3.5% NaCl medium. FT-IR spectroscopic 
techniques reveal that the protective film consists of Fe-inhibitor complex. SEM images of mild steel specimens 

in the presence of inhibitor show almost smooth surface indicating the protective action of the inhibitor (1-

AMIC) in sodium chloride medium.  

  

Fig. 1a: Optimized molecular structure of 1-
AMIC 

Fig. 1b: HOMO surfaces for 1-AMIC 
molecule 

 

 

 

 

 

 

 
 
 

 
 

Fig. 1c:  LUMO surfaces for 1-AMIC molecule. 
The results find good agreement between the values of corrosion inhibition efficiency obtained from 

weight loss (74.63%), potentiodynamic polarization (71.99%) and impedance measurements (75.08%). 

Quantum chemical calculations prove that there is a link existing between the inhibitive effect of the inhibitors 

and the electronic properties of their main constituents.The effect of the presence of N atom in 1-AMIC and its 

ability act as corrosion inhibitor was investigated by quantum chemical calculations. The electronic properties 

such as energy of the highest occupied molecular orbital (EHOMO), energy of the lowest unoccupied molecular 

orbital (ELUMO), energy gap (E) between HOMO and LUMO on the backbone atoms were determined by 

optimization. The optimized molecular structure of 1-AMIC, HOMO and LUMO surfaces for 1-AMIC 

moleculeare given in Fig.1a, b&c respectively. 

Keywords: 1-allyl-3-methylimidazolium chloride, Corrosion, Impedance, Polarization, Sodium chloride. 
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Abstract 
 Anatase phase titanium dioxide (TiO2) thin film has been prepared by electrodeposition technique at 

lower oxidation potential and low pH below 3 for the first time on FTO glass plate (7 /cm
2
) [1]). For this, 50 

mM TiCl3 [from 15% of TiCl3, 10% HCl] solution was used as a precursor and 10% Na2CO3 solution is used to 

adjust the solution pH 2.5. The  electrodeposition was carried out using three electrode setup with a platinum 

counter electrode, an Ag/AgCl reference electrode and FTO as the working electrode. The electrodeposition was 

preformed at +0.45V vs Ag/AgCl for 1 hour at a constant bath temperature  70 °C. The film has been annealed 

at 500 and 700 C in a tubular furnace for 2 hour. The X- ray diffraction shows (101) plane confirming anatase 

form of TiO2 and observed data is in good agreement observation of wessels et al.,[1]. The Raman peak 

observed at 516 cm
-1

 indicate the anatase phase of TiO2 [2-3]. Band gap energy calculated from UV-absorption 

analysis. These results suggest that the anatase TiO2 could be useful for the development of highly efficient 

solar cell devices.  

 
 

 

 

 

 

 

 

 

 

 

XRD pattern of asprepared, 500 and 700 C annealed TiO2  Raman Spectra of TiO2 
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Abstract 
 In the present investigation, poly(styrene-methyl methacrylate) P(S-MMA), lithium perchlorate 

(LiClO4),ethylene carbonate and propylene carbonate (EC/PC) (50/50) mixture have been taken in the optimized 

ratio and the Cerium oxide (CeO2) has been dispersed in various composition in the optimized GPE system 

using solution casting technique [1]. The samples were characterized using Electrochemical Impedance 

Spectroscopy (EIS), Fourier Transform Infrared Spectroscopy (FTIR), X-ray Diffraction (XRD) and Scanning 

Electron Microscope (SEM). The ionic conductivity of the bare GPE has been increased by two orders of 
magnitude. The ionic conductivity increases with the increase of dispersoid content up to 9 wt%. Further 

addition of CeO2 causes aggregation of dispersoid and the free volume has been occupied and constrains the 

ionic mobility, in turn conductivity. This enhancement is attributed the Lewis acid-base interaction and the 
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formation of three dimensional networks for ionic conduction. The ionic conductivity of the electrolytes seems 

to obey Arrhenius relation [2]. The outcomes of XRD and FTIR confirmed the amorphous region and the 

formation of complex between polymer host and the additives. The SEM images seem that the three 

dimensional networks formed with dispersion of ceramic fillers into polymer matrix. 

Keywords: polymer electrolytes; ionic conductivity; dispersoid; P(S-co-MMA); Characterization. 
References 
1. S. Rajendran, M. Sivakumar, R. Subadevi, Mat. Lett.58 (2004) 641– 649 
2. R. Subadevi, M. Sivakumar, S. Rajendran, H-C.Wu, N. L. Wu, J.Appld.Polym.Sci. 119 (2011)1-6  

1.16 Structural and morphological characterizations of Li2FeSiO4 via solid state method 

R. Dhanalakshmia,b, K. Diwakarb, P. Rajkumarb, R. Subadevib, M. Sivakumarb,* 
a Department of Physics, Thiagarajar College, Madurai-625009. Tamil Nadu, India 

b Energy Materials Lab, School of Physics, Alagappa University, Karaikudi-630 004. Tamil Nadu, India. 
susiva73@yahoo.co.in 

In the research area of lithium-ion batteries (LIBs), great efforts have been devoted to increase the 

capacity and improving the security of the cathode materials [1]. Among currently available rechargeable 

battery systems, Lithium-ion (Li-ion) batteries feature high energy density and operating voltage, and long cycle 

life [2]. Lithium-ion batteries are a promising technology for energy storage. The importance of exploring new 

low cost and safe cathodes for larger scale lithium batteries has led to increasing interest in Li2FeSiO4 [3]. A 
novel synthetic method was developed to produce lithium iron silicate cost effectively starting with low cost 

precursors and basic laboratory equipment. The material was synthesized using a solid state synthesis. The 

structure and morphology of the obtained materials were characterized by XRD, FTIR, RAMAN and SEM. The 

crystal structure has been confirmed by powder X-ray diffraction. The functional group vibrations have 

analyzed using Fourier Transform Infrared Spectroscopy (FTIR). The surface morphology has been studied by 

Scanning Electron Microscopy (SEM). 
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References: 
[1] R. Dominko, J.Power Sources, 184 (2008) 462–468. 

[2] M. Armand, J.M. Tarascon, Nature, 451 (2008) 652–657. 
[3] Xiaobing Huang, Xing Li, Haiyan Wang, Zhonglai Pan, Meizhen Qu, Zuolong Yu, Solid State Ionics, 181 (2010) 1451-

1455. 

1.17 Structural and morphological studies of sulfur-PEO-MnO2 composite for lithium sulfur 
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Abstract 
Lithium sulphur batteries with a higher theoretical capacity of 1672 mAhg-1 than commercial LIB 

systems can meet the many requirements of day to day life [1]. Metallic oxide is fascinating because it provides 

higher electrode density than carbon materials [2]. A simple and facile synthesis route for S/PEO/MnO2 
composite via dry media reaction. The complexation has been investigated using FTIR and RAMAN Analysis. 
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The XRD data do not show any new phases in the final product, which could be an indication of the absence of 

chemical reaction between the composites. SEM reveals that most of the sulfur is uniformly dispersed in the 

MnO2. The present study indicates that S/PEO/MnO2composite is a good candidate for the cathode material 

particularly in Lithium Sulfur Battery. 

Keywords: electrode; lithium sulfur battery; composite;  
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Abstract 
Monomer of O-Anisidine (POA), 3, 4 ethylenedioxythiophene (PEDOT)and  its Copolymer  

(P(PEDOT-co-POA) coating were electrochemical polymerization by cyclic voltammetry as protective coating 

against corrosion on passivated Low Nickel Stainless Steel (LN SS) surface. It yields to strong adherent and 

smooth nanopolymer films. The anti-corrosion test was investigated in 0.5M H2SO4 solution by electrochemical 
impedance spectroscopy (EIS) and potentiodynamic polarization study. The result shows that the presence of 

polymer and copolymer coating on passivated metal considerably reduces the corrosion rate of LN SS. 

Moreover, Copolymer (P(PEDOT-co-POA) coating provided higher corrosion resistance coating than PEDOT 

and POA alone. 

Introduction 
Stainless steel is extensively used in many fields due to their exceptional corrosion resistance property. 

The largest part of stainless steel equipment failures are caused by chloride ions, particularly in cooling water 

systems the pitting and crevice corrosion are still serious problems for stainless steel[1]. In recent times, 

conducting polymers have received considerable value as corrosion protective coatings for oxidizable metals. It 

is now well-known that electrochemical polymerization is a effortless and most suitable method for corrosion 

protection [2-5]. The present work deals with the electrochemical polymerization of PEDOT, POA and 
Copolymer (P(PEDOT-co-POA)  coating on LN SS in 0.5M H2SO4 medium. 

Experiment 
LNSS specimens of dimension 10 x10 x 3 mm were polished, degreased with acetone and 

ultrasonicated. The PEDOT, PANI and Copolymer (P(PEDOT-co-POA)  coating on passivated LN SS was 

carried out using cyclic voltammetry in a three electrode assembly.  Electrochemical studies involving 

potentiodynamic polarization experiment and EIS analysis in H2SO4 medium were carried out to determine the 

corrosion resistance of the coatings. 
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Results/Discussion 

 

 

Fig. 1(a) Fig. 1(b) 
The surface morphology of the POA coated on passivated LN SS (Fig. 1(a)) exhibited the formation of 

granular and non-uniform nanostructure. Fig. 1(b) shows the surface morphology of copolymer (P(PEDOT-co-
POA)  coated on passivated LN SS, small granular with uniform nanostructure [6,7]. 

The nyquist plots of the uncoated and POA, PEDOT and copolymer (P(PEDOT-co-POA)  coated 

passivated LN SS in 0.5 M H2SO4 medium. The Icorr value obtained for the uncoated specimen is 0.72 mA/cm
2
. 

The lower Icorr 0.04 mA/cm2 value obtained for the copolymer (P(PEDOT-co-POA)  coated passivated  

LN SS demonstrated that the small granular with uniform like polymer layer covers the metal surface 

completely and protects against the acid corrosive ions significantly 

Conclusion 
 Electrochemical polymerization of mono and Copolymer coatings on passivated LN SS were 

successfully carried out by cyclic volammetric technique. The POA, PEDOT and copolymer (P(PEDOT-co-

POA) coated on passivated LN SS were characterized by potentiodynamic polarization and electrochemical 

impedance studies. The results are revealed that the 1:2 ratio acts as a better protective layer than that obtained 
at other on LN SS, against corrosion protection in 0.5M H2SO4 medium. 
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In this work, the pristine LiMn2O4 and samarium and lanthanum substituted    LiSmxLa0.2-xMn1.80O4 (X 

= 0.05, 0.10 and 0.15) cathode materials were prepared by using the tartaric acid assisted sol-gel method. The 

physical and electrochemical properties of the synthesized materials were characterized by using TG/DTA, 

XRD, SEM, TEM, XPS, cyclic voltammetry, charge/discharge and electrochemical impedance spectroscopy 

studies.  

LiMn2O4 samples with and without the Sm and La substitution have similar charge-discharge profiles, 

exhibiting two charge-discharge plateaus in the potential region of 3.96 and 4.11 V, which are ascribed to the 



16 Frontier Areas in Chemical Technologies 
 

remarkable characteristics of a well defined spinel LiMn2O4 (Fig, 1).  Voltage plateaus have suggested the 

insertion and extraction of lithium-ions occurring in two states. The first voltage plateau at about 3.96 V is 

attributed to the removal of lithium ions from half of the tetrahedral sites in which Li-Li interaction occurs. The 

second voltage plateau observed at around 4.11 V is ascribed to the removal of lithium ions from the remaining 

tetrahedral sites. 

The initial discharge capacity for LiMn2O4 was 133 mAh/g and declines to 98 mAh/g after 100
th
 cycle 

with a capacity loss of 26%. This fast capacity fading is ascribed to the contribution of Mn
3+

 ions for Jahn-Teller 

distortion during the cycling process. LiMn2O4 still suffers capacity fading due to Mn
3+ 

dissolution resulted from 

side reactions, which occurred at the interface between electrode and electrolyte during charge-discharge 

process. In contrast, the LiSm0.10La0.10Mn1.80O4 electrode has exhibited an initial discharge capacity of 127 

mAh/g and 114 mAh/g discharge capacity after 100
th

 cycle with only 10% capacity loss. This cycling behaviour 

of the Sm and La substitution has significantly improved the electrochemical performances. The samarium and 

lanthanum substituted LiSm0.10La0.10Mn1.80O4 electrode has the better cycling performance. Because the 

substitution of manganese by Sm and La has increased the unit cell volume (In XRD analysis) and the Mn
3+

 ions 

concentrations which reduce the Jahn-Teller distortion and also reduce the manganese dissolution. It also 

stabilizes the structural integrity and improves the electrochemical behaviour of Sm and La substituted LiMn2O4 

electrode. The strength of dual metal-oxygen (Sm-O and La-O) bond is another reason for enhanced 

cycleabillity of LiMn2O4 electrode.  

 
Fig.1 Charge/discharge curves of pristine and LiSmxLa0.2-xMn1.80O4 (X = 0.05, 0.10 and     
        0.15)      cathode materials between the range of 3.0 - 4.5 V at 0.5 C rate discharge 

Small amount of samarium and lanthanum substitution in LiSm0.10La0.10Mn1.80O4 has developed the 

structural stability, rate capability and cycling performances of the cathode materials for the rechargeable 

lithium-ion batteries. These results suggest that, LiSm0.10La0.10Mn1.80O4 sample is attractive material for battery 

applications.  

1.20 Inhibition of aluminium corrosion using agarose in acidic medium 

R.S. Nathiya and V. Raj* 
Advanced Materials Research Laboratory, Department of Chemistry, Periyar University, Salem – 11, Tamil Nadu, India 

alaguraj2@rediffmail.com 

Introduction 
Aluminium is one of the most important metals which find extensive domestic and industrial 

applications. Prevention of corrosion using inhibitor is the most applicable and cost effective economical 

methods. Most of the corrosion inhibitors are synthesized organic heterocyclic and inorganic compounds which 

are very expensive and toxic. So the development of novel corrosion inhibitors  of  natural  source  and  non-

toxic  type of prime important.Bio polymers are chemically stable, biodegradable and eco-friendly 

macromolecules with unique inhibiting strengths and mechanistic approaches to metal surface and regraded as 

low cost, renewable and readily available alternatives for the corrosion inhibition. Agarose, a biodegradable 

polymer, is a seaweed polysaccharide, consists of alternating 3-O-linked d-galactopyranose and 4-O-linked 3, 6- 

anhydro-l-galactopyranose. 
The  aim  of  this  study  is  to  investigate  the  inhibition  effect  of  agarose on aluminium corrosion  

in  1 M HCl  solution  by  potentiodynamic polarization  and  electrochemical  impedance  spectroscopy  

methods.  At  the  same  time, aluminium surfaces were examined by scanning electron microscopy and water 

contact angle techniques.The performance of the agarose inhibitor on prevenstion aluminium corrosion has been 

further ascertained through molecular modeling using density functional theory (DFT). 

Results and discussion 
The results indicate (Fig.1) inhibition efficiency increases with increase in concentration of the 

inhibitor but decreases with rise in temperature in 1M HCl. The potentiodynamic polarization results (Fig. 2) 
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indicate that the agaroseacts as a good inhibitor for the corrosion in acidic medium and it behaves as a mixed-

type inhibitor. SEM and Water contact angle (Fig. 3) images confirm the protective film formation on the 

aluminium surface. A quantum chemical computational approach was performed to support the strong 

adsorption of agarose molecules on the aluminium surface. 
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Fig. 1. Effect of inhibition 
efficiency of agarose in 1M 

HCl. 

Fig.2. Tafel curve for the 
corrosion of aluminium in 1 M 

HCl containing various 
concentration of inhibitor.   

Fig. 3. SEM and WCA images 
700 ppm of agarose 1 M HCl 

Conclusion 
These findings indicate  that agarose  has  potential  as  green alternative to existing biopolymer 

corrosion inhibitors. 
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1.21 A study of corrosion inhibition effect on mild steel by L-Phenylalanine in 1 M HCl medium 
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Abstract 
In the present work, corrosion inhibition effect of L-Phenylalaninewill be investigated on Mild Steel in 

1 M HCl medium by gravimetrical method and electrochemical studies. Several parameters like inhibitor 

concentration, time, temperature and synergistic effect of some salts will also be studied. Literature survey 

reveals that the increase in concentration of inhibitor will increase the inhibition efficiency [1]. Electrochemical 

methods like Tafel polarization, Electrochemical Impedance Spectroscopy (EIS), Inductively Coupled Plasma 

Optical Emission Spectroscopy (ICP-OES) techniques will be followed [2].Adsorption of inhibitor was found to 
follow the Langmuir's adsorption isotherm. Adsorption equilibrium constant (Kads) and free energy of adsorption 

(ΔG0
ads) were calculated and discussed [3].Surface analysis (SEM) was also carried out to establish the 

corrosion inhibitive property of inhibitorsin 1 M HCl solution [4]. The inhibition efficiency will also be 

compared with 0.5 M H2SO4 medium. It is also planned to use some synthesized Schiff bases to study the 

inhibition efficiency on mild steel in acid medium. 

Key words: L-Phenylalanine, mild steel, Tafel polarization, EIS, ICP-OES 
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1.22 Numerical analysis of specific absorption rate and to protect human brain from microwave 
radiation using electromagnetic shielding 

Vakula Paranam S, Vasant Naidu, Senthil Kumar A 
Dept of ECE, Sethu Institute of Technology, Pulloor, Kariapatti-626115, Email: vakulaparanam@gmail.com 

Abstract  
The utilization of electromagnetic wave in various applications is increasing rapidly because of its 

advantages. Possibility of the electromagnetic wave impinges in a target, any one or combination of three 

interactions may occur: beam may be reflected, absorbed or may pass through the object. Only the absorbed 

fraction is harmful, it cause increase in temperature of human brain. Hence, to provide the shielding towards 

human brain from microwave radiation, the TiErxHoyFe2-x-y material will be used TiErxHoyFe2-x-y ferrite with 

x=0.15, 0.7and y=0.1, 0.06 compositions were synthesized through the sol-gel method. These powders are 

calcined, compacted and sintered in a microwave furnace. The effect of Er substitution on phase composition, 

nano size structure was analyzed by X-ray diffraction. The nano material mixed with paint and it is coated on 

the glass surfaces to absorb the electromagnetic radiation. The depth of penetration and shielding effectiveness 

was measured. Shielding effectiveness increases upto 30 db as a function of frequency. The electrical, porosity 
studies and structural properties of TiErxHoyFe2-x-y have been investigated and numerical analyzing of the 

reflection loss, dielectric properties for human brain in high frequency range has obtained. Moreover, the 

dielectric properties and temperature increase are proportional to the power of heating source. The specific 

absorption rate and the temperature distribution obtained by numerical solution of electromagnetic wave 

propagation to the human brain during exposure to mobile phone radiation are presented.  

Keywords - Specific absorption rate, Electrical Properties, Porosity, and Shielding Effectiveness. 
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Abstract  
Poly(3-ocylthiophene-co-3,4-ethylenedioxythiophene) was electrochemically polymerizedin aprotic 

acetonitrile medium on indium-tin oxide (ITO) plate. The properties of the resulting film were studied by cyclic 

voltammetry (CV), fouriertransform infrared spectroscopy (FTIR) and UV–visible spectroscopy. The surface 

morphology of the film was investigated through scanning electron microscopy (SEM) and atomic force 

microscope (AFM). X-ray diffraction and EDAX experiments were also performed to characterize the structural 

and composition of the thin film.Spectroelectrochemical properties of the co-polymer were studied through 

cyclic voltammetry with UV- visible spectroscopy. Spectroelectrochemical study reveals that this co-polymer 

film exhibits high chromic contrast, comparative switching times, great electrochromic efficiency, and long-term 

switching stability.The electrochromic properties of this co-polymer motivate for the future application in 

electrochromic devices. 

Growth of Poly(3-ocylthiophene -co-3,4-ethylenedioxythiophene) thin film on ITOsurface  was carried 

out in 0.01M EDOT and 0.01M (P3OT)  in aprotic acetonitrile medium in the potential range from  – 600 to 

1400 mV at a scan rate of 50 mVs
-1

.The morphology of the co-polymer film surface was studied by AFM. The 
film exhibits bundles of nanowire structure.The line roughness parametersof Ra, Rq, Ry, Rp, Rv, Rm are 

measured to be 62.83nm, 75.47nm, 262.05nm, 92.86nm, -169.18nm, -20.47fm respectively.The areaof the film 

is calculated as 3.44 �mand the area roughness parameters of Sa, Sq, Sy, Sp, Sv, Sm value are measured to be 
46.34nm, 58.15nm, 420.04nm, 209.52nm, -210.52nm, -20.47fm respectively. 

Key words: poly3-ocylthiophene, poly3, 4-ethylenedioxythiophene, cyclic voltammetry,      

                    electrochromic, spectroelectrochemistry. 
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AFM image of Poly(3-ocylthiophene -co-3,4-ethylenedioxythiophene) 
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Increasing human activities are consuming the natural energy sources leading to the depletion of fossil 

fuels. The present day energy scenario in India and around the globe is precarious. The need for alternate fuel 

has made us to initiate extensive research in identifying a potential, cheap and renewable source for energy 

production. Microbial fuel cells (MFCs) are being developed by greater efforts since they are envisaged to be a 

promising wastewater treatment technology with direct recovery of electric energy. It is a bioreactor that 

converts chemical energy present in the bonds of organic compounds into electric energy, through the reactions 

of microorganisms. The principal problem with MFC is that Power generated by the cell may not be enough. It 
can be solved by increasing the surface area of the electrodes. In this work, graphite rods (of height, 11cm and 

radius, 0.5cm) were used as electrodes in both chambers. Mixed culture of bacteria were isolated from dairy 

wastewater and used for this study. Bacterial strains were made to grown in anode material by inoculating 

organisms in the rod. The entire setup was kept in stirrer at 500rpm for maintaining mass transfer throughout the 

system and to prevent the formation of sludge at the bottom. After 12 days of operation, the color of wastewater 

changes from white to transparent. COD and BOD concentrations were reduced by 89% and 85% respectively. 

Total dissolved solids concentration was reduced by 57.68%. The power density reached 565mW/m
2
. Small 

portion of the biofilm was scratched from the electrode surface after emptying the MFC. SEM image revealed 

typical bacterial growth on the surface of anode electrode. A close examination revealed that there were 

different predominant bacterial morphologies on the electrode. 

 
MFC SETUP 
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1.25 Corrosion Inhibition of Aromatic Ring Substituted Benzimidazole Derivatives for Mild 
Steel in Acidic Medium 
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Acid solutions are widely used for industrial cleaning, oil well acidification and in the petrochemical 

processes. For Inhibition purpose nitrogen, sulphur or oxygen atoms containing heterocyclic organic compounds 

are frequently used [1, 2]. In this work the corrosion inhibition ability of synthesized benzimidazole derivatives 

against the corrosion of mild steel in acid solution was examined. The synthesized derivatives (Fig.1) were 

characterized by 
1
H NMR, 

13
C NMR spectrum and FT-IR spectrum (Fig.2). The corrosion inhibition ability was 

studied by using potentiodynamic polarization technique. The obtained results show that the benzimidazole 

derivatives block both the anodic and cathodic currents in acid medium due to the adsorption of inhibitor on the 
surface of the mild steel.  

To confirm the adsorption phenomena, electrochemical impedance spectrum has studied by varying the 

inhibitor concentration. During the impedance measurement, the charge transfer resistance (Rct) increases and 

the double layer capacitance (Cdl) decreases in the presence of the inhibitors which implied the adsorption of the 

inhibitor molecules on the mild steel surface [3]. It was clear that the organic substrate concentration increased 

the area of adsorption increased, hence the inhibition efficiency increased. The results suggested that Derivative 

2 showed higher inhibition than the derivative 1. The adsorption of inhibitor highly related with Langmuir 

adsorption isotherm.  

 
Fig 1: Scheme for the preparation of benzimidazole derivatives 

 
Fig 2: FT-IR spectrum of Benzimidazole Derivatives 
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Abstract  
This manuscript aims to investigate the corrosion resistance behaviour of SiO2-TiO2solgel coating on gold 

plated fashion accessories,especially watches. A double layer of SiO2-TiO2with varied concentrations (0.1M -

0.5M)was coated on gold plated accessories by dip coating process. The coating was characterised using Atomic 

force microscope, Scanning electron microscope and Stylus profilometer.The corrosion behaviour was studied 
by potentiodynamic polarisation experiments in artificial sweat solution. Coating with 0.3 M of SiO2-TiO2shows 

higher corrosion inhibition compared to other concentrations.The coated layer retains the lustre and brilliance of 

the gold with all the above concentrations. 

Keywords: Sol gel coating,double layer, fashion accessories, corrosion resistance  

Graphical Abstract 
 

Corrosion spots due to meso pores of titanium nitride & gold 

coated fashion accessories lead to corrosion on brass substrate due 

to leaching of highly corrosive chloride ion of sweat solution. 

 

 
 
 

 
 
 

1.27 Corrosion behaviour of Mg-Li-A1 alloy in chloride media 
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Abstract 
 In this investigation attempts have been made to understand the corrosion behavior of the Mg-Li-Al 

light alloy materials, which are widely used in battery and aerospace industry.  The performance of the Mg-Li-

Al has testified in the aqueous environment of NHaCl and MgCl2 in the concentration range of 0.05 to 2.0 M.  

The dc, ac and SEM techniques have been adopted for this investigation. Results indicate that the more 

corrosion prone at NH4Cl than in MgCl2 solutions. The dc polarization data shows that corrosion reaction of the 

alloy is controlled by anodic in NH4Cl and cathodic reactions in MgCl2 solutions.  From the impedance data, it 

is found that the corrosion of Mg-Li-Al alloy is controlled by charge transfer process at all concentrations.  

Surface morphology has been identified by SEM. 

Keywords : Corrosion; Mg-Li-Al alloy; Polarization; impedance; SEM 

Conclusions  

Based on the Tafel slopes, the Mg-Li-Al alloys corrosion reaction is anodically controlled in NH4Cl 

solution where as cathodically controlled in MgCl2 solution.  The corrosion current (icorr) is found to increase 

with increase in concentration of the electrolyte.  The aggressiveness of NH4Cl is reflected in the Rct value, least 

value is observed in 2.0 M concentration and high value obtained in 0.1 M MgCl2 solution.  Hence NH4Cl is 

more aggressive media than the MgCl2.  From SEM, the pit formation is uniform at the surface of higher 
concentration MgCl2 than at the lower concentration. 
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Abstract 
A study is conducted on the electrochemical properties of nanocomposite polymer electrolytes based 

on intercalation of montmorillonite (MMT) clay polymer into the galleries of poly (ethylene oxide) (PEO)-poly 

(vinylidene fluoride-co-hexa fluoro propylene) (PVdF-HFP) .  Solution casting technique is employed for 

nanocomposite formation with varying clay loading from 0 to 4 wt%. Examination with a.c. impedance 

spectroscopy reveals that the ionic conductivity of the nanocomposite  polymer electrolytes increases with 

increase in clay loading and attains a maximum value of 4.67×10−3 Scm
−1

 for a 4 wt% clay loading at room 

temperature. The same composition exhibits enhancement in the electrochemical and interfacial properties as 

compared with that of a clay-free electrolyte system. The change of conductivity with temperature was found to 

be related to the polymer segmental motion by an Vogel Tamman Fulcher (VTF) relation. 

Introduction 
 Rechargeable lithium batteries with high-specific energies are promising power sources for portable 

electronic products and electric vehicles [1]. Solid polymer electrolytes (SPE) have many advantages. However, 

the low ionic conductivity of SPE at ambient temperatures limits their applications. One of the approaches relies 

upon the addition of nanocomposite sorbents. Nanocomposites based on polymer/layered silicates are promising 

new material systems with structural and functional advantages. Among the most commonly used inorganic 

layered hosts, montmorillonite (MMT) is a favoured choice in view of its special features of high aspect ratio 

(~1000), high cation-exchange capacity (CEC~80 mequiv./100 g), large specific surface area (~31.82 m
2
g

−1
) 

[2].Incorporation of nano clays in the PEO matrix may reduce the crystallinity of PEO and thus increase its ionic 

conductivity. (PVdF-HFP) which possesses lower crystallinity and higher free volume It provides ionic path 

way which will improve the overall ionic conductivity of the electrolyte system. In the present work, an 

investigation is conducted on the electrochemical properties of PEO/PVdF-HFP based nanocomposite gel 

polymer electrolytes  
          The nanocomposite polymer electrolytes were prepared by solution casting technique. poly 
(ethyleneoxide)(PEO)/poly(vinylidenefluoride-co-hexafluoropropylene) (PVdF-HFP), Propylene carbonate 

(PC), Lithium perchlorate salt (LiClO4) and montmorillonite (MMT) were obtained from Sigma Aldrich, USA. 

The appropriate quantities of polymer and salt were dissolved separately in acetone and then mixed together 

with plasticizer and filler. The solution was stirred continuously for 24 hrs to obtain a homogeneous mixture and 

then it was allowed to evaporate. The jelly solution was cast on to the glass plate to obtain free standing films. 

The prepared electrolyte were subjected to an ac impedance analysis, in order to calculate the ionic conductivity 

with the help of stainless steel blocking electrodes using a computer controlled µ-autolab type III 

potentiostat/Galvanostat in the frequency range 100Hz to 300KHz. 

Results and discussion  

In figure 1, the influence on conductivity is mainly attributed to the lower the crystallinity of 

PEO/PVdF-HFP with the addition of LiMMT. The presence of high dielectric constant electronegative silicate 

layers in the nanocomposite could increase the dissolution of the electrolyte salt (LiClO4), thereby increasing the 
ion conduction through the solvent domain surrounding the polymer matrix. The cationic charges on the surface 

of MMT act as Lewis acid centres and compete with Li
+
 cations (strong Lewis acid) to form complexes with the 

polymer host. This, in turn, may result in: (i) structural modifications and the promotion of Li
+
 conducting 

pathways at the surface of filler, and (ii) lowering of the ionic coupling, which promotes salt dissociation [3]. 

Figure 2 presents the temperature dependent ionic conductivity, which follows a non-linear trend i.e.,VTF 

behavior. As expected, increase in temperature leads to increase in ionic conductivity due to increase in the 

polymer chain flexibility producing more free volume, which leads to increased polymer segmental mobility. 

An interesting effect occurs in the high-temperature range wherein at about 70
◦
C the conductivity of the filler-

free polymer electrolyte dramatically decays. This is ascribed to the fact that at this temperature the polymer 

melts and the film loses its consistency. On the other hand, the materials for high-temperature operation [4].  
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 Figure 1. Room temperature complex      Figure 2. Temperature dependent ionic impedance for the 
prepared samples           conductivity plot 

It is concluded that PEO/PVdF-HFP based clay-composite polymer electrolyte incorporated with 4 

wt% MMT looks desirable and promising for lithium battery applications. Since the highest ionic conductivity 

at room temperature 4.67×10−3 Scm-1 was observed for the system  
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Effect of electropolymerisation conditions on the permeability of polyphenolic films deposited on a 

glassy (GC) carbon electrode was studied[1, 2]. Resorcinol was electro polymerized on a GC electrode using 

galvanostatic and potentiostatic techniques. Difference in permeability of resultingelectro synthesized 

polyresorcinol filmswereobserved through cyclic voltametric technique. Conditions that allow 

electropolymerisation to proceed as longas a current is supplied to the electrode and permeability for phenate 

ions strongly depends on the parameters which are utilized on electro synthesis. Hence conditions to prevent 

blocking the electrode activity and further removal of phenolic ions were studied. 
Chronoamperometricdeposition of resorcinol yields a nonconductivefilmon GC electrode. Figure. 1. Shows 

oxidative electrodeposition response of resorcinol on fixed GC electrode and unstirred electrolyte solution 

conditionsand applied time was 1800 seconds. Influence of hydroxyl anion on electropolymerisation was 

studied by varying NaOH concentration. In both potentiostatic and galvanostatic studies, films obtained from 

the solutions containing 0.1M NaOH has limited for electron transfer hence low current/potential values i, e low 

permeability values are obtained. Permeation of 0.05M and 0.03M resorcinol concentrated ions through such 

polyresorcinol coated films was also studied by cyclic voltammetry technique (Figure. 1 Right side image). 

Figure1. Potentiostatic I-t curve (i) and Galvanostatic E-t curve (ii)for electro synthesize of polyresorcinol on 

GC electrode. Conditions: 0.01M Resorcinol, 0.1M Na2SO4, 0.1 and 0.05M NaOH. Voltametric response 

(image - iii) of (a) 0.05M and (b) 0.03M resorcinol on polymeric film synthesized by potentiostatic technique. 

Applied potential: 1800mv (c) 0.05M and (d) 0.03M are resorcinol on polymeric film synthesized by 

galvanostatic 
technique. Applied 

current: 2mA. Time of 

deposition: 1800 

seconds. 

Phenol oxidation 

currents are limited for 

polymeric films 

synthesized electrodes when compared to bare GC electrode. Potentiostatic technique have appreciable 

permeability for phenol molecules and phenate ions when compared to films synthesized by galvanostatic 

method.Thus the influence of the electropolymerisation controllable parameters such as NaOH and 

phenolconcentrations, potential or current applied, electro synthesis time on the permeability of these polymeric 
filmswas examined.  

Keywords: Electropolymerisation, resorcinol, permeability. 



24 Frontier Areas in Chemical Technologies 
 

Reference:  
[1] N. B. Tahar, &A. Savall, Electrochimica Acta 82 (2012) 427. 

[2] M. Ferreira, H. Varela,R. M. Torresi,&G. Tremiliosi-Filho, Electrochimica Acta52(2006) 434. 

1.30 Corrosion resistance of heat treated Ni-W and Ni-W-TiO2 nanocomposite coatings 

a
K. Arunsunai Kumar, 

 b
G. Paruthimal Kalaignan* and 

c
S.Senthilkumar   

aDepartment of Chemistry, VHNSN College (Autonomous), Virudhunagar, Tamilnadu. 
bAdvanced Nano Composite Coatings Laboratory, Dept.of Industrial Chemistry, 

Alagappa University, Karaikudi – 630 003, Tamilnadu. 
cDepartment of Chemistry, Ayya Nadar Janaki Ammal College (Autonomous), Sivakasi, Tamilnadu 

gpkalaignan@gmail.com, arunsunaikumar@vhnsnc.edu.in 

Abstract 
Ni-W alloy and Ni-W-TiO2 nanocomposite deposits (PRC) were subjected to heat treatment at various 

temperatures. Surface morphologies of heat treated nanocomposite coatings were examined by using SEM & 

AFM studies. SEM images of heat treated electrodeposits prepared by pulse reverse method are shown in Figs 1 

(a)&(b).The surface of heat treated Ni-W alloy deposit is compact and has needle sized grain. Heat treated Ni-

W- TiO2 nanocomposite deposits are found to have smaller sized grains. Needle shaped grains disappeared 

throughout the surface of nanocomposite deposit. These suggest that, TiO2 particles are uniformly distributed in 

the Ni-W alloy matrix.  Figs 2 (a)&(b) show that, the AFM images of heat treated Ni-W alloy and Ni-W-TiO2 

nanocomposite deposits prepared by Pulse reverse current method respectively. Ni-W-TiO2 nanocomposites 

have much smaller particle size. The co-deposited TiO2 particles are uniformly distributed over the Ni-W alloy 

matrix. The presence of TiO2 decreases the size of particles.  

XRD measurements were carried out to investigate the structural evolution of heat treated Ni-W alloy 

deposit and Ni-W-TiO2 nanocomposite deposits. Before heat treatment, these patterns have revealed the fcc 
structure of Ni-W alloy with predominant planes (111), (200) and (220). After heat treatment at 600 

o
C, the 

precipitate of Ni4W alloy phase was observed. A thorough phase analysis of the diffraction peaks have identified 

the formation of NiW and Ni4W inter-metallic phases [1]. The crystallite sizes of heat treated Ni-W and Ni-W-

TiO2 nanocomposites were calculated using Scherrer equation. The crystallite sizes of heat treated Ni-W alloy 

deposit and Ni-W-6.66 % of TiO2 nanocomposite are found to be 85 nm, and 45 nm respectively. The results 

suggest that, heat treated nanocomposite coatings have smaller crystallites compared to heat treated Ni-W alloy 

deposit. 

  The microhardness values for heat treated Ni-W alloy deposit and Ni-W-6.66 % of TiO2 

nanocomposite deposits were studied. The hardness values measurements at different location for each 

nanocomposite deposits were made and averaged. Increase in hardness values of Ni-W- TiO2 nanocomposite 

deposit is due to increase in the annealing temperature of the deposit. The results suggest that, heat treated pulse 
reverse current deposits have offered enhanced microhardness compared to as deposited nanocomposite 

deposits.  

Corrosion resistances of the electrodeposits were evaluated in 3.5 % NaCl solution by electrochemical 

methods. Potentiodynamic polarization studies were carried out at a potential of ± 400 mV away from the 

corrosion potential at a scan rate of 5 mV/s. Corrosion resistances of the electrodeposits were evaluated in 3.5 % 

NaCl solution by electrochemical methods. The polarization curves obtained by potentiodynamic polarization 

technique for various heat treated deposits by pulse reverse current method. Corrosion current density values 

were decreased with increase of heat treatment temperatures of the Ni-W-TiO2 nanocomposite deposits. 

Corrosion current density values have decreased in all the heat treated nanocomposite deposits compared to as 

deposited nanocomposite coatings. The results suggested that, heat treated Ni-W-TiO2 nanocomposite deposit 

has lower corrosion current density than as deposited nanocomposite deposits.  

Impedance measurement is one of the most useful and effective methods for the corrosion assessment 

of metal deposit and coated deposits. They are capable of insitu and non-destructively probing relaxation 

phenomena over a wide frequency range [2]. Charge transfer (Rct) values for Ni-W-TiO2 nanocomposite 

deposits have increased and double layer capacitance (Cdl) values decreased with increase of heat treatment 

temperature of Ni-W-TiO2 nanocomposite deposit. The results Suggest that, all the heat treated Ni-W-TiO2 

nanocomposite deposits were more corrosion resistant than as deposited Ni-W-TiO2 nanocomposite deposit. 
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Fig 1 SEM images of (a) Ni-W 
alloy deposit (b) Ni-W- TiO2 
nanocomposite deposit at 600 
oC 

  
 

 
 
 
 
 
 
 
Fig 2 AFM images of (a) Ni-W 
alloy (b) Ni-W-TiO2 
nanocomposite at 600 oC 
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Abstract 
Rechargeable lithium-ion batteries (LIBs) have been widely applied in the storage of energy due to 

their high-power and energy density [1].Particularly in Li-ion batteries, cathode materials play an important role 

in the determination of energy density, safety and life cycle [2]. Lithium iron orthosilicate (Li2FeSiO4) has been 

proposed as a promising cathode material owing to its low cost raw materials, environmental friendliness, high 

safety and electrochemical stability [3]. In the present work, nano-crystalline Li2FeSiO4cathode material has 

been successfully prepared by sol-gel method. The as-prepared cathode material has been characterized and the 

results are reported. The crystal structure has been confirmed by powder X-ray diffraction, the prepared 

Li2FeSiO4 has orthorhombic structure with space group of Pmn21. The functional group vibrations have analyzed 

using Fourier Transform Infrared Spectroscopy (FTIR). The surface morphology has been studied by Scanning 

Electron Microscopy (SEM) and the compositional analysis was also carried out through EDX analysis. 
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Abstract 

Lithium Sulfur (Li-S) batteries have been regarded as promising next generation rechargeable energy 

storage system, due to the high theoretical specific capacity and energy density[1-4].However,  several  critical  

problems  hinder  the  wide-scale commercial  use  of  lithium/sulfur  system,  namely  the  low  electrical  

conductivity  of  sulfur,  dissolution  of  polysulfides  in  electrolyte, and  volume  expansion  of  sulfur  during  

discharge  [5-7].   In this work, Graphene- coated sulfur/PEG composite was prepared by solvent- less reaction. 

The composites were characterized by XRD, FTIR, RAMAN and SEM. From XRD pattern, the amorphous 

nature of the composites visualized that the elemental sulfur was fully dispersed in the Graphene. It also 

confirms that most of the sulfur was encapsulated by graphene which is elucidated from the SEM analysis.  The 

S/PEG/G composite cathode materials can be served as potential composite cathode material in lithium-sulfur 

battery. 
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Abstract 
Lithium sulfur batteries are receiving significant attention owing to its theoretical capacity and specific 

energy density. However the system suffers from several drawbacks: poor active material conductivity, active 

material dissolution and use of the highly reactive lithium metal electrode.To overcome these difficulties, a 

variety of additives were added into the positive electrode material, with an expectation to utilize their high 

specific surface area and surface groups to adsorb lithium poly sulfide and inhibit its dissolution. Sepiolite is 

found to be an ideal matrix towards the preparation of cathode materials for lithium sulfur battery. Sepiolite 

powders were screened through a 200mesh sieve (particle size 76 microns) and subjected to acid and thermal 

treatment. These treatments wereexperimented with the expectation to increase thepractical capacity and to 

utilize their specific area and surface groups. Acid activations were carried out using various acids viz., HCl and 

H2SO4(10M) at room temperature for 24 hours. The thermal activation of sepiolite was conducted by calcined at 
200,300,400,600 and 900°Cfor 2h respectively.The XRD patterns and FTIR spectra of the pure sepiolite, sieved, 

acid treated and thermally treated samples were investigated.It is observed that in acid solutions, the sepiolite 

structure collapsed and amorphous silica was formed.The intensity of the characteristic diffraction peek of 

sepiolite at 2θ= 7.45°disappeared in acid thermally activated samples.Also the XRD patterns indicate that the 
sepiolite amorphous phase did not change with pretreatments. 

Keywords: Lithium Sulfur battery; electrode; sepiolite; pre-treatment. 
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Tanneries in India face survival difficulties owingto occasional noncompliance with pollution 
regulation policies. Presently this problem is tackled with cost intensive zero liquid discharge technologyusing 

membrane separation process. However, the tannery sector confronts with high  operational  and maintenance 

cost as the reverse osmosis membranes are bound to high fouling due to  the presence of refractory organicsthat 

escaped  primary and secondary treatment methods. An  attempt was made in the present investigation to reduce 

the refractory organics present in the biologically (Activated Sludge Treatment)treated tannery effluent with 

three dimensional electro-chemical oxidation followed by Fluidized Immobilized Cell Carbon Oxidation 

(FICCO) technique. The paper discusses on wet impregnationof rare earth metal ion, Lanthanum (III), onto 

Nano Porous Activated Carbon (NPAC). The effectof process parameters such as contact time (5, 10, 15, 30, 45, 

60, 120, 180, 240 and 300 mins), pH (2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12) of the equilibrating mixture (La
3+

 

aqueous solution), mass of NPAC (0.2, 0.4, 0.6, 0.8, 1, 1.2, 1.4, 1.6, 1.8 and 2 g per 20 mL of La(III) containing 

aqueous solution), initial concentration of La
3+

( 20, 30, 40 and 50 ppm),  and temperature (20, 30 and 40° C) 

were determined. theLa(III) impregnated  NPAC matrix was subjectedcalcination at different temperatures, say, 

400° C, 500° C and 600° Cunder  inert atmosphere.The La (III) impregnated NPAC catalyst was characterized 

by SEM, XRD, FTIR and EPR. Batch studies on electrochemical oxidationusing La(III) impregnated NPAC as 

third dimensional catalyst was carried out and observed that La(III) impregnated NPAC calcined  at 500° C 

efficient enough to degrade refractory organics in the treated tannery effluent . Further the effect of process 

parameters such as time, pH and potentialon electrochemical oxidation were studied. The secondary treated 

tannery wastewater after electro catalytic oxidation was further treated with FICCO reactor .The oxidation 

process was evaluated using FTIRSpectroscopy, UV – VisibleSpectroscopy, Fluorescence Spectroscopy and 

HPLC. 

Key words: impregnation of La (III), three dimensional electro-chemical oxidation, refractory organics, 

FICCO, tannery wastewater, secondary treated wastewater  
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Abstract 
The inhibitive effect of Moringa Olifera on mild steel corrosion in 1N and 2N sulphuric acid solution 

was studied using electrochemical techniques and gravimetric method. The weight loss results showed that the 

plant extract was an excellent corrosion inhibitor. The inhibition efficiency increased with increase in 

concentration of the plant extract. The highest inhibition efficiency of 96% was observed with 8ml plant extract 

in the acid medium. Immersion period was carried out to optimize the period of immersion. The surface studies 

such as FTIR, SEM and EDAX were carried out to confirm the protective layer formed on the metal surface. 

The inhibition effect is due to the adsorption of active molecules leading to the formation of a protective layer 

on the surface of mild steel. 

Keywords: Corrosion inhibition, Moringa olifera, weight loss method, electrochemical studies, Surface studies. 
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Cancer being the second leading cause of death in most countries as of today, an increasing attention of 

global nanotechnology researchers is being focused on finding smarter ways to handle this dreadful menace. 

India has registered a 6% raise in mortality due to cancer between 2012 and 2014 with a staggering number of 

about 1330 succumbing to cancer each day [1]. Though the entire globe has realized the need of a major thrust 

on research in this area, India is not yet geared up for this and certainly a front runner with indigenous 

technologies to effectively encounter the increasingly growing threat. Very scanty picture of nano-

biotechnology based research in this regard in Indian R&D sector shows to have confined mostly at laboratory 

level and not yet progressed beyond. Its further raise up to clinical trials that translates them into viable 

technologies is too far from the reality. The proposed talk would cover (i) an overview of this with national and 

international back ground, (ii) recent developments in nanomedicine for smarter cancer therapy and (iii) few 
example innovations carried out at our research group and its future scope.  

Our research group, NCML is involved in 

developing novel multifunctional nanosystems for 

simultaneously managing various levels of cancer 

diagnosis and therapy that includes precise 

advanced diagnosis, targeted and/or triggered 

chemotherapy and combo therapies that includes 

photothermal and chemotherapy. Much safer 

nanostructures of mesoprous silica as recently 

approved by United States FDA for human trials are 

being custom synthesized at our laboratory with 

enhanced properties and used by our group to pack 
several functionalities in one nanosystem. Novel 

green fluorescent carbon quantum dots developed in 

our laboratory has been used as a ‘nano-gate’ for 

the drug release. A recent attempt in developing a 

nanosystem that is bioresponsive and the release is 

controlled [2] has excitingly encouraged our 

enthusiasm in testing them under in-vitro conditions 

with HeLa cancer cell lines. Following patenting, our recent innovative nanosystems are currently under animal 

testing, a step prior to clinical trials. Future looks promising to convert them into technologies and to 

successfully contribute in the bigger leaps by India in this field of indigenous research and development.  
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Bismuth telluride (Bi2Te3) nanocrystals were synthesized by wet chemical method and pellets of 

nanocrystals were made by high pressure and high temperature sintering (HPHTS) process. The impact of 

sinterring temperature on phase transformation and morphological evolutions of pelletized nanocrystals were 

studied. Thermoelectric properties of as-prepared and sintered pellets were measured. Seebeck coefficient of 

Bi2Te3 nanocrystals has increased and the electrical resistivity decreased with sintering temperature. The 

variations of Seebeck coefficient and power factor is explained by a proposed model. 

 
Figure 1. Schematic that illustrates the features and 
performances in-vitro conditions of a recently 
developed nanosystem at Nano and Computational 
Materials Lab (NCML) at NCL. 
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1. Introduction 
 The rapidly increasing energy demand and environmental problems are the two major issues for the 

present and next generation. Thermoelectric (TE) energy conversion is one of the promising ways to convert the 

waste heat into electric energy. Thermoelectric nanomaterials have received much attention because of its high 

performance compared to bulk material due to increased phonon scattering at grain boundaries. Bismuth 

telluride (Bi2Te3) is a well-known low temperature TE material, and is commercially available for practical 
applications. Despite of huge efforts made by the researchers for the preparation of Bi2Te3 material, the large 

scale synthesis using conventional processes such as directional crystallization, is quite complicated as it 

requires sophisticated systems, due to the volatile nature and high vapour pressure of tellurium [1-4]. Moreover, 

as per the Bi–Te phase diagram, the compound has several other phases, such as BiTe, Bi4Te3 and Bi3Te4, 

referred to as bismuth telluride alloys (BTAs). All of the BTA structures have similar layered structures with 

hexagonal symmetry and larger c-axis lattice constants. [3,4] The effect of mixed BTA phases on the TE 

properties has been rarely investigated.[4,5]. The objective of the present work is to synthesis phase controlled 

BTA material for thermoelectric applications.   

2. Experiment 
 BTA nanocrystals were synthesized by wet chemical method and pellets of nanocrystals were made by 

high pressure and high temperature sinterring (HPHTS) process. The prepared pellets were sintered at three 

different temperature under argon atmosphere. The impact of sintering temperature on phase transformations of 

BTA and morphological evolutions of pelletized nanocrystals were studied by X-ray diffraction analysis (XRD), 

Field emission scanning electron microscopy (FESEM), Transmission Electron Microscopy (TEM) and X-ray 

photo electron spectroscopy (XPS). Thermoelectric properties of as-prepared and sintered pellets were measured 

as a function of temperature. 

3. Results and discussion 
 Figure 1a shows the FESEM image of as synthesised Bi2Te3 nanocrystals. The as synthesised materials 

are spherical in shape and the size in the range of 60 to 70 nm. The nanocrystals grown as a meso crystals during 

the sintering process. The various phases of the material has been identified by XRD analysis. Seebeck 

coefficient of the sinterred pellets has increased with sintering temperature and the electrical resistivity 

decreased. The power factor of the material was calculated using the measured resistivity and seebeck 

coefficient. The high Seebeck coefficient and power factor of the sample sintered at 300 °C is due to combined 
effect of nano & meso structures and mixed phases of BiTe & Bi2Te3. Moreover, the experimental results were 

discussed based on the proposed model. 

  

(a) (b) 

Fig.1: (a) FESEM image of as prepared Bismuth Telluride nanocrystals, (b) Seebeck 

cofficient and electrical resistivity variation of Bismuth Telluride as a function of sintering 

temperature. 
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Abstract 
Herein, we have reported the Nano-silica derived from bamboo rice husk ash as an efficient, greener, 

reusable and biodegradable heterogeneous catalyst towards the synthesis of tetrahydro-4H-chromene-3-

carbonitriles via the one-pot three component reaction of malononitrile with aromatic aldehydes and dimedone. 

The formation of Nano-silica has been confirmed by IR, SEM, XRD and EDX analytical techniques. 

Keywords: Nano-silica, Bamboo rice husk ash, Tetrahydro-4H-chromene-3-carbonitriles. 
Introduction 

Heterogeneously catalyzed reactions are found to possess various advantages like simple and ease of 

work-up, mild reaction conditions, improved product yields and selectivity. In addition to that, the main 

advantage of this heterogeneous catalyst is the easy recovery and reusability of the catalyst [1]. With this back 

ground, we have developed a simple and practical approach for the construction of tetrahydro-4H-chromene-3-

carbonitriles using Nano-silica as an efficient heterogeneous catalyst. 

Result and discussion 
Initially, we have prepared the Nano-silica from bamboo rice husk ash according to the literature 

method [2] and completely characterized by IR, SEM, EDX and XRD. 

- 

 The catalytic activity of the synthesized Nano-silica was checked through the three component 

synthesis of tetrahydro-4H-chromene-3-carbonitrile. 

 
To find out the suitable reaction conditions for this reaction, a model reaction of malononitrile (1 mmol) 

with 4-chlorobenzaldehyde (1 mmol) and dimedone (1 mmol) was carried out with different solvents like CH3CN, 

CH3OH, EtOH, EtOH/H2O and H2O under reflux conditions as well as under solvent free condition at 80 °C using 

100 mg of Nano-silica as a catalyst and found that ethanol was a better reaction medium for this reaction. To 

optimize the suitable amount of catalyst required for this reaction, we have employed the same reaction with 

different quantities of catalyst such as, 20, 40, 50 and 100 mg of Nano-silica. When increasing the catalyst amount, 

the reaction time was decreased with the increased product yield up to 100 mg of the catalyst and after that there 

was no change in reaction rate and product yield.  

Under these optimized reaction conditions (100 mg of catalyst and ethanol as solvent), we have 

synthesized a variety of tetrahydro-4H-chromene-3-carbonitrile derivatives in good yields (Table 1). Next, we 

have also checked the reusability of the Nano-silica catalysts and found that the Nano-silica catalyst has been 

efficiently reused for four consecutive runs without any significant loss in its activity.  
Conclusion 

In summary, we have developed a simple protocol for the synthesis of tetrahydro-4H-chromene-3-

carbonitrile derivatives from the one pot three component reaction of malononitrile with aromatic aldehydes and 

dimedone using Nano-silica as an efficient and reusable catalyst under mild conditions. Non-toxic, inexpensive, 

eco-friendly, easy recovery and reusability of the catalysts are some notable advantages of the present 

methodology. The recovered Nano-silica was reused for four times without any appreciable change in its 

catalytic activity. 
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The various semiconductors quantum dots (QDs) of II -VI group metal chalcogenides such as ZnS, 

CdSe and CdTe have been studied intensively on their quantum confinement effects including size dependent 

photoemission properties due to the latest development in synthesis leading to high quality QD ensembles with 
narrow size distribution. The photoluminescence (PL) spectra of these QDs can be tuned over a wide range of 

the electromagnetic spectrum with the control in size and composition. QDs have many advantages compared to 

organic dyes, such as high PL intensity with narrow bandwidth and high photo-stability against photo bleaching 

[1-3]. Due to such excellent properties, these QDs have potential application in light harvesting to biomedical 

tags. Core/shell particles involving metals, semiconductors or oxide nanocrystals in the core, with shells 

composed of different materials have been widely investigated [4-6]. The present work focuses on the 

preparation of semiconducting nanoparticles CdSe along with nanocomposites of CdSe/ZnS, CdSe/ZnSe and 

CdSe/CdTe by low temperature solution route, different capping agents were used to optimize the experimental 

conditions suitable for mass production. The synthesis procedures and results of the characterization of these 

nanoparticles were discussed in details. The as prepared nanoparticles were characterized structurally and 

optically using powder X-ray diffraction (PXRD), Scanning electron microscopy (SEM), Energy dispersive X-

ray analysis (EDAX), transmission electron microscopy (TEM), UV-Vis spectroscopy and photoluminescence 

(PL) studies. The morphology and size of the obtained different dimensional semiconductor nanocomposite 

were investigated and reported. 

   

 
 
 
 

Fig(a): CdSe Nanorods Fig(b): CdSe Nanobelts Fig(c): CdSe/ZnS QDs 
 
 
 
 
 
 

Fig(d) CdSe/ZnSe Nanorods, Fig(e & f) CdSe@CdTe core-shell and srtucture 
The coupling of CdSe with ZnSe was achieved by adding CTAB and L-Cysteine. The obtained 

nanorods diameter is 50-70 nm and the length is 150-175 nm whereas; the spherical shape nanoparticles were 

achieved within 50-72 nm diameters. The SAED pattern of the CdSe/ZnSe nanorods shows a superimposed 

pattern from the single crystalline CdSe/ZnSe composite material. Core-shell hetrostructures using group II-VI 

nanocrystals, such as CdSe, CdTe have been of particular interest and the same was developed successfully.  
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Introduction 
 Synthetic hydroxyapatite (HAp) is a calcium phosphate based bioceramic, it has been widely applied in 

the tissue engineering applications.In this work,Au
2+

cations may replace Ca
2+

ions in the lattice of HAp structure 
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and it possess antibacterial efficacy, which is beneficial for biomedical applications.Au ions incorporated into 

the apatite structure, inducing modifications in powder crystallinity, particle morphology, lattice parameters and 

thermal stability. Gold (Au) substituted hydroxyapatite has been focused because of its diverse roles in 

cytocompatibility and antibacterial properties.  

Experimental Details 
The experimental details are given below in the Figure A. 

Results and Discussion 
 Figure B shows the XRD pattern of the Au substituted HAp, with the inset showing that of presence of 

pure HAp and Au. No impurity peakswere observed in the XRD pattern due to the substitution of Au ions and 

the 2θ values are in agreement with those of pure HAp (JCPDS No. 09-432). 

 

 
 The FT-IR spectrum of HAp-Au nanoparticlesare shown in the Figure C. The structure of HAp is 

characterized by different vibrational modes of the phosphate PO4
3-

 and hydroxyl OH
-
 groups. Figure D and E 

displays the FE-SEM  and HR-TEM images of the HAp-Au sample, respectively. The spherical and  less 

agglomerated structures were found for all samples, while the particle sizes did not exceed 100 nm. It reveals 

that good spherical geometry and high dispersion of Au particles on the surface of the HAp nanoparticles. 

Conclusion 
In summary, we have developed novelAu substituted nanocrystalline HAp particles. The HAp-Au 

nanoparticles exhibited interesting crystallinity and good surface morphology.The synthesized Au-

HApnanoparticles  has given better antimicrobial activity and cytocompatibility behavior. This nanomaterial is 

highly suitable for the bone substitute applications. 
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2.6 Multicomponent effect of Ni-W-MoS2-PTFE nanocomposite coatings prepared by direct 
and pulse current electrodeposition 

S. Sangeetha and G Paruthimal Kalaignan* 
Advanced Nanocomposite Coatings Laboratory, Department of Industrial Chemistry, Alagappa University, Karaikudi 630 
003, India. Phone No: +91-9443135307, Fax: +914565 225202. pkalaignan@yahoo.com and sangeetha4880@gmail.com   

Abstract 
 In this report, we have investigated both the tribological and electrochemical properties of solid 

lubricant coatings from MoS2 and PTFE nanoparticles. Solid lubricants are having many advantages including 

long life, no contamination and usage in harsh environments. In this study, PTFE was incorporated in the 

optimized Ni-W-MoS2 nanocomposite coatings by both direct and pulse current techniques. The surface 

morphology and microstructure studies were examined by X-ray Di�ractometry (XRD), Scanning Electron 
Microscopy (SEM) and Energy Dispersive X-Ray Analysis (EDAX). PTFE polymer was completely mixed with 

the bath solution. Crystalline structure of the Ni-W-MoS2 was not affected even after the addition of PTFE 

polymer in the bath. The mechanical and tribological characteristics were measured by using Vicker’s micro 

hardness tester, Mitutoyo Surftest SJ-310 (ISO1997) and Scratch tester TR-101-M4. The surface roughness 

values have decreased with the addition of the PTFE polymer in the coatings. Hence, the two solid lubricant 
particles have played a vital role to decrease the surface roughness. Similarly, decrease of the coefficient of 

friction values of the deposits is due to the addition of two solid lubricant fillers such as MoS2 and PTFE. The 

corrosion behaviour was measured by using Tafel Polarization and Impedance methods in 3.5% NaCl solution. 



Frontier Areas in Chemical Technologies 33 
 

The positive shift in the corrosion potential designates the good protection ability of cathode surface against 

corrosion by the nanocomposite coating. The Pulse current (PC) nanocomposite coatings have offered uniform 

surface, higher microhardness and excellent corrosion resistance properties than the direct current (DC) 

composite coatings [1]. When PTFE included as a fourth component in the bath a protective oxide layer was 

formed on the cathode surface. Moreover, the uniformly incorporated filler particles in the coating have behaved 

as a passive layer between the deposit surface and corrosive media. Hence, it has been achieved that, the 
existence of PTFE increases the anticorrosion property of the nano composite coatings [2]. 

Keywords: Solid lubricant, Pulse current deposition, Coefficient of friction, Microhardness, Corrosion 

resistance.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. XRD patterns of a) Ni-W-MoS2 b) Ni-W-MoS2-PTFE (DC) 
 C) Ni-W-MoS2-PTFE (PC) nanocomposite coatings 
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Abstract 
The present work deals with the synthesis of iron oxide coated nickel oxide nanoparticles and its 

characterization studies was carried out by FTIR, XRD and AFM analysis. The peak appeared at 640-675cm
-1

 is 

due to the Ni-O stretching vibration absorption band, the broadness of the peaks is indicates that the particles 

interrogated for FTIR studies is in nanosize. The crystalline size of 39 nm is observed at the iron oxide coated 

nickel oxide nanoparticles from XRD. AFM image shows that the synthesized particles are in the range of 
25nm-35nm.  

Keywords:  Iron oxide coated NiO, FTIR, XRD and AFM. 

Synthesis of Iron oxide coated Nickel oxide 
A 15gms of nickel nitrate was dissolved with 2ml of glycerol in a 250ml glass beaker. Then 2g of urea 

and required amount of 5% Iron nitrate added and stirred well to get a clear solution. This solution was kept at 

60˚C till the product was formed. The resulting product was kept at furnace for 3 hours at 500˚C and then 
allowed to cool. The resulting product was tested for different characterization studies like FTIR, XRD and 

AFM. 

Result and Discussions 
From FTIR studies (Thermo-Nicolet-380 Madison, USA model) it was observed that the broadband in 

the region of 430-450 cm
-1

 is due to the stretching mode of NiO nanoparticles [1]. The peak appeared at 640-

675cm
-1

 is due to the Ni-O stretching vibration absorption band, the broadness of the peaks is indicates that the 
particles interrogated for FTIR studies is in nanosize. The XRD studies were carried out using X-PERT PRO 

PAN analytical diffractometer system with Cu Kα radiation (λ=0.15418 nm) with 2ϑ ranging from 5˚ to 80˚ 
(fig.1)[2]. The well-defined sharp peaks in the spectra indicate that synthesized particles are crystalline. The 

particle size of 39 nm is observed at the iron oxide coated nickel oxide nanoparticles. AFM studies shows that 

the particle sizes are in the range of 25nm-35nm. This result well corroborates with the XRD results. 
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Fig 1. XRD of 5% Iron oxide coated NiO nanoparticles 

Conclusion  

The magnetic nanoparticles synthesized conveniently through combustion method. The iron oxide is coated on 

the nickel oxide. The synthesis is confirmed by FTIR. The synthesized particles are in the nm range.  
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Abstract 
Silver nanoparticles (Ag NPs) have been widely used due to its broad spectrum of antibacterial activity 

while exhibiting low toxicity towards mammalian cells. A nano-silver colloidal solution was prepared by green 

synthesis of AgNO3 aqueous solution and leaf extract of Citrus medicaunder vigorous stirring at room 

temperature. All results of UV, FT-IR, XRD analysis and AFM indicated that Ag NPs had been formed in 

colloidal solution. Surgical mask & surgical threads was treated with nano-silver colloid by an impregnation 

method to provide with effective antibacterial properties. In addition, the results of scanning electron 

microscopy (SEM) confirmed that silver nanoparticles have been fixed and well dispersed on surgical mask and 

thread surface.  

The antimicrobial activity of Ag NPs was influenced by the dimensions of the particles, the smaller the 

particles, the greater antimicrobial effect. Silver nanoparticles have the ability to anchor to the bacterial cell wall 

and subsequently penetrate it, thereby causing structural changes in the cell membrane like the permeability of 

the cell membrane and death of the cell. There is formation of , pits‟ on the cell surface, and there is 
accumulation of the nanoparticles on the cell surface. Ag NPs are generally smaller than 100 nm and contain 20-

15,000 silver atoms. At nanoscale, silver exhibits remarkably unusual physical, chemical and biological 

properties and antibacterial activity. 

 

 

 

 

 

 

 

 
 

 

 

 
Keywords: Silver nanoparticle, Citrus medica, Antibacterial, Surgical mask, Surgical thread. 
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Abstract 
A simple and versatile process of electroless silver nanoparticle formed on aluminium by using silver 

nitrate as a metal ion and Solanum Melongena leaves extract as a reducing agent. The formation of silver 

nanoparticles were confirmed by the colour change of plant extracts from orange to black and it was further 

confirmed with the help of UV-Vis analysis by changing the bath parameters such as concentrations of the metal 

ion, volume of plant extract, temperature, pH and deposition time. The functional group, surface morphology, 

elemental composition and structure were characterized by FT-IR, SEM/EDS and XRD techniques. FT-IR 

confirmed the presence of functional groups of both leaf extract and silver nanoparticles. SEM revealed that 

larger number of tiny silver nano particles formed on aluminium and its chemical composition 20.7 Wt.% of Ag 

was found out from EDS results. From the XRD pattern, the average crystalline size was found to be in the 

range of 46 nm to 54 nm for the deposition time of 30 sec to 600 sec respectively. This approach is novel, eco-
friendly and promising for applications in medicine. 
Key Words: Al, Solanum Melongena leaves extract, AgNps, UV-Vis, FT-IR, SEM /EDS,  

Noble metallic nanoparticles are of particular interest today because of their interesting optical, 

electrical and possible applications in microelectronics. Silver nanoparticles have good electrocatalytic and 

lower resistance as compared to the other metal nanoparticles. Silver nanoparticle used in the field of solar 

energy conversion, environment, water treatment, textiles, cosmetics, batteries, electronics and to fabricate 

optical devices. For biological and biomedical applications, silver nanoparticles are the primary choice because 

of their biocompatibility and chemical stability. Many synthesis methods have been adopted for surface 

metallization of materials. In this electroless plating process uniform deposition of silver on aluminium by 

without applying any electricity and the driving force for the reduction of metal ions is supplied by reductants in 

Solanum Melongena leaves extract.  
UV-Vis results showed the presence of surface plasmon resonance band at pH=5,7 and 9, the peak was 

found at around 400 nm region, 340 -760 nm and 444 nm respectively. The FT-IR spectrum of Solanum 

melongena leaves extract peaks at 3302 cm
-1

 represents the –NH stretch of primary and secondary amines or 

amides. It may be due to the –OH stretch of alcohols and phenols. The peaks at 2123 cm
-1

 corresponding to –CN 

stretch of nitriles and 1636 cm
-1

 indicate –C-C- stretch of alkenes and –NH bend of primary amines. SEM image 

indicate that the presence of large numbers of tiny nanoparticles are formed on the aluminium surfaces. EDS 

analysis showed the presence of aluminum and silver. From XRD, the Bragg reflections at 31.56
o
, 38.03

o
, 

44.26
o
, 55.28, 64.60

o
, 77.72

o
 and 77.99

o 
can be indexed into (111), (111), (200), (220), (220), (311), (311) and 

(311) orientations, respectively, confirmed the presence of AgNp’s. The average crystalline size was found to be 

in the range of 46 nm, 36 nm and 54 nm for the deposition time of 30 sec, 3 min and 10 min respectively. 

 

 
 

 

 

 

 
SEM image of synthesised AgNP’s. UV-Vis spectra of AgNP’s  a)  pH=5.0 , b) pH=7.0 c) ) pH=9.0 

  

(b) 
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Abstract  
The synthesis of nanoparticles is in the spotlight in modern nanotechnology. In recent years, the 

development of competent green chemistry methods for synthesis of metal nanoparticles (NPs) has become a 

main limelight of researchers. Biological synthesis of nanoparticles using fruit extract is currently under 

exploitation. The first time in this paper we have reported the green synthesis of silver nanoparticles (AgNPs) by 

reduction of silver nitrate, using fruit extracts of Citrullus vulgaris (water melon); commonly found plant in 

south East Asia. The reaction process for the synthesis of silver nanoparticles is simple, cost-effective, novel, 

rapid and eco friendly route using fruit extract of Citrullus vulgaris, which acted as a reducing and stabilizing 

agent simultaneously at room temperature. The bio reduced silver nanoparticle were characterized by UV Vis 

spectrophotometer, Fourier transform infra-red (FTIR) spectroscopy, particle size analyzer and AFM. The 

observed peaks in UV a broad spectrum at 430 nm wave length. The FTIR measurement was carried out to 

identify the ascorbic acid present in the water melon extract is responsible for reduction of silver nanoparticles. 

Antibacterial property of our synthesized AgNPs was tested against four common bacteria Bacillus cereus, 
Klebsiella pneumonia, Pseudomonas aeruginosa and Staphylococcus aureus by conventional disc diffusion 

procedure. The inhibition zone formed on the discs in presence of silver nanoparticles, proved effective 

antibacterial property of these nanoparticles against the tested bacterial strains [1].  The diameter of inhibition 

zones ranged between 11 and 18 mm. Overall, results highlight a potential low-cost green method of 

synthesizing AgNPs from fruit extract. Significant bio potentials of synthesized AgNPs could make it a potential 

candidate for its application in the biomedical, pharmaceutical, cosmetics, and food sectors [2]. 

Keywords: Green synthesis, Silver nanoparticles, Citrullus vulgaris and Antibacterial activity. 

 

  

 

 
 
 
 
 

Figure 1. Observation of colour change indicating the synthesis of silver nanoparticles mediated by fruit 
extract of water melon  
A, and B indicate drug, and silver nanoparticles concentrations respectively.  
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Abstract 
The G -CuO composite is prepared by precipitation method. Guanine interaction with CuO 

nanocrystals of various sizes of clusters has been investigated. The binding energy (Eb), binding site, energy gap 

(Eg), electronic and spectral properties were studied by density functional theory method (DFT). The HOMO- 

LUMO energies illustrate that charge transfer from ligand to metal (L−M) occurs in (G−CuO) as well as metal 
to ligand (M-L) transfer occurs in CuO-G. From the transfer we can understand that interaction occur between 

CuO to G. Physisorption proceeded via formation of the N−Cu bond between guanine and the active Cu2+
 site 

on CuO. The mulliken charges are computed. The prepared G-CuO and CuO nanocrystals were characterized by 

FT−IR, XRD, FE−SEM, EDAX and FT−RAMAN analysis. The adsorption of G-CuO composite was observed 

by UV−Vis spectroscopy. The resulting experimental information like microscopic and spectrospic evidence is 
also included for understanding the G-CuO interactions. Finally the experimental results are compared with the 

DFT results. 
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Optimized structure 

 (a) (b) (c)  (d)  
Fig.1 optimized structure of CuO Clusters (a) Cu2O2   (b) Cu3O3 (c) Cu4O4 (R) (d) Cu4O4 (w) 

 

The application of nanotechnology in medical applications, commonly referred to as ‘nanomedicine’, 

delivers a set of tools, devices and therapies for the treatment of human diseases.
1–3

 The optimized structures of 

CuO clusters such as Cu2O2, Cu3O3 and Cu4O4 are shown in Fig.1.Mulliken charge distributions were calculated 

by determining the electron population of each atom as defined by the basis set.4 The Mulliken charge values 

were calculated using the B3LYP/LanL2DZ levels of theory. The Mulliken atomic charges of CuO clusters are 

given in For CuO clusters the oxygen atoms exhibit a negative charge, which are donor atoms. Cu atoms exhibit 

a positive charge, which is an acceptor atom for CuO clusters (Cu2O2, Cu3O3 and Cu4O4 (R) Cu4O4 (w)).The 
HOMO is the orbital that primarily acts as an electron donor and the LUMO is the orbital that largely acts as the 

electron acceptor. 

Conclusion 
We have investigated the electronic structure of different sized CuO clusters (Cu2O2, Cu3O3 and 

Cu4O4).According to the value of Table: 1 we have identified the most stable structure Cu2O2 Cluster by DFT 

theory.  
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Lung cancer is one of the leading disorders of present scenario that causes higher mortality rate across 

the world and its effect is increasing day by day. Currently, available chemotherapeutic agents have 

complications like severe side effects, poor solubility and non-specificity [1]. Recently, nanoparticles have 

gained more attention in designing new metal based anticancer therapeutics with an emphasis on their use as 

drug delivery vehicles for selective targeting of cancer cells. The present study focuses on the biogenic synthesis 

of gold nanoparticles (AuNPs) using ethanolic extract of Termianlia arjuna bark and evaluating its anti-cancer 

potential against human lung cancer cell line A549.  

The synthesized nanoparticles were characterized using UV-Vis spectra, FTIR, XRD and HRTEM 
analysis. The synthesized AuNPs was assessed for its anticancer potential against human lung cancer cell lines 

(A549). Cytotoxic activity of AuNPs against A549 cells were evaluated using MTT assay. Mitochondrial 

membrane potential was measured using Rhodamine 123 stain. Apoptosis was assessed by Acridine orange/ 

Ethidium bromide dual staining technique. 

    UV-Vis spectra showed a characteristics SPR absorption band for AuNPs at 536 nm
[2]

. The high 

crystallinity of AuNPs with a face-centered cubic phase is evident from XRD patterns. Furthermore, TEM   

analysis revealed the formation of spherical and triangular shaped AuNPs, and the size of the particles were 

observed to be in the range of 20-50 nm
[3]

. Results of MTT assay showed increased cytotoxicity with increased 

concentration of AuNPs. IC50 value was observed to be 29.98± 0.05 µg/ml and this concentration was fixed for 

further studies. Results illustrated that AuNPs (24 h) treated cells showed decreased fluorescence intensity due 

to the collapse of Δψm when compared to control cells. Results of AO/EB dual staining revealed uniform green 
nucleus in control cells, while yellow (early apoptotic cells) and red fluorescing cells (late apoptosis) were 
predominantly observed in AuNPs treated A549 cells indicating apoptotic mediated cell death. Acute toxicity 

studies on Zebra fish convincingly showed that AuNPs are non toxic up to maximum dose of 100 g/L. Overall, 
the results conclude that AuNPs exhibited anticancer effect through its anti-proliferative and anti-apoptotic 

effect. 
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Metal oxide thin films have been attracted much attention because of their various applications in solar 

cells, gas sensors, anti-reflecting coating, and opto-electronic devices, etc. Copper (II) oxide is one of the well-

known non-toxic and abundantly available semiconducting materials. Similarly, chromium (III) oxide is also a 

most widely used ceramic material on earth. Due to their technologically important behaviors, thin films of 

Cr2O3:CuO (50:50) have been prepared by radio frequency (RF) magnetron sputtering technique at room 

temperature with the RF power of 100 W. The structural and optical properties of the deposited films were 

studied. 

The powders of Cr2O3 and CuO (99.99% purity, Sigma Aldrich) were mixed in equal weight 

proportion (50:50) and grained thoroughly using the ball miller and the mixed powders were pelletized (2 inch 

diameter and 5 mm thickness) using hydraulic press. The prepared pellet was sintered at 900
o
C for 6 hours in 

vacuum.  The structural property of Cr2O3 and CuO powders and Cr2O3:CuO (50:50) target was studied by X-

ray diffraction (XRD) (X’pert-Pro PANalytical using CuKα radiation source with λ=1.5418 Ǻ operating at 40 
kV and 30 mA). The   observed 2θ values of Cr2O3 powder and CuO powder was compared with standard 

JCPDS data (Card Nos. 38-1479 and 89-2529), which revealed the existence of rhombohedra phase Cr2O3 and 

monoclinic phase of CuO.  Further, the observed deviations in the 2θ values of the XRD patterns of mixed 
Cr2O3:CuO (50:50) target when compared to Cr2O3 powder and CuO powder  revealed the proper mixing of  the 

two metal oxides. 

The sintered pellet was used as a target to deposit Cr2O3:CuO thin films on pre-cleaned glass substrate 

by RF magnetron sputtering unit (HINDHIVAC; Planar magnetron RF/DC sputtering unit; Model-12”MSPT). 

The distance between the target and the substrate was fixed at 6 cm. During deposition, the RF power and 

working pressure of the chamber were maintained at 100 W and 110
-3

 mbar, respectively. High purity argon 
gas (99.999%) was used as sputtering gas. The film deposition time was varied as 60 minutes and 90 minutes 

with the RF sputtering power of 100 W at room temperature. The XRD patterns of the deposited films revealed 
the amorphous nature. The optical properties of the deposited films were studied by UV-Vis-NIR 

spectrophotometer (LAB INDIA; UV3000
+
). The transmittance of the prepared films increased with increasing 

wavelength. The films have approximately 70 to 80% of transmittance throughout the           Vis-NIR region. 

The optical band gap (Eg) of the deposited films was determined using Tauc plot.  It is observed that the Eg of 

the films decreased (3.11 - 2.90 eV) with increasing deposition time. The optical band gap of 3.30 eV was 

reported for Cr2O3 thin film prepared by spray pyrolysis technique [1] and thermal evaporation technique [2]. 

The optical band gaps of CuO thin films deposited on glass substrate by RF magnetron sputtering technique [3] 
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and by reactive DC magnetron sputtering technique [4] were reported as in the range of     2.25 – 2.6 eV and 1.6 

– 2.54 eV,  respectively. The results will be discussed in detail.  
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Fig 1. Pharmacological properties of DIM   Fig 2. Mechanism action of DMBA  
Abstract  

The prevalence of breast cancer was reported in 151 countries worldwide. In both the developed and 

developing countries, breast cancer is a foremost large-scale public health problem and accounts for the highest 

morbidity and mortality worldwide. [1]. Upon metabolism, DMBA is either metabolized into biologically active 

metabolites, including diol epoxides free radical intermediates, which bind to cellular DNA forming covalent 
DNA adducts responsible for mutagenicity and carcinogenicity [2]. In recent years, natural dietary interventions 

are encouraging and emerging as an acceptable approach for controlling the cancer incidence worldwide. One 

such dietary bioactive compound 3, 3’-diindolylmethane (DIM), a major acid condensation product of indole-3-

carbinol (I3C), is a promising antitumor agent derived from Brassica vegetables [3]. Therefore, nano 

formulation of this drug might play a beneficial role in prevention and treatment of neoplastic and there is still 

insufficient data on drug targeted action especially against DMBA induced breast cancer. 

In this study animals were randomly divided into six groups and each group contains 6 animals. Group 

1 animals will serve as control. Groups 2-4 animals will receive 25mg/kg BW of DMBA, In addition groups 3 

and 4 will be treated with DIM 10mg /kg bw, DIM @ CS-NP 0.5mg/kg bw respectively. Groups 5-6 will 

receive bare DIM and DIM @ CS-NP served as drug control. We proposed to screen the lipids (PL, TG, FFA, 

and TC) in plasma, liver, mammary lipoproteins (HDL, LDL, VLDL) in plasma more over supported by 
histopathological evaluation of liver in control and experimental animals were carried out. In our study, we 

observed increased levels of TC and TG in DMBA-induced experimental rats [4]. Whereas decreased levels of 

PL and FFA found in mammary tissue. This may be due to the increased PL degradation which can results 

membrane dysfunction. The decreased PL concentration may also be due to the decreased FFA level in 

mammary tissue [5]. Moreover, DIM@CS-NP treatment group increased the levels of PL, FFA in mammary 

tissue, whereas significantly decreased TC, TG, PL, and FFA and increased HDL-C, as compare to plain DIM 

group. This piece of work is paving a way to represent a nano approach of drug may valuable for treatment of 

cancer. The profound efficacy of DIM@CS-NP indicated it potential application for cancer treatment and the 

research provided a novel and available method for the application of valuable for cancer. 
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Abstract  
 This article reports, the synthesis and characterization of Terbium chloride doped polyaniline/MWCNT 

nanocomposite (Tb-MWPAni). The synthesized Tb-MWPAni was characterized by FT-IR studies, scanning 

electron microscopy (SEM), Elementary dispersion analysis (EDAX) and Conductivity measurements. 

Keywords: Nanocomposite, Terbium chloride, Polyaniline, MWCNT and Doping 

1. Introduction 
 Conducting polymers with polyaromatic backbone including polyaniline (PAni), polypyrrole (PPy), 

polythiophene (PTh), etc., has received great interest for the past three decades. The inorganic-organic 
nanocomposite is extensively used in various technological applications and in these materials conducting 

polymers act as an organic counterpart
1
. One of the outstanding features of conducting polymers is that it is 

possible to control the electrical conductivity over a wide range from insulating to metallic by proper doping 

with suitable dopants. The rare-earth doped polyaniline has a significant role in the area of industrial 

applications such as positive active materials with large energy density for secondary batteries. PAni interaction 

with metal ions to give rise to new chemical and physical properties of the formed macromolecules2. 

PAni/MWCNT nanocomposite, which pool to improve conductivity and mechanical properties of MWCNT and 

high pseudocapacitance property of PAni
3
. Oxidized π-conjugated PAni possess delocalized charge and provide 

both steric and electrostatic stabilization to maintain the metal nanoparticles on the surfaces of the MWCNT
4
.  

2. Synthesis of Tb-MWPAni nanocomposite 
 The Terbium chloride doped polyaniline/MWCNT nanocomposite (Tb-MWPAni) was synthesized as 
follows: 0.5M of aniline was dissolved in 1M HCl and 0.56M of ammonium peroxy disulfate (APS) was 

dissolved in 1M HCl. The oxidant was added slowly in a dropwise manner and the mixture was continuously 

stirred for about 6 h. During polymerization, 1 mg of multiwall carbon nanotubes (MWCNT) and 0.1M of 

Terbium chloride was added by an in-situ method. The obtained green precipitate of Tb-MWPAni was washed 

with 1M HCl. The obtained Tb-MWPAni was dried in an vacuum oven at 80 
ᵒ
C for 24 h. 

3. Materials and methods  

FT-IR spectra were obtained by using Perkin Elmer 1600 instrument using KBr pellets technique in the 

range from 4000 to 400 cm
-1

. The surface morphology of the synthesized Tb-MWPAni was observed by 

scanning electron microscopy (SEM) and EDAX analysis of C, N, Cl and Tb were measured by using model 

TESCAN VEGA 3. The conductivity measurement was done by the four-probe method. 

4. Result and discussion 
 The synthesized Tb-MWPAni has been characterized by FT-IR spectroscopy, scanning electron 
microscopy, elementary dispersion analysis, and conductivity. 

4.1. FT-IR spectroscopy  
 Figure 1 shows FT-IR spectrum of Tb-MWPAni. The peak appears at ~3419 cm

-1
 due to N-H bond 

stretching frequency. The characteristic peaks at ~1585 cm
-1

 and ~1487 cm
-1

 represent quinonoid and benzenoid 

structures respectively. The corresponding N–H bending of the amine shows the strong band at ~1100 cm
−1

 and 

corresponds to the dopant. The peak at ~1024 cm-1 corresponds to the C-H vibration and aromatic in plane 

bending vibrations. The band at ~800 cm-1 was represented the out-of-plane C–H bending modes of the quinoid 

units. The TbCl3 is doped into MWPAni chain or attach itself loosely to the PAni backbone, which makes the 

peaks of FT-IR spectra of the Tb-MWPAni shifts to higher wavenumber than PAni-HCl
5
. 

4.2. Scanning electron microscopy 
 The surface morphology of the synthesized Tb-MWPAni was observed by scanning electron 
microscopy (SEM) and EDAX. The inset of Figure 2 shows the elemental compositions of the Tb-MWPAni 

were found to be C-83%, N-10.97%, Cl-0.29, Tb-0.12% which confirms the formation of Tb-MWPAni 

nanocomposite. The morphology of the Tb-MWPAni nanocomposite was clearly shown that the polymer chain 

is well interconnected with MWCNT. 
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5. Conclusion  
 The synthesized Tb-MWPAni nanocomposite was synthesized by chemical oxidative polymerization at 

room temperature. FT-IR studies clearly explain the quinoid and benzenoid structure present the polymer chain. 

The SEM study reveals that the MWCNT interconnected with the PAni. The elementary dispersion analysis 

shows that terbium, chloride, nitrogen and carbon were present in the Tb-MWPAni nanocomposite.  
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2.16 Non-enzymatic Biosensor for Dopamine using Graphene oxide-poly (3,4-
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Abstract 
 Several important diseases of the nervous system are associated with dysfunctions of the dopamine 

system, and some of the key medications used to treat them work by altering the effects of dopamine [1]. Since, 

the determination of neurotransmitter in human system becomes a need now-a-days, development of sensor 

using conducting polymers assumes significance. Electropolymerisation of (3,4-ethylenedioxythiophene) in 

presence of Graphene oxide was carried out  by potential cycling method. Graphene oxide was reduced in 

PEDOT/GO by amperometric method. Further, Cu nanoparticles were deposited on PEDOT/rGO 
nanocomposite by electrodeposition in a solution containing 10 mM CuSO4 and 100 mM Na2SO4 at a potential 

of -1.0 V (vs. Ag/AgCl) for 200 s. The modified GCEs are denoted as PEDOT/rGO/GCE and 

CuNP/PEDOT/rGO/GCE, respectively. Cyclic voltammetric studies of dopamine with modified electrode were 

carried out at different pHs. Response peak current for the biosensor was investigated at pHs 4-9 for 10µM of 

dopamine. Maximum current response was observed at pH 6.0 which was used for further investigation. The 

cyclic voltammograms was recorded for 10µM dopmine on plain glassy carbon, polymer and copper 

incorporated electrodes at pH 6.0 and scan rate 50mVs
-1

. Presence of redox peaks indicates that dopamine is 

electroactive. The quasi-reversible two-electrons and two proton transfer redox processes showed maximum 

peak current. The copper modified electrode has been successfully utilized for dopamine sensor by running 

Differential Pulse Voltammogrms for different  concentrations of dopamine (Fig. 1). This biosensor has 

exhibited wider linear range 5×10
-8 

to 1.40×10
-5 

M. Lower detection limit of 30nM was obtained. Current 

Figure 1.  FTIR spectrum of synthesized Tb-

MWPAni. 

Figure 2.  SEM image of Tb-MWPAni. 

Inset: EDAX analysis of Tb-MWPAni. 



42 Frontier Areas in Chemical Technologies 
 

maxima (Imax) is 50.37µA and Michealis-Menten (Km) constant is 76.76 µM. This non-enzymatic biosensor can 

detect both low and high concentrations of dopamine. The major important interferences such as ascorbic acid, 

D-glucose and L-glutamic acid were investigated and the result revealed that the present modified electrode has 

high selectivity towards the detection of dopamine. The proposed biosensor has been successfully applied for 

the accurate determination of dopamine in the human urine. The selectivity and linear range are better compare 

to the reports available [2]. The advantages of the present biosensor are simple design, low cost, lower limit of 
detection, no usage of enzymes and suitable for real sample analysis. We believe that this system is a significant 

contribution toward the fabrication of dopamine sensor for real world application. 

Keywords: Electrochemical,  Amperometric, Copper, Sensor, Dopamine. 

 
 
 
 
 
 
 
 
 
 

Figure 1. DPV response for the dopamine of prepared electrode 
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the kinetic and isotherm 

R.Pandimurugan, S.Thambidurai* 
Department of Industrial chemistry, School of Chemical Sciences, Alagappa University, Karaikudi-630003, Tamilnadu, 

India. pmpandimurugan1@gmail.com 

Abstract 
 Dye waste water from textile industries are reported to be a major river pollutant. A new hybrid composite 

consisting of aniline and SW–ZnO composite [1] was prepared by polymerization using an APS as initiator. The 

SW–ZnO composite have been effectively assembled onto the surface of the synthesized polyaniline via 

electrostatic attraction. The synthesized material were characterized by using UV–vis, FTIR, XRD, HR-SEM and 

BET analysis. The results showed that SW–ZnO composite was successfully doped on the surface of polyaniline. 

The SW–ZnO doped PANI were further applied to remove MB, the effect of pH, initial dye concentration and 

adsorbent amount of dye adsorbed were investigated using a batch experiment. The pseudo first order and pseudo 

second order kinetic models were used to describe the kinetic data. It was observed that the pseudo-second-order 

kinetic model described the adsorption process better than first pseudo-first-order [2,3]. The Langmuir and 
Freundlich adsorption model were used for the numerical depiction of equilibrium data, and the best fit was obtained 

using the Freundlich isotherm model [4]. These results indicate that the SW–ZnO doped PANI could be employed 

as an efficient adsorbent much more than the parent material adsorption of MB dye. 

Keyword: Seaweed, Zinc oxide, Polyaniline, composite, high surface area, Isotherm 

 

 
Scheme 1. Preparation of SW-ZnO doped polyaniline. 
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Figure 1. (a) Pseuso-first-order and (b) Pseuso-second-order kinetics for adsorption of methylene blue onto 

prepared SW-ZnO doped polyaniline. 
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2.18 Green Synthesis of Gold Nanoparticles from Lawsonia inermis seeds extract 
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Abstract 
Natural plant mediated synthesized metal nanoparticles (MNPs) were non-toxic, environmental eco-

friendly simple process to build up in the Nanosciences and Nanotechnology. The objective of this study is 

Lawsonia inermis seed extracts with increasing order of polarity solvent. The final aqueous extract was 

concentrated to obtain the orange red (5.211gm) paste. This paste was analysed (present/absent) to primary 

phytochemical constituents such as steroids, terpenoids, alkaloids, saponins, tannins, phenols, flavonoids, 

isoflavonoids, amino acids, carbohydrates and glycosides. This selective phyto-compound is effective in the 
reducing and capping agents for the green synthesis 

of gold nanoparticles from chloro-auric acid. The 

pale yellow chloro-auric acid was changed to dark 

violet colour at 10min after addition of plant extract 

to visually identify the synthesis of Au NPs. The 

extract and chloro-auric acid UV-vis spectra of the 

shorted wavelength region at 274nm and 310nm 

was shifted in the longer wavelength region at 

546nm. The change of surface resonance band at 

546nm was confirmed the synthesis of Au NPs. The 

obtained NPs and extract phytochemical functional 
groups were characterized by FTIR spectroscopy. 

The X-ray diffraction results to confirm the 

formation of Au NPs in crystalline structure. The 

synthesized Au NPs have been used as a catalyst for 

the reduction of p-Nitrophenol to p-Aminophenol 

by NaBH4. 
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2.19 Nanostructured based on organic – inorganic hybrid composites for high-performance 
Supercapacitor 
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The rational preparation of hierarchical MnO2/polypyrrole (PPy)/reduced graphene oxide (rGO) 
nanosheets in a sandwich structure is presented. By co-assembly of MnO2/GO and PPy/GO into layer-by-layer 

architecture and reduction of GO, ternary (MnO2, PPy)/rGO composites were first fabricated. The materials 

were fully characterized in terms of structure, morphology and electrochemical properties. The unique 

architecture offers the composites good capacitance by taking advantage of the strong synergistic effect of each 

component. The good electrochemical performance and long-term cycling stability make this approach 

attractive in developing multifunctional hierarchical composites for high-performance supercapacitors. 

 

 
a) FTIR of GO, rGO and metal oxides b) Raman spectrum of GO, rGO and metal oxides 
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Abstract 
Semiconductor photocatalysts have been found to kill cancer cells, bacteria and viruses under mild UV 

illumination, which offers numerous potential applications. This work presents a study about the evolution of Co 

and Mn codoped WO3 nanoparticles prepared by simple sonication method using sodium tungstate as precursor 

and its antimicrobial activities. WO3, single metal doped WO3 and codoped WO3 (Co, Mn-WO3) nanoparticles 

were successfully characterized by the following techniques. UV–visible-diffuse reflectance spectroscopy (UV–

vis-DRS), fourier transform infrared spectroscopy (FT-IR), X-ray diffraction  (XRD), scanning  electron  

microscopy (SEM), energy dispersive X-ray spectroscopy  (EDS) and high resolution transmission electron 

microscopy (HRTEM) techniques. Co, Mn-WO3, Co-WO3, Mn-WO3 and pure WO3 nanoparticles with an 
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average crystallite size of 9-14 nm and narrow size distribution are formed after annealing at 400 ͦ C. Co, Mn 

codoped WO3 nanoparticles shows plate with needle like morphology. The antimicrobial activity of all the 

samples was investigated against Klebsilla pneumonia, Staphylococcus aureus, Candida albicans and 

Aspergillus niger. Based on this study, Co, Mn-WO3 nanoparticles has good antimicrobial activity and can be 

used as an antibacterial agent for different purposes. 

Keywords: Co, Mn-WO3, sonication method, average crystallite size, antimicrobial effect. 

 
 
 
 
 
 
 
 
 
 

HRTEM image of Co, Mn-WO3 nanoparticles 
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Abstract:  
 Highly uniform pyridoxine incorporated Cu2O nanocube can prepare by precipitation method at room 

temperature. These nanocubes are prepared in the presence of ascorbic acid as a reducing agent with a well-

defined shape. Ascorbic acid plays a vital role in controlling the shape of the Cu2O nanocubes. Reducing agents 

are important in determining the samples final morphology structure and composition. It reduces Cu
2+

 ions to 

Cu2O quickly in the presence of OH
-
 ion. The size of Cu2O nanocubes can be modulated by changing the pH of 

the reaction solution or concentration of the reducing agents. FT-IR spectroscopy, XRD, SEM, UV/vis/NIR 

spectrometry was employed to characterize the nanostructured Cu2O samples. The prepared Cu2O nanocubes are 

found to have good antibacterial and antifungal activity against both gram positive and gram negative bacteria.  

 
Scheme 1. Schematic representation for the preparation of pyridoxine/Cu2O nanocubes 

Keywords: Pyridoxine (vitamin B6), Cu2O nanocubes, Ascorbic acid. 
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2,5-Dimethoxypolyaniline (DPMA)/Tin oxide nano composites, synthesized by incorporation of separately 

prepared Tin oxide nano particles in acid medium of 2,5–Dimethoxyaniline (DMA) using potassium 

peroxodisulfate as an oxidant. The crystal structure of the Tin oxide nano particles and 2,5-dimethoxy 

polyaniline/ SnO2 nano composites at the annealed temperature of 500
o
C and 800

o
C were characterized by X-

ray powder diffraction (XRD). Hexagon structure of Tin oxide nano particles, DPMA and DPMA-wt% Tin 

oxide nano composite was observed by Scanning Electron Microscope (Fg.1) and TEM (Fig.2). UV-Visible 
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spectroscopy and Impedance spectroscopy characteristics performed the Optical and Electrical conductivity of 

DPMA and DPMA –wt%SnO2 and SnO2 nano composites. Optical and electrical characteristics indicate that the 

electrical properties of DPMA/SnO2 composites are dominated by doping SnO2 nano composite. 
 

 

 
Keywords: SnO2 Nanoparticles, DPMA-wt% SnO2 nano composites, UV, XRD, Impedance spectroscopy, SEM and TEM 
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 Abstract 
In this present work corrosion inhibition of mild steel in Sulphuric acid (1M) by Achyranthus Aspera  

termed as “Rough cheff” Silver nanoparticles was studied by weight loss method. It has been found that the 

root extract acts as an effective corrosion inhibition action for mild steel in sulphuric acid medium. The 

inhibition process was attributed to the formation of an adsorbed film of inhibitor on the metal surface which 

protects the metal against corrosion. The inhibition efficiency (%IE) and surface coverage (Ө) of  RCAgNP’s 
increased with increase in inhibitor concentration but decreased with increasing temperature. The adsorption of 

RCAgNP’s on mild steel surface was to be obeying Langmuir’s adsorption isotherm and also obeys Pseudo first 

order kinetics. The free energy value (Gads) indicated that the adsorption of inhibitor molecules was typical of 

physisorption. The silver nanoparticles were synthesized using Achyranthus Aspera root extract from 1mM 

AgNO3 solution. The size and the morphology of the nanoparticles have been examined by  UV, XRD and High 

resolution transmission electron microscopy (HRTEM). The results obtained indicate that the RCAgNP’s could 

serve as an excellent green corrosion inhibitor for mild steel in 1M sulphuric acid medium.  

Keywords: Achyranthus Aspera, Ag-nanoparticles, Carbon steel, UV, XRD and TEM 
              
 
 
 
 
 
 
 
 
 
 
 
Fig: 1 UV – Visible Spectrum of RCAgNp’s Fig:2 XRD Analysis of RCAgNp’s 
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Abstract 
Nanobiotechnology is one of the most interesting areas of research in modern material science. Silver 

nanoparticles (AgNPs) are emerging as nanoproducts that have interest in the field of nanomedicine because of 

their unique properties and therapeutic potential in the treatment of innumerable diseases. AgNPs can be 

synthesized by reduction in solution concentration, chemical and photochemical reaction in reverse micelles, 

thermal decomposition of silver complex microwave assisted process, polyol and sonochemical methods. It has 

been observed that plant biosynthesis of silver nanoparticles using a Curcuma species has not been carried out 

earlier and in the present study we have carried out green synthesis of AgNPs by one-pot Microwave synthesis 

using  CLL aqueous extract and also evaluated their in vitro antioxidant, anti-inflammatory as well as catalytic  

activities. 

Silver nanoparticles are utilized in drugs because of their pharmacological and catalytic applications 

and also due to their eco-friendly properties. In the present study stable silver nanoparticles have been 

synthesized by using aqueous extract of Curcuma longa leaves (CLL), used both as a reducing as well as a 

stabilizing agent. The silver nanoparticles synthesized by Microwave oven for 90 sec were found to be stable in 

aqueous solution at room temperature over a period of six months. The quantitatively stable silver nanoparticles 

(AgNPs) formed by treating aqueous solution of AgNO3 with the aqueous extract of the plant by reduction of 

Ag
+
 ions when monitored by UV – Visible spectroscopic study revealed the Surface Plasmon Resonance (SPR) 

at 426 nm. FTIR spectrum of the silver nanoparticles showed characteristic bands for corresponds to C–N 

stretching vibrations of aromatic amine at 1397 cm
-1

. The band at 1633 cm
-1

 corresponds to C= O stretching of 

amide band, 2925 cm
-1

 corresponds aldehydic C–H stretching and 3416 cm
-1

 corresponds to –NH stretching in 

amide and the weak band at 1049 cm-1 is characteristic of C– OH stretching of secondary alcohols.  

The shape and size of the nanoparticles identified by Transmission Electron Micrography (TEM) were 

found to be spherical and in the range of 15 ± 2 nm. The study involves a green chemistry approach involving 

the use of a plant extract material for the generation of stable spherical silver nanoparticles. The evaluation of 
the antioxidant and anti-inflammatory activities by in vitro methods showed that the both the activities increased 

in a dose dependent manner and CLL-AgNPs showed better antioxidant and anti-inflammatory activities when 

compared to the standards at all the five test doses of  (2, 4, 6, 8 and 10 µg/ ml) study.  Hence it could be 

concluded that  CLL-AgNPs produced using aqueous extract of CLL possess good antioxidant and anti-

inflammatory activities.The reaction mechanism can be reasoned by the inherent hydrogen adsorption, 

desorption characterics of   silver nanoparticle. The AgNPs shuttle the hydrogen transport between NaBH4 and 

4-nitrophenol. The shuttling behaviors can be reasoned that the AgNPs adsorbs hydrogen from the NaBH4 and 

efficiently release during the reduction reaction and hence AgNPs acts as a hydrogen carrier in this reduction 

reaction. The reduction of nitro group of 4-NP into 4-AP was qualitatively monitored in UV–Vis 

spectrophotometer.  AgNPs showed considerably enhanced catalytic activity. 

Keywords: Ultrasonication, Silver nanoparticles, Curcuma longa, catalytic activity. 
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Abstract 
The unstable nature of the edible oil due to auto oxidation give rise to serious health problems. Direct 

blending or biotransformation of anti-oxidant to the edible oil reduce the risk of auto oxidation. In the present 

work, we synthesized ethyl ferulate by the esterification offerulic acid and ethanol bycelite immobilized lipase 

from Bacillus subtilis. The bacterial strain was cultivated in minimal medium and the crude lipase was 

concentrated by ammonium sulphate precipitation at 80% saturation followed by dialysis. 7 mg of protein 

sample (Specific activity - 3826.4 U/mg) was immobilized on 1 gm ofcelite by adsorption and crosslinked by 

1% glutaraldehyde at 370 C for 2 hours. 85% of immobilization efficiency was achieved. The stability of the 

immobilized enzyme over wide range of temperature was studied and found that the immobilized enzyme was 

stable between 37
0
 C and 80

0 
C.The ethyl ferulate was synthesized by esterification of ferulic acid and ethanol at 

1:3 molar ratio. The reaction was initiated by adding 25 mg of lyophilized immobilized enzyme and continued 
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for 12 h at 37
0
C , 150 rpm.The formation of ethyl ferulate was monitored in fluoresence spectrophotometer and 

Reverse phase HPLC.The product conversion achieved was 94%. 

Key words: Bacillus subtilis, Lipase, Celite, Immobilization, Esterification, Ethyl ferulate,   
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In this present work, a novel nano crystalline Cobalt doped Dy2O3 nanopowder was synthesized by co-
precipitation method. Dy(NO3)3.5H2O and (CH3COO)2 Co.4H2O is dissolved in 25 ml in de-ioinized water. The 

precipitation agent 1N of NaOH solution was added drop-wise to maintain constant pH 12, the obtained solution 

was allowed to magnetic stirring for 30 minutes, precipitate was obtained. The obtained precipitate was filtered 

and washed several times by de-ionized water and then ethanol to remove the residual of ammonia and nitrate 

ions present in it. After washing, the product was dried in hot-air oven 80ºC for 7h. Finally, calcined at 550ºC 

for 2h to get Co doped Dy2O3 nanoparticles. From the XRD pattern, the sharp and high intensive peak observed 

at an angle 2Ɵ=29.04º and corresponding to reflection plane is (222), which confirms the Co doped Dy2O3 

nanoparticles are in cubic nature and crystalline size is 73.4nm [1-2]. As concentration of doping level increases 

from 0.01g to 0.03g, the intensities of the planes (222), (400), (440), (622) are increases with area but the dopent  

at 0.05g of Co- Dy2O3 is almost reflects similar to Dy2O3 due to ionic diameters of Co and Dy ions [3].The PL 

spectra of Dy2O3  and doped Dy2O3  nanoparticles emission peak is observed at 481nm. Surface morphology and 
vibrational properties of the samples were studied and analyzed by SEM and micro Raman spectroscopy. 

Keywords: Cobalt doped Dy2O3 nanoparticles, Sol-gel method. 
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Abstract 
In this work, we report a new composite, poly (styrene-co-methylmethacrylate) based lithium polymer 

electrolyte containing micro sized, nano porous Al2O3 (Alumina) filler synthesized through wet chemical 

method. The properties of the material leading to a new solvent free electrolyte having unique features in terms 

of ionic conductivity, lithium ion transference number and thermal behaviour. The polymer films are 

characterized by XRD, FTIR, RAMAN, IMPEDENCE Spectroscopic studies. Hybrid polymer electrolytes 

based on Poly(Sty-co-MMA) appear very promising for lithium battery application. Polymer electrolytes are 

attracting and increasing attention due to promising applications such as solid-state rechargeable Lithium ion 

batteries, Super capacitors electro-chromic windows and sensors. The main advantage of polymer electrolyte is 

favourable mechanical properties, ease of fabrication of thin film of desirable sizes and on ability to form 
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effective electrode electrolyte contacts. The crystalline complexes formed from alkali metal salts with Poly 

(styrene-co-methylmethacrylate) are capable of demonstrating significant ionic conductivity and highlighted the 

possible applications as battery electrolytes. 

NaHCO3 and Al2(SO4) were added with 50 ml of water separately. The solution of Al2O3 is injected to 

the NaHCO3 solution, after the fizzing stops the obtained white precipitate is filtered by Buchner filter system. 

The white precipitate is dried in oven at 70
o
C for 6 h. Then again it is calcinated at 800

o
C for 3 h. Finally, 

Alumina NPs were obtained. Several wt% of polymer and salt complexes are weighed and added with nano 

fillers with aspect ratio combination. And finally the preparation of electrolyte film is prepared by solution 

casting techniques.The crystal structure of the prepared electrolyte has been analyzed using the X-ray 

diffractometer.  Figure 1 shows the XRD diffraction pattern of the prepared electrolyte samples. A peak at 2Ө 
degrees shows the semi crystalline nature of the prepared electrolyte sample. If its complexed with a metallic 

salt the crystalline peaks of polymer and the salts are suppressed. This suppressed peaks with amorphous nature 

helps for ionic conduction within the electrolyte matrix. There are no particular peaks for lithium perchlorate has 

been obtained.The presence of peak shows the alumina nano particles. This confirms the complex nature of 

polymer and the lithium perchlorate salt. The chemical structure of the polymer electrolytes are ascertained via 

Raman Analysis and it is given in Fig.1.B for the samples JB1-JB10.  The shift at 2950 cm
-1

 is corresponding to 

CH2 stretching of PS-MMA.  The shifting has appeared in all complexes.  The shifting around 950 cm
-1

 is 

representing the ClO4
- anion of LiClO4  salt.   

 
Figure 1.(A) XRD pattern,(B) Raman spectra of synthesized samples. 

Reference 
[1]. J.O. Lundgren, R. Liminga, R. Tellgren, Acta Crystallogr. Sec. B 38(1982) 15. 
[2]. R. A.Nyquist, SE.Settineri, Appl. Spectro. 45 (1991) 1991. 

[3]. S.Rajendran, O.Mahendran, T.Mahalingam, Euro.Polym. J. 38 (2002) 49. 

[4]. M. Raja, M.Sc. project report during 2012-13 in the Dept. Physics, Alagappa University. 

2.28 Analytical Studies On Polystyrene methylmethacrylate Poly(Sty-MMA)-Poly(vinyl 
Chloride) Polymer Electrolytes with lithium Salts 
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The transport properties of gel type ionic conducting membrane consisting of Poly styrene 

methylmethacrylate P(S-MMA), Poly(vinyl chloride) and LiTFO2  are studied [1,2]. The polymer films are 

characterized by FTIR and SEM studies. Blending of polymer is useful method to develop new materials it 

improved mechanical stability. The problem in choosing polymer blends is the miscibility of the components. 

By careful selection of the support polymer, there may be the added advantage of lowering the degree of 

crystallinity. Combination of proton donating and proton accepting polymer can form intermolecular complexes 

in aqueous or organic media. P(S-MMA) and PVC form one such couple[ 3,4]. These studies have shown clear 

evidence of the miscibility of P(S-MMA) and PVC. The FTIR plots of pure P(S-MMA), PVC, LiTFO2 and 

polymer electrolyte complexes are shown in fig (a). The specimens for the SEM images of the cross section of 
the films were prepared by fracturing the films in gel polymer. The electron scanning micrographs (SEM) of the 

cross section of the polymer films were taken by using the Philips SEM 535M. fig. (b) and (c) shows the SEM 

images of the cross section of the polymer matrices with various compositions. The good miscibility between 

PVC and P(S-MMA) was confirmed by a single glass transition behavior of the PVC/P(S-MMA) mixture as 

shown in fig.a). The micro pore structure was also absorbed in the P(S-MMA)/PVC/LiTFO2 film as shown in fig 

(b)and (c). 
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Abstract 
Rheology is the study of how complex materials flow and deform under stress. Complex fluids, such as 

emulsions, suspensions, polymer, and micellar solutions, play a ubiquitous role in everyday life, their 

microstructures both store and dissipate the deformation energy in a frequency-dependent manner, reflecting 

viscoelasticity.  

The rheological properties of a soft material determines its flow and processing behaviour, and provide 
a window into its microstructural makeup. Traditional rheometers typically measure the frequency-dependent 

linear viscoelastic (LVE) relationship between strain and stress on milliliter-scale material samples. 

However, mechanical rheometry has fundamental limits, primarily arising from the effects of 

mechanical inertia, which prevent complete characterization across all complex fluid types. 

 The term microrheology describes a range of techniques that extract the rheological properties on a 

micro-scale and remove the inertia limitations. This in turn would enable an experimentalist  to perform high 

frequency measurements that capture short timescale dynamics of low viscosity formulations.  

Using a drive force of such low applied stress and sensitivity, the onset of molecular aggregation or 

denaturation processes can be followed, within the linear regime of the most highly strain-sensitive systems. 

This gives the ability to probe different material length scales, from bulk properties down to mapping localized 

spatial dynamics at a microstructural level. The sample volume needed for such studies would be on a 

micro(litre)-scale  indeed a requirement of the time  for high value, scarce materials such as biotherapeutic 

proteins or novel engineered polymers.. 

This paper looks at the various modes used to study  microrheology in general and focuses on the 

ability and limitations of Dynamic Light Scattering as a preparatory  tool for studying micro-rheology. 

2.30 Enhanced antibacterial activity and low bandgap energy of ZnO/BC nanocomposite 
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Introduction: 
Bentonite clay (BC) is a natural rock material that combines one or more minerals with metal oxides 

and organic matter. The 2:1 layer of BC consists of an octahedral sheet sandwiched between two tetrahedral 
sheets. BC materials possess many unique properties and applications such as an ability to swell, cation 

exchange capacity, large surface area, which leads them exceptional antibacterial for extensive applications [1]. 

Zinc oxide (ZnO) is an II-VI group semiconductor material and wide-bandgap (3.3 eV) energy. ZnO has 
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aroused concern due to its better antibacterial activities on a broad spectrum of bacteria. BC has been reported to 

be effective and deactivating and inhibiting growth of some bacteria. Therefore, combining BC with ZnO 

nanoparticles (NPs) would enhance the antibacterial activity [2-3]. We describe the synthesis of zinc 

oxide/bentonite clay nanocomposite (ZnO/BC NC) is very common due to their stable and robust and wide 

range of applications particularly enhanced biological properties. 

Experiment:  
In this study, composite of ZnO NPs supported on BC were synthesized by thermal decomposition 

method up to 600 °C (200, 400 and 600 °C) for use as an antibacterial material.  

Results and discussion:  
The schematic illustration of synthesized ZnO/BC nanocomposite as shown in Figure1. The structure 

and phase composition of ZnO/BC nanocomposite was characterized by X-ray diffraction (XRD), Scanning 

electron microscope (SEM) with Energy dispersive X-ray spectroscopy (EDX), UV-Visible diffuse reflectance 

spectroscopy (UV-Vis DRS) and Fourier transform infra-red spectroscopy (FT-IR) techniques, and the results 

showed that the products exhibited high crystal, large porous surface area and lower band gap energy. The UV-

DRS shows the band gap energy of ZnO/BC nanocomposite (2.5 eV) is less than ZnO NPs (3.2 eV) at 600 °C, 

might be due to the increase temperature with increase the crystal size of nanocomposite [2-3].  

Conclusion:  
The newly synthesized ZnO/BC nanocomposite has been tested against both gram-negative 

Escherichia coli and gram-positive Staphylococcus aureus by well diffusion method. The results show that, 

compare to pure ZnO nanoparticles, clay and ZnO/BC NC exhibit higher antibacterial behaviour. In overall, 

many advantages in this synthesis, it is easy to preparation, environmental friendly, cost efficiency, simple facile 

process and room temperature, ZnO/BC nanocomposite enlarged in this work may find probable applications as 

a useful inorganic antibacterial agent in the areas of healthcare. 

 
Figure 1: Schematic illustration of synthesized zinc oxide/bentonite nanocomposite 
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Introduction 
Metal oxide nanoparticles have been of great interest due to their unexpected catalytic, optical, 

magnetic and electrical properties. Among the various metal oxides, copper oxide nanoparticles (CuO NPs) 

have gained significant interest and attention due to their physical and chemical properties and it is very 

important in various biomedical fields [1]. Ionic liquids are non-conventional molten salt typically consisting of 

an organic cation and inorganic anion. Recently ionic liquids are used in the template for nanomaterials 

synthesis with improved properties like good morphology and less size [2]. Pongamia pinnata belongs to the 
Fabaceae family and is also called Pungai in Tamil. All parts of Pongamia pinnata are used in the indigenous 

system of medicine. Pongamia pinnata active compounds are phenolic compounds, flavonoids, saponins, 

terpenoids, tannins and alkaloids [3].  
Method:  

CuO NPs were prepared by biosynthesis method at room temperature. Copper sulphate was mixed with 

25 ml of leaves extract and 1 ml of ionic liquid (1-ethyl-3-methylimidazolium tetrafluoroborate- [EMIM]
+
 BF4

-
) 

using a magnetic stirrer for 3 hours at room temperature. The prepared CuO NPs were calcinated at 400 °C and 
characterized by XRD, SEM with EDX, UV- DRS and FT-IR techniques.  

Results:  
The schematic representation of the synthesis of CuO NPs with ionic liquid as shown in Figure 1. The 
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crystalline nature of the CuO NPs with the average size of 27.52 nm was confirmed by XRD analysis. The band 

gap energy of CuO NPs was found to be 1.77 eV [4]. SEM micrographs of the synthesized CuO NPs showed the 

aggregated and spherical in shape. The maximum zone of inhibition was observed in the synthesized CuO NPs 

(25 µg/mL) against Staphylococcus aureus (17 mm) and Escherichia coli (16 mm).  

Conclusion:  
Green synthesized CuO NPs provides a promising approach can satisfy the requirement of large scale 

industrial production bearing the advantage of low cost and eco-friendly.  

 
 
 
 
 
 
 

Figure 1: Schematic representation of the ionic liquid assisted 

synthesis of CuO NPs 
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Introduction  
Magnetic iron oxide nanoparticles have attracted much more attention because of their wide 

applications to supports of catalysts, drug delivery and biosensors. Especially, the magnetic nanoparticles make 

possible the complete recovery of the catalyst using external magnetic field, which is an important advantage of 

the use of a magnetically separable catalyst. In this present investigation,  palladium (Pd) doped  iron oxide 

(Fe3O4) magnetic nanoparticles (MNPs) exhibit many interesting properties that can be used as a catalyst in 

carbon - carbon reactions, hydrogenation, oxidation and coupling reaction [1]. 

Experiment 
Fe3O4 MNPs were prepared from iron chloride and iron sulphate by using sodium hydroxide and urea 

at 85 to 90 
o
C. Pd - Fe3O4 MNPs were prepared by using Fe3O4 and palladium chloride (PdCl2) in the presence 

of sodium borohydride by co-precipitation method, and this method is an environmental friendly. Then the 

palladium was  reduced from Pd
2+

 to Pd
o
 in ice bath at -5 

o
C. The Phase composition and microstructure analysis 

indicate that the urea have been successfully grafted onto the surface of Fe3O4 MNPs [2]. 
Results and discussion 

The synthesized Fe3O4 MNPs were characterized and confirmed by X-ray diffraction (XRD), Scanning 

electron microscope (SEM) with Energy dispersive X-ray spectroscopy (EDX), and Fourier transform infra-red 

spectroscopy (FT-IR).  FT-IR spectrum of Fe3O4 MNPs  samples absorption bands, shows at 3397 and 1621 cm
-

1
 corresponding to O-H stretching and bending bands respectively. The corresponding adsorption frequencies at 

low wavenumber 562 cm
-1

 come from the vibration of Fe-O bond of Fe3O4 [3]. Pd dopped Fe3O4 MNPs were 

characterized using FT-IR spectroscopy and X-ray photoelectron spectroscopy(XPS). Synthesis of Pd dopped 

magnetic Fe3O4 nanoparticles graphical representation as given below (scheme 1). 
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Scheme 1:  Synthesis of Pd doped magnetic Fe3O4 nanoparticles 
Conclusion:  

In summary, we have presented a simple and effective technique to prepared Pd-Fe3O4 MNPs, which 

make Pd-Fe3O4 MNPs as a good catalyst for organic reactions. The catalyst could be reused by recycling, which 

avoids the necessity for a traditional filtration process. 
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Abstract 
 The electrochemical reduction of oxygen was studied on silver nanoparticle modified glassy carbon 
electrode (AgNPs/GCE) with 2-Hydroxy-1,4-naphthoquinone (2-HNQ) in the pH range 1.0 – 13.0. The 

electrocatalytic ability of the modified electrode for the reduction of oxygen was examined by cyclic 

voltammetric and chronocoulometric techniques. Cyclic voltammograms recorded for 2-HNQ exhibited a single 

redox couple in the deaerated condition. On increasing the scan rate, the peak separation also increases which 

shows the quasi-reversibility of the electron transfer process at AgNPs/GCE. The cathodic peak current (Ipc) 

increased linearly with square root of scan rate (υ1/2
), indicating diffusion controlled mass transfer for 2-HNQ at 

AgNPs/GCE. The half peak potential EP/2 vs pH shows three distinct linear portions with different slopes of 

89mV up to pH 4 (two electron three proton), 60mV at intermediate pH (two electron two proton) and 31mV for 

pH above10 (two electron one proton) for 2-HNQ.  

Under aerated conditions, there is a large enhancement in the cathodic peak current with the 

disappearance of anodic peak (Figure 1A) which clearly indicates the irreversible electrocatalytic oxygen 
reduction. As the pH increases, the cathodic peak current for AgNPs/GCE with 2-HNQ increases upto pH 7. 

The cathodic peak current Ipc is linearly proportional to square root of scan rate υ1/2
 which clearly confirms the 

diffusion controlled process for oxygen reduction. The 1,4-naphthoquinone-adsorbed silver nanoparticle 

modified glassy carbon electrode possesses excellent electrocatalytic abilities for oxygen reduction with 

overpotential 402.5 mV greater than that at a bare glassy carbon electrode. 

  

Figure 1: A. Cyclic 

voltammogram and 

B. 

chronocoulomogram 

of 2-HNQ at 

AgNPs/GCE in the 
presence (o) and 

absence (d) of 

oxygen at pH 7. 

 

 

The chronocoulometric behaviour of AgNPs/GCE with 2-HNQ was studied in the absence and 

presence of O2  by applying the double potential step technique at an initial and final potential of -100 and -800 

mV versus silver electrode in pH 7. Under aeration, a large enhancement in the charge and nearly flat line when 

the potential was reversed (Figure 1B), prove the irreversible electrocatalytic reduction of oxygen. The number 

of electrons (nNQ) involved in the reduction of 2-HNQ was calculated from the slope of Q versus t1/2 under 

deaerated condition, which is closer to 2.0. Under aeration, the number of electrons involved in the reduction of 
oxygen was found to be 2.0.  

Keywords: Catalytic reduction, Voltammograms, Silver nanoparticle modified glassy carbon electrode, 1,4-

Naphthoquinone, Oxygen reduction. 
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Military, civil and commercial electronic devices have encountered a serious interference from 

electromagnetic radiation emitted from cell phone towers which affects their efficiency, life time and 

functionalities. To address this problem, flexible, cost-efficient and lightweight shielding materials have been 
employed in fabricating the electronic devices which attenuates the undesirable electromagnetic radiation 

interference.
1
 The loading of low amount (3wt%) of Au-MWCNT in PVDF leads to tremendous enhancement 

of electrical conductivities of MWCNT/PVDF composites resulting from the formation of strong conductive 

networks. The scanning electron microscopic analysis showed that the Au loaded MWCNT uniformly dispersed 

in PVDF. The EMI shielding effectiveness of Au NPs/MWCNT/PVDF composites is depicted in Fig.1. The 

Effective EMI Shielding Effectiveness of pristine PVDF is 1.5 dB at 12 GHz.  On incorporation of COOH-

MWCNT to PVDF, the EMI shielding value is increased to 16.4 dB at 12 GHz.  The addition (3wt %) of 

MWCNT in PVDF will leads to tremendous enhancement of electrical conductivities of MWCNT/PVDF 

composites which is credibly attributed to strong conductive networks formed in composites  This conductive 

network path crosses the percolation threshold,
2
 which is reliable for enhancing shielding value of 21.6 dB. The 

conductive networks formed in the polymer composites is mainly accounts for interacting EM waves which in 
turn responsible for ionic conduction and dipolar polarization relaxation. On incorporation of Au nanoparticles 

on MWCNT in PVDF matrix, there found an enhancement of shielding values.  The Au NPs integrated with 

MWCNT in PVDF matrix is mainly reliable for the free charge carriers in the composites which in turn the 

credit worth cause for enhancing the shielding values.  Another credit worth cause for enhancing EMI shielding 

value is the impedance match between the materials and air, which in turn reflects the EM radiations from the 

surface.
3
 Return loss is the transmission of electromagnetic radiation through the materials.  This accounts the 

satisfactory enhancement of effective EMI shielding values in the composites.  Our composites reach EMI 

shielding value of 26.71 dB at 12 GHz which meets the commercial value of 20 dB evidently propose that it is 

feasible for protecting electronic devices from harmful electromagnetic radiations. 
 

 
Figure 1a-e shows the Return loss, Reflection, Absorption and Total EMI SE at 12 

GHz respectively for (A) Pristine PVDF, (B) 1wt% MWCNT-PVDF, (C) 3wt% 
MWCNT-PVDF, (D) 1wt% Au Np-MWCNT-PVDF, (E) 3wt% Au Np-MWCNT-

PVDF. 
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Abstract: 
Synthesis of cobalt oxide nanoparticles (Co3O4 NPs) using hydrothermal route and were characterized 

by UV-VIS-DRS, FT-IR, XRD and SEM with EDX analysis. The prominent peaks in XRD result indicate that 

the average crystalline size of the Co3O4 NPs is about 25 nm (JCPDS card no:781970). UV-Vis- DRS peaks 

showed at 364 and 641 nm. The average size of Co3O4 NPs was determined by SEM analysis and it was found 

to be around 20 nm. Further, we have investigated the antimicrobial activity. Antibacterial activity against two 
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Gram positive (Staphyloccus aureus and Bacillus subtilis) and two Gram negative (Pseudomonas aeruginosa 
and Escherichia coli) bacterial strains. Antifungal activity against Candida albicans, Aspergillus niger and 
Trichoderma viride were evaluated. It had been analyzed that the antimicrobial activity showed higher zone of 

inhibition at low concentration of Co3O4 NPs.  The in vitro cytotoxicity studies of nanoparticles were tested in 

human breast cancer cell line (MCF-7).  

Key Words: 
 Cobalt oxide nanoparticle, Biomedical applications, Antimicrobial activity, Cytotoxicity activity, 

Cancer cell line. 
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Abstract: 
 Iron oxide nanoparticles with appropriate surface chemistry can be used for numerous in vivo 

applications, such as MRI contrast enhancement, tissue repair, immuneassay, detoxification of biological fluids, 

hyperthermia, drug delivery, and cell separation. All of these biomedical applications require nanoparticles 

because of high magnetization values, a size smaller than 100 nm, and a narrow particle size distribution. In this 

attempt, Iron oxide nanoparticles (Fe3O4 NPs) were synthesized by hydrothermal method, confirmed by UV-

Visible spectroscopy and the 

average crystalline size was 

determined by X-ray 

diffraction (XRD). 

Morphology of the 

synthesized Fe3O4 NPs was 

identified using Scanning 

Electron Microscopy (SEM). 
Further Fe3O4 NPs was 

characterized by FTIR and 

TGA. Biological activity of 

Fe3O4 NPs was examined 

through antimicrobial studies 

against Gram positive 

Staphyloccus aureus, 
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Bacillus subtilis and Gram negative Pseudomonas aeruginosa and Escherichia coli. In addition, the antifungal 

activity of synthesized Fe3O4 NPs was assessed against fungi strains namely: Candida albicans, Aspergillus 
nigerand Trichoderma viride). Further, cytotoxicity was tested against human breast cancer cell lines using 

MTT assay. 

Key Words: Hydrothermal method, Fe3O4 nanoparticles, antimicrobial activity, anticancer activity. 
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Abstract 
The impact of nanotechnology in the area of textile cotton fabric finishing has brought up innovative 

finishes along with new application techniques. Coating the surface of textiles and clothing with nanoparticles 

(NPs) is an approach to the production of highly active surfaces to have UV-blocking, antimicrobial, flame 

retardant, water repellant and self-cleaning properties. When nano metal oxides coatings are applied to fabrics, 

the nanoparticles readily form bonds with the fibers of the materials. In this work we mainly concentrated on the 

synthesis of Magnesium Oxide nanoparticles (MgO NPs) exhibiting antibacterial activity on textile fabrics. 

MgO plays a very prominent role based on surface properties. An interesting property of MgO nanoparticles is 

their ability to adsorb and retain for a long time. Simple and cost effective synthesis of magnesium oxide 

nanoparticles were prepared by co-precipitation method. The Magnesium hydroxide precipitates at room 

temperature followed by calcinations at 450ºC. The synthesized metal oxide nanoparticles have been 

characterized by UV-Visible, FT-IR spectroscopy, XRD analysis. MgO NPs were impregnated into cotton 
fabric to impart antibacterial properties was confirmed by scanning electron microscope coupled with high 

energy dispersive X-Ray spectroscopy analysis(SEM-EDX). The MgO NPs loaded with cotton fabrics showed 

excellent antibacterial activity against one gram positive (Bacillus megaterium)and five Gram-negative bacteria 

(Aeromonashydrophila, Escherichia coli, Enterobacter cloacae, Moraxella spand Pseudomonas aeruginosa). 
Keywords 

MgO NPs, Antibacterial, Cotton fabrics, Textile finishing. 
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Figure.1 Synthesis of MgO NPs (A) - XRD analysis (B) - Antibacterial activity for MgONPs coated fabric 
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Abstract 
                Different contaminants are released to environment including heavy metal ions, organics, bacteria, 

viruses and so on that are serious harmful to environment 

and human health. Among all water contaminations, heavy metal ions, such as Pb
2+,

 Cd
2+,

 Zn
2+,

 As, Ni
2+,

 Cr and 

Hg
2+,

 have high toxic and non-biodegradable properties. Aluminium oxide (Al2O3) have been studied in the 

removal of heavy metal ions from aqueous solutions and the results indicates that it show high adsorption 
capacity. They are present in different forms, such as particles, tubes and others. The size and shape of NMOs 

are both important factors to affect their adsorption performance. Efficient synthetic methods to obtain shape-

controlled, highly stable, and monodisperse metal oxide nanomaterials have been widely studied during the last 

decade.Here the metal oxides used as nanosorbents themselves should be nontoxic. For ensuring the nontoxic 

nature, the metal oxide NPs have tested for antibacterial assay. Al2O3 NPs provide high surface area and specific 

affinity and are characterized by UV, FT-IR, XRD and SEM analysis.The present work mainly focuses on 

NMOs preparation, their physicochemical properties, adsorption characteristics and mechanism as well as their 

application in heavy metal removal.   

 

Keywords:   Al2O3, Antimicrobial, Nanosorbents, Waste water, Heavy metal removal. 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
Figure 1. (A) – XRD - analysis of Al2O3 NPs, (B) – Synthesized Al2O3Nanopowder. 
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Abstract 
 The present studies demonstrates an Eco- friendly for synthesis of palladium nanoparticles (Pd) were 

synthesized by using Nigrosporasp., culture .Synthesized Pd NPs were characterized by UV- visible, Fourier 

transform spectroscopy, X- ray diffraction Transmission Electron Microscopy. Furthermore the Pd NPs was also 
tested for its antimicrobial activity. The UV- visible spectrum of the fungal culture filtrate containing Pd 

XRD Analysis for Al2O3 
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nanoparticles showed peak at 279 nm and the functional groups present in the fungal filtrate responsible for the 

synthesis of NPs analysed by FT-IR. The X- ray analysis showed the confirmation of crystalline nature of the Pd 

nanoparticles. TEM analysis showed the nanoparticles were spherical in shape with the size of 5-20 nm. The 

antimicrobial activity of Pd nanoparticles examined two Gram positive and two Gram negative bacteria and one 

fungus by disk diffusion method. The results showed better results in Gram positive bacteria compared to Gram 

negative bacteria. 
Key words: Nigrosporasp., Palladium Nanoparticles, Fungal filtrate, TEM, Antimicrobial activity,  

 

Figure 1. UV –Vis spectroscopy and XRD analysis of Pd NPs. 
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Abstract 
 The present study, biosynthesis of cerium oxide nanoparticles (CeO2) was achieved by a novel, 

biodegradable and convenient procedure using Nigrospora sp. was reducing and capping agent. CeO2 

nanoparticles were synthesized by usingNigrospora sp., fungal culture filtrate.  Bio-Synthesized CeO2 NPs were  

characterized by UV- visible,  X- ray diffraction, Raman spectroscopy ,Transmission Electron microscopy and 

Scanning Electron Microscopy with Energy Dispersive X- ray Spectroscopy .Furthermore  the CeO2 were  apply 

for antimicrobial  and bioimaging applications. The UV- vis absorbance peak was showed at 295 nm. XRD 

revealed the crystalline structure of the synthesized CeO2 with face centered cubic.  Further, the Raman 
spectroscopy was exhibited a strong intense band at 450 cm

-1
. TEM studies of CeO2 NPs were found to be 

spherical in shape with the average size of 10 – 20 nm. SEM results exhibited the homogenous distribution of 

CeO2 NPs. Then the applications of the synthesized CeO2 NPs were investigated such as Antibacterial activity 

which shows a significant inhibition towards both gram positive and gram negative bacterial strains. The pollen 

germination activity was performed different concentration in G.superba pollen grains with the help of Confocal 

microscopy. 

 

 

 
 
 
 
 
 
 
Figure 1: (A) UV- Vis analysis of CeO2 NPs, (B) : XRD analysis of CeO2 NPs 
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Abstract 
 Graphene based nanocomposites have been extensively explored in worldwide range of medicinal and 

industrial fields in recent years.Fe3O4/RGO nanocomposites used environmental application such as capacitors, 

solar cells, sensor and biological application for antimicrobial activity, cytotoxic activities and hyperthermia. In 

our work, the synthesized a multifunctional super paramagnetic iron oxide/reduced graphene oxide hybrid 

nanocomposite via one pot hydrothermal approach. The synthesized nanocomposite characterized by X-ray 

diffraction (XRD), UV-Visible spectroscopy (UV-Vis), Fourier transform infrared spectroscopy (FT-IR), 

Vibrating sample magnetometer (VSM), Field emission scanning electron microscopy (FE-SEM), High 

resolution transmission electron microscopy (HR-TEM). The biological activities were systematically evaluated. 

Binding of these composites with calf thymus DNA was investigated by UV-Vis, fluorescence spectroscopy and 

viscosity measurements. Composites also exhibit a good binding propensity to bovine serum albumin (BSA). 

The cytotoxicity studies of composites were tested in vitro on in human cervical cancer cell line (HeLa) and 

they found to be active and antimicrobial activities were also carried out. Hence, from these findings, 

compositewas suggested to demonstrate better activity and further evaluation of in vivo anticancer activities and 

biosensor application of compositesis in progress.  

Key Words: Fe3O4/RGO nanocomposites, Antimicrobial activity, Cytotoxicity study, Cervical cancer, DNA 

binding study. 
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Abstract  
We describe a simple approach for the synthesis of Dysprosium oxide nanoparticles (Dy2O3 NPs) using 

Terminalia arjunabark extract. The formation of Dy2O3 NPs was confirmed by UV-VIS-DRS, ATR-FT-IR, PL, 

Raman, XRD and TEM analysis. UV-Vis-Diffused Reflectance Spectrum clearly showed the absorption peak at 

355 nm and band gap value of 4.8 eV. ATR-FT-IR analysis was performed to analyze the biomolecules 

responsible for formation of Dy2O3 NPs. Photoluminescence measurements obtained at the broad green 

emission bands at 417, 486 and 510 nm.Micro Raman spectrum analysis clear showed the peak at 373 cm
-1

. 
XRD result confirmed the presence of Dy2O3 NPs with body centered structure. Transmission electron 

microscopy images clearly showed that average particles size in the range of 20 to 50 nm. Synthesized NPs was 

evaluated for anti cancer activity in HeLa cell line.  

Key words  
Terminalia arjuna, Bark extract, Dysprosium oxide Nanoparticle,HeLa cell line,  

Anti-cancer. 

 

 
 

 

 

 
 

 

 

 

 

 

 

 
 

Figure 1. Dy2O3 NPs (A) - UV-VIS-DRS analysis, (B) - Band gap value of Dy2O3 NPs, 

(C) - XRD analysis, (D) - SEM analysis 
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Introduction 
Carbon nanotubes (CNTs) have a chemical stability, electronic conductivity, thermal stability, 

capability to functionalize with chemically or electrochemically active species for that reason it is promising 

material for catalysis [1]. Catalytically active palladium (Pd) nanoparticles (NPs) on a multiwall carbon 

nanotube (MWCNT) with enhanced nucleation and stability have been demonstrated through introduction of 

electron-conducting polypyrrole (PPy) via non-covalent functionalization to bridge the Pd nanoparticles and 
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MWCNT walls with the presence of palladium-nitride(Pd-N) bonding and π-π bonding [2, 3].  
Need for non-covalent functionalization and cause of catalyst formation 

Covalent functionalization in most cases alters the intrinsic properties of CNT such as conductivity and 

mechanical strength since it destroys the regular graphene-type structure [4-6]. Noncovalent functionalizationof 

CNTs with polymers is an effective way to disperse the tubes in aqueous and non-aqueous solvents without 

damaging their unique structure and thus preserving their intrinsic properties[7-9].The Pd colloids were 
prepared through sodium borohydride reduction under the protection of polypyrrole, Pd–N interactions and 

polymeric stabilization play a key role in the formation of stable and highly dispersed Pd NPs on the conducting 

composite materialPPy/MWCNT. The MWCNT was dispersed well with the existence of pyrrolein the solution, 

and pyrrole was polymerized in the presence of a protonic acid (HCl) and an oxidant (NH4S2O8). 

Preparation of catalyst Pd–PPy/MWCNT 
Polypyrrole functionalized multiwall carbon nanotube (PPy/MWCNT) was prepared with the help of 

previous literature [9-12]. Prepared PPy/MWCNT (500 mg) was suspended in H2O (100 mL) with ultrasonic 

treatment for 30 min and was stirred mechanically for another 30 min. PdCl2 (154 mg) was then added to the 

solution. Pd nanoparticles formed and were anchored on the support after adding a mixture of NaBH4 (85 mg, 

2.25 mmol) and Na2CO3(85 mg, 0.8 mmol) in water (20 mL) at room temperature and was stirred for another 1 

hour. The resulting samples were filtered, washedwith distilled water, and dried at 80
o
C overnight.  

 
 
 
 
 
 
 
 
 
 

 
Figure1: Polypyrrole functionalized MWCNT- palladium 

Confirmation Analysisfor prepared catalyst 
The synthesized PPy is found to wrap around the MWCNT as a result of π-π bonding, and highly 

dispersed Pd nanoparticles are loaded onto the MWCNT with narrowly distributed particle sizes ranging from 

20- 40 nm due to the polymer stabilization and existence of Pd-N bonding. These are confirmed by XRD due to 

three peaks at around 40.1o 46.8o and 68.3ocorrespond to plane (111)(200) and (220)[10- 12].  In FT-IR 

spectrum the characteristic peak observed of monosubstituted arene with two other peaks at 761 and 701 cm-1 

due to C=C-H out-of-plane bending. The characteristic bipolar bands at 1222 and 939 cm
-1

 and the broad band 

at 1578 and 1054 cm
-1

 indicates the formation of PPy in its doped state [13, 14] The MWCNT/PPy/Pd (figure-

1)catalysts are excellent stability, reusability and high dispersibility of palladium, therefore promise potential 

applications in carbon-carbon coupling reactions and hydrogenation reactions. 
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Introduction 
Green synthesis of metal nanoparticles is a raising research area because of their vital role in the 

nanomedicines. The synthesis of silver nanoparticles (AgNPs) is a suitable, cheap and environmentally safe 

approach, when compared to chemical synthesis. In the present investigation, we have synthesized silver 

nanoparticles using the aqueous extract of Phyllanthus maderaspatensis L. root by reducing 10mM silver nitrate 

(AgNO3) solution. AgNPs are characterized by UV-vis spectroscopy (UV), Fourier infrared spectroscopy (FT-

IR), X-ray diffraction (XRD), Energy-dispersive X-ray spectroscopy (EDX) and Scanning electron microscopy 

(SEM) techniques. The synthesized AgNPs were also evaluated for its antioxidant and antibacterial activities. 

Results and Discussion 
The result indicates the water soluble phytoconstituents present in the Phyllanthus maderaspatensis 

root extract were mostly responsible for the reduction of Ag
+
 ions to nanosized Ag

0
 particles. UV-Vis spectral 

analysis was observed the band at 479 nm. The presence of bioactive compounds present in the biomass before 

and after reduction was identified by FT-IR. The presence of elements such as silver (74%) and oxygen (26%) 

was characterized by EDS. The morphology and size of the nanoparticles were determined by SEM, and X-ray 

diffraction studies which showed the average particle size in the ranges from 3-10 nm (Fig.2), as well as shows 

their face centered cubic structure. The biosynthesized silver nanoparticles might serve as a potent antioxidant 

as revealed by DPPH assay. AgNPs was more effective against pathogens like Staphylococcus aureus (14mm), 
Bacillus subtilis (17mm) and Escherichia coli (16mm).  

 
Fig.2. a) SEM image and b) Histogram of AgNPs 

Conclusion 

The obtained result reveals that silver nanoparticles synthesized from Phyllanthus maderaspatensis L. 

root may serve as a potential antioxidant and antibacterial agent, inferring its pharmacological property. 

Key words: Phyllanthus maderaspatensis; AgNPs; antioxidant; antibacterial activity. Acknowledgements: T 

he ‘INSPIRE fellowship’ is gratefully acknowledged for the award of ‘DST-INSPIRE fellowship’ to K. 
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Abstract 
Lithium titanate composites have been synthesized by simple peroxo solution growth technique for 

lithium ion battery applications. The structural characterization was carried out using advanced techniques. 

XRD pattern confirms the formation of lithium titanate. FT-IR spectroscopy confirms the presence of 

asymmetric stretching vibrations of Ti-O bond. 
Introduction 

Spinel Li4Ti5O12 has been accepted as a novel anode material for lithium ion battery instead of carbon 

and graphite anodes because it can release lithium ions constantly for swift recharging of high current. Among  

all the anode materials, Li4Ti5O12 has been identified as one of the most capable  anode  candidates for the next-
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generation extensive power lithium-ion batteries. In this work, we report the synthesis and characterization of 

Lithium titanate composites by simple solution growth route.  
Experimental Section 

All chemicals used were of analytical grade and used without any further purification. Titanium 

oxysulphate and Lithium hydroxide (LiOH.H2O) was dissolved in distilled water separately. Then, it was stirred 

continuously for 2 hour and then the two solutions were mixed. Then, few drops of H2O2 were added into the 
above precursor solution and subsequently yellow colored precipitate was quickly obtained. The precipitate was 

collected and dried at 80
o
C for 12 h in hot air oven and finally the precipitate was annealed at high temperatures.  

Results and Discussion 
XRD patterns of synthesized titanate powders sintered at 700

 ο
C for 4 h are shown in Fig. 1. The 

appeared peaks are matches well with the JCPDS card no: 38-0270. This clearly indicates the formation of 

Li4Ti5O12. The average crystallite size of 48 nm was obtained for the synthesized materials. The vibrational 

frequencies of elements present in Lithium titanate nanoparticles are obtained from Fourier Transform Infrared 

(FTIR) spectroscopy. The FT-IR spectra of Lithium titanate nanoparticles are shown in Fig.2. The peaks seen at 

456 and 678 cm
-1

 are ascribed to the Ti-O-Ti stretching vibrations of lithium titanate [1,2]. 

 

 

 

 

 

 

 

 
 
Conclusions 

Lithium titanate and titanium oxide nanocomposites were successfully synthesized by simple solution 

growth method from aqueous solution. XRD studies confirmed the formation of lithium titanate. FT-IR 

spectroscopy confirms the presence of asymmetric stretching vibrations of Ti-O bond.  
Reference 

1. R.Xu, J. Li, A. Tan, Z. Tang, Z. Zhang, J. Power. Sources 196 (2011) 2283–2288. 

2. Y. Ren, J. Zhang, Y.Liu, H.Li, H.Wei, B. Li, X.Wang, ACS Appl. Mater. Interfaces 4 (2012) 4776−4780. 

2.46 Synthesis of micreoemulsion assisted with Chitosan/Silver-Desferrioxamine B (CS/Ag-
DFOB) complex for skin disease 

S.Anandhavelu
1
,A.Yogiananth

1
,M.Murugavelu

1
,V.Sethuraman

2
,S.Thambidurai

2 

1Department of Chemistry, Vel Tech Multi Tech., Chennai-600062, Tamilnadu, India. 
2Department of Industrial Chemistry, Alagappa University, Karaikudi-630003,TN, India. 

Abstract 
In this work, Novel chitosan based Silver-Desferrioxamine B complex was prepared using 

Microemulsion as well as potentiometrically done the reaction. The development of pharmaceutically relevant 

microemulsions using DFOB and chitosan was used as the surfactant since it forms stable microemulsions 

without the need of co-surfactants. These w/o microemulsions were used as reactors for the synthesis of silver 

nitrate and acetate nanocrystals. The reaction is hypothesized to proceed via diffusion controlled mass transport 

of emulsified water droplets containing either silver acetate or nitrate. This project was motivated by results 

from earlier work that demonstrated increased biologically effectiveness of a smaller particle size CS/Ag-DFO 

product and stabilization of these smaller particles by adsorbed surfactant. Further size reduction of CS/Ag-DFO 

particles may result in greater biologically effectiveness based, in part, on enhanced solubility of CS/Ag-DFO 

due to the Kelvin effect. The Prepared complex was characterized using FT-IR, UV-Vis Spectroscopy and 

compound confirmation using (LC-MS) Mass Spectroscopy. 
Keywords: Chitosan, Microemulsion, Desferrioxamine B, Skin Diease.  

Introduction  

Microemulsions can be easily prepared and have demonstrated desirable biopharmaceutical properties 

due to their unique physico-chemical characteristics.8,9 Chemical engineers and material science groups have 

used such microemulsions as reactors for synthesizing magnetic particles,[1] semiconductors,[2] and polymeric 

nanoparticles [3]. The microemulsions reported in the cited works used dioctyl sodium sulfosuccinate (DOSS) 

with organic solvents such as iso-octane and n-hexane. The desferric molecule (Desferrioxamine) (Figure 1) is 

a hexadentate ligand consisting of three bidentate hydroxamic groups. The residual chain includes two 

Fig. 1 XRD pattern of 

Li4Ti5O12. 
Fig. 2 FT-IR spectra of Li4Ti5O12. 
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secondary amide groups and an aliphatic chain. The saturated amine group on one edge of the linear molecule 

gives the molecule a positive charge in acid to slightly alkaline solutions. 

 Different hydrophilic and lipophilic drugs have been incorporated into microemulsion formulations and 

evaluated for delivering therapeutic agents via the oral, topical, and parenteral routes. In most cases, further 

product development of the evaluated systems for human use was hampered by concerns about the toxicity of 

components in the formulations. 
 
 
 
 
 
 
 
 
 

Figure.1 synthesis of metal complex nanoparticle using micro-emulsion technique A brief description of the synthesis of CS/Ag-DFOB 
complex in W/O microemulsions.  

The above prepared samples were characterized using Functional group by FTIR, UV-vis spectroscopy 

and prepared (CS/Ag-DFOB) compound identification by (LC-MS) Mass Spectroscopy. 
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Abstract 
 Ni-W-ZrO2 nanocomposite coatings were deposited on a mild steel substrate by pulse current 

electrodeposition from the Watt’s bath containing uniformly dispersed zirconium oxide (ZrO2) particles.Pulse 

plating with optimum pulse current parameters have some advantages such as smaller grain size, uniform 

deposition, less absorption of hydrogen, higher deposition rate and improved corrosion resistance [1].Ni-W 

alloys are considered as a substitute to hard chromium deposition, which also having a better abrasion resistance 

[2]. The crystallographic structures, surface morphology and chemical compositions were analyzed by means of 

X-ray Diffraction analysis (XRD), Scanning Electron Microscopy (SEM) and Energy Dispersive X-Ray 

Analysis (EDAX).The peaks corresponded to the Ni-W alloy matrix has face centered crystalline structure and 

the predominant planes are (111) (200) and (220). JCPDS card number (65-4828) has confirmed this pattern.The 

crystallite sizes of the deposits were calculated by Debye Scherrer’s equation. Incorporation of ZrO2particles 

into the alloy matrix has modified the Ni-W crystal growth.The microhardness value of the Ni-W alloy matrix 
was ~ 460 HV. After the inclusion of ZrO2 particles the microhardness value was increased to ~ 568. The 

improvement of microhardness can be due to more second-phase particle dispersion  whichtends to have 

superior mechanical properties of the nanocomposite coatings.The Potentiodynamic polarization and 

electrochemical impedance methods were used to calculate the corrosion resistance properties of Ni-W-ZrO2 

nanocomposite coatings in 3.5% NaCl solution.The increase in Rct value is ascribed to the formation of 

protective layer on the metal/solution interface. The decrease in Cdl values was due to the gradual replacement 

of water molecules by the adsorption of the second phase ZrO2 particles.A significant grain refinement,higher 

microhardness and improved corrosion resistance were occurredat the pulse current electrodeposition for Ni-W-

ZrO2 nanocomposite coatings. 

 
 

 
 
Fig.1. Nyquist plots (Z’’vs Z’) obtained for Ni–W-alloy matrix and various 
amounts ofZrO2 incorporated into Ni–W-ZrO2 nanocomposite coatings 
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Abstract 
 In the present study, SiC reinforced Ni-Wnanocomposite coatings were deposited on a mild steel 

substrate using pulse current electrodeposition process employing a nickel sulphate bath.Pulse electrodeposition 

is one of the  importanttechnological techniques for co-depositing fine (micro or nano) particles with a metal or 

alloy matrix to generate composite coatings for potential engineering applications [1]. Ni-W alloys are well-

known to display better mechanical and chemical properties than Ni coatings [2].The surface morphology, 

chemical composition and crystallographic orientation were characterized using scanning electron microscopy 

(SEM), energy dispersive analysis of x-ray (EDAX), and X-ray diffractrometry (XRD).Microhardness of the 

coating wasmeasured  byusing Vicker’s microhardness tester.The preferred growth process of the Ni-W alloy 
matrix in crystallographic directions <111>, <200> and <220> is strongly influenced by SiC nanoparticles. The 

average crystallite size was calculated by using X-ray diffraction analysis and it was ~46 nm for electrodeposited 

Ni-W and ~34 nm for Ni-W-SiCnanocomposite coatings. The crystallite structure was fcc for electrodeposited 

Ni-W and Ni-W-SiC nanocomposite coatings. Incorporation of SiC nanoparticles into the electrolytic bath does 

not affect the crystalline structure of the alloy matrix. Co-deposited Sicnano-particulates were uniformly 

distributed in the Ni–W alloy matrix.The mean value of Vicker’s microhardness of theNi-W alloy coating has 

been found at about ~ 460 HV, while the hardness for that of Ni-W-SiCnanocomposite coatings is in the range of 

~ 580 HV.The higher microhardness of thenano composite coatings is due to a grouping of the particle 

reinforcement and the change of Ni-W alloy arrangement.The corrosion behaviour was measured by using Tafel 

Polarization and Impedance methods with 3.5% NaCl solution.Ni-W-SiCnanocomposite coatings have shown a 

positive shift in the potential and decreased corrosion current. The incorporation of SiC nanoparticles into the Ni-
W alloy matrix was found to enhanced thecorrosion resistance than the Ni-W alloy matrix. 

Keywords: Pulse deposition,Corrosion,Microhardness, Impedance. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Microhardness values of Ni-W-SiC nanocomposite coatings 
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Abstract:  
 Nanocomposite fiber is one of the most fascinating materials with broad applications. In the 

present work, nanocomposite fibers were prepared by using a low-cost, simple and “green” process. Fiber-like 
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Fe2O3 macroporous nanomaterials have been 

prepared by in-situ synthesis of Fe2O3 

nanoparticles using the cellulose fibers. The 

interpenetrated porous structure in the cellulose 

fibers served as templates for the preparation of 

Nanoparticles. The structure and properties of the 
Fe2O3 nanomaterials were characterized with X-

ray Diffraction, Scanning electron microscopy and 

electrochemical studies.  The Fe2O3 nanomaterials 

exhibited one dimensional (1D) fiber-like 

morphology with macroporous structure. The 

results revealed that the Nanomaterials displayed 

high purity of α-Fe2O3 and possessed large specific surface area. The electrocatalytic activity towards the 

oxidation of dopamine was investigated by cyclic voltammetry (CV) and differential pulse voltammetry (DPV). 

The results showed that the modified electrode exhibited excellent electro catalytic activity towards the 

electrochemical oxidation of DA compared to bare glassy carbon electrode (GCE). The good analytical 

performance and long-term stability of the proposed sensor can be attributed to the synergistic effect of 1D- α-

Fe2O3 nanomaterials with retention of the macropore structure, which have potential applications in 

electrochemical analysis. 

 

Keywords:  Fiber-like Fe2O3 macroporous, cellulose matrix, One Dimensional (1D) fiber, Dopamine, 

Differential Pulse Voltammetry (DPV) 
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Abstract  
Supercapacitors are used as an electrochemical energy storage and conversion devices, continuously 

serving for human life. The electrochemical performance of supercapacitors mainly depends on active materials 

present in the electrodes. Cubic structure of MnO2 electrode materials are rationally synthesized via simple and 

facile precipitation. The synthesized products were characterized by powder X-ray diffraction, Fourier 

Transform Infrared spectroscopy and Field Emission Scanning Electron Microscopy analysis. Cyclic 

voltammetry, impedance spectroscopy and Chronopotentiometry charge-discharge cycling were used to evaluate 

the electrochemical performance of the synthesized electrode materials. The initial discharge capacities were 

found to be 302 Fg 
-1

 in 1 M LiNO3 at 

a current density of 1Ag 
-1

. The higher 

specific capacitance in the electrolyte 

with a bivalent cation is attributed to 

the reduction of Mn
4+

 to Mn
3+

 by each 

of the bivalent cations present in the 
electrolyte. This novel strategy 

provides a promising route to design 

high performance supercapacitors with 

high energy density for next-

generation storage devices.    

Keywords: Manganese dioxide, 

Energy Storage, Supercapacitor, 

charge-discharge, specific capacitance 
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2.51 Synthesis and characterization of CdSSe/ZnS core shell for photovoltaic application 
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In this paper, co-precipitation method for synthesis of cadmium sulfoselenide was introduced followed 

by the investigation of structural and electrical properties CdSxSe 1-x and the synthesis of CdSSe/ZnS core shell. 

The general method of synthesis was as follows: 150ml of distilled water was added into 0.015 CdNO3 to form a 

solution which was added drop wise into solution of 0.0111 M of Na2S, 0.00387 M of Se and 0.184 M of NaOH 

stirred for several hours then aging for 12 hours the red precipitate obtained was centrifuged, heated, and 
crushed into fine powder. After the synthesis of CdSxSe1-x the structural and electrical properties were 

investigated as follow: The complete solution of CdSSe were synthesized by vacuum fusion of stoichiometric 

proportion of obtained CdSxSe1-x. X-ray diffraction data revealed that they possess the hexagonal wurtzite 

structure. The unit cell lattice constants vary linearly with the composition parameter x, following Vegards law.  

Thin film of CdSSe solid solution could be deposited onto glass substrates by thermal evaporation of bulk 

material in 10
-4

 pa vacuum. 

           In the end CdSSe/ZnS was synthesized  by  taking 0.1 g of CdSSe was dispersed in 12.5 ml of distilled 

water then 0.7189 g of ZnSO4 was added and 0.1878 g of thioacetamide was added followed by the addition of 

0.2 g NaOH the precipitate was obtained  heated ,dried and crashed into fine powder. Figure 1 shows the XRD 

spectra of the core/shell structure.  

 
Figure 1. XRD pattern of CdSSe/ZnS core-shell material. 
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Abstract 
The development of modern technology requires metallic materials with better surface properties. In 

the present investigation Ni-CeO2 reinforced nanocomposite coatings were prepared under pulse current method 

using nickel acetate bath. The use of pulse-electrodeposition technique permits electrolysis with a very high 
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current density for a short period of time, i.e., a very high deposition rate is achieved during the on-time [1, 2]. 

The crystal grains on the surface of Ni– CeO2 composite coating are compact. The preferred growth direction 

was also influenced by cerium oxide nano-particles. Therefore, the preferred growth process of the nickel matrix 

in crystallographic directions <111>, <200> and <220> is strongly influenced at a concentration of 9 g/l. The 

structure of electrodeposited nickel and nickel nanocomposite coatings were face centered cubic (fcc). It was 

confirmed from ICDD- JCPDS standards [87-0712]. The effect of incorporation is maximum at a current 

density of 8 A/dm
2
. The microhardness values of the Ni- CeO2 nanocomposite coatings (810HV) were higher 

than that of pure nickel (310HV) due to dispersion-strengthening; matrix grain refining and increased with the 

increase of incorporated CeO2 particles content. The corrosion rates of Ni- CeO2nanocomposite coatings 

(1.98milliinch/yr) were lower than that of electrodeposited nickel coating (67.69milliinch/yr) in 3.5% NaCl 

solution. The impedance spectra has showed a depressed semicircle at the centre of real axis, which has been 

attributed to the roughness and inhomogenity of the solid surfaces. The charge transfer resistance (Rct) values 

for Ni-CeO2 nanocomposite coatings were increased and the constant phase element (CPE) values decreased 

with increased CeO2 content in the composite coatings due to the distribution of relaxation times as a result of 

inhomogenities present at a micro level or nano level such as the surface roughness and porosity. The 

enhancement in the corrosion resistance may be due to physical barriers produced by CeO2 to the corrosion 

process by filling crevices, gaps, and micron holes on the surface of the composite coatings. 
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Fig.1 Effect of CeO2 content 

on hardness of coatings 
Figure.2 Potentiodynamic Polarization curves for  

Nickel and Ni-CeO2 nanocomposite coatings 
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Abstract 
The benefits associated with the use of fillers are attractive to the paper industries mainly include cost 

and energy savings, improvement in the paper properties. In this research article, the use of inorganic fillers 

particularly, the synthesized and commercially available Calcium Carbonate nanofillers were used to improve 

the paper qualities of the refined bagasse and hardwood pulp mixed paper, notability the filler and cellulose 

fibers showed synergetic effect on the optical, mechanical and surface properties. Here, the effect fillers content 

both Micro GCC and Nano PCC on the filler findable factor and paper strength properties, have been 
investigated. The XRD and FT-IR studies were confirmed the formation of Calcium carbonate with calcite 

phase with average crystalline size of 48nm and 220 nm for the Nano and Micro calcium carbonate respectively. 

The surface and optical properties were increased remarkably up to 20% nanofiller (Nano CaCo3) addition, 

promising method for paper making to improve the paper properties.   
Keywords: Bagasse, Calcium carbonate, Micro GCC. Nano PCC, Paper making 

  



Frontier Areas in Chemical Technologies 69 
 

2.54 Vapour Phase Polymerization of Styrene over Mesoporous Aluminophosphate Catalyst 

M.A. Mary Thangam, S.Usha, Chellapandian Kannan* 
Department of Chemistry, Manonmaniam Sundaranar University, Thirunelveli -12, India. *Corresponding author: Fax: +91 

462 2322973, 2334363, Tel: +91 462 2333887; E-mail: chellapandiankannan@gmail.com 

Abstract 
Styrene polymerization has been carried out over mesoporous AlPO4 catalyst. The reaction conditions 

like effect of contact time, temperature, monomer dosage, time on stream has been optimized for maximum 

conversion. 
1.Introduction 
   Aluminophospate materials are a class of zeolite like crystalline sieve materials showing a broad range 

of physiochemical properties of potential application in the field of catalysis.
[1]

  Its porous nature and thermal 

stability are important parameter for carrying out vapour phase reactions. 
2.Experimental 

 Phosphoric acid, aluminium hydroxide and CTABr are mixed in water and stirred for 24 hours. The 

molar ratio of the gel is 0.1 Al(OH)3:0.1H3PO4 :0.5CTABr:300 H2O.  The final product was washed with water, 

dried and calcinated at 873K to remove CTABr. Polymerization of styrene was carried out in the vapour phase 

over AlPO4.  The monomer is vaporized above their boiling point and the vapour is passed to the catalytic bed. 

3. Result and Discussion 

The synthesised catalyst is characterized by FT-IR spectrum (Fig1).  The stretching appear near 

1100cm
-1

, 670 cm
-1

and 460 cm
-1

 are confirmed the formation of  
 

 

 

 

 

 

AlPO4 molecular sieves Fig1: FT-IR spectrum of AlPO4 

  The reaction conditions like effect of contact time, temperature, monomer dosage and catalyst dosage has been 

optimized and observed that 3 hr contact time, 200
o
C, 30ml per 3hrs, 0.5g are suitable for maximum conversion 

of styrene.  By adopting these conditions, time on stream (Fig3) has been carried out up to 5 hrs and observed 

that, the conversion remaining constant above 3 hrs.  The polymer is characterized by FT –IR and the stretching 

2900 to2850 and 1250cm-
1
 confirmed the formation of polystyrene (Fig 2). 

                                              
 Fig 2: FT-IR spectrum of poly styrene,   Fig3: Time on stream for polymerization of styrene 
Conclusion   

The synthesised AlPO4 is calcinated and characterized by FT-IR, it proves the formation of tetrahedral 

framework of the molecular sieves. The polymerization reaction has been carried out at various conditions like 

contact time (3hrs), the temperature (200
0
C), the monomer dosage (30ml per 3 hours) and catalyst dosage is 

0.5g.  These conditions provides the maximum conversion of styrene.  The polystyrene formation is confirmed 

by FT-IR. 
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Abstract 
Graphene, a two-dimensional sheet of covalently bonded carbon atoms, has attracted interest as a material 

with potential use in various applications such as touch panels, p–n junction materials, flexible thin-film transistors, 
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and solar cells [1]. The perfect structure of graphene shows low chemical reactivity, but one graphene derivative, 

reduced graphene oxide (RGO) contains a range of reactive oxygen functional groups and is widely used for 

chemical functionalization. Metal oxide-deposited RGO sheets show promise for applications in the fields of 

chemical sensors and energy storage devices. The ZnO nanoparticles (band gap of 3.3 eV) have been used for 

numerous applications such as optics, optoelectronics, sensors, and actuators due to their semiconducting, 

piezoelectric and pyroelectric properties. ZnO-decorated reduced graphene oxide (ZnO-rGO) sheets display distinct 

optoelectronic characteristics compared to pure ZnO nanoparticles [2].  

Nickel oxide, as one of the most important transition metal oxide, has received increasing attention as materials of 

supercapacitors due to its merits of high theoretical capacitance, low-cost, high natural abundance [3]. In the past 

few years, great progress has been made in the preparation of NiO with different morphology and structure such as 

spheres [4], nanotubes [5], nanorings, nanowires, and nanorods. Flower-like NiO was also prepared using a solution 

process with the help of some surfactancts. 

 

 
We aimed to develop Ni doped ZnO/reduced graphene oxide (RGO) surface by a chemical precipitation 

method using nickel nitrate, zinc nitrate, NaOH, and RGO as a precursors. Fourier transforms spectroscopy (FTIR), 

X-ray diffraction spectroscopy was employed to charactrerize the presence of functional group and crystallinity of 

the hybrid composite. Homogeneously distributed metal oxide particles are viewed and observed by scanning 
electron microscope (SEM). Elemental composition of the hybrid composite was investigated by EDXA.  Finally, 

electrochemical properties of Ni doped ZnO/RGO hybrid composite was investigated by cyclic voltammetry and 

electrochemical impedance spectroscopy. This results indicate that the synergistic effect of Ni doped ZnO/RGO 

hybrid composite enhance the electrical behavior. From the data, it is observed that the Ni doped ZnO/RGO exhibits 

good electrical behavior which is highly useful for energy applications.  
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Abstract 
  The field of Nanotechnology is one of the most active researches nowadays in modern material science and 

technology. Nanoparticles are particles that have at least one dimension that is 100 nm or less in size. Physical and 

chemical methods are more popular for nanoparticles synthesis. An eco friendly green mediated synthesis of 

inorganic nanoparticles is a fast growing research in the limb of nanotechnology. Azadirachta indica is commonly 

known as neem. This plant is mostly available in India and each part of this tree has been used as a household 

remedy against various ailments from antiquity and for treatment against viral, bacterial and fungal infections. The 

zinc oxide nano powders are an important metal oxide due to its interesting properties and widely used in various 

applications.   
 In the present study, zinc oxide nanoparticles (ZnO NPs) were synthesized by simple precipitation method 

using neem (Azadirachta indica) extract. The functional group peaks of neem extract and zinc oxide nanoparticles 

confirmed by the FT-IR analysis. In UV-Vis spectrometry, the maximum peak of ZnO was observed at 368 nm. The 

XRD pattern of ZnO NPs indicated hexagonal wurtzite crystal structure with an average crystal size of 24 nm. The 

HR-SEM analysis shows that the synthesized ZnO NPs have rod like structure. Finally, the antibacterial activity of 

ZnO NPs evaluated against gram positive and gram negative microorganisms.  
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Scheme 1. Synthesis of ZnO nanoparticles from Azadirachta Indica extract 
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1. Introduction 
 As an abundant, inexpensive, environmentally benign and most stable phase of iron oxide has attracted 

a great deal of attention for their peculiar properties and potential applications in fields of adsorbent, catalysis, 

gas sensors and magnetic storage. Therefore, studies on the shape controllable synthesis of nanomaterials are of 

great interest and are actively being pursued.A new type of green alternative to conventional organic solvents, 

ionic liquids have found wide spread application in synthesis of inorganic materials. Due to the asymmetry of 

volume, ionic liquids have some distinctive features like low melting point, negligible vapor pressure, non-
volatility, high thermal stability and high ionic conductivity. Therefore, ionic liquids can be referred to as 

“designed liquids” with tunable properties by adjusting their cations and anions. 

2. Morphological synthesis of Fe2O3nanoparticles and characterization studies 
 Fe2O3 nanoparticles was prepared through sol-gel method. 2 mL of Ionic liquid ([bmim] BF4) 

wasadded in the 50 ml of Iron (II) sulphate heptahydrate (0.5 mol/L) solution andmagnetically stirred for 15 

minutes at room temperature. Then, NaOH (0.1 mol/L) was added in the above mixture.The brown colour 

precipitate formed immediately after the addition of NaOH confirmed that the formation of iron oxide 

nanoparticles. 

 The synthesized Fe2O3nanoparticles were characterized by XRD, FTIR and SEM analyses. The XRD 

Patterns are confirmed that the well crystalline nature and FTIR can indicated that formation of pure Fe2O3and 

also be removal of impurities from IL after sintering. SEM images are displayed the morphological 

improvement and influence of IL during the synthesis.  
3. Scheme of the Work 
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4. Conclusion 
 In this study, demonstrates polar features and low interface tension of IL has increased the nucleation 

rate of Fe2O3 nanoparticles.The hydrogen bond and π-π stack mechanism is used to be responsible for the 

present self-assembly of the [bmim] BF4 ionic liquid in the reaction systems for the formation of the Fe2O3 with 

improved morphology.  
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Inorganic antimicrobial agents, such as metal oxides, have received increasing attention in food 

applications because they are not only stable in harsh food-processing conditions, but they are also generally 

regarded as safe for human beings and animals relative to organic substances.  One part of this work focuses on 

the application of inorganic nanoZnO, with good antimicrobial activity. The antibacterial mechanism of ZnO 

nanoparticles is most likely due to disruption of the cell membrane and oxidative stress in bacterium. Nano-
sized particles of ZnO have more pronounced antimicrobial activities than large particles, since the small size 

(less than 100 nm) and high surface-to-volume ratio of nanoparticles allow for better interaction with bacteria. 

Recent studies have shown that these nanoparticles have selective toxicity to bacteria but exhibit minimal effects 

on human cells.ZnO nanoparticles have been shown to have a wide range of antibacterial activities against both 

Gram-positive and Gram-negative bacteria,(Escherichia coli O157:H7, Salmonella, Listeria monocytogenes, 

and Staphylococcus aureus), Since there is no more information available on their antibacterial effect against 

plant pathogens, it is important to focus on the use of ZnO particles as a potential safety intervention technology 

to effectively control plant pathogens like Xanthomonasaxonopodispv. citri and X. campestrispv.malvacearum. 

Synthesis and characterization of ZnOnano particles 
Zinc oxide nano particles have prepared by chemical precipitation method. The powder obtained from 

the above method was calcinated at different temperatures ranges from 100
0
 C to 500

0
 C for 2hrs. The structure 

and morphology of prepared materials was examined by X-ray diffraction, scanning electron microscopy(SEM) 

and energy dispersive X-ray diffraction (EDX) techniques. Our results showed that with increasing calcination 

temperature from 100
0
 C to 500

0
C the intensity of peaks increases and the diffraction peaks become sharper and 

narrower. This indicates the enhancement of the crystallinity due to the size enlargement of the nuclei. From the 

microscopic studies the particles formed were  found to be  micro nano crystalline in nature.  

 
 XRD pattern of ZnO                                  SEM image of ZnO 
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The antibacterial assay was carried out using the agar diffusion technique. The assay was carried out on 

1.5 % nutrient agar medium.ZnO in DMSO and nutrient medium is smeared with 0.05 ml of bacterial culture 

inexponential phase of 1.0 OD at 590 nm and incubated at 280C for 48 hours. The diameters ofthe agar clear 

zones of bacterial inhibition around the discs as a result of diffusion of activesubstances were measured 

millimeters as a measure of antibacterial activity. The best antibacterial activity was displayed by ZnO with 

inhibition zone of 26mm against both the plant pathogens. 

Key words: Nano particles, Antibacterial activity. 
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Introduction 
In recent years noble plasmonic metal nanoparticles have been focused in biomedical research, due to 

their unique chemical, electronic, optical, mechanical, magnetic, large specific surface area, quantum 

confinement effects, and antibacterial properties that are significantly different from those of bulk materials. 

Biogenic synthesis of plasmonic silver nanoparticles reduction of Ag
 
ions by various natural substances and 

plant extracts such as Nyctanthes arbor-tristis [1]. Preparation of silver nanoparticles in aqueous solution using 

reducing properties of 3, 4, 5-trihydroxybenzoic acid is one of many possibilities of their “green synthesis”. The 

environmental issues compared with some of the physicochemical methods and can be used to large scale 
production of nanoparticles with well-defined size, morphology, very environmentally friendly because they are 

prepared without using hazardous chemicals [2]. 

Experiment 
 In this study, freshly corolla tubes of the Nyctanthes arbor-tristis flower (1.0 g) was extracted in 100 

ml at 60 °C for 15 minutes. Ag nanoparticles were synthesized employing the aqueous extract of corolla tubes of 

Nyctanthes as a reducing and stabilizing agent [3] at room temperature for 5 hours. At the same time, the colour 

of the solution slowly truned into pale yellow, indicating the reduction of the Ag
 
ions into Ag nanoparticles 

(Figure. 1) after employing for further characterization. 

Results and discussion 
The synthesis of Ag nanoparticles were characterized by XRD, UV-visible, SEM and FT-IR. The peaks 

were reflected at (2θ) = 38.1°, 44.3°, 64.4° and 77.4° for Ag which can be attributed to the (111), (200), (220) 
and (311) crystallographic  planes of face-centered cubic (FCC) of Ag crystals and well matching with JCPDS 

card No. 89-3722. 

Conclusion 
A novel and exciting green synthesis of silver nanoparticles employing and eco-friendly approach. The 

aqueous extract of Nyctanthes was successfully used as reducing and stabilizing agent without any aided 

supportive chemicals. Ag nanoparticles showed 

significant activity against S. aureus (18 ± 2 mm) and 

E. Coli (15 ± 2 mm). The strong antibacterial activity of 

Ag nanoparticles using Nyctanthes extract, due to may 

be attributed to their large suface area and small size of 

nanoparticles. This study provides a platforms to 

synthesize most effective and non-toxic antibacterial 
agent by a green method for use in pharmaceutical 

industry. 
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Introduction 
Metal nanoparticles (NPs) have all kinds of benefits in many fields because of their unique properties 

compared to bulk materials [1, 2]. Punica granatum (Punicaceae), commonly called pomegranate, it is peel 

serves as a mild, renewable and non-toxic reducing agent. The Punica granatum contains polyphenols, ellagic 
acid, ellagitannins, gallic acid and punicalin and it is used for antioxidant and anticarcinogenic agent.  

Methods:  
In this work, Pd NPs was prepared via reduction of palladium chloride (Pd

2+
) into (Pd

0
) NPs using 

Punica granatum extract as a bioreductant and a capping ligand without the addition of any other external 

reducing agent. The immediate change in color from pale yellow to red indicates the reduction of nanoparticles. 

The synthesized nanoparticles were confirmed by UV-Vis, XRD and FT-IR analysis. The synthesised Pd NPs 

were tested against the Staphylococcus aureus and Escherichia coli by agar diffusion method.                                            

Results and discussion:  

X-ray diffraction (XRD) analysis showed that Pd NPs was well matched with JCPDS-72-0710 with 

average crystalline size of 61 nm having hexagonal crystal lattice with primitive geometry. FTIR analysis of Pd 

NPs indicated the involvement of hydroxyl,  amine and amino groups in the biosynthesis and stabilization of Pd 

NPs. UV-Vis shows the increase the time interval, the absorbance peak was reduced due to the functional group 

of extract was reduced as well as Pd NPs was formed from (Pd
2+

) ion. The zone of inhibition was observed in 

the synthesized Pd NPs against Staphylococcus aureus (17±3 mm) and Escherichia coli (15±4 mm). The 

schematic representation of the synthesis of Pd NPs as shown in Figure 1. 

Conclusion:  
This one-step strategy using Punica granatum peel extract to synthesize Pd NPs is simple, cost-

effective and environmentally benign, making possible the large-scale production of Pd NPs. In conclusion, the 

bioreduction of (Pd
2+

) into Pd NPs by the extract of Punica granatum has been demonstrated.  

 
Figure 1: Schematic representation of the synthesis of Pd NPs 
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Abstract 
 Nanoscale materials hold great promise for both industrial and biomedical applications. In this study, 

the silver nanoparticles (AgNPs) were synthesized from Padina boergesensii seaweed by a green synthesis 

method. The synthesized AgNPs were confirmed by formation of dark brown color and characterized by UV-

Visible spectroscopy, Fourier Transform Infrared Spectroscopy (FT-IR), X-ray diffraction (XRD), Scanning 

electron microscopy (SEM), Transmission electron microscopy (TEM), and Atomic force microscopy (AFM). 
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The antibacterial activity of the AgNPs were tested against clinical bacterial pathogens and confirmed through 

Light microscopy (LM), SEM and Confocal laser scanning microscopy (CLSM). 
Introduction 
 Seaweeds are macroscopic benthic marine algae is one of the commercially important renevable marine 

living resources. Seaweeds are rich in several bioactive compounds against human pathogenic viruses, bacteria 

and fungi. Nanoparticles especially (gold & silver) are extensively used as medicinal agents for treating several 
diseases. Synthesis of nanoparticles from seaweeds is one of the emerging field because of its cost effectiveness, 

eco-friendly, easily scaled up for large scale synthesis. Current study discusses the AgNPs synthesized by the 

aqueous extract of sea weed P. boergesensii and its characterization and antibacterial activity. 

Experimental Section 
Ten gram of the dried seaweed powder was mixed with 100 ml of sterile deionised water and boiled for 

15 min and filtered through Whatman no 1 filter paper. Then 1 mM AgNO3 solution was added to the filtrate 

and incubated the mixture at room temperature and the dark brown color formation indicates the synthesis of 

AgNPs. 
Results and Discussion 

 

 

 

 

 

 

 

 

      Figure.1                                                 Figure. 2  

 
The colorless reaction mixture turned dark brown color and showed UV-visible spectra of AgNPs. 

FTIR, XRD, SEM, TEM, AFM observation revealed the predominance of AgNPs  (Fig. 1). AgNPs of P. 
boergesensii (µg/ml) significantly inhibited the biofilm formation and antibiofilm potential confirmed through 

LM, SEM and CLSM analysis (Fig.2). 
Conclusion 

Green synthesized AgNPs from P. boergesensii could be a starting point for the development of 

promising anti-pathogenic agent against the biofilm-associated infection. 
Reference: Dhanalakshmi PK, Azeez R, Rekha R, Poonkodi S, Nallamuthu T (2012) Synthesis of silver nanoparticles using 
green and brown seaweeds. Phykos 42(2):39-45. 
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Lyotropic liquid crystals (LLCs) are interesting class of liquid crystal compounds which are formed by 

mixing an amphiphilic compound, generally a surfactant and water at a particular concentration.LLCs exhibit 

different phase structures namely hexagonal, cubic, reverse hexagonal and lamellar arrangementsdepending on 

the composition of the amphiphile and temperature.These phases display remarkable properties such as long 

range order and mobility at the nanoscale level which offer potential platform for the controlled syntheses and 

organization of nanomaterials. Indeed, LLC have been successfully employed as template for the synthesis of 

mesoporous materials, ordered metals, semiconducting nanomaterials, nanoscale polymers etc. [1] Recently, we 

have reported the preparation of gold nanoparticles in a hexagonal LLC phase that consists of water and the non 
ionic surfactant, triton X-100. [2] Interestingly, star shaped anisotropic nanoparticles with long well-defined 

thorns were obtained on carrying out the preparation in the LLC medium.  Further, the nanostar dispersion in the 

LLC medium was stable for several months. Extending the work, herein we report our further studies on the 

influence of the LLC medium for the nanoparticle preparation. Both hexagonal and lamellar phase structures of 

the triton X-100 and water binary system are evaluated for the gold and silver nanoparticle preparation. The 

surfactant, Triton X-100, at a concentration ranging from 32.5 to 59.5wt% in water exhibits a hexagonal LLC 

phase at 25C. The gold nanoparticles were prepared in the hexagonal phase at 25C by reducing the chloroauric 
acid with a mild reducing agent ascorbic acid in presence of silver nitrate. On addition of the reagents, the 

yellow colour of the gold salt solution turned to deep blue colour. The colour change indicated the formation of 

nanoparticles which was confirmed through UV-Vis spectroscopy. The blue coloured nanoparticle dispersion 
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showed an absorption in the visible region with a maximum at 560nm (Figure 1i).  

Similarly, triton X-100 at a concentration 68-78% in water shows lamellar phase at 5C. Reduction of silver 

nitrate with ascorbic acid in the lamellar phase at 5C yielded a turbid white coloured solution. This solution 
showed an absorption in the visible region with a maximum situated at 400nm (Figure 1ii) indicating the 

formation of silver nanoparticles. The morphological studies of both gold and silver nanoparticles through 

transmission electron microscopy and scanning electron microscopy are underway. The above described method 

of nanoparticle preparation is simple, one pot preparation and more importantly a green approach since it does 

not involve any organic solvents or hazardous chemicals. 
References 
[1] S. Saliba, C. Mingotaud, M. L. Kahn and J. Marty,Nanoscale5(2013) 6641. 
[2] S. Umadevi, H.C. Lee, V. Ganesh, X. Feng and T. Hegmann, Liq. Cryst. 41(2014)265. 

2.63 Synthesis and Physical Characterization of LiCoVO4  nano cathode materials for the 
Rechargeable Lithium ion batteries 

V.Jeyanthi, P. Naveenkumar and G. ParuthimalKalaignan*  
Advanced Lithium-Ion Batteries Laboratory, Department of Industrial Chemistry, Alagappa University, Karaikudi-630 003. 

*Corresponding Author phone No: +91-9443135307, Fax: +914565 225202. 
Email id: pkalaignan@yahoo.com and naveenperumal@yahoo.com 

Abstract 
LiCoVO4 cathode material was synthesized by the citric acid assisted Sol-Gel method. Stoichiometric 

amounts of Lithium acetate, Cobalt acetate, Ammonium meta-vanadate and citric acid were dissolved in triple 

distilled water and the p
H
 of the solution is set to be 1 with the help of the dil. HCl. It was stirred at 60°C for 24 

hours to get viscous gel. The gel was dried at 120°C for about 12 hours and grinded to make a fine powder. The 

dried powder was calcined at 500°C in air for 5 hours in a muffle furnace. The final product was grounded well 

to get the nano powder of LiCoVO4 cathode material. The phase purity and crystallinity of the synthesized 

samples was confirmed by XRD studies. UV-Visible spectroscopy was used to calculate the band gap energy of 

the synthesized cathode materials. The surface morphology and composition of the LiCoVO4 were identified by 

SEM image and EDAX analysis respectively. 

Key Words:LiCoVO4, Sol-Gel Method, and Lithium-ion Batteries. 

 
 

 

 

 
 
 
 
 
 
 

Figure 1. XRD patterns for pristine LiCoVO4      Figure 2. SEM image of LiCoVO4 with EDAX 
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Abstract 
 Li2CoSiO4 nano cathode material was synthesized by citric acid assisted Sol–Gel method. Thermal 
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decomposition and phase transition of the dry powder was analyzed by TG/DSC techniques. The dry powder 

was calcined at 800°C for 10 hours in nitrogen atmosphere. The phase purity of the synthesized samples was 

confirmed by XRD. FT-IR spectral data was confirmed the presence of SiO2 in Li2CoSiO4 nano cathode 

materials. UV-Visible spectroscopy data was used to calculate the band gap energy of the cathode materials. 

The surface morphology and composition of the  Li2CoSiO4 were studied by SEM with EDAX. The coin cell 

was assembled using Lithium foil anode, Li2CoSiO4 powder as a cathode material, polypropylene separator and 

LiPF6 in Ethylene carbonate / Dimethyl carbonate (1:1 v/v) as Electrolyte. The performance of the coin cell was 

tested by electrochemical methods. Cyclic voltammetry study was revealed the reversibility of the electrode 

during charge/discharge process. Electrochemical Impedance spectroscopy results were used to calculate the 

diffusion coefficient of Li
+ 

ions during the Intercalation/de-intercalation process.  The charge/discharge studies 

were carried out in the voltage window of 1.5 to 4.5V at 1C rate. The couloumbic efficiency and capacity 

retention parameter were derived from the charge/discharge results. 

Key Words: Lithium Cobalt silicate, UV-DRS, EIS and Poly-anionic Cathode Materials. 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 1.Thermo gravimetric Analysis of the Pristine Li2CoSiO4. Figure 2. XRD Analysis of the Pristine 

Li2CoSiO4. 
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Abstract 
Functionalization of graphene with conducting polymer is an attractive research for the fabrication of 

flexible materials in the field of nano-electronics, display and energy storage devices. Various methods have 

been reported for the preparation of flexible pristine graphene and its derivative using tailored chemical, 

electrochemical and photochemical methods [1, 2]. In the present work, functionalized graphene-PANI 

derivative nanocomposites have been successfully synthesized by simple two step procedure. First reduced 

graphene oxide (rGO) was prepared from graphite powder by modified Hummer’s method. In the second step, 

functionalization and in-situ polymerization were done by using chemical route. By controlling the reaction 

conditions, various flexible graphene-PANI derivative films were obtained (scheme-1) and these functionalized 

rGO-PANI derivative nanocomposites were characterized through different spectral tools like UV- Visible, FT-

IR & Raman, XRD, and SEM. Electrochemical characterizations and electrical conductivity were performed 

towards its ready to end-user application. This synthetic route provides a general route for preparing transparent 

flexible electronics through graphene based conducting polymer films. 
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Scheme-1: Illustrate the fabrication graphene-PANI derivative film Graphite powder 

Key words: Graphene, PANI Derivative, insitu synthesis and flexible electronics  
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Abstract 
Nitrogen containing five membered heterocyclic compounds are biologically active in nature. Among 

the nitrogen containing compounds, pyrazolines and their derivatives have been reported to possessdiverse 

pharmacological activities such as antimicrobial
1
, antioxidant

2
, and antibacterial

3
.  Benzamide containing 

compounds are widely used in pharmaceuticals4 and possess potent antiproliferativeactivity5.  In view of these 

observations we are inspired to synthesizeamide linked N-formyl-pyrazoline analogues as antibacterial agents. 

In the present study, we report the synthesis of amide substituted N-formyl-pyrazolinesfrom the 

reaction of amide linked chalcone with hydrazine hydrate and formic acid in good yields.  The structures of the 
synthesized compoundswere characterized by spectral methods. All the synthesized compounds exhibit 

significant antibacterial activity against Klebsiella pneumonia, Escherichia coli, Staphylococcus aureus, 

Pseudomonas aeruginosa, Bacillus subtilis and Malolactic bacteria. 
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Abstract 
 Polypyrrole doped Sb2S3 thin film has been deposited on stainless steel substrate by electrodeposition 

technique. Procedure involves preparation of acidic solution consisting of acetic acid (glacial, CH3CO2H) and 

Na2S2O3 as the sulphide source. Preparation of antimony precursor solution involves mixing of 0.01 M SbCl3, 

0.1 M Na2S2O3 and 0.025 M  EDTA. The Antimony prescursor solution is mixed again with 15 mL of sulphite 

solution. Cyclic voltammetry characterization was made using conventional three electrode system to identify 
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the redox potential of antimony sulphide and reduction potential of -0.5 V is found to be optimal potential for 

doping Sb2S3 in polypyrrole matrix [1] and the pH is maintained at constantly at 1.68. The surface is studied by 

X-ray diffraction (XRD), Scanning electron microscope (SEM), micro Raman, and Fourier transform infrared 

spectroscopy (FTIR) techniques. The X-ray diffraction pattern of the film showed that the deposited film is 

being orthorhombic crystal structure that showed a diffraction peak at an angle 2θ=29.04° corresponding to the 
reflection plane (021) [2]. The PL spectra of Sb2S3/polypyrrole exhibits emission peak at 361nm, [3], and 
ascertained to blue green emission region. Hence, these devices can be used for chemical and biosensor 

applications and discussed.  

Keywords: Polypyrrole, Sb2S3 thin films, Electrodeposition method . 
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Abstract 
As one of the most reactive rare-earth metal oxides, ceria (CeO2) has concerned extensive interest 

recently due to the hope it raises for many technological applications in a wide range of fields. The three-way 

catalysts, oxygen sensors, solid fuel cells, and UV blockers are just a few representative examples [1]. In this 

attempt, the crystalline phase of pure CeO2 with various morphologies has been directly synthesized using 

Cerium nitrate as a raw material and Sodium hydroxide (NaOH), Potassium hydroxide (KOH), sodium 

carbonate (Na2CO3) and Ammonia (NH3) as a precipitating agent at room temperature by simple green modified 

Co-precipitation method [2]. The thermal history of the prepared precursors was analyzed by TG/DTA analysis.   

 
During structural characterization techniques, including X-ray diffraction (XRD), Fourier infrared (FTIR), 

scanning electron microscopy (SEM) were performed on the final product. The X-ray diffraction patterns of the 
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obtained samples were confirmed with a cubic structure of cerium oxide with space group Fm-3m which was in 

agreement with the JCPDS No: 81-0798. The infrared spectrum showed that a strong band below 700 Cm
-1

 due 

to the Ce-O-Ce stretching vibrations. The microstructure of the SEM images seems to be ultra-small and 

agglomerated. The as prepared CeO2 particle will be used as filler in the Composite polymer electrolyte. 

Key words: CeO2, Co-precipitation method. 
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3.1 Biosensors for health and safety monitoring 
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Applications of biosensors for health, food, environment and defence have increased in recent years.  

Biosensor systems are emerging as one of the advanced diagnostic tools for molecular diagnostics due to their 

rapidity, specificity, ease of mass fabrication, economics and field applicability. They obtain their specificity 

and sensitivity from biological binding reactions such as antigen/antibody, enzyme/substrate/cofactor, 

receptor/ligands and nucleic acid hybridization in combination with a range of physical transducers.  The market 
for the biosensors is  US $  12 billion and it is growing rapidly.  Several commercial biosensor devices for 

diabetic diagnostics have taken major market share. Many companies in the world over manufacturing biosensor 

based on optical phenomenon  such as  surface Plasmon resonance, fluorescence, reflectance, 

chemiluminescence, bioluminescence,  Electrochemical principle such as  potentiometric, amperometric and 

conductometric, quartcrystal microbalance, cantilever based systems, MEMS ( micro-Electro-mechanical  

systems) have been used tofabriacate biosensors. Recently, nano technology-based systems becoming more 

popular for sensitive detection and affordable diagnostics.   

Nano-biotechnology has advanced in the field of biosensor through the use of novel materials such as 

gold nanoparticles, carbon nanotubes  and quantum dots   (QD). Small size, high photo-stability and size tunable 

emission properties make QD highly attractive materials in the field of biological analysis allowing high 

sensitivity and rapid analysis. These particles can be synthesized by physical as well as chemical processes. 
These particles have characteristic  size, high photo-stability and size tunable emission properties make them 

highly attractive materials in the field of biological analysis with high sensitivity and rapid analysis for many 

bioassays.  

Studies on the immobilization of antibodies for on Nanoparticles  to detect pathogens, pesticides and 

toxins have recently been reported using fluorescence and Surface Plasmon resonance (SPR).  Quantum Dots 

(QDs) can be used as suitable fluorescent labels/probes for  their  application  in  immunoassays for the 

detection of small biomolecules (biomarkers of pesticide exposure) in place of conventional dyes. The spectral 

properties of  QD  allow the multi-analyte detection of the targets.  Therefore, the bioconjugation of these QDs 

for biological fluorescent labeling may be of interest as compared to organic fluorescent dyes. These intrinsic 

properties of QDs have been used for the sensitive detection of target analytes.. The application of water-soluble 

bio-conjugated QDs for the detection of food contaminants such as pesticides, pathogenic bacterial toxins and 

for the development of oligonucleotide-based microarrays were done to detect these analytes at very low 

concentrations.  Furthermore, the utilization of significant changes in the spectral behavior of QDs and  

nanoparticles   due to  resonance energy transfer/Bioluminescence resonance energy transfer and localized 

surface plasmon resonance with bio-conjugation has potentials  in future nanobiosensor development.  

Biophotonics is an emerging area employing the photonic based emission system from biological 

source. Light generation by the biological elements such as luciferase enzyme systems, alkaline phosphatase, 

horse radish peroxidase and luminol system, have numerous applications in health, food hygiene, sanitation, 

toxin and pathogen diagnosis. These biomolecules being specific and highly sensitive find   better prospects in 

future in the field of bioimaging, studying host pathogen interaction and developing ultrasensitive biomarkers.   

The lux cassette is an array of genes that codes for bacterial bioluminescence. Recombinant 

bacteriophages carrying lux cassette is selective for a bacterium. Hence based upon the light emission selective 

bacterial pathogens can be quantified. The antibodies against food toxins can be generated into animal models 
such as poultry to get IgY antibodies. These antibodies have affinity towards its corresponding toxin. The bio-

conjugation of luciferase enzymes with these antibodies can quantify the amount of toxin present in a sample 

through the intensity of light emission unlike conventional ELISA based methods. This method is popularly 

known as bioluminescent immunoassay (BLEIA). Further the lux marker gene has also been inserted into 

certain pathogenic microbes and its pathogenicity in animal models has been studied extensively elsewhere. 

Thus host pathogen interaction study may find immense help in drug discovery. Concluding, biophotonics based 

biosensor systems has dramatically improved the present state of available diagnostic methods and is futuristic. 
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3.2 Reduced graphene oxide: Sensing, delivery, therapy 
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Graphene and its derivatives (graphene oxide, reduced graphene oxide) have drawn tremendous 

attention from the scientific community as a promising nanomaterial with applications ranging from 

optoelectronics, high-energy physics, to material science and biomedicine. Different methods have been 

reported for the preparation of the different graphene-based matrixes. In the sensing area, the choice of the way 

graphene is obtained is crucial and will influence strongly electron transfer rates, the shape and position of 
plasmonic bands but will also impact on sensitivity and selectivity to solution analytes. Besides careful 

functionalization of graphene, emphasis has to be 

put on the optimization of the interface design. The 

majority of electrochemical sensors are produced by 

simple drop casting with a reduced graphene oxide 

(rGO) suspension, a method far away from a 

carefully designed electrode with an optimal 

structure. 

In the first part of this presentation, I will 

discuss different strategies employed for the 

formation or reduced graphene oxide (rGO) and 
rGO-based composite materials. A special focus will 

be on the use of electrophoretic based approaches for 

the deposition of rGO and hybrid materials. The use 

of such interfaces for sensing applications, 

electrochemically release of drugs and its photo-

thermal activity will be presented in addition. 
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Abstract 
A novel Organic-inorganic nanocomposite of nileblue (NB) and CeO2 was synthesized and 

successfully characterized by UV-vis-diffuse spectroscopy, X-ray diffraction (XRD), scanning electron 

microscopy (SEM) and infra-red spectroscopy. The as-prepared CeO2/NB modified GCE was applied for highly 

selective and sensitive detection of dopamine (DA) in the presence of ascorbic acid (AsA) in 0.1M PBS (pH7.0) 

by DPV (Differential Pulse Voltammetry) technique. The separation of the oxidation peak potentials for DA-

AsA was about 0.194 V. This excellent electrochemical performance can be attributed to the unique structure of 

CeO2/NB composite. The response of the electrochemical sensor varies linearly with the DA concentration 
ranging from 5μM to 50μM with a detection limit of 0.050μM (S/N=3). Moreover, CeO2/NB modified glassy 

carbon electrode (GCE) exhibits an excellent catalytic activity, long-term stability and reproducibility. 
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Figure.1. Mechanistic route for the electrochemical detection of dopamine. 
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Abstract 
Deoxyribonucleic acid (DNA) analysis plays an ever-increasing role in food technology, disease 

diagnosis, genetic mutations, drug discovery and forensics. Guanine (2-amino-1, 7-dihydro-6H-purin-6-one) is 

the most readily oxidized component of the nucleic acid bases in DNA. It is mostly found in physiological 
fluids, tissues and cells related to the nucleic acids, the enzymatic degradation of tissues and dietary habits. 

Therefore, changes in the concentration of guanine are considered as important parameter for diagnosis of 

cancers, AIDS, myocardial cellular energy status, disease progress and therapy responses. Therefore, the 

determination of guanine is important in physiology and clinic fields.Although many electrochemically 

modified electrodeshave been reported for guanine detection, stillthere is a need to develop new method with 

high efficiency and convenience for the precise determination of guanine [1-3]. Here we propose a new strategy 

of using the swift heavy ion (SHI) irradiated (Ni
11+

, 150 MeV) tungsten trioxide (WO3) thin films spin coated on 

indium tin oxide (ITO) electrodes and its application for electrocatalytic oxidation of guanine (Fig. 1). Ni ions 

with various fluences (5х1011
 to 5х1013

 ions/cm
2
) were irradiated on WO3 films and its influence on surface 

morphology, structural and electrical properties of WO3has beeninvestigated. Powder XRD results reveal the 

variation in crystallite size and strain with the change in fluences but the monoclinic structure of WO3remained 
unchanged. AFM and Hall Effect studies showed that the films irradiated at high ion fluence have vertical 

standing needle-like or hillock morphology with increase in roughness which is directly related to the increase 

in density of defects. Cyclic voltammetry and electrochemical impedance spectroscopy of redox electrolyte 

were investigated and the results displayed an enhanced conductivity for 5х1012
 ions/cm

2
irradiatedWO3 

modified ITO when compared with non-irradiated films. Differential pulse voltammetric (DPV) studies of SHI-

WO3/ITO exhibitedimproved electrocatalytic activity towards the oxidation of guanine in 0.1 M phosphate 

buffer solution (PBS, pH 7.0). A linear curve between current response and guanine concentration was 

established over a wide linear range of 0.005-160 µM, and the lowest detection limit was found to be 2.3 

nM(S/N = 3). The fabricated guanine sensor showed an excellent anti-interference ability against potentially 

coexisting electroactive species, good stability and excellentreproducibility.The proposed sensor was 

successfully applied to the detection of guanine in milk, plasma and urine samples with satisfactory recovery. 

 
 
Fig. 1.Schematics showing the approach used for the 

determination of guanine based on swift heavy ion irradiated WO3 

thin films spin coated on ITO substrate. 
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Figure 1: Gas Sensor Setup 

Keywords: Swift heavy ion, irradiation, fluence, WO3 thin films, guanine, biosensor. 
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3.5 Room Temperature CO Gas Sensor based on CuO-ZnO loaded Polypyrrole Nano 
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Nanomaterials have high impact in research field due to its enhanced electrical and electronic 

properties. In the field of gas sensors, many researchers are focusing on the conducting polymer- metal oxide 

nano composites because of its high sensitivity and selectivity towards hazardous gases at room temperature. 

Carbon monoxide (CO) is one of the most hazardous gases and it has many negative impacts on both 

environment and living organisms. Inhalation of carbon monoxide reduces the oxygen level in blood and 

continuous inhalation leads to even death of human beings. It has also responsible for formation of smog and 
ground level ozone. So detection of Carbon monoxide in atmosphere is essential to reduce toxicity level of 

environment. Hetero junctions formed by Zinc oxide and Copper oxide have high sensitivity towards the carbon 

monoxide. Presence of π – electrons in polypyrrole leads to room temperature operation of the nano sensor. The 

sensor electrode formed by the polypyrrole – metal oxide nano composite has improved sensitivity and 

selectivity towards carbon monoxide at room temperature. The synthesized nano composite were characterized 

by UV-visible absorption spectroscopy, Fourier Transform Infrared (FTIR) Spectroscopy, X-ray Diffraction, 

Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM). 

CuO – ZnO nano composite was synthesized by one pot sol – gel method. Polypyrrole was synthesized 

by Chemical Polymerization method. Metal oxide nanocomposite synthesized by sol – gel method was included 

in the polymerization process to incorporate the nano- composite with the conducting polymer. Metal oxide 

nano composites were added in different weight ratios (10%, 30% and 50%) with polypyrrole to analyze the gas 
sensing property of the nano composites with different compositions. Comparative study of the gas sensing 

property of the nano composite material with different weight ratio was carried out to conclude the composite 

ratio with high sensing capability. 

 

When the sensing electrode was exposed to the gas, the 

resistivity of the material gets altered. This change in resistivity 

can be monitored using Four-Probe technique. In this method, 

constant current was given as input to the material. During 

exposure of gas, the change in resistance was measured by 

monitoring the output voltage across the material. Response time 

and Recovery time of the sensing electrode was recorded by 

using homemade gas sensor setup. Synthesized Nano composites 
exhibits improved Stability, Selectivity, Sensitivity, Response 

time and Recovery time towards hazardous Carbon Monoxide 

gas. 
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3.6 The behavior of binary lipid on different chain length thiol monolayer modified gold 
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Cationic liposomes have been studied for various applications in nanobiotechnology, drug delivery and 
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analytical chemistry. Literature strongly indicates that the effectuality of cationic liposome increases when 

combined with a zwitterionic liposome. The behavior of binary lipid mixture on solid surface is attempted for 

the first time.  The cationic liposome N-[1-(2,3-Dioleoyloxy)propyl]-N,N,N-trimethylammonium propane 

(DOTAP) and the zwitterionic liposome 1,2-Dioleoyl-sn-Glycero-3-Phosphoethanolamine (DOPE) have been 

mixed together and immobilized on three different chain length thiol monolayers such as Cysteamine (Cyst), 

Mercapto propionic acid (MPA) and Mercapto undecanoic acid (MUDA). Among the three monolayers studied, 

MPA accounts for the spherical structure of binary lipid which is well established through the sigmoidal curve 

provided by Cyclic Voltammetry (CV) Fig 1. The structure control of binary lipid is attributed by the use of 

gold nanoparticle. The DOPE-DOTAP-AuNP is applied for electrochemical label free DNA sensing for the first 

time. The complementary target (named as cDNA), non-complementary target (un-hybridized named as 

ncDNA) and single base mismatch target (named as SMM) hybridized surfaces are discriminated sensitively 

and selectively in presence of [Fe(CN)6]
3-/4-

, Fig.2. The result establishes an effective method of electrochemical 

label free DNA sensing using the binary lipid. 
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Fig 1: CV behavior of three thiol monolayers (curve a-Cyst) (curve c-MUDA) (curve e-MPA) sequentially 

modified with binary lipid mixture(curve b, curve d, curve f)  

Fig 2: CV behavior of the gold transducer sequentially modified with MPA-DOPE-DOTAP-AuNP(curve a), 

ssDNA(curve b) and cDNA (curve c) 
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3.7 Studies of self-assembled binary mixed monolayer for label free DNA hybridization 
electrochemical sensing on liposome – gold nanoparticle composite tethered on gold 
transducer 
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Liposomes are composed of phospholipids and its biocompatible character helps in DNA sensing, drug 

delivery and gene therapy application. The spherical liposome structures undergo rupture and vesicle fusion to 
form bilayer structure on the solid electrode surface. Hence, it is a great challenge to anchor liposome in the 

spherical shape on electrode surface. Comparison of literature reports on the lipid layer formation on short chain 

monolayer facilitate defective layer on surface and long chain monolayer create negative effect on charge 

transport kinetics. In this work, binary mixed monolayer mixture of short chain diluent and long chain diluent is 

used as a platform for investigating the structural changes of the lipid layer. The cationic liposome N-[1-(2,3-

Dioleoyloxy)propyl]-N,N,N-trimethylammonium propane (DOTAP) is placed in-between the binary mixture of 

short and long chain monolayer. Target self-assembled binary mixed monolayer is constructed by simple 

sequential adsorption of thiol caped 6-mercapto-1-hexanol (MCH) and 3-mercaptopropionic acid (MPA) 

diluents and studied for spherical nature of liposome-gold nanoparticle composite (Fig.1) and applied for 

detection of DNA hybridization sequence by electrochemical method. 
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Fig.1 Cyclic voltammetry behavior of liposome-gold nanoparticle composite on binary mixed monolayer 

modified gold electrode 

3.8 An Electrochemical biosensor methyl parathion on immobilization of acetylcholinesterase 
on Ironoxide - Chitosan nanocomposite 
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*E-mail: cvedhi@rediff.com, s.muthumariappan@yahoo.com 

Abstract  
Biosensensing of methyl parathion (MP) based on acetylcholinesterase (AChE) immobilization on iron 

oxide – chitosan modified glassy carbon electrode was studied. Iron oxide – chitosan acts as a biocompatible 

immobilization matrix for AChE. The fabricated biosensor device is characterized by AFM and FT-IR. AFM of 

ironoxide-chitosan composite was exhibits nanosized particle surface. Immobilization of AChE on GCE/ Fe3O4 

- chitosan was confirmed through AFM and FT-IR studies. Electrochemical oxidation of acetylthiocholine 

chloride occurs at 0.7V vs. Ag/AgCl at iron oxide – chitosan/AChE modified electrode in pH 7. Various 

experimental parameters such as effect of scan rate, MP concentration, effect of substrate concentration, enzyme 

loading and incubation time have been studied. The calibration curve has been constructed using square wave 

voltammetry in the concentration range 2 x 10
-9

M and 70 x 10
-9

M with good reproducibility and stability. The 

sensor is found to have an estimated detection limit of 1 x 10-9M for an S/N =3 and a 3 % relative standard 

deviation. The biosensor has been applied for the determination of methyl parathion spiked into vegetable 

sample of carrot. 

Keywords: Biosensor, Acetyl cholinesterase, Methyl parathion, Iron oxide, chitosan 

 

   
    
AFM images of (a) GCE/Iron oxide – chitosan (b) GCE/Iron oxide-chitosan/AChE (c) Square wave 

voltammteric of various concentration of methyl parathion ranging from (a)10 nm (b)50 nm (c)100nm (d)200 

nm (e)300 nm (f)400  nm (g)500 nm (h)750 nm  

3.9 Electroanalysis of heavy metals in seaweed using multiwalled carbon nanotubes modified 
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Abstract  
Fourier Transform Infrared (FT-IR) Spectroscopy was recorded to identify the heavy metals of Pb, Cu, 

Cd, Ni and Cr in seaweed. The ability of the ICP/OES (Inductively Coupled Plasma/Optical Emission 

Spectroscopy) system was to perform traces of multielement analyses in the seaweed sample. From atomic 

absorption spectroscopic (AAS) studies was observed Co and Ni trace, Pb, Cr and Cu minor and Fe major 

amount in seaweed. Image based analysis of phase angle distribution of heavy metals from seaweed across a 

surface was interpret through atomic force microscopy. Voltammetry is recognized as one of the most powerful 

tools in trace and ultra trace analysis of metal ions because it provides wide linear dynamic range, low detection 

limit and multi-element analysis capability. The potential is varied in some systematic manner to cause electro 

active chemical species to be reduced or oxidized at the electrode. Multiwalled carbon nanotubes modified 
glassy carbon electrode (MWCNTs / GCE) have been developed in this investigation for the trace analysis of 

heavy metals. The resultant current is proportional to the concentration of metal. Under the optimum conditions, 

the electrochemical behavior of cyclic voltammetry (CV), linear sweep anodic voltammetry (LSAV), and 



Frontier Areas in Chemical Technologies 87 
 

 

differential pulse anodic voltammetry (DPAV) were studied on modified glassy carbon electrode. The cyclic 

voltammetric behavior at different scan rates revealed the adsorption controlled oxidation of heavy metals. The 

peak current showed increasing trend with increase in concentration. By varying the concentration from 2000 to 

3125ppm was studied at a constant scan rate of 50mV/s by LSAV. Two well defined anodic peaks may be 

representing Cu and As. Square wave anodic voltammetric studies of seaweed on modified glassy carbon 

electrode showed the four well defined anodic peaks representing Pb, Cu, Cr and As. From the straight line with 

good correlation, the linear dependence of peak current with concentration was understood. Differential pulse 

anodic voltammetric studies on MWCNTs modified GCE also revealed the same four well defined anodic peaks 

around 0.223V (Pb), 0.0152V (Cu), 0.3047V (Cr) and 0.7377V (As). R
2
 values of Pb, Cu, Cr and As were found 

to be 0.988 (Pb), 0.989 (Cu), 0.985 (Cr) and 0.979 (As) respectively. The modified GCE was found to very high 

current values for all the four metals. 

Key words: FTIR, AAS, DPAV, MWCNTs / GCE, Sea weed 

 
DPAV behaviour of 3125ppm Caulerpa scalpelliformis on MWCNTs / GCE at pH 7 
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 Thymine or 4-methyl Uracil is a pyrimidine base found in DNA. Together with Adenine, Guanine and 

Cytosine, it is a major monomer unit of DNA. Any uncharacteristic change in concentration of any of these 

nucleotides is an indication of mutation or disease or disruption in the immune system. Hence the individual 

determination of these nucleotides is of significance [1]. 

 Electrochemical methods are fast techniques which provide convenient and inexpensive determinations 

using miniature instruments [2]. Chemically modified electrodes with conducting polymers electropolymerised 

on to the electrode surface can accelerate electronic transmission through the electrode surface thereby offering 
high sensitivity and selectivity. In addition, electrochemical polymerisation ensures controllable and 

homogeneous formation of the conducting polymer which strongly adheres to the electrode surface [3]. 

 Here we discuss a poly Glutamic acid (pGA) modified Glassy Carbon Electrode (GCE) as a probe for 

the determination of Thymine in alkaline media. Glutamic Acid was polymerized on to the surface of a cleaned 

GCE using a procedure reported elsewhere [4]. The thickness of the pGA layer on the GCE surface was 

optimized by studying the response towards oxidation of 100 µM Thymine. The pGA layer formed from 2 mM 

Glutamic acid in PBS pH 7 by cycling the potential between -800 mV to 2000 mV for 20 cycles was found to 

give the best response in 0.1N NaOH for the electro-oxidation of 100 µM Thymine.   

The oxidation of 100 µM Thymine on a bare GCE took place at 780 mV with a current of 9.6 µA 

whereas on the pGA modified GCE the oxidation peak shifted to 760mV with peak current 22.2 µA in 0.1M 

NaOH (Figure 1).  

The origin of this electro catalytic effect was investigated using SEM imaging and cyclic voltammetry 

studies. A study of the effect of scan rate on the reversible peak currents of 2 mM Potassium Ferricyanide using 
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cyclic voltammetry, provides a method for the determination of surface area of the electrodes. The surface area 

of the bare electrode was obtained as 0.1248 cm
2 
and that of the modified electrode was obtained as 0.1976 cm

2
. 

The SEM image of the modified electrode indicates that the electropolymerisation of pGA has roughened the 

surface of the glassy carbon electrode, thereby increasing its surface area (Figure 2a and 2b). These two 

observation points out to the surface modification of GCE by pGA. 

Figure 1. Oxidation peak of 100 
µM Thymine on a) bare GCE and 
b) pGA modified GCE in 0.1 M 
NaOH                   

 

 

Figure 2.  SEM image of a) bare GCE and b) pGA 
GCE 

The variation of anodic peak current for the electro-oxidation with concentration of thymine was 

studied using Square wave voltammetry and was seen that the relationship between current and concentration 

was linear in the range 30 µM to 1000 µM (Figure 2a and 2b) with a detection limit of  

 

Figure 2 a) Overlay of Square Wave voltammograms of electro oxidation of Thymine from 80 µM to 1000 
µM concentrations at the pGA GCE in 0.1M NaOH. 2b) Calibration plot from 30 µM to 1000 µM 

 Linear Sweep voltammetry was used to study the dependence of the oxidation peak parameters on the 

scan rate (υ) in the range from 10-100 mVs
-1

. The plot of peak current versus square root of scan rate was found 

to be linear pointing to the fact that the electro-oxidation is a diffusion controlled process [6]. A linear 

relationship was also found between the peak potential (E) and ln υ. The slope of the plot of E vs ln υ was used 
in the Laviron’s equation to determine the number of electrons involved in the electro-oxidation process [5]. The 

number of electrons involved in the process was calculated to be 0.86 which indicates that the electro-oxidation 

process follows a one electron pathway. 

 The effect of the other DNA bases on the oxidation peak of thymine on the pGA modified GCE was 

studied and it was observed that Guanine, Cytosine and Uracil did not interfere with the determination of 

Thymine when present up to 10 fold excess concentrations. The interference produced by adenine was well 

below 5% when present in 1:1 molar ratio. The utility of the pGA modified GCE for the determination of 
Thymine was tested in thermally denatured Herring Sperm DNA using the standard addition method. The 

results obtained were in good agreement with the theoretical value. 

Acknowledgement: The Authors would like to thank the University Grants Commission, India for the financial 

assistance in the form of Teacher Fellowship and One Time Grant respectively. 
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Introduction 
Epinephrine (EP), a hormone produced by the adrenal medulla, is also a significant neurotransmitter in the 

central nervous system of mammals[1].Vital responses like blood pressure, respiratory rate etc. and also 

essential body functions can be controlled by the hormone epinephrine[2]. Regulation of EP levels is significant 

for the maintenance of the homoeostasis of the body[3]. Anxiety disorders are a result of increased 
concentration level of catecholamines and their metabolites. Hence, the determination of EP has attracted much 

attention and is of clinical interest, especially in the diagnosis of Parkinson's disease, extracranial solid cancer in 

children, hypertension and benign tumor [2]. Here, we explore the emission properties of the probe PEG6000 

coated carbon nanoparticles (PCN) which were synthesized from honey and its use as a turn-on type fluorescent 

reporter of EP. The introduced method is based on the interaction of EP with PCN resulting in the fluorescence 

enhancement of PCN. 

Results and Discussions 
PCN which were synthesized by a procedure as reported elsewhere[4] were characterized by UV-Vis 

spectrometry, fluorescence spectroscopy, FT-IR and Transmission Electron Microscopy (TEM). The addition of 

EP to PCN results in an enhancement of its fluorescence intensity. In order to evaluate the performance of the 

assay, the fluorescence intensity of PCN in presence of EP solutions of varying concentrations ranging from 

9.90×10
-9

 M and 1.07×10
-7

 M was measured. A gradual increase in fluorescence intensity was observed with 

increase in concentration of EP (Figure 1). The calibration plot with concentration of EP against I/I0 values was 

highly linear in this range (R
2
 = 0.998) and the limit of detection (LOD) was found to be 7.59×10

-10
 M (Figure 1 

inset). 

 
Figure 1. Effect of concentration of EP on the fluorescence intensity of PCN. Inset shows the plot of I/I0 

against Concentration of EP 
In order to study the interaction of EP with PCN, TEM analysis was carried out. TEM image of PCN (Figure 2) 

clearly shows the aggregation of these nanoparticles in the presence of EP. Aggregation effect is shown to block 

the nonradiative decayprocess thereby increasing the rate of radiative electron hole recombination which causes 

enhancement of fluorescence. Also, NH2 and OH groups present in EP can provide electrons to the fluorophore 

and thereby bind with the surface defects present on it leading to the removal of the local trap states and 
formation of more radiative centres on the surface. 

 
Figure 2.TEM images of (a) PCN (b) PCN in presence of EP 

To check the selectivity of the system, the fluorescence intensity of PCN was measured in the presence 

of some biologically important compounds such as EP, norepinephrine (NE), homovannilic acid (HA), 

creatinine (CR), ascorbic acid (AA) and uric acid (UA). Among these only EP was found to effectively enhance 

the fluorescence intensity of the probe whereas all others cause weak fluorescence variations. Thus this 

fluorescent sensor can be used for the selective determination of EP.  

 The application of the proposed method was tested by using it for the practical analyses of EP in spiked 

urine samples. The results are shown in Table 1 and indicate recovery efficiencies between 97.9% and 104.4 %. 
Based on five replicate measurements, the RSD for EP determination in the examined urine samples was found 

to be 3.2%.Results clearly indicate that proposed method is in good agreement with those provided by the HPLC 

method. 
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3.12 Electrochemical sensor for cefotoxime based on gold modified molcularly imprinted 
polymer 
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 Molecularly imprinted polymer (MIP) based electrochemical sensor was prepared for the 

electrochemical detection of cefotoxime, a widly usingantibiotics which alsocauses serious damage forhuman 

health.MIP film was electrochemically polymerized on glassycarbon (GC) electrodein presence of pyrrole and 

cefotoxime asmonomer and template molecules respectively. A careful removal of cefotoxime creates 

complimentary cavity, which used for specific recognizingtowards target in analytical samples. Such analyte 

binded MIP electrode was emloyed as working electrode for voltametric sensing [1,2]. Gold nanoparticles 

(AuNPs) was incorporated using  contolled electrochemical tools to improve analytical performance. MIP and 

MIP/AuNPs were characterized through cyclic voltammetry (CV), AC impedometry and Scanning electron 
microscope (SEM) techniques.SEM image (Fig. 1) confirms the average size of the gold nanoparticles on GC 

electrode was found to be in therange of ~ 15-25nm and spherical in shape.Imprinted Polypyrrole film was 

resulted as sphere like particles and its size was ~ 200nm.  

 
Figure 1. SEM image of AuNPs (A), and MIP coated on AuNPs 

 
Figure 2. Differential Pulse voltamograms for standard samples of cefotoxime (A) andfor Urine samples (B)on 

MIP/AuNPs/GC electrode. 

Differential Pulse voltametric (DPV) studiesshows linear peak current intensity for1×10
-3

 to 1×10
-

8
M.Oxidation peak at 0.87 V indicates that the electro-oxidation of Cefotaxime on MIP/AuNPs/GC electrode 

surfacewhich confirms the successful rebinding of Cefotoxime in polymer imprints (Fig. 2 A). Urine samples 

were spiked with known amount Cefotoxime and analysed recovery studies.In Fig. 2 B (i) & 2B(ii) are blank 

and cefotoxime spiked urine samples respectively.Thus the developed molecularly imprinted polymeric sensor 

offers improved sensitivity, reproducibility, stability and it can be used to quantify cefotoxime in real samples. 
Keywords: Electrochemical sensors, Molecularly imprinted polymers (MIPs), Cefotoxime. 
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Abstract 
We have synthesized a new 4-bromothiophene functionalized rhodamine derivative RBD2 which 

specifically binds to Al
3+

 in the presence of excess of other competing metal ions with colour changes in their 

absorption and fluorescence spectral studies [1-3]. These spectral changes are sufficient to detection of Al
3+

 ions 

in the visible region of the spectrum and thus support naked eye detection. The fluorescent probe, RBD2, could 

be active as a Fluorescence resonance energy transfer (FRET) based sensor for detection of Al
3+

 based on the 

process involving the donor thiophene and the acceptor Al
3+

 bound xanthene fragment [4-5]. The aforesaid 

studies reveal that RBD2−Al3+ complex is highly selective and fully reversible in presence of sulphide anions 

[6]. Besides, the fluorescence microscopic studies confirmed that the fluorescent probe RBD2 could be used as 
an imaging probe for detection of uptake of Al

3+
 ion in HepG2 human liver cancer cells. 

Keywords 

Chemosensor; Fluorescence; Rhodamine; Al
3+

 ion; Cell imaging. 

 
 
 
 
 
 
 
 
 
 

Figure 1. (a) Changes of the fluorescence emission of RBD2 (10 μM) observed upon addition of metal ions 

(nitrate salts of Na+, Mg2+, K+, Ca2+, Fe2+, Co2+, Ni2+, Cu2+, Fe3+, Pb2+, Pd2+ and Al3+) (10 equiv) in a 

ACN/HEPES buffer (1 mM, pH 7.3; 1:4 v/v). (b) Fluorescence titration spectra of RBD2 (10 μM) upon addition 
of 5 equiv of Al

3+
 in ACN/HEPES buffer (1 mM, pH 7.3; 1:4 v/v) λex = 495 nm.  
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3.14 Piperazine based Schiff base for chemosensor and biological applications 
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Schiff base is widely studied for its synthetic flexibility, selectivity and sensitivity towards the central 

metal ion. The presence of azomethine group(-N=CH-) imports in elucidating the mechanism of transformation 
and racemization reaction biologically. Schiff bases have been used as drugs and possess a wide variety of 

(
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biological activities such as antibiotic, antifungal, anticanerous and pharmacological properties. A variety of 

fluorescent chemosensors have been developed using schiff base compounds due to the restriction in C=N 

isomerization. These Schiff base compounds also find its application in cell imaging. 2-Hydroxy-1-

napthaldehyde and aminoethylpiperazine is a used to synthesis a Schiff base receptor HN-AEP [1-((Z)-(2-

(piperazin-1-yl)ethylimino)methyl)naphthalen-2-ol] which acts as luminescent chemosensors for Al
3+

and Br
-
. 

The synthesized ligand HN-AEP was characterized by 1H-NMR, ESI-Mass and FTIR. The selectivity of HN-

AEP receptor was investigated upon addition of several metal ions such as Li
+
, Na

+
, K

+
, Ca

2+
, Mg

2+
, Sn

2+
, Cu

2+
, 

Co
2+

, Mn
2+

, Mg
2+

, Li
2+

, Ni
2+

, Zn
2+

, Ba
2+

, Cd
2+

, Hg
2+

, Cr
3+

 and Al
3+

 in methanol. Its higher sensitivity and 

selectivity towards Al
3+

 ion and Cu
2+

 were studied through absorption and emission channels, with a detection 

limit of 10 x 10
-6

 M was established. Selectivity of chemosensor is explained for Al
3+ 

based on the excited-state 

intra molecular proton transfer (ESIPT). The selectivity for anion binding with HN-AEP was also done with I
-
, 

Br
-
, Cl

-
, F

-
, CN

-
, ClO

-
4, HSO

-
4 in methanol. It was found that the ability for Br

-
 enhancement was more than 10 

fold than the receptor. 

 

 

 

 

 

 

 

 

Scheme 1 Chemical Structure of synthetic route of HN-AEP 

Further, the in vitro antibacterial activity of this compound was carried out using two Gram-positive 

and two Gram-negative bacterial pathogens. Test concentration of HN-AEP for screening was fixed to be 

10mg/100µl. The antibacterial activity was confirmed for two Gram-positive bacteria (Bacillus subtilis, 
Streptococcus pneumoniae) and one Gram-negative bacteria (Proteus vulgaris). Significant zone of inhibition 

was found in B. subtilis whereas S. pneumoniae showed moderate zone of inhibition, P. vulgaris showed 

minimum zone of inhibition and Escherichia coli did not show any antibacterial activity. HN-AEP activity 

against human bacterial pathogens was tested by varying dosage of the compound and compared with standard 
antibiotic. In addition, anti-biofilm activity of HN-AEP is underway. Thus, the Schiff base HN-AEP is a new 

antibacterial agent to treat biofilm associated bacterial infection in humans. 
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Introduction 
Carbon nanotubes (CNTs) has long been recognized as a promising electrode material in the field of 

electrochemistry due to its capability of direct electron transfer, high electrical conductivity, large surface area 

and chemical stability but the lack of dispersibility of pristine CNTs in water  has made the electrode fabrication 

quite a challenging task [1].  Graphene oxide (GO) has received immense interest due to its low manufacturing 

cost, large specific surface area, amphiphilic nature and long term stability. GO possesses abundant oxygen 

containing functional groups such as epoxide, hydroxyl, carboxylic groups which can significantly affect the 

van der Walls interaction existing between nanosheets and thus it is water dispersible [2]. The hydrophilic 

properties of GO can enable the formation of a stable dispersion of GO-CNT nanocomposite material, through 
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π-π stacking interactions for fascinating electrochemical applications.  Several recent studies have demonstrated 
the superior performance of the GO-CNT nanocomposite as an electrode modifier in comparison to the CNTs 

modified surface [3]. Herein, the application of GO-MWCNT towards the sensitive and simultaneous 

determination of two pesticides, viz. carbendazim and isoproturon is reported for the first time. Carbendazim is a 

systemic fungicide used to control a wide range of fungal diseases in crops of fruits and vegetables while 

isoproturon is widely used as a herbicide. The threshold safe limits of carbendazim and isoproturon have been 
declared as 0.02 ppm and 0.1 ppm respectively [4,5].  Therefore it is essential to develop a simple, rapid, 

sensitive and selective methodology for the determination of these pesticide residues in soil and water resources. 

Results and Discussion 
Fig. 1 Schematic 
representation of 
preparation of 
GO-MWCNT 
and its 
differential pulse 
voltammetric 
response towards 
the simultaneous 
determination 
carbendazim and 
isoproturon 
pesticides 

 

 

 

 

The XRD pattern of the GO-MWCNT shows two typical peaks at 2ϴ = 11.62
o
, 26.32

o
 corresponding to 

GO and MWCNT respectively present as components in the nanocomposite. The SEM image indicates the 

presence of randomly oriented nanotubules on the GO nanosheets.  Cyclic voltammetry studies on GO-
MWCNT modified surface in H2SO4 (pH 2) suggest a good electrocatalytic activity towards oxidation of 

carbendazim and isoproturon and an excellent synergy with respect to MWCNT/GCE and GO/GCE.  The linear 

dependence of oxidation peak current against scan rate indicates a diffusion controlled reaction.  The optimum 

pH is observed as pH 2.  A differential pulse voltammetric sensor has been developed for the simultaneous 

determination of carbendazim and isoproturon using GO-MWCNT/GCE electrode in which the concentration of 

one analyte is varied while that of the other analyte is kept constant (50 µM). Linear calibrations are obtained 

for carbendazim in the concentration range of 0.05 to 800 µM  with a detection limit of 30.77 nM and and a 

current sensitivity of 1.16 µA µM
-1

 cm
-2

 and for isoproturon in the concentration range of 0.1 to 700 µM with a 

detection limit of 12.62 nM and a current sensitivity of 1.11 µA µM
-1

 cm
-2

. 

Conclusion 
For the first time, a GO-MWCNT based nanocomposite was used for the simultaneous determination 

of carbendazim and isoproturon. The electroanalytical performance of the GO-MWCNT/GCE for this study has 
been assessed in comparison to bare GCE, GO/GCE and MWCNT/GCE by cyclic voltammetry and DPV at pH 

2. The GO-MWCNT electrode modifier is found to be competitive to other nanocomposites reported in 

literature for the simultaneous determination of carbendazim and isoproturon. 
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Introduction 
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 Carbon dots (CDs) and graphene quantum dots (GQDs) have recently emerged as superior 

fluorophores because of their interesting properties including excellent photostability, small size, 

biocompatibility and highly tunable photoluminescence (PL) property.  Besides,  fluorescent CDs possess rather 

strong ability to bind with other organic and inorganic molecules due to their abundant surface groups. Thus, 

CDs can be manipulated via a series of controllable chemical treatments and satisfied the demands in the 

photocatalytic, biochemical, and chemical sensing, bioimaging, and drug carrier. Currently, the researches of 
fluorescent CDs mainly focus on two aspects; one is developing rapid, simple preparation method of fluorescent 

CDs, and the other is expanding the application field. The present study aims to address the synthesis, 

characterization and application of CDs. The CDs were prepared from asparagines by a simple hydrothermal 

method and then characterized by FT-IR, UV-vis and spectrofluorimetry. Finally, the CDs were utilized for the 

sensitive determination of Hg(II).  

Experimental 
Asparagine was purchased from Sigma-Aldrich. All other chemicals used in this study were of 

analytical grade and used directly without further purification. Double distilled water was used to prepare the 

solutions in the present work. Carbon dots were prepared as follows. 0.5 g of asparagine was heated in a heating 

mantle about 100
o
C. It was liquated after 10 min and the color was changed to brown within 20 min. The brown 

color solution was then dissolved in 100 ml of NaOH and stored in refrigerator. Absorption spectra were 

measured by using JASCO V-550 UV-vis spectrophotometer. Fluorescence spectral measurements were 

performed on JASCO FP 8500 spectrofluorimeter at room temperature. 

Results and Discussion 
 The synthesized CDs are green-blue luminescent (insert of Fig.1). They show absorption maximum at 

207 nm, corresponding to -* transition and a shoulder band at 273 nm due to n-* transition. While exciting 
at 348 nm, they show emission maximum at 441 nm. It was found that the emission maximum was independent 

of excitation wavelength. This suggests that the size and surface states of CDs are uniform. While adding 

several toxic metal ions in the milli molar range including Pb(II), Cd(II) and Cu(II), the emission maximum 

remains unchanged. However, the emission was quenched while adding Hg(II) in the micro molar range. Fig. 1 

shows the emission spectra of CDs in the presence of different concentrations of Hg(II). While adding 1 µM 

Hg(II), the emission intensity was decreased. Further addition of 1 µM  each increment, the emission was 

quenched systematically. After the addition, 36 µM Hg(II), the emission intensity was drastically quenched. The 

detailed results will be discussed in the poster.  

 
 

Fig.1. Emission spectra of CDs in the presence of 1-36 µM Hg(II) (each 

1 µM increment). Inset: Photograph of CDs under UV light.   
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Ceria (CeO2) is an important rare earth oxide and has been widely investigated in the automotive 
exhaust purification, oxygen storage and release catalysis, and solid oxide fuel cell applications. The electronic 

structure and physico-chemical properties of CeO2 can be easily altered by introducing oxygen vacancies via 

appropriate chemical doping with transition metal ions [1]. 

In the present work, Cu doped CeO2 nanoparticles were prepared by microwave irradiation (2.45GHz) 

method which permits us to produce gram quantity of homogeneous nanoparticles in just 20 min. Powder XRD 

results confirmed that both pure and Cu doped CeO2 form in cubic fluorite structure with the space group Fm3m 

(ICDD card no. 34-0394) [Fig. 1A]. Raman spectra reveal that the most intense peak at 456 cm
-1

 correspond to 

the symmetrical stretching mode (F2g) of the Ce–8O vibration unit [2] [Fig. 1B].  

 

 

 

Fig. 1 (A) XRD pattern, (B) Raman spectra of (a) pristine 

CeO2, (b) 3 wt% Cu, (c) 5wt% Cu and (d) 10wt% Cu 
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doped CeO2 NPs 

 

 

 

We have fabricated methyl parathion (MP) electrochemical sensor based on Cu-CeO2 NPs modified 

glassy carbon electrode (GCE) without any electron mediators. MP is a restricted-use organophosphorus 

insecticide throughout the world which is being used on a number of economically important crops such as 

cotton, soybeans, cereals, fruits, sugar cane, etc. Poisoning with MP leads to cholinergic overstimulation, with 

signs of toxicity including sweating, dizziness, vomiting, diarrhea, convulsions, cardiac arrest, respiratory arrest, 

and, in extreme cases, death. The determination of residues of MP in waters is very important. 

 
Fig. 2 (A) CV response of 100 μM MP in 0.1 M KNO3 at  bare GCE, pristine CeO2,  5wt% and 10 wt% Cu-

CeO2 modified GCE recorded at a scan rate of 50 mV/s and (B) CV of 10wt% Cu-CeO2/GCE in 100 μM MP at 
different scan rates (50-500 mV/s). 

It can be seen that the Cu (10 wt%) doped CeO2 exhibit improved catalytic activity toward the 

detection of MP when compared to that of bare GCE and pristine CeO2. The effect of scan rate, pH and various 

concentrations of MP were studied.  The results and a possible mechanism will be presented in detail. 
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3.18 Polymer based nanobiosensor and its controlled drug delivery for the of detection of 
glucose 

J. Nivin, B. Kalyanasundar and C. Sivakumar*, 
Electrodics and Electrocatalysis Division, CSIR-Central Electrochemical Research Institute, Karaikudi-630 006, Tamil 

Nadu, India. E-mail: ccsivakumar@cecri.res.in 

Abstract 
Glucose biosensor based on conducting polymer, poly(2,5-dimethoxy aniline) (PDMA) film on Au 

electrode  was constructed. Glucose oxidase (GOx, from asspergellius) was physically entrapped during electro 

polymerization of the monomers (DMA) in 0.5 M sulphuric acid (H2SO4). The amperometric responses of the 

nanobiosensor electrodes were measured in the absence of a mediator and are characterized by cyclic 

voltammetry, amperometry, SEM, FTIR and XRD. Polymer based controlled drug delivery system was 

synthesizzed using β-cyclodextrin and PEG 6000 for diabetes. The Glimepiride drug complex was synthesized 
by kneading method and characterized by in vitro dissolution study and FTIR. Highly sensitivity and selective 

glucose sensor was developed by using PDMA on Au electrode, Good controlled  release of the Glimepiride 

coupled with biodegradable of  polymer provides a prospective controlled release dosage form to deliver the 

drug in the therapy of diabetes. Our polymer based biosensor and control drug delivery will find a new path for 

the growing market of nanotechnology in drug delivery systems. 

Keywords: Nanobiosensor, Durg-nanocomplex, Type II diabetes and Programmed drug  

                   delivery. 

3.19 Tin dioxide (SnO2) nanoparticles based biosensors for monitoring of neurochemical 
substances 

N. Lavanya, C. Sekar* 

Department of Biosensors and Bioelectronics, Alagappa University, Karaikudi-630003, TN. *Sekar2025@gmail.com 

Nanostructured tin dioxide (SnO2), a stable n-type semiconductor (Eg = 3.6 eV at 300 K), has been 
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extensively studied as a promising material for biosensor applications. Performance of the sensors could be 

improved by adopting different strategizes such as chemical doping, surfactant mediation, composite formation 

and gamma ray irradiation [1,2] of the sensing element.  In the present work, an electrochemical sensor has been 

fabricated based on CTAB assisted SnO2 nanoparticles modified glassy carbon electrode (GCE) for 

simultaneous determination of epinephrine (EP) and norepinephrine (NEP) in the presence of ascorbic acid 

(AA) and uric acid (UA). Catecholamine neurotransmitters such as EP and NEP play essential role in the 

mammalian central nervous system (CNS). These molecules are involved in a large variety of 

neurophysiological processes including learning, sleep, memory and appetite. Damage in secretion or uptake of 

neurotransmitters is known to cause neurodegenerative diseases, drug addiction, and depressive syndromes.  

Surfactant assisted SnO2 NPs were synthesized by microwave irradiation method [3] and the products 

were characterized using powder XRD, TEM, UV-Vis absorption, CV, EIS and SWV.  XRD and HRTEM 

studies confirmed the formation of rutile structure with space group (P42/mnm) and nanocrystalline nature of the 

products with spherical morphology.  [Fig.1]. The optical absorbance spectra indicate that the absorption edge 

shifts to higher wavelengths implying a red shift in band gap with respect to bulk SnO2.  

 

 

 

 
 

 

 

 

Fig. 1 (A) XRD pattern of (a) pristine SnO2, (b) EDTA and (c) CTAB assisted SnO2 NPs and  (B, C) TEM and 

HRTEM image of CTAB-SnO2 NPs. 
A mediator-free electrochemical sensor was fabricated for simultaneous determination of EP and NEP 

based on surfactant assisted SnO2 modified glassy carbon electrode. When compared to the pure SnO2, CTAB-

SnO2 nanoparticles exhibited excellent electron transfer properties for the simultaneous detection of EP and 

NEP [Fig.2A].  The effect of scan rate and pH of the electrolyte was studied.  Under optimum conditions, the 

calibration curves for EP and NEP were obtained over the wide concentration range of 0.1-300 μM and 0.1–250 
μM with the detection limits of 0.01 and 0.019 μM respectively [Fig.2B]. The developed sensor showed an 

excellent anti-interference ability against electroactive species such as ascorbic acid and uric acid and metal ions 

and proved to be useful for the determination of EP and NEP in human urine samples with satisfactory results. 

These sensors are essential for non-invasive disease diagnosis and pharmaceutical applications. 

 

 

 

 

 

 

 

 
 
Fig. 2 SWVs obtained for the mixture of 500 μM each EP and NEP in 0.1 M PBS (pH 5.0) at  (a) bare GCE, (b) 

pristine SnO2, (c) CTAB-SnO2 (d) EDTA-SnO2 modified GCE and (B) SWVs obtained for various 

concentrations of EP (1 to 300 μM) and NEP (1 to 250 μM) at CTAB-SnO2/GCE in 0.1 M PBS (pH 5.0) and 

inset shows plots of the reduction peak currents as a function of various concentrations of EP and NEP. 
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3.20 Determination of Heavy Metals on Poly(Aniline-Co-Sulfamethazine) Modified Electrode  
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Sulfamethazine (SMZ), 4-amino-N-(4,6-dimethyl-2-pyrimidine) benzene sulfonamide is a commonly 

used drug in veterinary medicine. Thin film of Poly (aniline-co-sulfamethazine) was synthesized by using cyclic 

voltammetry in 0.1M aqueous sulfuric acid on the surface of the Glassy carbon electrode at different monomer 

concentrations [1-3]. The copolymer was characterised by UV, IR, NMR, XRD and SEM. The suitability of this 

novel copolymer modified electrode was applied for the detection and determination of first transition metals 

from vanadium to zinc in various pH media using Square Wave Stripping Voltammetry and Differential Pulse 

Stripping Voltammetry. The optimum parameters were arrived and calibration plots were done. Good response 

was observed for the metal ions of Cu, Mn and Co. All modified systems led to the determination upto ppb level 

with good correlations.  

Keywords: Sulfamethazine, Glassy carbon electrode, Square Wave Stripping Voltammetry and Differential 

Pulse Stripping Voltammetry 

 

 

 

 

 

 

 
 

 

 

 

 

Left: Cyclic voltammetric behaviour of 0.01 M aniline and 0.0025M sulfamethazine on GCE in 0.1M H2SO4, 

scan rate 100 mV/s, Right: SEM micrograph of the copolymer  
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3.21 Controlled growth of single crystalline nanostructured dendrites of α-F2O3 blended with 
MWCNT: a systematic investigation of highly selective determination of L-dopa 

D. Nathiya and J. Wilson* 
*Polymer Electronics lab, Dept. of Bioelectronics & Biosensors, Alagappa University, Karaikudi – 630004.  

Email: nathiyad725@gmail.com 

Research on the development of high surface area materials for the sensing of biomolecules by 

electrochemical method is becoming a hot area of research due to their high sensitivity, selectivity and 

convenience. In that metal oxides doped with MWCNT plays a vital role because of its different physical, 

chemical and enhanced electronic properties.Recently, a variety of dendritic structures of metals, metal oxides 

and chalcogenideshave been extensively investigated for various applications [1,2]. Among them, α-Fe2O3has 
been identified as a suitable material for a variety of applications in magnetic devices, catalysis, biosensors, 

photo electrodes, lithium ion batteries and pigments [3,4].In sensing of biomolecule like L-dopa, a precursor of 

dopamine is an important neurotransmitter which is commonly used for the treatment of neural disorders such as 

Parkinson’s syndrome. In this work, we have synthesized α-Fe2O3 dendritic nanostructures by hydrothermal 

method and then blended with MWCNT to construct a biosensor for the determination of L- dopa. 

The structure of the new material was characterized by transmission electron microscopy (TEM), 

Scanning Electron Microscopy (SEM). In that, the surfactant assisted α-Fe2O3 exhibited uniform dendritic 

shaped nanostructures with hierarchical arrangement of a well-defined main trunk, branches and sub-

branches.The crystallinity of a material is characterized by X-ray diffraction (XRD) pattern which results 

rhombohedral structure and also reflection of graphic represents α-Fe2O3/MWCNT composite. The 

electrochemical behavior of L-dopa through a fabricated α-Fe2O3/MWCNT composite onto the surface of glassy 
carbon electrode was also studied by cyclic voltammetry (CV), differential pulse voltammetry (DPV) and 

amperometry in phosphate buffer solution (PBS) at pH 7.2. From the experimental results α-Fe2O3 blended with 

MWCNT composite has shown 3-fold increase of the oxidation peak current as compared to bare electrode. The 

DPV current responses of L-dopa were increased linearly in the range from 5.0 10
-8

 to 3.8 10
-6

 M with a lower 
detection limit of 30 nM (3σ). Thus the present work exhibited good sensitivity, selectivity and stability towards 
the determination of neurotransmitter with low detection limit. 
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Fig 1. Schematic diagram for L-dopa sensing of α-Fe2O3/MWCNT composite 
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3.22 Properties of SnO2-CNT powdered particles by using hydrothermal method for gas sensors 
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Crystalline SnO2:CNT powdered particles were prepared by source materials of tin acetate and 

SWCNT using a precursor containing these solution, as prepared particles were undergone the annealing two 

different temperatures of 150º C and 300
0
 C. The structural, morphological and optical properties have been 

investigated. X-ray diffraction analysis showed that the as-prepared were well crystallized and polycrystalline 

with cubic structure having (111) preferred orientation. SEM results showed the nanocrystalline nature of the 

SnO2:GO powders. The electrical parameters like the bandgap, transmittance and absorbance were found. 
Carbon based on hybrid carbon nanotube-SnO2 gas sensors is described. The hybrid gas sensors were fabricated 

using by hydrothermal synthesis. The instrument employs feature extraction techniques including integral and 

primary derivative, which lead to higher classification performance as compared to the classical features (∆R 
and ∆R/R0). It was shown that doping of carbon nanotube (CNT) improves the sensitivity of gas sensors, while 
quantity of CNT has a direct effect on the selectivity to volatile organic compounds, i.e., methanol (MeOH) and 

ethanol (EtOH). The sensor applications of this pelletized tablets of SnO2:GO were also demonstrated. Based on 

the proposed methods, this instrument can monitor and classify 1 vol% of MeOH contamination in whiskeys. 

Keywords: Structural, morphological, sensor and EtOH. 

 

 

 

 

 

 

 

 

 

Figure 1. XRD spectrum of SnO2-CNT as-prepared powdered particle 
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3.23 Silver nanoparticles for selective and sensitive sensing of Hg2+ colorimetrically 

Muthupandi Kasithevar and Prakash Periakaruppan
* 

Department of Chemistry, Thiagarajar College, Madurai – 09, Tamilnadu, India  
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Abstract 
The present study reports an eco-friendly process for the synthesis of silver nanoparticles (Ag-NPs) 

using aqueous leaf extract of Talvergia Latibokiya (TVLB). The structural and morphological characteristics of 

synthesized Ag-NPs were investigated by UV-visible, FT-IR, XRD, HR-TEM and EDX analysis. The green 

synthesized Ag-NPs were tested for selective and sensitive sensing of Hg
2+

 calorimetrically, which show an 

excellent selectivity and sensitivity in the presence of interfering metal ions. A spectrophotometric method has 

been established for sensing of Hg
2+

 in the range from 0 to 1000 nm, with a limit of detection (LOD) as low as 

7.6 x 10-9 mol L-1. The mechanism for green synthesis of Ag-NPs and detection of Hg2+ are discussed. 

 
 
 
 
 
 
Fig. 1 (a) TEM image of Ag-NPs and (b) EDX spectrum of Ag-

NPs 

Key words: Green synthesis, Silver nanoparticles, mercury, colorimetric sensing 

3.24 Highly Selective Fluorescent Chemosensor for the Detection of Al3+ using a Rhodamine 
Spirolactamand its application in cell imaging 

R. Manjunath and P. Kannan* 
Department of Chemistry, Anna University, Chennai-600025 India. E-mail: rmanju.chem@gmail.com 

A highly selective and sensitive rhodamine based fluorescent and colorimetric chemosensor for Al
3+

 was 

synthesized. The structures of synthesized compounds were confirmed by using 1H-NMR, 13C-NMR, IR, UV-

Vis spectrometer and ESI-mass spectral data and its optical properties were studied by UV-Visible and 

fluorescence spectroscopy. Chemosensing behavior of the synthesized chemosensor were tested with various 

metal ions such as Zn
2+

, Cd
2+

, Ni
2+

, Co
2+

, Hg
2+

, Li
+
, K

+
, Mg

2+
, Na

+
, Ca

2+
, Mn

2+
, Cu

2+
, Pb

2+
 in aqueous solution 

.The chemosensor displays an excellent selective and sensitive response towards Al
3+

 ions over other tested 

metal ions in the aqueous medium. Chemosensor L was colorless and non-fluorescent in the absence of Al
3+ 

ions 

while addition of Al
3+ 

ion pink color with strong fluorescence was observed. This process is mainly attributed by 

spirolactam ring-opening process of rhodamine dye. The colorimetric and fluorescent response of Al
3+

 ion can 

be conveniently detected even by naked eye and can serve as a naked-eye chemosensor for Al
3+

 ion. The 

association constant for L+Al3+ was calculated as 2.03×103 L mol-1 with binding mode of 1:2 stoichiometric 

fashions. In addition, fluorescence imaging experiments of Al3+ ions in living cells demonstrate its value in 

practical applications in biological systems. 

 

 

 

 

 

 

Fluorescence spectra of chemosensor with increasing concentration 

of Al
3+

(0 - 2equiv.) in aqueous medium. 
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3.25 Synthesis and characterization of polythiphene-zinc oxide nanocomposite for oxygen 
sensing application 

Regina. R, Heiner. A. J and Gurunathan. K
*
 

Nano Functional Materials Lab, Dept. of Nanoscience & Technology, Science Campus, Alagappa University, Karaikudi, 
Tamilnadu, India – 630 003. E-mail: kgnathan27@rediffmail.com 

Oxygen is an essential element for all living organisms. It has widely used in industries, medical field, 

space research, space & scuba suits etc. High fraction of inspired oxygen has been associated with several 

effects on lung tissues. Nano particles have vital role as the sensing electrode in gas sensing system due to its 

large surface area. Nanocomposites of polythiophene (PTh) and zinc oxide (ZnO) nanoparticles (NPs) have high 

sensitivity and selectivity towards oxygen gas. Preparation of the nano composite was done by oxidative 

polymerization method. In this method, the nano composite was synthesized by polymerization of thiophene 

with ammonium per sulfate (APS) as oxidizing agent with ZnO particles. Prepared nanocomposites were 

characterized by Fourier transform infrared (FTIR), Scanning Electron Microscope (SEM), Atomic Force 

Microscopy (AFM), Transmission Electron Microscopy (TEM), X-ray diffraction (XRD) and UV-Vis 

techniques, which proved the polymerization of thiophene monomer and the strong interaction between 
polythiophene and ZnO NPs. When the oxygen gas exposed to the material, the composite was oxidized by the 

oxygen. Due to the oxidation process, carrier concentration of the electrode gets changed. This change leads to 

change in resistivity. Resistance of the sensor electrode was measured using Four-probe technique. In typical 

experiment, 2.5ml of thiophene, 1g sodium lauryl sulfate (SLS) and 9.5ml triethanolamine (TEA) and in 

addition to the above solution, ZnO in 30ml of DDI water was mixed in a reaction vessel containing a magnetic 

stirrer. Simultaneously, ammonium persulfate (APS) was dissolved in 20ml of DDI water and added into the 

reaction mixture solution. The molar ratio of APS (5.3g) to thiophene monomer was 1.15. After 24hours, dark 

brown colour precipitate was collected and washed several times with DDI water and methanol. These 

nanocomposite products were dried in a vacuum oven at 80
°
C for 10 hours to get powder form of 

nanocomposite. The nano composite thin films were prepared by sol-gel spin coating method on glass substrate. 

The solution was prepared by using an organic solvent NMP solution. The well cleaned substrate was kept in the 
spinner. The spinner rotated at a constant speed of 3000 rpm. The evenly coated thin film was taken out from 

the spinner base and dried at vacuum oven at 70
°
C for 2 hours. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Fig 1: UV–visible spectra of nanocomposites 
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3.26 Dynamic sensing of L-Dopa using zinc oxide-reduced graphene oxide film 

Palinci Nagarajan, Manikandan, Venkataraman Dharuman* 
Molecular Electronics Laboratory, Department of Bioelectronics and Biosensors, Science Block, Alagappa University, 

Karaikudi – 630 004. E-mail: dharumanudhay@yahoo.com 

Dynamic sensing of L-dopa (L-3,4-dihydroxyphenylalanine) using Zinc oxide-reduced graphene oxide 

to modify platinum electrode without using any enzyme. Graphene oxide was prepared by the modified 

Hummer’s method and following its reduction using ascorbic acid/H2SO4. The zinc oxide-graphene interaction 

is confirmed by X-Ray Diffraction (XRD), Fourier Transform Infra-Red (FTIR) and Ultraviolet visible (UV-

Vis) spectroscopic techniques. The 2 peak at 10.4 (111) indicates the chemical exfoliation of graphite 

resulting in graphene oxide formation from graphite (002) at 28.32. The crystallite size of ZnO, ZnO-GO and 
ZnO-rGO are 60, 88 and 43 nm respectively. The decreasing crystallite size of ZnO-rGO composite indicates 

the ZnO anchoring on GO. FITR peaks at 1086 cm
-1

 (C-O), 2923 cm
-1 

(C-H), 3450 cm
-1

 (O-H) observed for GO 
and these peaks are decreased for reduced GO. The Zn metallic peak is observed at 440 cm

-1
 for ZnO, ZnO-GO 

and Zn-rGO. The decreased IR bands for the ZnO-rGO are attributed to the reduced the C-O and O-H functional 

groups of GO. That is, the intensities of C=O group is completely disappeared in presence of ZnO on the rGO 

indicating the presence of lesser number of functional groups. UV-Vis peak of GO is blue shifted from 227 nm 

to 200 nm for the rGO. The GO-ZnO and rGO-ZnO were prepared in water using ultra-sonication for 1 hour. 

The band gap energy of ZnO, ZnO-GO and ZnO-rGO are 3.72, 4.45 and 3.03eV respectively. These modified 

electrodes are investigated by cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS) in 

the presence of 1mM of [Fe(CN)6]
3-/4-

 prepared in phosphate buffer saline (PBS) at pH 7.4 and applied for L-

dopa detection selectively. ZnO-rGO composite enhances oxidation of L-dopa compared to ZnO-GO. 

 

 
 

 

 

 

 

 

 

 

 

 

Fig.1 (A) XRD, (B) UV-Vis and (C) FTIR characterizations of (curve a) GO, (curve b) rGO, (curve c) ZnO, 

(curve d) GO-ZnO and (curve e) rGO-ZnO. 

 

 

 

 

 

 

 

 

Fig.2 CV behavior of (curve a) ZnO, (curve b) GO-ZnO and (curve c) rGO-ZnO in the absence (solid line) and 

presence of 0.2 mM of l-dopa prepared in 100 mM PBS at pH 7.4 

 
Key words: Electrochemical techniques (CV, EIS, CA), XRD and FTIR 
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3.27 Electrochemical Investigation of Lead (II) ion using Sulphanilic acid functionalized 
mesoporous carbon modified electrode 
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Karaikudi-630003. Email: thinakaran2k@yahoo.com 

Abstract 
Most of the heavy metal  ions are carcinogens and lead to serious health concerns by producing free 

radicals. Hence, fast and accurate detection of metal ions has become a critical issue. In this study a new 

sensitive electrochemical sensor, glassy carbon electrode modified with functionalized mesoporous carbon was 

constructed to detect the lead metal ions. Mesoporous carbon was synthesized by soft templating technique 

using resorcinol-formaldehyde-pluronioc 127. The 

prepared mesoporous carbon was functionalized by 

sulphanilic acid (SAMESO). Lead ion detection was 

carried out by using square wave anodic stripping 

voltammetry (SWASV) technique without the removal of 

oxygen. The morphology of SAMESO was investigated 

by SEM, and the presence of the amino and sulphonic 

acid groups & pore size were confirmed using FTIR and 
XRD techniques. Among the various supporting 

electrolytes studied acetate buffer gives the good 

response for the detection of lead metal ions. Cyclic 

voltammetry technique was used to calculate the active 

surface area of electrode and diffusion coefficient of the 

electrolyte. The limit of detection of the modified 

electrode was found out by various concentrations of lead II ions. The functionalized mesoporous carbon 

modified glassy carbon electrode has excellent response, good selectivity, low detection of limit and long term 

stability. The effect of accumulation potential and time were investigated and optimized. The SAMESO 

electrode was found to be suitable for selective determination of Pb(II) in the solutions containing the mixture of 

heavy metal simultaneously and individually, including Cd(II), Pb(II) and Cu(II) ions. The limits of detection 
(LOD) were 13.75 nm for Pb2+. Additionally, the repeatability, reproducibility, anti-interference ability and 

application were also investigated and the proposed electrode exhibited excellent performance. The proposed 

method could be extended for other heavy metal determination. 

Key Words : Mesoporous Carbon, Cyclic Voltammetry and Square Wave Anodic Stripping Voltammetry 

(SWASV) 

3.28 Determination of Reactive Red 141 Dye by Stripping voltammetry 
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Abstract 
Stripping Voltammetry (SV) is a very sensitive method for the analysis of trace concentrations of 

electroactive species in test solution. Reactive Red 141(RR 141) is bis azo class dye. Cyclic Voltammetry (CV) 

analysis showed that the RR 141 dye was electroactive species. pH of the solution was varied from 1 to 13, a pH 

of 7 gave good peak responses at peak potential around 0.5 V. In CV, when the scan rate was varied from 0.010 

to 0.5V/s, the peak current increased (Fig.1). Similarly, when the concentration was varied from 100 l to 1000 

l, the peak current (ip) also increased, but peak potential (Ep) maintained around 0.5 V. From the CV data, plot 

of log ip versus log  slope yielded a value of 0.3134, hence the reaction is termed as diffusion controlled. From 

the CV analysis of RR 141 dye, the reduction process was found to be irreversible and the diffusion co-efficient 

value 5X10
-10

 cm
2
/s was obtained. An optimum pH of 7 and cathodic reduction peak of 0.5 V were considered 

and used for further analysis under SV.  
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Figure 1: Cyclic voltammogram of RR141 dye with increasing scan rate from 10 mV/s to 500 mV/s 

The analyte concentration from 10
-6

 to 10
-9

 M was used for the stripping analysis. The current in SV increased 

while increase the concentration of analyte. Stripping voltammogram of the dye in buffer with an adsorption 

time of 60 s, exhibits a well-defined peak which has attributed to the reduction of the bis azo group of RR 141 

dye.  

Key words: Cyclic voltammetry, Stripping voltammetry, Reactive Red 141dye.   
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Metal-Organic Frameworks (MOFs) are a class of novel porous, three-dimensionally linked 

coordination network materials, which are composed of metal ions and organic ligands by strong coordination 

bonds. MOFs have similar structure contrasted tozeolites or alumina silicates.Unlike zeolites which are purely 

inorganic, MOFs are hybrids of inorganic and organic materials. MOFs have greater advantage than well-

knownnanoporous zeolites because of its structural and functional group tenability [1]. MOFs have been used 

for storage, purification, separations of gases, for drug release/delivery, heterogeneous catalysis and 

sensing[2].Composites containing copper MOF with reduced graphene oxide(Cu-MOF-rGO) were synthesized 

by Solvothermal method from the precursors of copper nitrate,benzene tricarboxylic acid (BTC) and graphene 

oxide. As prepared Cu-MOF and Cu-MOF-rGO was characterized by SEM to investigate the surface 

morphology. Crystallinity and the functional group’s presence in the MOF samples was successfully proved by 

powder XRD and ATR-FTIR spectroscopy respectively.  

 
Fig: 1 SEM image of a) Cu-MOF   b) Cu-MOF-rGO by solvothermal method 

 
Fig:2 a) Electrochemical response and b) Error bars representing the standard deviation from the mean 

for ammonia sensing at different concentrations of 25 ppb to 300 ppb using Cu-MOF-RGO hybrid 
materials 

 
As prepared Cu-MOF-rGO materials was utilized for ammonia (NH3) gas sensor. NH3 molecules are absorbed 

a) b) 

a b
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into the cavity of Cu-MOF-rGO by chemisorption and there is an electron donation through the organic linker 

(BTC), would result in a decrease in their conductivity, due to the depletion of the charge carriers (holes) 

(3).The change in normalized resistance upon the exposure of different concentrations of ammonia was 

monitored by amperometric technique. The graph plotted between Time vs Resistance indicates the reliable 

linearity of Cu-MOF-rGO composite over a range of concentrations from 25-300 ppb. The recovery of 

composite from each experiment can be done by activating it through 150°C for 30 minutes. 
Keywords: Metal-organic framework,Solvothermal method,amperometric technique. 
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Abstract 
A facile and green hydrothermal method was developed for the preparation of highly fluorescent 

carbon dots (CDs) by using histidine and urea as carbon source and nitrogen source, respectively. Compared 

with previous hydrothermal method, the proposed method is performed at comparatively lower temperature and 

results in 20~30 nm size [1]. As-obtained CDs show a strong emission at 405 nm with an optimum excitation at 

265 nm, and exhibit high photostability. Because of the Hg
2+

-induced fluorescence quenching of carbon dots 

(CDs), such CDs can be used as an effective fluorescent probe for highly selective and sensitive detection of 

Hg
2+

 in aqueous solution, with a limit of detection (LOD) as low as 5.85 nM in a linear range of 0–50 nM. The 

CDs showed high sensitivity and selectivity for Hg
2+

 relative to other competitive metal ions such as Na
+
, Ni

2+
, 

Co
2+

, Ag
+
, Mn

2+
, Cd

2+
, Pb

2+
, Fe

3+
, K

+
, Zn

2+
, Al

3+
, Cu

2+
, and Fe

2+
, by reducing the fluorescence emission at 405 

nm [2]. The fluorescence studies of the CDs in the presence of Hg
2+

 revealed that the mechanism of quenching 
involves complexation and that dynamic quenching dominates over static quenching [3]. The CDs have been 

successfully applied to the analysis of tap water sample and we believe its simplicity, sensitivity and selectivity 

will make it promising for monitoring mercury pollution in the environment. 

 

Keywords: Histidine, Carbon dots, Fluorescence, Hg
2+

, Sensor, Off-On. 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 1. (a) Fluorescence spectra of the CDs aqueous solution in the presence of different metal ions (Na+, Ni2+, 

Co
2+

, Ag
+
, Mn

2+
, Cd

2+
, Pb

2+
, Fe

3+
, K

+
, Zn

2+
, Al

3+
, Cu

2+
, and Fe

2+
). (b) The fluorescence titration spectra of CDs 

upon addition of different concentration Fe
3+

. 
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Abstract 
In this study, a simple rhodamine based gold nanoparticles analytical system is presented for the 

detection of Fe
3+

 with a wide concentration range, which is respectively based on the fluorescent and 

colorimetric properties of rhodamine gold nanoparticles [1]. This dual-functional system can work directly for 

aqueous medium and expand efficiently a wide detection range for Fe
3+ 

determination. By using the 

fluorescence method, the lowest concentration for quantification of Fe
3+

 ions is 2.60 × 10
–7

 M, and the 

sensitivity is good enough for the determination of Fe
3+

 ions in drinking water. To recognize higher 

concentration of Fe3+ ions for industrial sewage monitoring, the colorimetric behavior can be used as an 

alternating tool for field tests from naked eye [2]. The system also provides an excellent selectivity towards Fe
3+

 

ions over other common interfering Na
+
, Ni

2+
, Co

2+
, Ag

+
, Mn

2+
, Cd

2+
, Pb

2+
, Hg

2+
, K

+
, Zn

2+
, Al

3+
, Cu

2+
, and Fe

2+
, 

ions, thus enabling the ability to monitor Fe
3+

 ions contamination in environmental samples [3]. Furthermore, 

several real water samples spiked with Fe
3+

 ions, including tap water, drinking water, were analyzed, and the 

experimental results demonstrated that this sensing system exhibited excellent recoveries for these practical 
water samples. Our attempt may provide a cost-effective, rapid and simple solution for the recognition and 

determination of different levels of Fe
3+

 ions contamination in aqueous samples. 

 

Keywords: Gold, Nanoparticles, Fe3+ ion, Fluorescence Sensor, Wide-Range Detection. 

 

Figure. 1 

Fluorescence spectra 

of bare AuNPs in the 

presence of various 

metal ions (3 μM) 
(a). Absorption 
spectral changes of 

bare AuNPs in the 

presence of different 

concentrations of 

Fe
3+

 ions (0−3 μM) 
(b). 
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Abstract 
 4-Nitrophenol (4-NP) has been considered a toxic pollutant causing slow photosynthetic reactions 

carcinogenicity and other related serious harmful effects toward human and aquatic life [1]. A novel single-drop 

micro extraction (SDME)method for nitro phenol pesticides determination by using Voltammetric technique 

was developed [2].The successful synthesis of graphene oxide (GO) and reduced graphene oxide (rGO) are 

characterized by using Scanning electron microscopy(SEM), Atomic force microscopy(AFM), X-ray diffraction 

method and UV-Visible spectroscopy. rGO modified glassy carbon electrode (GCE) was prepared by drop caste 

method.  
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Fig: 1 a) SEM and b) IR image of rGO and GO by Hummers method 

 
Fig 2 a) Schematic representation of SDME b) DP anodic voltammograms of SDME extracts in various 

concentration of 4-NP at rGO modified GCE 
The modified electrodes were investigated using of Cyclic Voltammetry and Electrochemical impedance 

spectroscopy technique.Electrochemical behavior of 4-NP on rGO modified GCE outcomes inenhanced anodic 

and cathodic peak potentials at +1.2V and-0.492 Vrespectively.An effective preconcentration method for the 

extraction and determination of traces of multi-residue pesticides was developed using SDM extraction and 

differential pulse voltammetry(DPV). Extracts obtained using 10µl of dichloromethane (DCM)from 4-NP 

pesticides aqueous sampleweredrop casted on rGO modified GC electrode. Differential pulse voltammetry was 

applied to observe corresponding oxidation peak of phenol group at+1.42V. The effects kind of exposure time 

and organic drop volume were optimized. The detection limit was observed by 4-NP concentration range from 

1x10
-3

 to 1x10
-7

 M. 
Keywords:Nitro phenol pesticides, SDME, Differential pulse voltammetry. 
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Cholera is an epidemic diarrheal disease characterised by extreme diarrhoea, vomiting and cramps, 
often leading to death.  The Indian subcontinent is endangered to this disease due its vast coastlines with areas 

of poor sanitation, unsafe drinking water, and population.  Climatic conditions were also play a major role in the 

persistence and spread of cholera. Cholera is also changing epidemiologically. Multiple antibiotic resistant 

strains of V. cholerae have emerged along with the El Tor variants that produce the cholera toxin of the classical 

biotype that has spread into Asia and parts of Africa. The severity of the disease appears to be intensifying and 

recent cholera outbreaks in various places, including Zimbabwe, have run a more protracted course.The severe 

dehydration can cause death within 3-4 h in cases of untreated patients. The causative agent of this disease is 

cholera toxin (CT) produced from the bacteria Vibrio cholerae. Nowadays, the conventional laboratory 

diagnosis of cholera is performed by culturing the bacteria from a patient’s specimen, which requires 1-2 

days.This method might be too long for immediate treatment. Moreover, some strains may not produce the toxin 

which can be resulted in false positive. We have therefore investigated to develop sensitive microfluidic 
immunosensor for the detection of cholera toxin. This biosensor was previously developed and tested in 
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conventional electrochemical setup only, using electrochemical detection strategies [1, 2]. In this work 

microfluidic channelwas made from polydimethylsiloxaneand this integrated with gold screen printed 

electrode.Cholera toxin subunit B (CTB)-specific monoclonal antibodies Fab part immobilized onto screen 

printed gold electrode and ganglioside GM1-containing liposomes with redox label were used for CTB 

recognition in the detection system. The cross-reactivity of electrochemical microfluidic CTB- immunosensors 

was investigated by the heat-labile Escherichia coli toxin and was found to be negligible. A limit of detection 

smaller than 5 ng mL
-1

 was achieved. The developed microfluidic integrated electrochemical immunosensor  

fulfil the requirement of low cost and quick reply of the assay and are expected to enable field screening, prompt 

diagnosis and medical intervention without the need of specialized personnel and expensive equipment, a 

perspective of special relevance for use in developing countries. 
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Fig. A Scheme of liposome amplified electrochemical detection of Cholera Toxin B; Fig. B Cholera Toxin 

concentration-dependent peak current responses versus concentration (ng mL
-1

) on semi log plot. 
Key words: cholera toxin, liposome, immunosensor, microfluidic 
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3.34 Organometallic compounds (OMC): a new sensing platform for biomolecules  
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Organometallic compounds (OMC) are represents a new class of hybrid material built from metal ions with 

well-defined coordination geometry and organic bridging ligands. The structure of these crystalline nanoporous 

materials is composed of metal ions joined by a variety of rigid-rod-like organic ligands through strong covalent 

bonds
1
. This type of structure not only provides OMC with tunable options, organic functionality, high thermal and 

mechanical stability, open metal sites in the skeleton, large pore sizes, and high surface areas, but also enables easy 

preparation in one-pot 
2
. Due to these fascinating features,

3
 they have been widely applied in gas storage,

4
 

separation,
 5

 imaging,
 6

 catalysis
7
 and drug delivery

8
. In OMCs, the ligands usually contain a conjugated p- electron 

system
9
 allowing for binding biomolecules. Additionally, some metal ions are usually used as the coordination 

centers and open sites, which have intrinsic fluorescence quenching properties
 10

. Hence, prepared OMCs may have 

an ability similar to the above carbon nanostructures. We synthesized cobalt based organic compounds for 

application of enzymeless glucose sensing. The prepared OMC were characterized by scanning electron microscopy 

(SEM), powder X-ray diffraction (XRD), and FT-IR methods. The structural characterization revealed that the OMC 

were composed of the organic moiety and inorganic moiety mixed. Moreover, a good synergetic effect between 
organic moiety and inorganic moiety was confirmed. The enzymeless biosensing properties of as prepared 

electrodes based on glassy carbon (GCE) were studied and the results indicated that the sensing properties of OMC 

electrodes were significantly improved. It also showed outstanding long term stability, good reproducibility, 

excellent selectivity and accurate measurement in synthetic sample.  

A schematic illustration of the Incipient Hydrous Oxide Adatom Mediator’ (IHOAM) model in which M* is 

the reductive metal adsorption site, and M[OH]ads is the oxidative adsorbed hydroxide radical. The scheme shows 

how both oxidative and reductive processes are catalysed at the metal surface. CVs of prepared OMC electrode for 

sensing of glucose at different concentrations. 

Keywords: Organometallics, Glucose, Non-enzymatic, Electrochemistry 
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 The development of electrochemical immunosensor for rapid detection of egg-related allergens in baby 

food products is herein described. Ovalbumin (OVA) was chosen as the target protein to be monitored due to its 

major constituent in the egg white powder, a typical ingredients used by the baby food industries to promote 

nutrient value [1]. A label free electrochemical immunoassay was designed, basing on the use of polyclonal 

anti-OVA antibody as bio-specific receptor. With the aim of optimizing the assay conditions, different 

parameters able to influence the final biosensor response were carefully investigated. After the fine tuning of 
these parameters, the assay was tested in the direct analysis of OVA in baby food products artificially 

contaminated with egg white powder at different concentration levels in order to assess the reliability of the 

biosensor in detecting traces of OVA in complex matrices. Gold nanoelectrode ensembles (GNEE) electrode, Pt 

wire counter and Ag/AgCl reference electrodes were used to perform the electrochemical measurements. Self-

assembled mixed monolayer is formed on the GNEE using 6-Mercapto-1-hexanol and 11-Mercaptoundecanoic 

acid solution. Polyclonal anti-OVA antibody was used to attach with COOH terminal by coupling agents N-

hydroxysuccinimide (NHS) and 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide methiodide (EDC).  

 Scanning Electron Microscopy (SEM) surface image of the membrane shows gold nanowires with an 

average diameter of 50 nm and a length of 180 ± 20 nm. With antibody exposing out of the self-assembled 

monolayer on GNEE, anti-OVA antibody (OVA-Ab) undergoes immunoreactions. A selective binding with 

OVA-Ab occurs between OVA in solution.After the formation of immunocomplex the electrode surface is 

found inhibited. The developed label free immunosensor showed advantages over the available methods for 
determination OVA in food samples. 
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Figure 1. A. Scanning electron microscopic image of a GNEE; B. Comparison of Nyquist plots of 

immunoelctrode before and after incubated with BSA and OVA and C. Square wave voltammetry of OVA 

Biosensor (base line subtracted) 

Key words: immunosensor, egg allergen, Ovalbumin, nanoelectrode 
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Abstract 
The designed for selective and sensitive sensors able to monitor in real-time the concentration of 

analytes of Biological, clinical, and environmental interest is nowadays generally accepted. Recognition of 

metal ions with high specificity under physiologically relevant conditions is an important aspect in the design of 

fluorescent chemosensors for biological and environmental applications. Cadmium, an important natural 

element
1
, is widely used in many fields, such as industry, agriculture, military affairs, etc., but people have come 

to realize the toxic effects of exposure to excessive cadmium. Chronic cadmium
2
 exposure can cause renal 

dysfunction and calcium metabolism disorders, prostate cancer. Recently, Rhodamine-B based fluorescent dyes 

have attracted extensive interest for current researchers owed their excellent photo-physical properties
3
, high 

fluorescence quantum yield and visible-wavelength excitation.  Above and beyond, it is well known that 

rhodamine derivatives with a spirolactam structure are non-fluorescent; on the other hand, when rhodamine 
derivatives bind to metal ions or protons, ring-opened amides give rise to strong fluorescence emission. In view 

of that, the design of fluorescent molecular sensors with improved selectivity is the focus of many research 

groups follows a line of investigation. In the present study, we report the synthesis and metal-binding properties 

of new Rhodamine B Hydrazide-Diaminomaleonitrile (RBHDM) based fluorescent sensor. The new fluorescent 

probe was obtained from two stage reaction, first one synthesis of (E)-2-((3',6'-bis(diethylamino)-3-

oxospiro[isoindoline-1,9'-xanthen]-2-yl)imino) acetaldeh yde, after the final flurosecent probe RBHDM was 

condensation method the over aldehyde and Diaminomaleonitrile under reflux condition.   

  

Fig 1: Synthesis of the Compound RBHDM. 

 

 
 
 
Fig 2: Proposed binding mechanism of RBHDM and 

Cd
2+

 ion. 

 

 

 

It was designed for naked-eye detection of Cd
2+

, which displayed high selectivity in the presence of 

other competitive metal ions. The rhodamine B derivative with a spirolactam group, the free RBHDM remained 

colorless and did not exhibit apparent absorption above 500 nm in CH3CN/H2O (v/v = 7: 3, 10 µM) Upon 

addition of Cd
2+ 

(1.0 equiv.) to a solution of RBHDM in CH3CN/H2O, the absorption at around 527 nm was 
significantly enhanced, along with an obvious color change from colorless to red and this indicated that the 

spirolactam form was opened. Thus, by employing RBHDM Probe - Cd
2+

 can be distinguished easily and further 

studies of various techniques such as NMR, Mass, and Fluorescence spectra, cell imaging have been adopted for 

the detection of the new fluorescence sensor compound. 
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Many mammalian species are known to use olfactory communication to coordinate their reproductive 

and social activities. The pheromone signals secreted through urine, feces, vagina, saliva, and specialized scent 

glands including the hair and wool during estrous cycle   indicates the timing of the physiological event of 
ovulation [1]. The detection of estrus and diagnosing early pregnancy are important problems in farm animals, 

particularly in buffalo. Effective use of assisted reproductive techniques like artificial insemination, in vitro 

fertilization/embryo transfer in cattle mainly depends on the time of estrus it is inseminated. The other problems 

like irregular or prolonging of the estrous cycle, anestrous, fighting behavior among young ones, mother-young 

bond, unmotivated males, and poor farm animal management including stress are considered as major issues in 

farm animals  that need to be addressed [2]. Detection of pheromone compounds have been used as one of the 

strategies   for the purpose of enhancing livestock production. para-Cresol is one of the significant pheromone 

compounds in mammalian reproduction systems and it is shown to be prominently high in concentration in 

buffalo during its estrous period. It is being detected in urine samples of buffalo by mass spectrometry and gas 

chromatography which are time consuming, expensive and labor intensive. Here, we report the fabrication of a 

novel electrochemical sensor based on hydroxyapatite (HAp) nanoparticles for the detection of p-cresol. 
Hydroxyaptite (Ca10(PO4)6(OH)2, HAp), the main component of mineral bone, exhibits excellent 

biocompatibility with various kinds of cells and tissues making it suitable for applications in dental, orthopedic, 

and tissue engineering applications. In recent years, great efforts have been made in developing nanostructured 

HAp for applications in the field of biosensors [3, 4].  HAp nanoparticles were synthesized by a simple 

microwave irradiation method and structural and morphological studies have been carried out by using XRD, 

FT-IR, and SEM.  A novel electrochemical sensor has been fabricated based on HAp  NPs modified glassy 

carbon electrode (GCE) for the selective detection of p-Cresol in phosphate buffer solution (PBS, pH 6.0) for 

the first time by differential pulse voltammetry (DPV). Under optimum conditions, the anodic peak current is 

proportional to the concentrations of p-Cresol over a wide linear range of 0.5 µM to 30 µM with the lowest 

detection limit of 300 nM. The developed sensor displayed high sensitivity, good stability and reproducibility 

which were attributed to the good affinity and the ion exchange ability of HAp nanoparticles. The fabricated 

sensor was applied to detect p-Cresol in the buffalo urine collected during estrus cycle and diestrus period and 

the quantity of p-cresol was estimated. Interestingly, similar studies on male buffalo urine, non-estrus buffalo 

urine and human urine did not show the presence of p-cresol.  
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4.1 Impact of Sodium in the Photocatalysis of ZnTiO3 Powder Prepared by Coprecipitation 
Oxalate Method 
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Abstract. 
The coprecipitation oxalate method is used for the preparation of Zinc titanate (ZnTiO3). Zinc nitrate and 

titanium (IV) isopropoxide are used as the starting materials; The mole ratio of Zn:Ti is taken as 1:1. The 

synthesized powder is calcined at 900°C for 3 hours in muffle furnace.The atomic absorption spectra (AAS) are 

used to study the stoichiometry of the zinc titanate. The phase transformation of ZnTiO3 powder is studied by 

using X-ray diffraction analysis (XRD), both hexagonal and cubic phase of ZnTiO3 powder are attained after 

calcination at 800
o
C and hexagonal phase alone obtained at 900 

o
C. The bonding characteristics of ZnO and 

TiO2 are analyzed by using FT-IR. By means of Thermogravimetric analysis decomposition temperature is 

analyzed. The photocatalytic activity of ZnTiO3 is measured based on the photo bleaching of methyl orange 

(MO) in aqueous solution in presence of metallic sodium. The dye exhibited better photocatalytic activity in 

visible range radiation. 

1. Introduction 
The study aimed to synthesize zinc titanates, by a simple coprecipitation oxalate method and to analyze the 

phase transitions by various characterization techniques, to investigate phase transformation for predicting the 

formation of zinc titanate, and also, to analyze the photocatalytic degradation of methyl orange with ZnTiO3 in 

presence of metallic sodium in visible range irradiation. 
2. Materials and Methods 
2.1. Materials 

Zinc nitrate and titanium isopropoxide are the preliminary materials. Oxalic acid, hydrogen peroxide and 

ammonium hydroxide solutions from Merck are also used without further purification. By using AAS, XRD, 

FTIR spectra and TGA, the physicochemical characters are analyzed. The decolorization of methyl orange was 

measured by using UV-Visible Spectrophotometer of Shimadzu at 465 nm by incorporating the dye solution 

with zinc titanate in metallic sodium. 

2. 2. Preparation of the sample 
The zinc titanate powder was prepared by the coprecipitation method in presence of oxalic acid solution. 

The first Solution, Zn(NO3)2.6H2O was prepared by dissolving it in deionized water. The second Solution 

TiO(C3H7)4,was mixed with NH4OH  to form white precipitate of  Ti(OH)4 and itwas converted in to 

TiO2(NO3)2 by dissolving Ti(OH)4in 6M HNO3 and 30% H2O2 solution[1]. The two homogeneous solutions 

were mixed together with continuous stirring, oxalic acid and NH4OH was added to the above mixed solution. 

3. Result and Discussion  
3.1. Structural and thermal analysis 

The X-ray diffraction patterns of prepared ZnTiO3calcinated at different temperatures are shown in 

Figure.1. Neither ZnO nor TiO2 phases are observed. Both hexagonal and cubic phase of ZnTiO3 powder are 

attained after calcination at 800
o
C and a distinct hexagonal phase obtained at 900 

o
C [2]. it is difficult to 

distinguish between the cubic ZnTiO3 and hexagonal ZnTiO3, because the cubic phase ZnTiO3 peaks and the 

hexagonal peaks are appeared in a narrow 2θ range and overlap each other.The intensity of ZnTiO3 peaks 
increased with increased calcination temperature. 

The differential thermal analysis (DTA) curve (Figure. 2) reveals two endothermic peaks at 120 and 

380
0
C and two exothermic peaks at 450 and 540 

0
C. The exothermic peaks arise due to the combustion of the 

organic residues and the endothermic effects can be ascribed to the dehydratation of the compound [3]. 

In the FT- IR spectra (figure. 3), the peaks at ∼640 cm
−1

 and∼530 cm
−1

 may be due to Ti-O stretching 

vibrations, peaks at ∼619 cm
−1

 and ∼432 cm
−1

 corresponding to the stretching vibrations for the Ti-O and Zn-O 

bonds [2].  A characteristic band 735 cm
−1

 appeared at 800
◦
C and then decreases gradually till 900 ºC. This can 

be assigned to the Zn-O-Ti bond structure in cubic ZnTiO3 which is formed at 700
◦
C, remains as a major phase 

up to 800
◦
C. 

3.2. Photocatalytic activity 
  Figure.4 shows the photobleaching of methyl orange, with different amount of zinc titanate in presence 

of 0.02g of metallic sodium, exposed to visible light irradiation for different duration [4]. As the concentration 

of zinc titanate increased, more absorption of photon from the visible light leads to more degradation of the dye 

[5]. The concentration of methyl orange was decreased to 2.0 ppm when solution containing 0.2% of zinc 

titanate under the visible light exposure of 5hours. 

4. Conclusion 

 The zinc titanate powders are prepared by co- precipitation oxalate method and its physical properties 

are analyzed. The prepared zinc titanate contains about 40 percentage of zinc and 23.68 percentage of titanium 
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and the compound displays dominant cubic structure at 800 C and hexagonal structure at 900 ºC. The 

concentration of methyl orange is diminished from 10.0 ppm to 0.2ppm by introducing 0.2% zinc titanate in 

presence of  0.02g of sodium exposed to sun light for 5 hour. The photo bleaching of the dye in visible light 

with ZnTiO3 and metallic sodium confirms the photocatalytic activity of zinc titanate under visible light 

irradiation. 

 

 

Fig.1. XRD patterns of ZnTiO3                                                 Fig.2. DTA curves of zinc titanate  

 

 

 

Fig.3. FT-IR spectra of ZnTiO3 Fig.4. Photo degradation of Methyl orange solution with different 
concentration of ZnTiO3  

 (■- 0.05, ●- 0.1, ∆-0.2 %) in metallic sodium  
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4.2 Prolific Synthesis of Transition Metal doped TiO2 (TM= Au, Pt), nanoparticles and its 
Photocatalytic activity 
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Abstract 
Green synthesis and characterization of TiO2, Au-TiO2 and Pt-TiO2 nanoparticles (NPs) were carried 

out by Terminaliaarjuna leaf extract. Synthesized NPs were characterized by UV-VIS-DRS, FT-IR 

spectroscopy, XRD and SEM analysis. UV-VIS-DRS analysis was performed to study the optical property and 

band gap values at 3.05, 2.95 and 3.00 eV for TiO2, Au-TiO2 and Pt-TiO2 NPs respectively. XRD analysis 

revealed that tetragonal crystalline nature of synthesized NPs. In further investigation, synthesized NPs used for 

photocatlaytic degradation of Methylene Blue (MB), under visible irradiation. The tested results indicate that Au 

doped TiO2 NPs showed a more significant effect towards photocatalytic degradation of MB within 30 min 

when compared with pure and Pt doped TiO2 NPs for 140 and 160 min subsequently. Au-TiO2 NPs play a 

pivotal role due to its high absorbance coefficient value because of its low band gap energy (i.e 2.95 eV), it also 

has high surface plasma resonance. Au doped TiO2 ensures that, this material can be used for other industrial 

effluent treatment.  

Keywords: Green synthesis, Terminalia arjuna, Leaf extract, Dye degradation, Industrial Effluent and Surface 

Plasma Resonance.  
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Figure.1 Synthesis of TiO2, Au-TiO2, Pt-TiO2 (A) - XRD analysis (B) - FT-IR analysis (C) : SEM analysis 
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4.3 Synthesis and Photo physical Property of 4, 4’ (4, 5-diphenyl-1H-imidazol-1,2-diyl) 
dianiline and perylene dianhydride based fluorescent polyimide 
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Introduction 
Heteroaromatic compound based electron-donor and acceptor polymer architectures have attracted 

growing interest for wide angle application of optoelectronic device such as solar energy, OLED, 

electrochromic device, memory elements, and etc. Particularly, researcher’s consideration on the development 

of various organic conjugated polymers, due to its efficient intramolecular charge transfer (ICT). Hetero 

aromatic backbone Organic conjugated polymers acknowledged that the use of appropriate stability, and thermal 

and solubility essential to device fabrication, which depends on the systems chemical structures, and the donors-
acceptors environment of the p-conjugated bridge. 

Aromatic polyimides are commercially important materials used extensively in a wide range of 

optoelectronic applications due to their excellent chemical, thermal, and dielectric properties. Despite their 

outstanding properties, most of the conventional aromatic polyimides have high melting or glass-transition 

temperatures (Tg) and limited solubility in most organic solvents because of their rigid backbones and strong 

interchain interactions. Thus, polyimide processing is generally carried out via poly(amic acid) precursor, and 

then converted to polyimide by vigorous thermal or chemical cyclodehydration. However, this process has 

inherent problems such as emission of volatile by-productsand storage instability of poly(amic acid) solution. To 

overcome these problems, many attempts have been made to the synthesis of soluble and processable 

polyimides in fully imidized form while maintaining their excellent properties. 

In this work, we report on the synthesis of new tetra substituted imidazole and confirm its structure 
through IR, NMR, and MASS spectroscopies. Incorporation of tetra substituted imidazole units into the 

polyimide backbone is a donor-acceptor system. Especially Tetra substituted imidazole used as electron donor in 

many fundamental studies of organic optoelectronics. The polyimide were synthesized through thermal cyclo 

dehydration between 4,4’ (4, 5-diphenyl-1H-imidazol-1,2-diyl)dianiline and  aryl di-anhydride. The UV-Vis and 

photoluminescence spectroscopic property of polyimides have been extensively studied. The most important 

electrochemical property of aromatic polyimide, such as perylenedianhydride , is the existence of a stable 

thermal property, which makes them a highly attractive for optoelectronic applications. 

 
Scheme-1: Synthesis of Polyimide 
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  A new diamine monomer, 4,4’(4,5-diphenyl-1H-imidazol-1,2-diyl) dianiline, was synthesized by a two 

step procedure according to the synthetic route shown in Scheme 1. Condensation of benzil with aromatic 

aldehyde and ammonium acetate is well known as a classical but convenient synthetic method for preparation of 

tetra aryl imidazole based amine. The structures of 1,2 –bis(4-nitrophenyl)-4,5-diphenyl -1H-imidazole were 

characterized by FT-IR, 
1
H NMR and 4, 4’ (4, 5-diphenyl-1H-imidazol-1,2-diyl) dianiline were confirmed by 

FT-IR, 
1
H NMR and MASS analyses. Spectral data from the FT-IR and 

1
H NMR and MASS analysis show the 

effective formation of the respective imidazole based nitro and corresponding amine group. 

The optical properties, absorption and emission of the studied polyimides were analyzed by UV-vis and 

photoluminescence (PL) spectroscopy in THF solution. Photoluminescence Quantum yield and Band gap of PI-

1, PI-2 and PI-3 were calculated by  UV-Vis and Photoluminescence spectroscopy. Rhodamine 6G (ϕPL = 0.95) 
was used as a reference.  

 
Figure 1- (a) UV-Vis spectra of polyimide, (b) Photoluminescence spectra of Polyimide. 

Conclusion: 
The new Imidazole containing aromatic diamine monomer was successfully synthesized with high 

purity and characterized. The amine monomer thermal polymerized with perylenedianhydride. The novel 

thermally stable aromatic polyimide exhibit excellent solubility in various organic solvents. The PI shows low 

band gap and good quantum yield property. This makes them a highly attractive for optoelectronic applications.  

4.4 Folic acid coated carboxymethyl cellulose/casein nanogels loaded with curcumin for skin 
cancer treatment 

P. Priya and V. Raj* 
Department of Chemistry, Periyar University, Salem-636 011, Tamil Nadu, India. email id: alaguraj2@rediffmail.com 

Introduction 
Skin cancer, a cutaneous malignancy is one of the most prevalent forms of cancer and can result in 

disfigurement and even in death if not treated early. Treatment of melanoma involves some combination of 

surgery, chemotherapy, radiation therapy, immune therapy and targeted therapy. Drug delivery through the 

transdermal route is one of the most important modes of drug administration for skin cancer. Few nanogels 

made up of polysaccharide such as chitin nanogels, PEG-chitosan nanogels have been reported for skin cancer. 

But further to improve the transfection and targeting ability and retention property of therapeutic agent within 

the tumor tissue we have coated the prepared nanogels with folic acid. Nanogels made up of polysaccharide and 

protein is of particular interest due to biocompatibility, biodegradability and excellent loading capacity.  The 

current work was planned with the aim of preparing curcumin (CUR) loaded carboxymethyl cellulose (CMC)-

casein (CA) nanogels coated with folic acid (FA) which may enhance bioavailability of curcumin and 

cytotoxicity in human melanoma cancer cells. The synthesized nanogels were characterized by Fourier 

transform infrared spectroscopy (FT-IR), particle size, zeta potential and Field emission scanning electron 

microscopy (FE-SEM) techniques. The encapsulation efficiency and release properties of nanogels were 

analyzed using UV technique. The cytotoxicity of the nanogels were analyzed on A375 cell lines. 

Results and Discussion 
The results indicated that the FA coated CMC-CA nanogels loaded with CUR can be used for 

treatment of melanoma. The chemical structure of nanogels and drug encapsulation into nanogels was analyzed 

by FT-IR to verify the intermolecular interactions between CMC and CA. The prepared nanogels have smooth 

surface and spherical shape with a diameter of 75 nm as shown by SEM image (Fig. 1a) and particle size ranges 

from 50-95 nm as determined by DLS analysis (Fig. 1b). The drug release is found to be higher at acidic pH 4.5 

almost 80 % of drug is released within 24 h compared to basic pH 7.4 where only 38 % of drug is released as 

shown in Fig. 2a. The nanogels showed toxicity towards melanoma cancer cells represented in Fig. 2b. 
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Fig.1. a) FE-SEM image and b) particle size of FA-CMC-CA-CUR nanogel; Fig.2. a) Invitro drug release 
b) cytotoxicity image of FA-CMC-CA-CUR 
CONCLUSION 
 The obtained results reveals that the FA coated CMC-CA nanogels loaded with CUR can be used for 

treatment of melanoma or other skin cancer. 

Key words:  Nanogels, curcumin, skin cancer, cytotoxicity.  
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Abstract 
Sn-WO3 photocatalyst was prepared by microwave irradiation method and subsequently it was 

characterized using advanced techniques. The photocatalytic activity of Sn-WO3 nanomaterial was studied by 

degrading methylene blue dye and 100% dye removal efficiency was achieved within 150 min. Photocatalytic 

degradation processes using semiconductor metal oxide have been attracted as an alternative method for 

degradation of organic pollutant [1]. Metal has been doped to reduce the recombination of charge carriers and 

improving the photocatalytic activity of WO3 [1]. Microwave irradiation method is one of the low cost method 
to prepare Sn doped WO3 nanomaterials.  

Experimental: Tungstic acid and tin chloride were dissolved in 100 ml of sodium hydroxide solution 

and then stirred for 1 hr. The obtained precipitate was irradiated by microwave using the power of 160 W for 10 

(a), 20 (b) and 30 (c) min. The photocatalytic activity of the synthesized Sn-WO3 nanomaterial was studied. 

Photocatalytic degradation experiment was carried out in the 200 ml capacity photo-reactor and decomposition 

of methylene blue dye was recorded using UV-vis spectrophotometer. 

Results and Discussion: Fig. 1 shows the X-ray diffraction pattern of the microwave irradiated 

samples and it confirms the formation of orthorhombic Sn-WO3 nanomaterials. The average crystallite sizes of 

a, b and c samples were calculated as 34.56, 33.64 and 34.04 nm, respectively. The photocatalytic activity of Sn-

WO3 nanomaterials (0.05 g) was studied using decomposition of methylene blue dye (10 mg/l). The higher 

colour removal efficiency (100%) was achieved using (a) photocatalyst within 150 min. Fig. 2 shows the UV-

Vis spectra of methylene blue dye (665 nm) in the presence of (a) sample under UV light.  
Conclusion 

Photocatalytic activity of the synthesized Sn-WO3 nanomaterials was studied by degradation of the 

methylene blue dye under UV light irradiation. The maximum colour removal efficiency of 100 % was achieved 

within 150 minutes by the addition of (a) photocatalyst. 
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Fig. 1. XRD patterns of Sn-WO3 

nanomaterialsprepared by microwave irradiation 

of varioustime (a) 10 min (b) 20 min and (c) 30 

Fig. 2. UV-visible spectra of methylene blue in the 

presence of Sn-WO3 (a) 
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4.6 Photocatalytic Dye Degradation Of Transition Metal Ions (Co, Cr, Cu) Doped Tion 
Nanocomposites 

T. Pushpa, R. Kalyani and K. Gurunathan*  
Nano Functional Materials Lab, Department of Nanoscience & Technology, 

Alagappa University, Karaikudi-630 003. *E-mail:kgnathan27@rediffmail.com 

This study examines the photocatalytic degradation of three commercially available dyes Methylene 
blue (MB), Malachite green (MG) and Rose Bengal (RB) using a novel nano composite of N –doped TiO2, N-

doped Co-TiO2, N-doped Cr-TiO2, N-doped and Cu-TiO2. These novel nanocomposites have high 

photocatalytic activity which is reactive under UV- visible light allowing more efficient usage of solar light.  

The above samples were characterized by X-ray diffraction, FTIR, UV- Vis spectroscopy and SEM (Scanning 

Electron Microscope).   

The N-doped titania nanocatalysts were prepared by sol-gel method. Specifically, the nitrogen-doped 

TiO2 nanocrystals were synthesized by slowly adding 9 ml of titanium isopropoxide to 150 ml of acetone in 5 ml 

of aqueous ammonia solution. Grey powder was obtained after centrifugation and removing the solvent under 

air oven for several hours at 60 ºC. After calcination at 400 ºC for 3 hours a light yellow powder was obtained. 

 Likewise, N-doped Co-TiO2, N-doped Cr-TiO2 and N-doped Cu-TiO2 were synthesized by adding 150 

ml of acetone. After 15 minutes, 9 ml of titanium isopropoxide was added to the above solution. After 30 

minutes, metal precursors (1.4 g of cobalt nitrate, 1 g of chromium nitrate and 0.84 g of copper chloride 
dehydrate) were dissolved in 50 ml of distilled water. The color of the solution changed into light pink for Co-

Tio2, pale green for Cr-TiO2 and blue color for Cu-TiO2. Then 5 ml of ammonia solution was added to the 

above mixture. The above mixture was heated at 80 ºC.  

 
Figure 1. XRD pattern of N-doped TiO2                Figure 2. UV-Vis spectra of N-doped TiO2. 

 The XRD pattern of N-doped titania is shown in Figure 1. The XRD pattern matches with the JCPDS 

card No. 04-0477. The pattern shows a mixture of anatase and rutile. The anatase phase of TiO2-xN is tetragonal 

shaped having body-centric lattice having lattice parameters a=3.783Ǻ and b=9.51Ǻ. Rutile phase of TiO2-xN 

has tetragonal primitive structure with lattice parameters a=4.593 Ǻ and c=2.959 Ǻ.  
 Figure 2 shows the UV-Vis spectra of N-doped TiO2. The spectrum shows absorption in both UV and 

Visible region. Undoped TiO2 has the characteristic absorption at UV region. Similarly, this spectrum also 

shows characteristic absorption of TiO2 in the UV region near 220 nm and due to the doping of TiO2 with 
nitrogen the spectra shows enhanced absorption in the visible region. This result shows that the synthesized 

material has better photocatalytic property.  

 This photocatalyst is used to degrade Methylene blue, Malachite green and Rose Bengal. The above 

prepared photocatalyst degrades the dye more efficiently.  

4.7 Wet catalytic degradation of crystal violet dye using Fenton like Co3O4/Zeolite X catalyst 

N.L. Subbulekshmi and E. Subramanian* 
 Department of Chemistry, Manonmaniam Sundaranar University, Tirunelveli - 627 012, Tamilnadu, India. 

E mail: anandlekshmi@gmail.com, esubram@yahoo.com 

1. Introduction 
Environmental problems associated with synthetic dyes in various industrial processes and their 

remediation have attracted much attention. Among advanced oxidation processes (AOPs), catalytic wet peroxide 

oxidation (CWPO) is prominent and effective
1
. In this regard, zeolite has a focus of intense research in recent 

years
1
. In this work, spinel cobalt oxide incorporated cheap coal fly ash converted zeolite X is synthesized and 

its CWPO performance of cationic dye crystal violet (CV) is evaluated. 
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2. Experimental 
Preparation of coal fly ash (CFA) zeolite X (FAZ) was similar to the literature method

2
 which involved 

hydrothermal treatment of fly ash with 0.1 M Co
2+

 and calcination at 450
o
C for 4 h. 50 mg Co3O4-FAZ powder 

dispersed in 200 ml CV solution (100 mgL
-1

) at natural pH (6.8) with 1 ml H2O2 was under continuous magnetic 

stirring. After 20 min time intervals, the mixture was centrifuged, and the dye supernatant was estimated 

spectrophotometrically at 588 nm. 
3. Results and discussion 

In XRD the characteristic high intense peaks at 2θ = 26.6o
 and 40.9

o
 together with other major peaks 

(Fig. 1a) are indicative of the presence of Quartz (Q) and Mullite (M) in CFA. The diffraction peaks at 2θ = 
10.1, 11.8, 15.5, 18.4, 20.09, 23.3, 31.1

o
 etc

 
(Fig. 1b) confirm the formation of zeolite X. Co3O4 peaks are 

identified on FAZ catalyst however, the peaks are weaker and broad on Co3O4/FAZ (Fig. 1c). This result and a 

comparison with XRD of pristine Co3O4 (Fig. 1d) suggest that Co3O4 has spinel structure, a coverage over FAZ 

and mutual interaction with FAZ. FTIR spectrum of FAZ (Fig. 2) shows characteristic broad peak with high 

intensity at 983 cm
–1

 and a small peak at 752 cm
–1

. The band at 1635 cm
-1

 suggests vibration of O-H in hydrated 

aluminium silicates
2
. The band at 983 cm

–1
 in FAZ is shifted to 1027 cm

-1
 and indicates exchanging of Na

+
 by 

Co
2+

 cations in Co3O4/FAZ.     

  
   

 

 
 

 

 

FAZ and Co3O4 exhibit 30% and 25% CV dye degradation respectively after 180 min of reaction time while the 

combination Co3O4/FAZ amazingly shows 100% activity at the same condition. This suggests high dispersion of 

Co3O4 crystallites on FAZ with more active sites on Co3O4/FAZ (deduced from XRD) which enhance the 

catalytic activity. Absorption of CV at 588 nm gets decreased rapidly with reaction time indicating its 

degradation. 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

The developed Co3O4/FAZ is an effective Fenton catalyst for generating hydroxyl radicals in the 

presence of H2O2 to degrade CV. In view of environmental and economic aspects, this novel catalyst being 

derived from waste coal fly ash, is cost effective to commercial zeolite and is a highly stable, ecofriendly, non-

hazardous and reusable catalyst. 
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Fig. 1 XRD patterns of (a) CFA (b) FAZ           (c) Co3O4-FAZ and       

(d) Pristine Co3O4 

 Fig. 2  FTIR spectra of (a) CFA (b) FAZ           (c) Co3O4-FAZ and               

(d)  Co3O4-FAZ (spent) 

Fig. 3 Various catalysts on CV wet hydrogen peroxide degradation   

Fig. 4 Spectral changes of CV dye during CWPO  
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Abstract 
This present studyis to remove thechromium (VI)from syntheticwastewaterusingemulsion liquid 

membrane (ELM) techniques.The importanceofemulsion stabilityforthe removal of chromium(VI)has been 

highlighted. TheELM consists of Aliquat-336 and methyl isobutyl ketone (MIBK),as a carrier forpungai 

oil and coconut oil as organic solvent respectively. Span 80 has been used as surfactant agent, 
sodiumhydroxide and deionized waterwere used as strippingphase. Theimportantfactors studied for 

theELM stabilityand removal of chromium(VI) weretheconcentrations of surfactant(2-10%v/v), carrier (2–

10%v/v), internal phase NaOH(0.2M), stir time (5–25 min) and the effect of volumeratio of the oil phaseto 

theinternal phase (O/A) (1:1–4:1).At the optimum condition itwas possibleto remove99.71and 

99.83%ofchromium(VI) respectively. 

Keywords: ELM, Chromium(VI), Surfactant, Solvent, Stripping phase. 
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4.9 Efficient Photocatalytic degradation of Victoria blue by MnWO4- BiSbO4 nanocomposite 
under visible light irradiation  
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Abstract 
A Novel MnWO4-BiSbO4 nanocomposite in two different molar ratios (2%, 5% of MnWO4- BiSbO4) 

were synthesized successfully by precipitation-deposition method and their photocatalytic activity towards 

Victoria Blue was studied. The phase purity, crystallite size and strain were ascertained by powder X-ray 

diffraction (XRD) analysis. Further, the synthesized photocatalysts were characterized by Fourier transform 

infrared spectroscopy (FT-IR), Scanning electron microscopy (SEM), Energy dispersive x-ray spectroscopy 

(EDAX), UV-Vis diffuse reflection spectroscopy (DRS) and photoluminescence spectroscopy (PL). The 

efficiency of the photocatalysts was evaluated from the photodegradation of Victoria blue, a target textile 

pollutant, under visible light irradiation. The photocatalytic activity of the synthesized MnWO4- BiSbO4 

nanocomposite photocatalyst was found to be more efficient than that of individual components. The composite 

with molar ratio of 5% MnWO4- BiSbO4 photocatalyst shows an excellent photocatalytic activity than the 

nanocomposite with molar ratio 2% MnWO4- BiSbO4.The band edges of the materials have been theoretically 

calculated on the basis of Mulliken electronegativity of atoms. The effects of operational parameters such as 

pollutant concentration, pH, catalyst dosage and OH∙ radical trapping, COD have been investigated in detail. 
The Kinetics of the photodegradation reaction was correlated with the pseudo-first-order model. A possible 

mechanism has been proposed for the photocatalytic degradation using MnWO4- BiSbO4. 

Keywords: Photocatalysis, Visible Light, MnWO4- BiSbO4 Nanocomposite, Victoria Blue 
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Abstract:  
Activated carbon(AC)/CoFe2O4 nanocomposite have been prepared by a simple pyrolytic method using 

a mixture of oxalates of iron(III) and cobalt (II) was investigated by batch technique. The synthesized 
nanocomposites were characterized by Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction 

(XRD), scanning electron microscopy (SEM), energy dispersive x-ray spectroscopy (EDX), transmission 

electron microscopy (TEM), and vibrating sample magnetometry (VSM). The size of cobalt ferrite nanoparticles 

formed from oxalate of iron (III) and cobalt (II) precursor was in the range of 6-27 nm. The saturation 

magnetization (Ms), remanence (Mr) and coercivity (Hc) of the magnetic carbon nanocomposite were found to 

be 0.2717emu/g, 0.0308emu/g and 338.06 Oe, respectively. The resulting nanocomposite shows extraordinary 

adsorption capacity and fast adsorption of removal of organic dye, congo red (CR), in water. The adsorption 

kinetics and isotherm studies were investigated and the results show that the as-prepared AC/CoFe2O4 

nanocomposite could be utilized as an efficient, magnetically separable adsorbent for the environmental 

cleanup. 

Keywords: Carbon nanocomposites, Magnetic properties, Congo red, Adsorption 

4.11 Effect of annealing temperature on Structural and Optical properties of BTO thin films for 
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Abstract 
In this paper, we report the synthesis of bismuth titanate (Bi4Ti3O12) (BTO) thin films using sol-gel spin 

coating method with various annealing temperature.  The X-ray Diffraction (XRD), Micro Raman Spectroscopy, 

Photoluminescence (PL) and Ultra violet-visible spectroscopy (UV-Vis) techniques were employed to study the 

structural, vibrational, luminescence and optical properties of BTO thin films.  In this study, we also described 
the correlation between crystallite size and optical gap energy with different annealing temperature of BTO thin 

films. XRD pattern revealed a preferred orientation (117) of the crystallites along the c-axis [1]. The crystallite 

size is found to be increase with the increasing annealing temperature. The vibrational modes of the BTO films 

were examined by Micro Raman Spectrometry, the phonon mode observed at 153cm
-1

 reflected the vibration of 

A-site Bi
3+ 

ions in layered-structured perovskite [2]. The prepared BTO thin films are showed excellent 

transparency in visible region [3]. The observed direct optical band gap (Eg) suggests that, the crystallite size of 

the films is predominantly influenced by the band gap energy with increase in annealing temperature. From 

these results, we ascertained that, the BTO thin films can be used in visible light photo catalytic applications for 

energy conversion. 

Keywords:  
BTO, thin films, crystallite size, visible light photocatalytic activity. 

Graphical representation 
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4.12 Synthesis, Characterization of Hemetite Nps Decorated N-Doped Graphene Sheet/Mos2 
Nanocomposite For Photocatalytic Application 

S.Senthilnathan, S. Sivasakthi and  K.Gurunathan* 
Nano Functional Materials Lab, Dept.of Nanoscience and Technology, Science Campus, Alagappa University, Karaikudi. 

e-mail:kgnathan27@rediffmail.com 

 Herein, we report a new nanocomposite material which consist of hematite nanoparticles(α-Fe2O3 NPs) 

decorated Nitrogen doped graphene sheet (NGs)/Molybdenum disulfide (MoS2). Initially graphene oxide 

synthesis by conventional improved Hummer’s Modified method. Then, the composite was fabricated by simple 

two step hydrothermal method without stencil.The properties of as-prepared nanocomposite characterized by X-

Ray Diffraction(XRD), Raman Spectroscopy, UV-vis Spectroscopy, Field Emission Scanning Electron 

Microscopy(FESEM), Photoluminesnce (PL),N2 adsorption–desorption test etc. In this composite Nitrogen has 

been doped with graphene sheet by Melamine that is one of the protein aminoacid. Nitrogen doping enhances 
the surface area of the graphene sheet. Thus, it was increased electron holding properties of the composite 

material and hence that can lag recombination process of electron–hole. Moreover, molybdenum disulfide has 

layered structure that also increased the surface area of the composite material. It also improves the speed of 

electrons transfer.N-Gs/MoS2contains hematite NPs shows enhanced catalytic activity and high light harvesting 

properties.Surface area of the composite material explored by N2  adsorption–desorption test and recombination 

process of the composite determined by PL. Surface morphological studies of  the prepared materials are shown 

in Fig.1. 

 
Fig.1: FESEM images a. N-Gs, b. α-Fe2O3c.α-Fe2O3@N-Gs/MoS2. 
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4.13 Fabrication of highly flexible dye sensitized solar cell using the electrospun Nickel Oxide 
nanofibers based counter electrode  

K.Sakthi Velu, P. Manisankar and T.Stalin* 
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Abstract 
 We have prepared the Nickel Oxide (NiO) nanofibers by electrospinning method as a counter- 

electrode (CE) for a dye sensitized solar cell (DSSC). Scanning electron microscopy images (SEM) and X-ray 

diffraction analysis clearly indicated the formation of NiO nanofiber in 240nm. The electro-chemical properties 
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of NiO nanofibers CE are studied by cyclic voltammetry (CV) and electrochemical impedance spectroscopy 

(EIS). In particular, current-voltage measurements indicated superior power conversion efficiency (PCE) of 

7.63% of the NiO-nanofibers CE compared to 6.72% for the platinum (Pt). The superior photovoltaic 

performance and low cost of the NiO nanofibers counter electrode can be potentially exploited as a new counter-

electrode in DSSCs.  
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Electrospinning Method, Nickel Oxide Nanofibers, Counter electrode, FE-SEM Image, Dye sensitized solar 

cell.  
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4.14 Inclusion complex of 1,8-Dihydroxyanthraquinone with β-cyclodextrin: Spectral and 
molecular modeling studies 
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Abstract 
Inclusion complex behaviour of 1,8-Dihydroxyanthraquinone (1,8-DHAQ) with β-cyclodextrin (β-CD) 

were analysed by UV-visible and fluorescence spectroscopy. The stoichiometric ratio of the inclusion 

complexes was found to be 1:1 and the binding constant was evaluated using the Benesi-Hildebrand equation. 

The inclusion interaction was examined and the thermodynamic parameter (∆G) of inclusion process is also 
determined. The experimental results indicated that the inclusion process is an exergonic and spontaneous 

process. A mechanism is proposed to explain the inclusion process [1]. Stable solid inclusion complex were 

prepared using co-precipitation method by characterised by Fourier transform infrared spectroscopy (FTIR), X-

ray diffraction (XRD), Differential scanning calorimetry (DSC), Scanning electron microscopy (SEM) and 

molecular modeling methods. FT-IR, XRD, DSC and SEM results confirmed the formation of inclusion 

complex [1]. The β-CD:1,8-DHAQ inclusion complex obtained by molecular docking studies is in good 

correlation with the results obtained through experimental methods using PatchDock and FireDock servers as 

shown in Figure 1. PM3 calculations suggest that orientation B is more favored than orientation A for 1,8-

DHAQ [2]. The hydrophobic and H-bond interaction between 1,8-DHAQ and β-CD plays an important role in 
the inclusion complex. 

Keywords : 1,8-DHAQ, β-CD, Inclusion complex, Docking study and PM3 calculation 

 
Figure 1. Ball and stick representation of (a) 1,8-DHAQ (b) β-CD (c) β-CD:1,8-DHAQ inclusion complex. The 

carbon atoms are shown as cyan and sandal, oxygen atoms are shown as red and hydrogen as white color balls. 
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Abstract 
The electrochemical destruction of the dyeDisperse orange 3 (DO 3) in synthetic effluent was carried 

out using batch static electrolytic cell containinggraphite as working electrode, stainless steel mesh as counter 

electrode and standard calomel as reference electrode. The effectiveness of the quantity of electricity passed on 

the rate of dye degradation was studied without adjusting the pH of the synthetic effluent. The optimum quantity 

of electricity required was found out as 0.5 Ahr, where maximum COD reductions were achieved. UV-VIS 

spectral studies of the dye and determination of percentage of COD reduction were carried out to ascertain the 

removal of dye during electrolysis. The influence of pH on the electrolysis was studied by carrying out 

electrolysis at various pH values ranging from 1.0 to 11.0.. The samples were drawn for every half an hour for 

the product analysis. The maximum COD reduction (89.6%) was observed at pH 1.0 for the current density of 
4.2 A/dm

2
 and hence the optimum pH for significant removal of DO 3 was chosen as 1.0.The cell potential 

values were measured at constant interval of half an hour during the course of electrolysis at the current density 

of 4.2 A/dm
2
and they remained almost constant over an extended period demonstrating that the electrochemical 

cell is highly stable.  

 The UV-VIS spectra of the dye before and after the treatment were subjected to the entire UV-VIS 

range and the spectra are presented in fig.1 Maximum % of absorbance reduction, 95.4% was obtained at pH 1.0 

and current density 4.2 A/dm
2
. Square wave stripping voltammetry (SWV) was employed to study the 

completeness of the electrolysis at pH 1.0 using glassy carbon electrode. The voltammogram of the initial and 

final samples are presented in fig. 2. The cathodic peak disappeared in the SWV of treated sample indicates the 

absence of the dye after treatment. 

 

 

  

 

 

 

 

 

 

 

 

 

The conclusions derived from the electrochemical treatment of DO3 proved the technical feasibility of the 
application of electrochemical processes to the treatment of dyes in industrial effluent streams.  

Key Words: Electrochemical treatment, Disperse Orange 3, Electrolysis, COD reduction, UV-VIS spectra, 

Absorbance reduction. 

4.16 Host-guest chemistry of β-Cyclodextrin and plumbagin in aqueous and solid state 
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Abstract 
An important derivative of 1,4-naphthoquinone is plumbagin (5-hydroxy-2-methyl-1,4-

naphthoquinone), a natural quinonoid constituent. The inclusion complexation behavior, characterisation and 

binding ability of 5-hydroxy 2-methyl 1,4-naphthoquinone (5HMNQ) with β-cyclodextrin (β-CD) has been 

investigated both in solution and solid state by means of absorption, fluorescence, FT-IR, 
1
H NMR, SEM and 
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XRD methods. The spectral shifts revealed that the part of naphthoquinone ring of 5HMNQ is entrapped in the 

β-CD cavity. The stoichiometric ratio and binding constant were determined by Benesi-Hildebrand plots and 

spectroscopic studies respectively. The structure and complex mode of the inclusion complex of 5HMNQ with 

β-cyclodextrin was investigated by FT-IR and 
1
H NMR methods. FT-IR and 

1
H NMR results indicated that the 

naphthoquinone ring of 5HMNQ molecule was partly included into the β-CD cavities. 

 

 
 
 
 
 
Scheme 1. The proposed structure of 
inclusion complexes of 5HMNQ with 
β-CD. The oxygen atoms are shown 
as red, carbon as grey and hydrogen 
atoms as white colours. 
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4.17 Salvatochromism and proton transfer kinetics of 5- perylene imide in (5pi) the excited 
singlet state:  A study of electronic spectra 
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Abstract:  
A study of solvent and pH effects on absorption and fluorescence of 5-Perelene imides’ has been 

carried out.  Salvatochromic shift of 5PI different from that of 6PI both in ground and excited states. The 

difference is more in S1 state.  The single molecule spectra of 5PI, 5NI and 6PI reveal three different types of 

emitters, two of which are not observed at the ensemble level. The nature of these two emitter types is not fully 

uncovered, but evidence is presented that one emitter type is most probably a result of photo-oxidation. 

Following a suggestion in the literature, the last emitter type may be attributed to twisted conformations in 

which the amino group is perpendicular to the beryline core. Computational estimation of such conformations, 

however, casts doubt on this explanation.  

 The shape of the emission spectra that are observed in dropcast or spincoated films with a high dye 

concentration resembles that of the emission spectra in solution. 

  The rigidity of the embedding polymer matrix limits the solvatochromic sensitivity, unfortunately, to the 

extent that the spectra in chemically different polymers are only slightly different. Finally, preliminary 

results of single molecule excited state deprotonation and reprotonation experiments are presented. 

Keywords: Electronic Spectra, Fluorophore, Photophysical behavior, solvatochromism. 
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4.18 Host-guest interaction of p-sulfonatocalix[4]arene with 1,8-diaminonaphthalene 
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Introduction 
The p-SC4 is proposed as a promising host molecule due to their simple one-pot preparation, 

preorganization of functional groups, unique structural properties and its capacity to co-operate the guest 

binding site rapidly by low energy conformation change, and has been used as building blocks in the 

construction of more sophisticated molecular systems in supramolecular chemistry. The ease of shape tunability 
of calix[4]arene makes this molecule useful in synthesis of wide range of receptors with recognition ability 

towards guest molecules. There are many reports on the binding of p-SC4 with biologically important 

molecules, like amino acids, peptides and proteins. 1,8-diaminonaphthalene is an important class of Schiff base 

ligands in coordination chemistry and find extensive application in different fields. Schiff bases metal 

complexes including 1,8-diaminonaphthalene have been widely studied because of their industrial, antifungal, 

antibacterial and biological applications. Schiff bases based on 1,8-diaminonaphthalene can be used to obtain 

optical materials and conducting polymers. 1,8-diaminonaphthalene is seems to be suitable candidates for 

further chemical modifications and may be optical communication and optical devices. In this present work, we 

focused on the binding study of biologically important Schiff base ligand with p-SC4 using optical and 

electrochemical techniques. 

Experimental section 
The host-guest association in solution was analyzed using UV-vis spectrometric titration, fluorescence 

titrations. The binding constant value calculated from UV- visible spectrum using Benesi-Hildebrand equation 

and then the binding constant from emission studies using modified Stern-Volmer equation. 

Result and Discussions 

 

 

 

 

 

 

 

Figure.1 (a) UV-visible absorption spectrum of 1,8-diaminonaphthalene in the presence of p-SC4 (b) Job’s plot 

for host-guest interaction of p-SC4 with 1,8-diaminonaphthalene. 

 

When we increase the concentration of p-SC4 the absorbance intensity of 1,8-diaminonaphthalene decreases. It 

shows that there is a binding occurs between p-SC4 and 1,8-diaminonaphthalene. The Job’s plot shows peak at 

0.5 mole fraction. This confirms the 1:1 binding of p-SC4 with 1,8-diaminonaphthalene. 

Conclusion 
The binding constant value from UV-Visible absorption technique is 2.6 x10

3
M

-1
. The binding 

constants around 103 M-1 shows efficient binding of 1,8-diaminonaphthalene with p-SC4. The binding constant 

value from emission spectral technique is 7.69 x 10
1
M

-1
. It is also indicated the binding is occurred or host-guest 

complex is formed.Therefore, p-SC4 is an efficient host molecule to bind the guest molecule of 1,8-

diaminonaphthalene. 

4.19 Photocatalytic oxygenation of organic sulfides using earth-abundant metal ions as catalyst 
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Abstract 
We report a new dyad photocatalyst incorporating a Fe(III)-salen as catalytic component and a Ru(II)-

polypyridine as photosensitizer component for the selective oxidation of organic sulfides to sulfoxides using 

water as an oxygen source and 4-nitrobenzenediazonium tetrafluroborate as one-electron oxidant. In the present 
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study, the catalytic activity of Ru(II)-salen-Fe(III) dyad is compared with the previously reported Ru(II)-salen-

Mn(III) dyad. The dynamics and mechanism of sequential electron transfer processes is followed by using 

nanosecond laser flash photolysis technique and the iron(IV)-salpyr species, [Fe
IV

(salpyr
+
)] is proposed to 

involve in the catalytic cycles of sulfoxidation reaction. Herein we also present a more comprehensive approach 

for the photocatalyzed sulfide oxidation reaction using water as an oxygen atom source by the photochemically 

generated high-valent metal-salen catalysts. The photocatalytic system designed in our lab seems to be a good 

artificial photosynthetic system using earth abundant metal ions, Fe, Mn and Co as the catalysts and water as the 

oxygen source promising sustainability of the catalytic activity. 
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Abstract 
In this present work, pure and samarium (Sm) doped bismuth sulfide (Bi2S3) thin films were grown on 

glass substrates by successive ionic layer adsorption and reaction (SILAR) method. The prepared thin films 

were characterized by X-ray diffraction (XRD), UV-visible spectrometer (UV-Vis), photoluminescence (PL) 

spectroscopy. The X-ray diffraction patterns reveal that the pure and Sm doped Bi2S3 thin films are crystalline 

nature and when Sm is doped at 8 and 16%, the angle of the diffraction is shifted towards lower diffraction 
angle sides which is indication of Sm well-doped with Bi2S3. Crystalline size, dislocation density and micro 

strain are determined using XRD data. From UV-spectra, we could be observed that, the absorption peak at 

317nm for Bi2S3 thin film. After doping of Sm in Bi2S3, the absorption peak is red shifted to 326 and 330nm for 

8 and 16% respectively. The band gap value of pure 8% and 16% Sm doped Bi2S3 films is found to be 3.7, 3.87, 

3.9eV respectively [1]. PL spectra present that 8% of Sm doped Bi2S3 thin film exhibits high exciton emission 

peak at 861nm than pure and 16%, which represents 8% of Sm doped Bi2S3 thin film having better optical 

quality[2]. The thickness of the pure 8% and 16% Sm doped Bi2S3 are 6.10µm, 0.95µm, 1.36µm respectively.  

Keywords: Bismuth sulfide, SILAR method and Excitation emission. 
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photocatalytic degradation of methylene blue 

a
M.Mohammed Rafic, 

a
R.Saraswathi* and 

b
L.John Berchmans 

aDepartment of Materials Science, School of Chemistry, Madurai Kamaraj University, Madurai - 625 021. 
bCentral Electrochemical Research Institute, Karaikudi – 630006 

e-mail: chemrafic@gmail.com ; drrsaraswathi@gmail.com ; berchmans@cecri.res.in 

Introduction 
Photocatalytic degradation is an advanced oxidation process, widely used for the degradation of 

organic dyes.  TiO2 (P25, Degussa) is a standard photocatalyst because it is an environmentally friendly, 
relatively inexpensive and chemically stable material.  However, the large band gap of TiO2 limits its 

application to the ultraviolet region of the solar spectrum (5 %). In order to make better use of sunlight, 

photocatalysts that are active to visible light are being explored [1].  Herein, we report for the first time, the 

application of iron (II) tungstate (FeWO4) as an effective photocatalyst towards the degradation of methylene 

blue dye under visible light irradiation. 

Experimental 
FeWO4 was synthesized by combustion method using stoichiometric amounts of iron nitrate and 

sodium tungstate precursors and urea as fuel.  The product was used after annealing at 450
o
C for 30 minutes.  

The structural, morphological and physicochemical properties of the prepared sample were characterized by X-

ray diffraction (XRD), FT-IR, UV-visible diffuse reflectance spectroscopy and scanning electron microscopy.  

Photocatalytic experiments were carried out in a standard photoreactor equipped with a tungsten halogen lamp 
as visible light source. A sodium nitrite solution was used as a UV filter to eliminate light < 390 nm.  About 100 

mg of the catalyst was placed into 250 mL of aqueous solution of methylene blue (2 x 10
-5

 M) solution under 

vigorous and constant stirring for 30 minutes. After dark absorption, the solution containing the catalyst was 

irradiated with visible light and the changes in dye concentration during photodecomposition were measured by 

the absorbance at 664 nm as a function of irradiated time.  Parallel experiments were carried out with P25 for 

direct comparison. 

Results and Discussion 

X-ray diffraction pattern of the combustion synthesized FeWO4 shows several diffraction peaks which 

match very well with that of monoclinic FeWO4 (JCPDS 71-2391).  The most prominent peaks are observed at 

2θ = 17.87o
, 23.64

o
, 29.65

o
 and 36.14

o
 corresponding to the crystal planes (100), (011), (111) and (200) 

respectively.    Applying the Debye Schrerr equation, the crystallite size corresponding to the high intensity 

plane (011) is calculated to be 37 nm. The FT-IR spectrum shows the characteristic vibrational bands 

corresponding to the metal-oxygen bonds. The bands at 615 cm
-1

 860 cm
-1

 can be assigned to the W-O and W-

O-W vibration modes respectively while that at 513 cm
-1

 corresponds to  Fe-O bond [2,3].  The scanning 

electron microscopy image shows a highly porous morphology.  The UV-visible diffuse reflectance spectral data 

are used to generate the Tauc plot ((αhυ)1/2
 vs hυ) and from this plot, the band gap of the material is calculated to 

be 2.04 eV.  Figure 1A shows the absorption spectra of methylene blue solution before and after visible light 

irradiation for different exposure time in the presence of FeWO4.  The characteristic absorption band of 

methylene blue at 664 nm is significantly decreased in intensity with increasing irradiation time. The normalized 

temporal concentration changes (C/Co) are plotted against the irradiation time (Fig.1B). Parallel experiments 

with the standard photocatalyst (TiO2, P25) have been carried out and the results show that FeWO4 can 

effectively degrade about 80 % of methylene blue dye in 150 minutes in contrast to 51 % for P25 for the same 

time. Further experiments are in progress to understand the mechanism of photodegradation of methylene blue 
by FeWO4.  

 
 
 
 
 
 
 
 
 
Fig. 1 (A) Absorbance vs wavelength as a function of illumination time for the photocatalytic degradation of 
methylene blue on FeWO4 under visible light illumination (B) Plot of normalized concentration of methylene 

blue against irradiation time for FeWO4 and P25 photocatalysts. 

Conclusion 
A new visible light active photocatalyst viz. FeWO4 has been developed for the photocatalytic 

degradation of methylene blue dye which shows an efficiency of about 80 % under the conditions employed.  

(B) (A) 
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4.22 Biosynthesized silver-nanoshells for catalytic degradation of organic pollutants 
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E-mail:kmpprakash@gmail.com, chembalakumar@gmail.com 

Abstract 
A fastest way to degradation of industrial effluents is reported herein using silver-nanoshells (Ag-NSs) 

as a green catalyst. Ag-NSs was synthesized using CrataevaReligiosa leaf extract as both reducing and 

stabilizing agents and characterized by UV-visible spectroscopy, FT-IR spectroscopy, XRD, HR-TEM and EDX 

analysis. The green synthesized Ag-NSs catalyzes in a minute the degradation of organic dye pollutants namely 

methylene blue and methyl orangefrom aqueous environment using NaBH4.  Ag-NSs is able to be conveniently 

separated from aqueous environment after catalytic dedying and reusable even after five cycles. The formation 

of Ag-NSs and dedyeing mechanism have also been investigated and discussed. 

 

 

 

 

 
 

 

 

 

 

Fig.1 Mechanistic route for the formation of Ag-NSs. 

Keywords: green synthesis, silver-nanoshells, catalytic degradation, methylene blue, methyl orange 
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Abstract 
 Waste water from dying and dye related industries contain residual dyes such as organic compounds, 
which are not readily biodegradable and major causatives for water pollution. Various physical, chemical and 

biological treatments including ozonization, chlorination and filtration have been developed for alleviating the 

negative environmental impact of toxic water and pollutants. In current years, metal/metal oxide nanoparticles 

has been used to degradation of tough dye by its large surface area and surface plasmon resonance. Among that, 

CuO nanoparticles (CuO NPs) having deep vision for quenching the dye molecules due to consist large number 

of highly reactive sites and low toxicity, environmental acceptability and inexpensive. Synthesis of metal 

nanoparticles through green route is an ecologically friendly, cost effective method without use of rough 

chemicals.   Hence focus of the study Cordia sebestena (Family: Boraginaceae) is ornamental plant flowers 

aqueous extract was used to synthesis of CuO NPs as bioreducing agent. Synthesized CuO NPs were 

characterized by UV-Visble, FT-IR, XRD, SEM and EDX techniques. The photodegradation activity was 

examined for bromothymol blue dye in contaminated water by CuO NPs catalyzed by hydrogen peroxide 

reaction conditions. 
Result and Discussion  
 UV-Visible spectrum of biosynthesized CuO NPs showed two bands at 270 and 670 nm indicating the 

formation of CuO NPs. FT-IR analysis revealed the presence of organic molecules in the range 4000-400 cm
-1
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and peaks at around 500 to 600 cm
-1

 confirming the formation of CuO NPs. The XRD data displayed the 

monoclinic structure (JCPDS card: 89-2529) using Debye-Scherrer’s equation the average particle size depicted 

is 7 nm. The SEM image showed the presence of some large particles, which can be attributed to aggregation or 

overlapping of small particles. EDX analysis exhibited the chemical composition of CuO NPs is Cu 4%, O 42%, 

C 40% and K, Mg, Ca, Cl are detected in insignificant percentage. Degradation of bromothymol blue was 

assisted by various amount of CuO NPs (10, 20, 30 mg) catalyzed by H2O2 and simultaneously the degradation 
activity was monitored in UV-Visible spectroscopy at the graduated time interval. The Cordia sebestena flower 

aqueous extract mediated green synthesized CuO NPs exhibited efficient activity for degradation of dye in all 

tested volumes. 

 

 

 

 

 

 
 
 
 
 
 
 
 
Conclusion  
  Synthesis of CuO NPs through the green synthesis method using Corida sebestena flower extract is 

very effective, cost free, faceable and risk free avenue to the growing nano materials fields. From this study, the 

degradation efficient of CuO NPs for organic dye contaminated waste water is strongly suggested to break down 

the deleterious dyes and organic molecules into toxic free contents and to provide the waste water as bio aptable 

aquatics for protection of green earth. 

4.24 Fabrication of dye-sensitized solar cell using electrospun TiO2/CaCO3 nanowires  
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Abstract 
TiO2/CaCO3 nanowires have been synthesized using electrospinning method and subsequently the 

synthesized nanofibers were characterized using various advanced techniques. Dye-sensitized solar cell was 

fabricated using electrospun TiO2/CaCO3 nanowires and the highest efficiency was achieved for the cell with 
CaCO3 compared with bare TiO2.    

Introduction  
 Dye sensitized solar cells (DSCs) are very attractive and promising alternative to conventional silicon 

solar cells due to their low cost production and easy manufacturing process [1,2]. TiO2 shows superior 

performance for electron transfer compared to other metal oxides such as MgO, SnO2, Nb2O5 and ZnO. In this 

work, TiO2/CaCO3 nanowires were prepared by electrospinning method. The prepared TiO2/CaCO3 was used to 

fabricate the DSCs. The performance of the DSCs was also investigated and discussed by comparing with the 

DSCs prepared using bare TiO2.  

Experimental Section 
 A mixture of Polyvinylpyrolidone and titanium(IV) isopropoxide (TIP) dissolved in ethanol, glacial 

acetic acid, dimethylformamide (DMF) was used as precursor for the preparation of TiO2. The precursor 
solution was loaded into a syringe under an applied voltage of 8-9 kV. The electrospun TiO2 was collected on 

Al foil. The flow rate was controlled by a syringe pump. The needle to collector distance was maintained at 

approximately 9 cm. The obtained TiO2 were calcined at 450
o
C for 1.5 hrs.   

Results and discussion   
 Fig. 1 Indicates the XRD pattern of the synthesized TiO2 and TiO2/CaCO3 nanomaterials. The overall 

crystalline structure displays an anatase phase with preferred (101) orientation at 2θ= 25.2o 
other peaks are 

assigned to CaCO3 such as 29
o
 and 43

o
. Fig. 2 SEM clearly shows the formation of TiO2 nanowires with 

homogeneous morphology.  

 

 

UV-Visible spectrum for dye 
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Conclusions 
 The TiO2 and TiO2/CaCO3 nanowires have been successfully synthesized by electrospinning method. 

The synthesized materials were characterized by XRD, SEM and FTIR. The photovoltaic property of the 

fabricated dye sensitized solar cell was measured using IV measurements. The insulating CaCO3 shell layer 

covers the core semiconductor oxide material and hence it reduces the interfacial recombination in DSCs. The 

shell layer acts as an energy barrier at the electrode electrolyte interface and consequently improve the 

efficiency of the cell. 
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4.25 Microwave Synthesis of Metal doped TiO2 for Photocatalytic Applications 
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Abstract  
Nanostructured metal (Sn, Cu and Ni) doped TiO2 was successfully synthesized by microwave method. 

Metal doped TiO2 was characterized using various advanced characterization techniques. The photocatalytic 

activity of the synthesized metal doped TiO2 was also studied by the decomposing of methylene blue dye under 

UV light irradiation. 
Introduction 

Titanium dioxide is considered as one of the best semiconductor oxides due to its eco-friendly nature, 

photostability, chemical inertness and low cost [1]. The microwave irradiation method has sparked much 

attention owing to their simple and swift processing nature [2]. In the present work, we synthesized the metal 
doped TiO2 nanomaterials by microwave irradiation method and it was subsequently characterized by XRD and 

SEM.  

Experimental setup 
1.6 M titanium oxychloride (TiOCl2), 0.1 M (SnCl2.2H2O, 0.1 M Cu(CO2CH3)2.H2O & 0.1 M 

C4H14NiO8) were used for the synthesis of pure TiO2 and metal doped TiO2. Sodium hydroxide was used to 

adjust the pH of the precursor. The obtained precipitate was irradiated using microwave (160W) for 30 min to 

achieve TiO2 and metal (Sn, Cu, Ni) doped TiO2 photocatalyst. The photocatalytic activity of the synthesized 

samples was evaluated by the degradation of methylene blue under UV light. 0.1 g of photocatalyst was 

suspended in a 200 ml aqueous solution of 10 mg/l methylene blue dye.  

Results and Discussion 
Fig.1 shows the XRD pattern of the synthesized TiO2   and metal (Sn, Cu and Ni) doped TiO2 powders. 

XRD patterns of TiO2 powder is well indexed to the standard pattern of monoclinic phase which is in 
accordance with the JCPDS card no.481278. Fig. 2 shows the photocatalytic activity of the synthesized TiO2 

and metal (Sn, Cu and Ni) doped TiO2 samples. The degradation of methylene blue in presence of synthesized 

TiO2 and metal (Sn, Cu and Ni) doped TiO2 samples under UV light irradiation are shown in Fig. 2.  

 
 
 
 
 
 
 
 

 
 

Fig. 1 XRD spectra of TiO2 and 

TiO2/CaCO3  

Fig. 2 SEM image of TiO2   
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Conclusion 
The metal doped TiO2 photocatalyst was successfully synthesized by microwave irradiation method. 

The XRD pattern confirms the formation of monoclinic TiO2. The prepared metal doped TiO2 photocatalyst was 

successfully decomposed the methylene blue dye under UV light irradiation. 
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 Abstract  
Titanium dioxide (TiO2) nanowires have been successfully prepared by electrospinning method and the 

resulting material was characterized by XRD and SEM. The antibacterial activity of TiO2 nanowires was 

investigated by disc diffusion method against bacterial strains and found good antibacterial effects. 

Introduction  
Titanium dioxide (TiO2) nanowires were synthesized by electrospinning which is a simple and low cost 

technique [1]. Electrospinning allows the production of nanomaterial from various materials, e.g. inorganics and 

organics in different configurations and assemblies. It has been demonstrated that fibrous structure is preserved 

even after annealing when the precursor of inorganic (or) organic compound is introduced into the polymer 

solution. In the present work, we synthesized the TiO2 nanowires by electrospinning method and then 

characterized the materials by XRD and SEM. We also investigated the antibacterial activity of the synthesized 

TiO2 against bacterial strains such as Klebsiella pneumonia and Bacillus cereus [2]. 

Experimental section  
A mixture of PVP dissolved in ethanol, glacial acetic acid, dimethylformamide and titanium (IV) 

isopropoxide were used as precursor for the electrospinning of TiO2. The precursor solution was loaded into a 

syringe under an applied voltage of 8-9 kV. The electrospun TiO2 was collected on Al foil. The obtained TiO2 
was calcined at 450

o
C for 1.5 hrs. Moreover, the antibacterial activity of TiO2 nanowires was carried out by disc 

diffusion method against Klebsiella pneumonia and Bacillus cereus. The antibacterial study was carried out 

using different concentrations (20, 40 and 60 μl) of dispersed TiO2.  

Results and discussion   
Fig 1 shows the XRD pattern of the TiO2 nanomaterials. The anatase structure was confirmed from the 

sharp peaks appeared at 2θ= 25.0o
. Fig. 2 shows the SEM image of TiO2 electrospun nanowires. The 

antibacterial activity of TiO2 nanowires was carried out using various concentrations of TiO2 against Klebsiella 
pneumonia (26mm) and Bacillus cereus (25 mm) and maximum zone of inhibition was observed at 60 μl (Fig. 
3). It was observed that the increase of inhibition zone during the increase of concentration of TiO2 nanowires. 

 
 
 
 
 
 
 

 
 
Conclusions 

In this study, nanowires of TiO2 were produced by electrospinning method. XRD confirms the 

formation of crystalline TiO2. The formation of homogeneous morphology of the TiO2 nanowires was also 

observed by SEM. It was found that the electrospun TiO2 nanowires can be good antimicrobial agents. 
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4.27 Facile Synthesis of Barium Titanate Nanopowder by Microwave Assisted Route for 
Photocatalytic Applications 
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Abstract 
Novel perovskite based BaTiO3 nanocomposite was successfully synthesized by simple microwave 

irradiation route. The prepared materials were characterized using advanced spectroscopic analytical techniques. 

Photocatalytic study was also carried out using prepared BaTiO3 and confirms the photocatalytic performance 

under UV light irradiation. 

Introduction 
BaTiO3 material has perovskite (ABX3) structure, which is widely used in capacitors, sensor, 

optoelectronic devices, electronic industry, and photocatalytic applications due to its low tangent losses and high 

dielectric constant [1]. There are several synthetic routes are available for the preparation of BaTiO3 such as wet 

chemical route, hydrothermal, sol-gel, microwave, molten salt etc. Among all the methods, microwave assisted 

wet chemical route is preferred for synthesis of BaTiO3 due to its low cost and eco-friendly nature [2]. In this 

paper, we report a new route to develop BaTiO3 nanopowder by peroxo route. The synthesized BaTiO3 

nanoparticles were used as photocatalyst for degrading methylene blue (MB) dye under UV light irradiation. 
Experimental Section 

In a typical procedure, stoichiometric ratio of Ba(OAc)2, TiOSO4 was dissolved in the H2O2 and water 

mixture under constant stirring to form a peroxo complex. After 1 h stirring, 10 ml of NaOH solution was added 

for avoiding the formation of BaCO3. The colloidal pale yellow colour precipitate was obtained and it was 

heated at 95 
o
C for 30 min and the precipitate was washed with distilled water and ethanol and subsequently 

treated under microwave radiation for 10 min, 20 min and 30 min. The obtained powder was used for 

photocatalytic dye degradation studies.  
Result and Discussion 

Fig. 

1. XRD patterns of the  microwave 

irradiated BaTiO3 samples: (a) 10 
min, (b) 20 min, (c) 30 min 

    
Fig.2.Photocatalytic degradation of 

MB in BaTiO3  

Fig. 

3.Kinetic study for the degradation 

of MB in presence of BaTiO3  

 

XRD pattern of the synthesized powder confirms the presence of BaTiO3 and the peak matches well 

with the JCPDS (card number # 821175) of BaTiO3. The photocatalytic performance of the microwave 

irradiated sample (30 min) show higher efficiency of 72.8 % compared to the other samples. The kinetic studies 

exhibit K= 0.00421, 0.004178 and 0.005432 min
-1

 for 10 min, 20 min and 30 min microwave irradiated BaTiO3 

samples, respectively.  

Conclusions 
We have successfully synthesized nanocrystalline BaTiO3 by microwave method. XRD results suggest 

that the presence of hexagonal phase BaTiO3 nanoparticles. The photocatalytic MB dye degradation efficiency 

of 72.85% was achieved by BaTiO3. 
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Abstract 
In this present work, cadmium sulfide (CdS) thin films were grown on glass substrates by chemical 

bath deposition technique (CBD). The role of protic solvents (ethanol, isopropanol and methanol) on structural, 

vibrational and optical properties was studied by using X- ray diffraction (XRD), micro Raman and UV visible 
spectroscopy. XRD patterns revealed that the prepared CdS thin films exhibits hexagonal structure with 

preferentially oriented along the (002) plane [1]. Crystalline size, dislocation density and micro strain were 

determined from XRD data. In micro Raman spectra, the appearance of intensive peak at 313cm
-1

 (1LO) mode 

confirmed that CdS films were in single crystal and it also indicated high degree of crystallinity [2]. The optical 

absorbance spectra showed that, the CdS thin film prepared using isopropanol hold more absorbance compared 

to other protic solvents. The band gap value of the CdS film prepared using ethanol, isopropanol and methanol 

was found to be 2.10, 2.02 and 2.12 eV, respectively. CdS film thickness was measured 960, 620 and 1003 nm 

for ethanol, isopropanol and methanol by profilometer. In this present work, it can confirm that CdS thin film 

prepared using isopropanol is able to use the window layer for photovoltaic applications. 

Keywords: Cadmium sulfide, Chemical bath deposition, Protic solvents. 
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4.29 Synthesis and Characterization of Fe-Tio2 / Polyanilecore-Shell Nanostructurefor 
Photocatalytic Hydrogen Production 
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In the present work, TiO2, Fe-TiO2 and Fe-TiO2/PANI nanoparticles were synthesized and its 

photocatalytic activity was evaluated. The typical synthesis procedure of TiO2 are as follows: The TiO2 

nanoparticles (Nps) are synthesized by using Titanium TetraIsopropoxide (TTIP), 2-propanol and ammonia as 

starting materials. In this, 0.049M of TTIP and 1.304 M of 2-propanol are mixed together with constant stirring, 

meanwhile 0.033M ammonia was added at a constant rate at room temperature. Upon the addition of ammonia, 

the clear solution turns into white emulsion which was stirred for about 1 hour. The solvent in the mixture was 

evaporated at 60

C. The obtained precipitate was filtered under reduced pressure. The filtrate was washed with 

distilled water and then dried by convection at 105 

C for 18 hours. It was then calcinated at 800 


C for 2 

hours.The synthesis of Fe-TiO2were done by the following method: 0.6963g of titanium tetra isopropoxide 

CdS 
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(TTIP) was dissolved in 50ml of 2-proponal and stirred for 30min. 0.027036g of Iron (ΙΙΙ) chloride 
hexadehydrate was dissolved in 100ml of 2-proponal, added at a rate of 5 ml/min. After half an hour, 15ml of 

ammonia was added at a rate of 1ml/min for 30min. The solution was heated at 60
°
C in a water- bath using a 

condenser. The precipitate was filtered, centrifuged and dried in oven at 105
°
C for 18hours and calcinated. 

 The synthesis of Fe-TiO2were prepared by the following method: 0.6963g of titanium tetra 

isopropoxide (TTIP) was dissolved in 50 ml of 2-proponal and stirred for 30 min. 0.027036 g of Iron (ΙΙΙ) 
chloride hexadehydrate was dissolved in 100 ml of 2-proponal, added at a rate of 5 ml/min. After half an hour, 

15 ml of ammonia was added at a rate of 1 ml/min for 30 min. The solution was heated at 60 
°
C in a water bath 

using a condenser. The precipitate was filtered, centrifuged and dried in oven at 58 °C for 24 h.   

 The core-shell of Fe-TiO2/PANI was synthesized by 0.003 mol (0.704 g) of CSA is taken as solution A 

and 0.05 mol (4 g) of aniline is taken as solution B and 0.1 g Fe-TiO2 is added to the above solutions. The 

solutions were mixed in 200 ml of distilled water and stirred for 2 h. After that the solutions were pre-cooled to 

0 
°
C in an ice bath. 50 ml of aqueous solution and 0.04 mol (9 g) of APS were added dropwise to the above 

mixture, brown color precipitate was formed and stirred for 4 h, finally dark green color precipitate was formed. 

This is the first evidence of formation of polyaniline. The mixture was centrifuged and dried for 12 h. Fe-

TiO2/PANI powder of polymer was confirmed by further XRD and UV-Vis characterizations. 

 The proposed work was further characterized by XRD, FTIR, UV, RAMAN and SEM analysis. This 

photocatalyst was studied for hydrogen production using water splitting reaction and dye degradation studies are 

also performed to evaluate the photocatalytic activity. 

  
A B 

Figure 1.  XRD pattern of (a) TiO2nanoparticles (b) Fe-TiO2nanoparticles 

 XRD data as shown in Figure 1 reveals the presence of TiO2 and matches with JCPDS 89-8303. The 

obtained TiO2 has tetragonal phase with primitive lattice having cell parameters a=4.593Ǻ, c=2.959Ǻ with 
average particle size of about 86.94 nm and specific surface area of 16.917 m

2
/g. The morphology index of the 

sample is 0.825. The XRD spectra of Fe-TiO2matches with JCPDS 21-1272 having tetragonal body centered 

lattice with lattice parameters a=3.785Ǻ and c=9.513Ǻ. The average crystallite size is 29.13 nm having specific 
surface area of 66.15 m

2
/g with morphology index of 0.571.  

 
Figure 2.UV-Vis. Absorption spectra of TiO2 and Fe-TiO2 nanoparticles. 

 Figure 2 shows the UV-Visible spectra of TiO2 and Fe-TiO2 nanoparticles. UV spectrum shows the 

absorbance of the sample in the UV region with continuous absorption spectrum extending to the visible region. 

Compared to the absorption range of TiO2, Fe-TiO2 shows a good absorption range in the UV-Visible region.  

 The above results show that the materials have good crystallinity and optical property which can be 

used as photocatalyst for hydrogen production and dye degradation. 
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4.30 Fabrication of Novel Zn2SnO4 / V2O5 Composite for degradation of Eosin Yellow under 
Visible light irradiation 
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ABSTRACT 
A Novel Zn2SnO4-V2O5 composite in three different molar ratios (1%, 3%, 5% of Zn2SnO4-V2O5) were 

synthesized successfully by precipitation-deposition method and its photocatalytic activity towards Eosin 
Yellow was studied. The phase purity, crystallite size and strain were ascertained by powder X-ray diffraction 

(XRD) analysis. Further, the synthesized photocatalysts were characterized by Fourier transform infrared 

spectroscopy (FT-IR), Scanning electron microscopy (SEM), Energy dispersive x-ray spectroscopy (EDAX), 

UV-Vis diffuse reflection spectroscopy (DRS) and photoluminescence spectroscopy (PL). The efficiency of the 

photocatalysts was evaluated from the photodegradation of Eosin Yellow, a target textile pollutant, under visible 

light irradiation. The photocatalytic activity of the synthesized Zn2SnO4-V2O5 composite photocatalyst was 

found to be more efficient than that of individual components. The composite with molar ratio of 3% Zn2SnO4-

V2O5 photocatalyst shows an  excellent photocatalytic activity than the composite with molar ratio 1% Zn2SnO4-

V2O5, and 5% Zn2SnO4-V2O5. The band edges of the materials have been theoretically calculated on the basis of 

Mulliken electronegativity of atoms. The effects of operational parameters such as pollutant concentration, pH, 

catalyst dosage and OH∙ radical trapping, COD have been investigated in detail. The Kinetics of the 
photodegradation reaction was correlated with the pseudo-first-order model. A possible mechanism has been 

proposed for the photocatalytic degradation using Zn2SnO4-V2O5. 

Keywords: Photocatalysis, Visible Light, Zn2SnO4-V2O5 composite, Eosin Yellow 
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4.31 Visible light sensitisation of TiO2 by polyaniline and a photocatalytic water splitting of 
resulting PANI-TiO2 hybrid materials 
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Introduction 
TiO2 is an attractive catalyst in photocatalysis due to its low cost, high photocatalytic activity, stability 

in aquatic systems and low environmental toxicity [1]. However, it is active in the UV region only (Eg = 3.2 eV; 
λ ≤ 387 nm). The present work aims to make TiO2 an efficient and favourable photocatalyst in the visible region 

by coupling conducting polyaniline (PANI) to TiO2 and to investigate the hybrid material performance in 

photocatalytic water splitting to produce hydrogen. 

Experimental Section 
Chemical oxidative polymerization reported elsewhere [2] was adopted in the synthesis of PANI. 0.1 

ml of PANI mixture was added to 100 mg TiO2 for ex situ coating by stirring the mixture uniformly and 

simultaneously drying for 7 days. The resulting hybrid material washed with 25 ml distilled water and dried at 

80
o
C for 3 h. The same procedure was used for the synthesis of 0.2, 0.3, 0.4 and 0.5 ml PANI coated TiO2 

photocatalyst materials. Photocatalytic water splitting performed under visible light irradiation for 5 h (CFL 

lamp 20W) using 50 mg of  PANI-TiO2 (0.1 ml, 0.2 ml, 0.3 ml, 0.4 ml and 0.5 ml) and spent 0.5 ml PANI-TiO2 

at pH = 3.5 under room temperature. Hydrogen production was monitored at a regular time interval of 20 min by 

using manometer. 
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Results and Discussion 
The synthesized materials were characterized by FTIR, XRD, DRS and SEM techniques. The XRD 

spectra (Fig. 1) confirm the crystal phase of anatase TiO2 (JCPDS card no. 71-1767) in all the synthesized 

photocatalysts. The SEM (Fig. 2) images of pristine TiO2 and 0.5 ml PANI-TiO2 displays that all the materials 

have a uniform distribution of nanoparticles of size 100 nm and some agglomeration of primary nanoparticles.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 XRD spectra of (a) TiO2, (b) PANI-TiO2     Fig. 2 SEM images of (a) TiO2, (b) PANI-TiO2 0.5 ml  
Conclusion 

The PANI-TiO2 materials were successfully synthesized and characterized. All the PANI-   TiO2 

materials showed hydrogen generation activity indicating that TiO2 could be sensitized in visible region by 

PANI.  
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In this communication, a hydrothermal method for synthesizing ZnSSe/ZnS cre-shell structures was 

introduced. The general synthesis procedure for ZnSSe is as follows: The ZnSSe nanoparticles were synthesized 

by using selenium dioxide (SeO2) and sodium hydroxide (NaoH) as starting materials. 0.5548 g of SeO2was 

added to 50 ml of distilled water with constant stirring. Then 0.2 g of NaOH was added drop wise to the above 

solution. After 30 minutes of constant stirring, the product NaSeO2 was obtained. 1.4377 g of ZnSO4 was added 

dropwise to the above solution. After 30 minutes of constant stirring, 0.3756 g of Thioacetamide was added 

dropwise to the above solution. It turns into yellowish color. After 3 hours, red color precipitate was formed. 

The precipitate was centrifuged for three times and the obtained product was dried in an air oven at 60 
°
C. 

Finally core was formed.0.1 g of ZnSSe was dispersed in 12.5 ml of distilled water, ultrasonicated for 1 hour. 

To this, 25 ml of 0.1 M zinc sulfide was added dropwise and after 10 minutes, 0.1 M NaOH was added dropwise 

to the above solution when it reached pH 12 and then heated at 80 °C for 30 minutes. Further the precipitate was 

centrifuged at 8000 rpm and dried in oven at 60 
°
C for 5 hours. Finally, core-shell was formed and assigned as 

sample 1. The same procedure was followed for the synthesis of sample 2 just by varying the temperature to 100 

C.  

Figure 1 shows the XRD pattern of (a) ZnSSe-core and (b) ZnSSe/Zns-core/shell. The XRD spectra of 

ZnSSe at 60 

C (Fig 1.a) shows the peak at 2 value which matches with JCPDS no. 02-0479 for ZnSe having 

FCC structure and the peaks for ZnS matches with JCPDS no. 89-7386. It shows the sample has good 
crystallinity and also it reveals the nanocrystalline nature of the samples with the average crystallite size of 

63.30 nm having morphology index of 0.733. The average surface area of the nanocomposite is 17.98 m
2
/g. The 

XRD spectra of ZnSSe at 100
 

C is also shown in the Figure 1(b). It indicates the amorphous nature of the 
sample.  



Frontier Areas in Chemical Technologies 137 
 

 

Figure 1. (a) Core of sample 1 (60 

C), (b) Core shell of sample 1 (60 


C) and (c) Core of sample 2 (100 


C).  
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1. Introduction 
The incorporation of heteroatoms (Ti and other transition metals) in the framework of zeolites could 

make the structure photoactive
1
. In the present work cerium oxide incorporated zeolite-NaX is synthesized from 

coal fly ash and its photocatalytic activity is investigated.  

2. Experimental 
Zeolite-NaX (Zeo-NaX) was synthesized from coal fly ash by alkali fusion and hydrothermal 

treatment
2
. A mixture of 2 g of synthesized zeolite, 2 g of (NH4)Ce(NO3)6 dispersed in water was stirred at 60

o 
C 

for 2 h. The product was filtrated, washed, dried at 100
o 

C overnight. Finally the sample was calcined at 550
o
C 

for 4 h to get cerium oxide loaded fly ash derived zeolite NaX.  

The synthesized materials were characterized by FTIR and SEM techniques. The photoactivity of Zeo-

NaX and CeO2/Zeo-NaX was studied by the degradation of dye brilliant green (BG) under visible light 

irradiation maintaining the condition of T = 30
o
C, pH = 6.8, catalyst dose = 100 mg, [BG] =10 ppm 

3. Results and discussion 

 

 
Fig. 1 FTIR spectra of (a) fly ash, (b) Zeo-NaX, (c) CeO2  /Zeo-NaX and 

Fig. 2 SEM images of (a) fly ash, (b) Zeo-NaX, (c) CeO2 /Zeo-NaX 

 
The FTIR spectra are shown in Fig. 1. The band at 980 cm

-1
 represents Si-O-Al vibration in fly ash

2
. 

Cerium oxide/Zeo-NaX exhibits the characteristic peaks at 433, 465, 533, 741, 1018 and 1634 cm-1. The spectra 

confirm formation of Zeo-NaX and CeO2/Zeo-NaX from fly ash. The SEM images (Fig. 2) reveals that fly ash 

particles are predominantly spherical in shape with relatively smooth surface (image a). Image b shows the 

single phase formation of zeolite with uniform orientation of spherical particles and morphology. The image c 

shows the formation of agglomerated Ce particles in Zeo-NaX. 
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4. Conclusion 
A novel visible light active photocatalyst CeO2/Zeo-NaX was designed, successfully synthesized and 

characterized. Its visible light degradation efficiency is found to be higher in BG dye degradation.  
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Abstract 
The photophysical properties of imidazole derivatives namely 2-(2, 4-difluorophenyl)-4,5-dimethyl-1-

p-tolyl-1H-imidazole and N, N-dimethyl-4-(4,5-dimethyl-2-phenyl-1H-imidazol-1-yl)benzenamine, synthesized 

from an unusual four components assembling, were studied in several solvents. Polarization also plays major 

role in the increase of excited-state dipole moment (μe). From the spectral results, it was found that there is 

equilibrium between neutral species and monocationic (MC) species in polar aprotic and polar protic solvents. 

The basicity of the solvent, Cβ or CSB has a negative value, suggesting that the absorption and fluorescence 

bands shift to lower energies with increasing electron-donating ability of the solvent. Therefore, resonance 

structures 1b & 2b has the positive charge located at the nitrogen atom stabilized in basic solvents.     Study of 

photophysical properties of heterocyclic organic molecules has achieved a considerable importance recently 
because of many of these molecules form an integral part of intermediates, fine product for drugs  and 

pesticides, colour industries , redox systems for solar energy, organized assemblies, laser dyes and complex 

forming agents. Imidazole derivatives have attracted considerable attention because of their unique optical 

properties. These compounds play very important role in chemistry as mediators for synthetic reactions, 

primarily for preparing functionalized materials. Imidazole nucleus forms well-known components of human 

organisms and used as laser, polymer stabilizer.  

The present study on the photophysical properties of the imidazole derivatives is a continuation of our 

earlier work Based on earlier s  tudies, 

imidazole derivatives should be quite polar 

and can lead to greater interactions with the 

polar solvents. In order to confirm the above-

mentioned facts, absorption, fluorescence 

excitation and fluorescence spectroscopy, as 

well as, time-dependent spectrofluorimeter 

have been used. Effect of pH on the spectral 

characteristics has also been investigated. 

Characterization of ionic species has been 

carried out by doing the electronic structural 

calculations using Gaussian 03 program The 

solvent effects on the absorption and 

fluorescence bands were analyzed by a multi-

component linear regression in which several 

solvent parameters are simultaneously 
analyzed. 

Keywords:  Imidazole derivative; Kamlet-Taft; Catalan parameters; Geometrical change. 

4.35 Sol-Gel Based Synthesis And Characterization of Photoactive Nanocrystalline ZnO Thin 
Films For Hydrogen Production 
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 Zinc Oxide thin films (ZnO) with varying precursor concentrations were successfully synthesized and 

deposited on glass substrate by sol-gel dip coating method. X-Ray Diffraction (XRD) and Scanning Electron 

Microscope (SEM) techniques were used to study the structural properties of ZnO thin films. The Optical 
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properties of ZnO thin films were investigated using UV visible Spectrophotometer and Photoluminescence 

(PL) studies. The ZnO films showed hexagonal structure with c-axis orientation along (002) plane and the SEM 

image shows granular surface. The UV visible spectral study showed good transmittance in the visible region 

with a direct band gap value in the range of 3.15 eV to 3.3 eV for the prepared Zinc Oxide thin films. The PL 

spectra of ZnO sample gives emission peak centred at 380 nm and 480 nm. The ZnO thin film was used for H2 

production.  
 In the preparation of ZnO thin films, Zinc acetate dihydrate (Zn(CH3COO)2 .2H2O), ethanol and mono 

ethanolamine (MEA) were used as starting material, solvent and sol stabilizer respectively. Zinc acetate (0.25 

M) was first dissolved in ethanol at room temperature, the resulting mixture was stirred at 60 ℃ for an hour and 

MEA was added into the solution drop by drop (molar ratio of MEA and zinc acetate was maintained at 1.0). 

Finally, a clear homogeneous solution was obtained. The ZnO solution was aged for 24 hours at room 

temperature and then ZnO thin films were prepared by dip-coating method on cleaned and dried glass substrates. 

Every time the substrate was withdrawn from the ZnO solution and kept in furnace, allowed to dry and 

subjected for pre-heat treatment at 300 ℃ for 5 minutes. The procedure from dip-coating to drying was repeated 

six times. At last, ZnO thin film was annealed at 550 ℃ in air for an hour. Two more samples were also 
prepared by varying the molarities of zinc acetate as 0.25, 0.3, 0.35 and 0.4M. 

 
Figure -1.  X-Ray diffraction spectra of ZnO thin films for (a) 0.25 M, (b) 0.3 M, (c) 0.35 M and (d) 0.4 M 

concentrations. 

 
Figure -2. Optical transmittance spectra of ZnO thin films for (a) 0.25 M (b) 0.3M (c) 0.35M and (d) 0.4 M. 
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TiO2 photocatalytic activity has been improved by doping the transition metal ions used in its 

formation, such as Zn
2+

, Fe
2+

,Mn
2+

,etc. A novel binary microstructuredZn/TiO2 was prepared by sol–gel 

method. Morphological studies like scanning electronic microscopy and EDAX shown in figure 1 and figure 2 

confirms the micro crystallinity of the material formed. Many researchers have shown that doped Zn into TiO2 

by various processing methods,increases photocatalytic activity of TiO2. Figure 2 shows the degradation rate of 

the catalyst prepared. The degradation ratio of Alizarin red could be up to 75% for Zn doped TiO2, compared 

with TiO2 catalyst. The usage of electron acceptors ( H2O2 and peroxysulphate (S2O8
2-

) was also tried and found 

to be enhance the dye degradation rate, because of the electron scavenging processes and the production of 
oxidizing species during the course of reaction. 
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                     Figure1.SEM image Zn doped TiO2  Figure 2. EDX of Zn doped TiO2 
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4.37 Comparison of photocatalytic applications of TiO2 and Mn(TiO3) 
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 To increase the photocatalytic efficiency of TiO2, we tried to extend the absorption light wavelength to 

visible region by adding manganese into titanium dioxide. TiO2nanoparticles  were prepared using TiOSO4 as a 

precursor solution with sufficient amount of capping agent  PVP. The obtained precipitate was calcinated at 

5000C for 2 hrs. The same process was used for preparing Mn(TiO3) materials. Manganese acetate was used as 

a precursor for Mn. Synthesized TiO2and Mn(TiO3) nanomaterials werecharacterizedby X-ray diffraction 

spectroscopy (XRD) and Scanning electron microscopy (SEM). XRD pattern confirms the presence of 

TiO2/Mn(TiO3) with small crystallite size. Photocatalytic activityof the synthesized materials was carried out by 

employing the Alizarin Red S dye as amodel pollutant under UV-light irradiation. 

Photocatalytic degradation experiment was carried out in the 200 ml capacity photo-chamber and 

degradation of Alizarin Red S dye was recorded using UV-vis spectrophotometer. 

 
 
 
 
 
 
 
 
 
 
 

Fig. 1 shows the X-ray diffraction patterns of the synthesized samples and itconfirms the formation of 

anatase TiO2 and pyrophaniteMn(TiO3) nanomaterials. The average crystallite sizes of TiO2 and TiO2/Mn(TiO3) 
samples were calculated as 45.19 and 13.78nm, respectively. Fig. 2, 3 shows the photocatalytic activity of 

synthesized nanomaterials. The photocatalytic activity of synthesized nanomaterials was studied using 

decomposition of Alizarin Red S dye (10 mg/l). The higher colour removal efficiency (95.47%) was achieved 

using TiO2photocatalyst within 150 min.  
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Climatic change and decrease in the availability of fossil fuels necessitate the society to move towards 

Figure. 1 Figure.2 Figure.3 



Frontier Areas in Chemical Technologies 141 
 

the new sustainable and renewable source of energy.Therefore there is an increase in production of energy from 

renewable sources like sun and wind, which could be used to drive electric vehicles. But the derivation of 

energy from sun during night and the wind which does not blow on demand makes the society to move towards 

development of electrical energy storage devices like batteries and supercapacitors. However there is increase in 

demand to increase the performance of these energy storage devices to meet the requirements of high 

performance devices ranging from portable electronic devices to high electric devices, foradvancing the 
electrochemical understanding at the nanoscale by developing new materials. Recently electrochemical 

capacitor (EC) has attracted attention, because that can be charged and discharged in few seconds, also it has 

much higher power delivery which can be achieved for shorter times. EC have complementing batteries which 

help to provide uninterrupted power supplies and load leveling. 

Activated carbon was prepared from the agricultural bio wastes like hempbast fiberby hydrothermal 

treatment it shows in the figure. The resultant carbonaceous product that is biochar were activated by potassium 

hydroxide. The figure illustrated the synthesis and characterization (SEM) of as prepared materials. The bio 

fuels are also taken from the biochar but there are lot of researchers are concentrated on to produce the bio fuels 

also lot of other applications too. The carbon is interconnected with metal oxides and it has a better physical and 

chemical property.The controlled morphology nanostructures will be prepared by suitable method using 

activated carbon @ metal oxide semiconductor (Fig.1) with high porosity, large surface to volume ratio,and high 

charge discharge capacity. Because of this property will get a better conductivity and also it has more 

advantages such as easy production, low cost and compact size. The increase in the active surface area can 

provide more electrochemical active sites and surface conductivity modulation. The smaller in sized will 

improve the electronic diffusion length. Porous structure can improve the cycle performance by diffusion of 

electrolyte.The structural studies carried out by x-ray diffraction (XRD), optical studies by ultraviolet visible 

spectroscopy (UV-Vis Spec), and electron charge density distribution by maximum entropy method 

(MEM)/Rietveld. Morphologies studies was examined by field emission scanning electron microscopy (FE-

SEM). Specific surface area measured by Brunauer-Emmett-Teller (BET) nitrogen adsorption –desorption 

isotherm. Electrical conductivity measurement for analyzing electron charge transport behavior and electro 

chemical performance will calculate by using cyclic voltammetry (CV), and electro chemical impedance 

spectroscopy (EIS). 

 
 
 
 
 
 
 
 
 
Keywords: Bio char, Nanoparticles, Energy Storage, Metal Oxide, Carbon 
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Abstract  

Poly (aniline) - Multiwall Carbon nanotube composite counter electrode was successfully prepared by 

simple electro-oxidative polymerization method. PANI-MWCNT composite counter electrode was further 

characterized by the X-ray diffraction pattern, FT-IR analysis, UV-Visible spectroscopy, Electrochemical 

impedance spectroscopy (EIS), Cyclic Voltammetry (CV), FE- SEM images and I-V characterization. The XRD 

pattern analysis was confirmed the Poly (aniline) - Multiwall carbon nanotube counter electrode in amorphous 

structure. The FT-IR spectroscopy result was observed in the region of 3406 cm
-1

 assign to NH2 group of 

Poly(aniline)- Multiwall Carbon nanotube composite and also the peak appears in the region of 1600, 2942, 

1700, 600 cm
-1

 was corresponding to C-H bending, C=H, C=O, OH groups, respectively. The UV-visible 

spectrum was shows the absorption peak at 300cm
-1

 that is related to  ߨ − ߨ ∗ 
transition mode of PANI-

MWCNT. The highest ionic conductivity of Poly (aniline)-Multiwall Carbon nanotube counter electrode 

achieved in the range of 4.014 X 10
-3

 Scm
-1

 by electrochemical impedance spectroscopy. The electrocatalytic 

activity of as prepared PANI- MWCNT counter electrode characterized the cyclic voltammetry the highest 

electrocatalytic of shows the -0.2 to 1.4 mV. The Dye sensitized Solar cell was assembled with the 
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electropolymerized Poly (aniline)- Multiwall Carbon nanotube counter electrode give the 7.04%  of energy 

conversion efficiency. 

Keywords: 
Electropolymerization, Poly(aniline)-Multiwall carbon nanotube, XRD pattern, FE-SEM images, 

Electrochemical impedance spectroscopy, Counter electrode, Dye sensitized Solar cell. 
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Abstract 
 The fabrication of Quasi-solid-state dye sensitized solar cells was assembled with the in-situ 

electrochemical synthesis of pristine polyaniline, graphene oxide, polyaniline-graphene oxide as counter 

electrode. The graphene oxide was prepared by the Hammers method. The polyaniline (PANI) -graphene oxide 

(GO) was further characterized the XRD, ATR-FTIR, Electrochemical Impedance spectroscopy, cyclic 

voltammetry (CV) and I-V characterization. 

 

 

 

 

 

 
 

 

 

 

 X-ray diffraction pattern of PANI-GO revealed on sharp peak at 2θ= 20º corresponding to graphitic structure of 

GO in poly (aniline)-graphene oxide counter electrode. The functional group presence in the composite of poly 

(aniline)-graphene oxide) counter electrode confirmed the ATR-FTIR spectroscopy. The peaks at 3373, 1718, 

1591 and 1015cm-1 for GO attributed to the OH, C=O, C-N, C-O in PANI-GO. The ionic conductivity of 

PANI-GO in the range of 4.213 X 10-4 was achieved by the electrochemical impedance spectroscopy. The 

electrocatalytic activity of polyaniline-graphene oxide was observed in cyclic voltammogram of two anodic 

peaks and two cathodic peaks, which is corresponding to I-/I
3-

 redox couple regeneration process of Quasi-solid-
state dye sensitized solar cell. Finally, the polyaniline – graphene oxide composite counter electrode was used as 

counter gave 7.02% of sunlight-into-electrical energy conversion efficiency, which is almost equal to that 

platinum based quasi-solid-state dye sensitized solar cell fabrication efficiency.   

Keywords: Quasi-solid-state dye sensitized solar cell, Electrochemical Polymerization, counter electrode, Poly 

(aniline), Graphene Oxide and Cell Efficiency. 
References: 
1. Benlin He, Qunwei Tang, and Shuangshuang Yuan.  ACS Appl. Mater. Interfaces; 2014, 6, 8230−8236. 
2. Yu-Chen Hsu & Guan-Liang Chen & Rong-Ho Lee. J Polym Res; (2014) 21:440. 

4.41 Enhanced Solubility, Dissolution rate and antimicrobial activity studies of etoposide drug 
with β-CD by inclusion complexation 

Arumugam Shanmuga Priya
a
, Jeyachandran Sivakamavalli

b
, Baskaralingam Vaseeharan

b
, Thambusamy Stalin

a*, 

a Department of Industrial Chemistry, School of Chemical Sciences, Alagappa University, Karaikudi 630 003, Tamil Nadu. 
b Crustacean Molecular Biology and Genomics Lab, Department of Animal Health and Management, Alagappa University, 

Karaikudi 630 003, Tamil Nadu ,India. E-mail:priyamahachem85@gmail.com 

Abstract 
The slightly water soluble anticancer drug Etoposide(EPS) and its inclusion complex with β-

cyclodextrin(β-CD) was investigated. Phase solubility studies demonstrated the ability of β-CD to complex with 
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EPS and increase drug solubility. According to this drug EPS with β-cyclodextrin was classified as AL type. 

Stability constant with 1:1 molar ratio was calculated from the phase solubility diagram. The solid inclusion 

complex of EPS with β-CD were prepared by physical mixture, kneading method and solvent evaporation 

method.The solid state formation were characterized by FT-IR, 
1
HNMR, DSC, XRD and SEM analysis. The 

dissolution profile of inclusion complex was determined and compared with drug alone. The Dissolution rate of 

EPS was appreciably increased by complexation as compared with pure drug. The in vitro antimicrobial and 

antibiofilm activity of EPS sensible microorganisms was significantly increased by on inclusion complexation 

process. This trend of inclusion complexation can be used to expand the applications of EPS drug in 

pharmaceutical industries. 

Key words: Etoposide, β-cyclodextrin, Inclusion complex, Dissolution rate, Antimicrobial activity.  
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Figure 1. Dissolution profile of (a) drug EPS, (b) physical mixture, (c) inclusion complex 

by kneading method and (d) inclusion complex by solvent evaporation method. 
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Abstract 
Effluents of a large variety of industries usually contain important quantities of synthetic organic dyes. 

The discharge of these coloured compounds in the environment causes considerable non-aesthetic pollution and 

serious health-risk factors. Since conventional wastewater treatment plants cannot degrade the majority of these 

pollutants, powerful methods for the decontamination of dyes wastewaters have received increasing attention 

over the past decade. The electrochemical treatment of wastewater is considered as one of the advanced 

oxidation processes, potentially a powerful method of pollution control, offering high removal efficiencies. In 

the present study, electrochemical degradation experiments were conducted to degrade a synthetic textile dye 

effluent namely reactive blue 19 (RB-19). The influence of 

electrodes like stainless steel and lead on decolorization 

efficiency of synthetic reactive blue 19 is explained. The 

electrolytic process was monitored by the UV–visible 

spectrometry. The influence of pH, current density, time of 

electrolysis, temperature, addition of supporting electrolyte 

(KCl) and the initial dye concentrations were critically 

examined. The results of electrochemical degradation of 
dye showed that it could be used as efficient and 

environmental friendly technique for the complete 

degradation of recalcitrant organic pollutants into lower 

molecular compounds and increases the chances for the 
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reuse of wastewater. The UV-Vis spectrum of dye solution (25 ppm) shows two peaks in visible region and two 

peaks in UV region. As time increases, the intensity of peak decreases indicating the degradation of reactive 

blue 19 dye. Electrochemical degradation reaction was carried out in neutral condition (pH = 7) and the flow of 

current is maintained from 0.04 A to 0.1 A. The formed final sludge was characterised using UV-Vis, FT-IR, 

AFM techniques.   
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 Exploring the properties of TiO2 for improving its efficiency is still an emerging area of research. 

Modifications of intrinsic properties of TiO2 have been done by doping with other semiconductor oxides such as 

CeO2, SnO2, SiO2, WO3, ZnO and CuO etc. Specially copper(Cu) was found to be one of the most considerable 

element among those  oxides because of its notable effects on the activity of titanium dioxide.  

Cu doped TiO2nanomaterial wassynthesized and subsequently characterization was carried out using 

X-ray diffraction spectroscopy (XRD), Scanning electron microscopy (SEM) and UV-Visible spectroscopy. 

Photocatalytic degradation of Alizarin Red S dye was studied using synthesized Cu doped TiO2 material.In this 

work, we synthesized Cu doped TiO2nanomaterials and surface characterization was carried out. The 

photocatalytic degradation of Alizarin Red S dye was also studied and compared with undopedTiO2.  

XRDpatternsconfirms the formation of anatase TiO2(Fig. 1) and all phases of the sample exhibited 

anatase phase diffraction peaks and no characteristic peak of Cu metal or oxides, which imply that the copper 

ions incorporated into the lattice of the anatase TiO2. The photocatalytic degradation of Alizarin Red S dye (10 

mg/l) was studied using synthesized TiO2 and Cu doped TiO2 nanomaterials (0.1 g). The higher colour removal 

efficiency (93%) was achieved using  Cu doped TiO2photocatalyst within 150 min. Hence, the existence of Cu 

species at TiO2 matrix was found  to play an important role on the activity, since copper could influence the 

particle size as well as the number of intermediate active species on the surface of  TiO2. And Copper ions acts 

as electron trappers facilitating the separation of electrons and holes on the surface of TiO2 nanoparticles, which 

allows more efficiency for the photodegradation of alizarin red S. 
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Abstract 
Graphene is a flat monolayer consisting of carbon atoms with perfect sp2 hybridized two dimensional 

structure. It has high electron mobility, conductivity and high specific surface area which makes it useful for 

functional applications. Graphene is a good substrate to produce graphene based composites. Zinc oxide is a 

semiconducting [1] multifunctional material [2] due to its high surface area and finds applications in 
photocatalytic and medicinal fields. In the present work, hydrothermal method is employed to prepare reduced 

Figure. 1 Figure.2 
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graphene oxide -Zinc oxide composite (RGO-ZnO). This method is a powerful tool for the synthesis of 

inorganic nanocrystals with high crystallinity at an elevated temperature with high pressure. The raw materials 

such as Zinc nitrate hexahydrate and graphite flakes were used to synthesize the nanocomposite. Hydrazine 

solution was added to reduce the graphene oxide. The morphology and properties of RGO-ZnO composite was 

characterized by XRD, Raman spectroscopy, FT-IR, SEM with EDAX, and UV-Vis Spectroscopy. The 

emission of photo electrons from ZnO was effectively accepted by the RGO. UV-Vis spectrum shows a 

characteristic peak at 229nm, corresponding to π –π* transition of the C=C bonds for the dispersion of graphene 
oxide (GO). After hydrothermal treatment, the peak to be appeared at 229 nm was shifted to 269 nm. This may 

be due to the reduction of GO. UV-Vis spectrum of RGO –ZnO composite exhibited an absorption peak at 386 

nm. The XRD characterization of the pristine GO showed peak at 11.2
o
. This peak was vanished in all RGO-

ZnO composite, revealing that the GO has been successfully reduced during the hydrothermal treatment. The 

diffraction peaks at 31.46
.o 

was
 
indexed to hexagonal wurtzite ZnO. These observations indicated the formation 

of RGO-ZnO composite. The Raman spectroscopy displayed the crystal structures of carbonaceous materials. 

GO exhibited D line at 1356cm-1 and G line at 1810 cm-1 [3]. After the reduction of GO, the D line (ID) and G 

line (IG) were shifted to 1498 cm
-1 

and 1596 cm
-1

 respectively. The intensity ratio (ID/IG) was observed as 0.94 

for GO and 1.09 for RGO. The higher value of ID /IG ,and band shift  indicated the formation of RGO-ZnO  

composite during  hydrothermal reduction. FT-IR analysis showed various peaks for GO at 1076,  1232, 1402, 

and 1731cm
-1

 corresponds to C-O, C-OH, CO-H, C=C stretching peaks. The peak of Zinc oxide was observed at 
500 cm

-1
. The photocatalytic degradation efficiency of synthesized RGO-ZnO composite was subjected against 

Direct Yellow-86 (DY-86); it showed better catalytic activity than with of  pristine GO and ZnO. 

Keywords : Reduced graphene oxide, Photodegradation, Hydrothermal Direct Yellow-86  
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Abstract 
Textile industry is one of the largest producers of wastewater capable of creating serious environmental 

threats. Textile wastewater is usually treated with conventional methods which suffer from a few limitations 

related to cost, efficiency and sludge generation. In textile effluent treatment plants, in order to achieve the zero 

liquid discharge, the treated waste water is sent to evaporation unit. Recovery of the salts and water are the vital 

functions of the evaporator and these salts can be used again for the dyeing of the fabrics. But the recycled salts 

have grey or brown in color. Hence it cannot be used lucratively for the dyeing purpose due to its low binding 

capacity in the fabrics. 

Methodology 
The salt mixture having a colour of 121.177 Haz at 100000 ppm is maintained and treated by 

adsorption method. Because the concentration of treated wastewater enters the centrifuge in the common 

effluent treatment plant haves almost equal concentration of our mixture. Fixed bed column studies were carried 
out using a glass column of 3.75 mm diameter with 300mm height. The three adsorbents are filled inside the 

column with a bed height of 10 cm each such in a way that the least effective at the top. The tank is equipped 

with a pipe and a flow meter to maintain the required flow rate.  

Results and Discussions 
The effect of feed flow rates on the colour removal using fixed bed column at flow rates of (5 to 12) 

mL min
-1

 at constant initial concentration of 100000 mg L
-1

 is studied in this research. By analyzing the results, 

it was optimized that the flow rate of 8 mL min
-1

gives the better efficiency than others. Similarly, the effect of 

initial concentration of the salt solution on the breakthrough curve at the optimized flow rate of 8 mL min
-1

was 

studied and optimized in this research.The kinetic analysis of the packed column adsorption was done using 

Thomas – BDST Model and Yoon & Nelson Model. Thomas rate constant KTdepends on both the flow rate and 

initial concentration of the salt solution[1,2]. Yoon and Nelson model is based on the assumptions that the rate 
of decrease in the probability of adsorption is directly proportional to the probability of adsorbate breakthrough 

on the adsorbent[2].  

Conclusion 
In the continuous studies, the experiments were carried out using a packed bed column. The three 

adsorbents are filled inside the column in such a way that the least effective at the top.In these studies the 
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influence of parameters such as flow rate and initial colourof the salt solution on the break through curves were 

studied.  The experientialresults show that, when the flow rate increases the breakthrough curve becomes 

steeper. This result was anticipated because of the residence time of the adsorbate in the column which is long 

enough for adsorption equilibrium to be reached at high flow rate. When the initial concentration gets increases, 

the availability of molecules to the adsorption sites become more and leads to the higher uptake of molecules. 

Therefore the breakthrough time is shorter than at lower concentrations. The maximum adsorption capacity 

increases with increase in flow rate and initial concentration. From the final observations, the continuous 

column gives 70% colour removal of salt and it gets gradually decreases after the breakthrough starts. 
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Photocatalytic processes have been used to demonstrateseveral aspects of organic pollutant removal 

andrenewable energy production. Many photocatalysts havebeen found to be very useful in the 
wastewatertreatment for the broad range of organic pollutants. Among many developedphotocatalysts, 

TiO2based materials are still in the mainstream of the studies because of their availability, low cost,high and 

tunable photocatalytic activity. Wide bandgap of AnataseTiO2's only utilizes ultravioletirradiation of the solar 

radiation. Thus,how to increase the absorption by utilizing the visible spectrumbecomes an important issue. In 

this work, synthesis of Bi-doped TiO2 nanotubesand sun light assisted dye degradation by Bi-doped TiO2 

nanotubes was described. TiO2nanotubes (TNT) were grown on titanium plate by electrochemical anodization.  

TiO2 porous layers were grown by anodization in acidic electrolytes with the help of fluoride anions. Ti plate 

was anodized at 20 V in the electrolyte composition 1 M H2SO4 + 0.5 wt % NaF +75% Glycerol for 20 min. The 

mechanism of TiO2 nanotubes formation is related to oxidation and dissolution kinetics. The formation of TiO2 

nanotube in fluoride-ion based electrolytes is said to occur simultaneous process of following. a) Passivation of 

TiO2 layer on the Ti surface, b) Formation of pits on the passivated TiO2 layer at applied constant voltage, c) 

Growth of Pit with respect to anodization time to form a nano pore. d) Development of nanopores into 

nanotubes on the Ti surface at specified time and at constant voltage. As a result of this process, TiO2 nanotubes 

were formed which appear as nano porous layer and used for implementation. TNTs was dipped in an aqueous 

solution of Bi (NO3)3 solution (1 mM) followed by annealing at 500 C for bismuth doping on TNTs surface. 

Surface morphology were characterized through TNTs by AFM, XRD and SEM techniques. SEM analysis 

shows that average diameter of TNT is approximately 80nm. Methyl red solutions are exposed to sunlight in 

presence of Ti plate, TNTs and Bi - doped TNTs. Corresponding time intervals as contact time was 0-25 min. 

Since the photo degradation efficiency of methyl red is affected by the pH of the solution, the optimization of 

pH was carried out. At acidic pH the surface charge of photo catalytic particles are well suited for degrading 

reactions. Under acidic condition the surface of titania can be protonated hence it shows higher efficiency. 

Using bismuth metal as dopants improves the performance of TiO2 Nanotube.Bi-doped TiO2nanotubes 

photocatalysts that utilize the visible spectrum will have agreat potential application in wastewater treatment, 
and they can be  separated easily from aqueous solutions after beingused. 

 

 

 

 

 

 

 

 

 

 
Figure. 1. (A) AFM Scan in 3D image and (B) XRD spectrumTiO2Nanotubes, (C)UV-Visible spectrum of MR 

dye solutions treated with different photo catalytic materials. Dye contact time: 25 Min. 

Keywords:TiO2 nanotube, Bi-TiO2 nanotubes, Anodization, photo catalyst, Methyl Red 
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Introduction 
Low cost and long life photovoltaic solar cell is one of the most viable renewable energy technologies 

needed for the future. The development of commercial solid–solid junction type solar cells (e.g., p–n junction 

based on semiconductor like Si, GaAs, CdS, CdTe etc.) is still limited by cost as well as energy conversion. A 
new technology of semiconductor electrolyte junction viz. Photo-electrochemical solar cells (PESC) has 

recently evolved. Dye-sensitization of photo-electrodes has revolutionized the concept of PESC [1].  Here we 

synthesize conductive sulfonated polypyrrole/SPVdF/ZnO composite and it has been demonstrate as a counter 

electrode (CE) in dye-sensitized solar cell (DSSC). Polypyrrole has sulfonated, thermally crosslinked with 

SPVdF, and incorporated with ZnO nanoparticles. In DSSC the composite CE is combined with 1- butyl-3- 

methyl imidazolium hexafluoro phosphate [BMIM-PF6] ionic liquidelectrolyte and it show a high light to 

current conversion efficiency due to the high conductive properties of synthesized electrode [SPPy/SPVdF/ZnO] 

and electrolyte [BMIM-PF6]. 

Synthesis of sulfonated polypyrrole (SPPy) 
Polypyrrole was prepared with the help of previous literature [2]. Synthesized PPy powder (0.3 g) was 

heated in 15mL of concentrated sulfuric acid (H2SO4)at 80 
o
C for 4 hours. After cooling down solution to room 

temperature, 100 ml of ethanol was added. The black solid was collected by filtration, and washed repeatedly 
using ethanol until all the unreacted sulfate ions were removed from the solution. The resulting black powder 

precipitate was filtered, washed and dried in oven at 60oC [3]. Mechanism for the formation of –SO3H group in 

PPy is given below. 

 
Synthesis of sulfonated Polyvinylidene fluoride (SPVdF) 

PVdF granules were first vacuum-dried for a period of 12 h at a temperature of 60 °C. The sulfonation 

reaction was carried out in a round-bottom flask containing chlorosulfonic acid (CSA) and PVdF under 

continuous stirring for 2 h at 50 °C. The obtained black pellets were then collected, washed sequentially with 

methanol and water and finally dried at 60 °C[4]. Mechanism for The formation of the –SO3H group in PVdF is 

given below. 

Synthesis and characterization of SPPy/SPVdF/ZnO composite 

The SPVdF of 5 g was dissolved in 100 mL of N-Methyl-2-pyrrolidone (NMP) and then the solution 

was kept on magnetic stirrer at 60
o
C for 6 hours. The ZnO nanoparticles according to weight ratio (i.e., 1–3 % 

(w/w)) were dissolved in 20 ml of(NMP) and mixed drop by drop in solution of SPVdF for preparation of 

SPVdF–ZnO nanocomposite thin film samples. Further, SPVdF-ZnO solution was kept on magnetic stirrer for 

12 h to become homogeneous then 4-6 % w/w of SPPy was added and again stirred for 0.5 hours. Now the final 

solution was kept in sonicator for 10 minutes for better dispersion of ZnO nanoparticles. The prepared solution 

was poured onto glass plate. The solvent was then allowed to evaporate inside an oven at room at 60
o
C for 24 

hours to yield the SPPy/SPVdF/ZnOcomposite. The dried composite were further try to a counter electrode in 

DSSC. 

The synthesized composite was characterized by UV- visible, Infrared and Raman spectroscopy, the 
crystallinity of ZnO nanoparticle in the composite was characterized by XRD techniques. The morphology and 

elemental analysis of the composite was characterized by SEM with EDX. Electrochemical analysis is carried 

out by cyclic voltammetry, impedance spectroscopy. Incident photon to current efficiency (IPCE) of prepared 

SPPy/SPVdF/ZnOcomposite is measured by I-V characteristic curve and fabricated solar cell efficiency is 

measured by photo electronic and optoelectronic devices. 
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Sodium alginate/sepiolite nanocomposites hydrogel beads were prepared by the insitu generation of SA 

nanoparticles during the sol gel transition of the SA/sepiolite suspension. The nanocomposites beads were 

characterized by FTIR, SEM, and FESEM etc. Removal of Congo red from aqueous solution using this bead 

was studied in Batch adsorption experiments. Various parameters such as contact time, Dosage, pH, bead size 

on the CR adsorption were investigated. Pseudo second order kinetics and Langmuir adsorption isotherm fitted 
well. Desorption studies showed that removal efficiency of CR remained at 97% after ten successive cycles and 

it shows the high reusability so SA/sepiolite beads were effective and economic adsorbents for removal of 

organic dye from wastewater. 

Keywords: Adsorption, composite beads, Langmuir isotherm, organic dye, sodium alginate, pseudo second 

order kinetics. 

 
Fig (a) Digital Photograph of synthesized Composite beads (b) SEM  images of synthesized composite beads 

Alginate and Sepiolite nano composite beads were prepared and their dye adsorption behavior was 

investigated in batch adsorption studies. The surface morphology of composite beads revealed undulations and 

folds on the bead surface, effectively increasing the surface area available for dye adsorption. Adsorption 

isotherm studies exhibits that the Langmuir isotherm described the adsorption process better than the Freundlich 

isotherm. These beads were also to be reusable and showed more than 97 % dye removal efficiency even after 

10 successive adsorption–desorption cycles. All these results indicate that composite beads can be used as an 

effective adsorbent for the removal of dyes and has the potential to be used in industrial and environmental 

applications. 
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Abstract 
Theoretical studies of structure, function and reactivity of molecules have involved and occupied in the 

many research areas such as pharmaceutical research, drug delivery system, chemical synthesis and biological 

studies for the last fifty years. Theoretical/computational studies in the last few decades have been contributing 

significantly in chemistry by explanation of experimental results, better understanding of underlying principles 

and prediction of the unknown experimental outcome. Density functional theory (DFT) methods give mid-level 

accuracy at mid-level cost and size-dependency and have been the most popular theoretical methods for routine 

calculations. Hartree-Fock method (HF) and Semi-empirical methods are low cost alternatives with lower 

reliability. Iloperidone (ILO) is an atypical antipsychotic drug for the treatment of schizophrenia symptoms, that 

was taken to analysis. Geometry optimization, Electronic structure prediction, Vibrational frequency analysis 

and all calculations were performed with Gaussian09 package by HF method. All the parameters were allowed 

to converged to an optimized geometry. In the calculations, with the dihedral angles were varied in steps of 10 

º,20º …360º to get the global minima of stable structure. Electron density cubes were generated to find the 
potential surface. MO editor tool was used to form the molecular orbital diagram for the finalized structure. 
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Molecular Geometry, Vibrational Frequency analysis, Electrostatic Potentials, Potential Energy Surfaces (PES) 

and Molecular Orbital Energy of ILO have computed using HF/B3LYP method. Geometry of the ILO have 

fixed by Optimization and have confirmed by PES and vibrational frequency (absence of imaginary 

frequencies). So finally, confirmed structure may consider as high stability geometry. Polarity nature also have 

displayed. Electrostatic Potential layer have visually expressed the activity of ILO depending upon the higher 

density of electron present in the hetero atoms and Molecular Orbital. This computational study of the ILO 

molecule may have advantage in realizing the structure, activity and stability of any molecule for in-depth 

understanding in chemistry world. 
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Abstract 
Supramolecular architecture containing bridged aromatic compounds known as cyclophanes

1
 are one of 

the important central classes of synthetic receptors in molecular recognition. Nowadays, the term “cyclophane” 

has been widened to include macrocyclic compounds incorporating aromatic ring systems and saturated or 

unsaturated bridges as alternating components of the ring structure.
2
 Artificial container molecules, such as 

metal-based coordination cages and organic capsules, provide extensive 

opportunities for developing new types of functional behavior based on 

binding of guest molecules in the central cavity
3
. Cages have potential as 

drug delivery agents, with recent examples of binding,
4-6 

transport,
5
 and 

pH controlled uptake and release of drug molecules.
5 

The protein/Ligand 

docking software’s, which was originally developed for drug discovery, 

has been used in a virtual screen to identify small molecules that bind 

with extremely high affinities in the cavity formed by the cyclophane 

host. This approach provides a powerful predictive tool for virtual 

screening of large compounds libraries to identify new guests for 

cyclophanes, thereby greatly simplifying and accelerating the process of 

identifying guests by removing the reliance on experimental trial-and-error. 
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Abstract 
The single molecule spectra of 5PI and 6PI reveal three different types of emitters, two of which are not 

observed at the ensemble level. The nature of these two emitter types is not fully uncovered, but evidence is 

presented that one emitter type is most probably a result of photo-oxidation. Following a suggestion in the 

literature, the last emitter type may be attributed to twisted conformations in which the amino group is 

perpendicular to the perylene core. Computational estimation of such conformations, however, casts doubt on 

this explanation.  

 The shape of the emission spectra that are observed in dropcast or spincoated films with a high dye 
concentration resembles that of the emission spectra in solution.  

 The rigidity of the embedding polymer matrix limits the solvatochromic sensitivity, unfortunately, to the 

extent that the spectra in chemically different polymers are only slightly different. Finally, preliminary 

results of single molecule excited state deprotonation and reprotonation experiments are presented. 

Key words: Fluorophore, Photophysical behavior, single molecule spectra, solvatochromism, Protonations, 

solvatochromic sensitivity, single molecule excited state. 
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 Polyaniline(PANI) and poly-o-toludine(POT) were synthesised by chemical oxidation of aniline and 

o-toludine in acidic medium. FTIR spectra were recorded for free and dye loaded polymers. The significant 

shift in the wave number 3452 cm−1 (for PANI shifted to 3447 cm−1) confirmed the interaction between the dye 

and amino group of the polymer. For POT a similar type of shift was observed (shift in the wave number from 

3365 cm
−1

 to 3346cm
−1

). However, a minor shift in wave number was observed for the peak at 1595 cm
−1

 is 

shifted to 1591 cm
-1

 which correspond to the N-H bending vibrations
55

. The results obtained from the FTIR 

spectra indicated that the adsorption of congo red on the surface of the polymer occurred by the attraction 

between the negatively charged sulphonated group of dye molecule and positively charged back bone of the 

contacting polymers. 

The variation of percentage removal of dye with respect to concentration of dye was more significant 

when PANI was used as adsorbent. It was observed that the percentage removal of dye decreases with increase 

in the concentration of dye solution. This is because at lower concentration the ratio of dye molecules to the 

available surface area is low, subsequently, the adsorption is high. However, at high concentration the available 

sites of adsorption become fewer and hence the percentage removal of dye is less.In the present study computed 

values of 1/n were found to be fraction, indicating that the adsorption process was favourable for the adsorbents 
PANI and POT materials. But the low value of ‘r’ (0.949 and - 0.967) indicates that the adsorption data were not 

best characterised by Freundlich adsorption isotherm. Hence, the adsorption data were subjected to Langmuir 

adsorption isotherm. The plot of Ce/qe Vs Ce was linear. The linearity in the plot shows the formation of 

monolayer coverage of dyes on the adsorbent surface. The fractional value of RL indicates that the adsorption 

obey Langmuir isotherm.  

The ‘a’ value obtained for PANI was high compared to POT. The low monolayer adsorption capacity 

of POT is due to the presence of methyl group in its structure. The adsorption of Congo red on the surface of the 

conducting polymers takes place by the attraction between the positively charged amino group and negatively 
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charged sulphonated group from the dye molecule. The presence of methyl group next to amino group neutralise 

the positive charge on the amino group thereby decrease the attraction between the dye molecule and the surface 

of the adsorbent. It was observed that the amount of dye adsorbed increased with an increase in adsorbent 

dosage. 

The variation of percentage removal of Congo red with respect to pH can be explained by considering 

the surface charge of the adsorbent5Under acidic condition, the nitrogen atom present in the constituent polymer 

is protonated according to the following reaction:            

Simultaneously in 

aqueous solution, the reactive dye molecule is dissociated and converted into dye anions. 

                   DSO3Na      DSO3
–
  +  Na

+ 

                        The reactive dye anions are migrated from solution to the surface of the polymer matrix.  As a 

result, the adsorption occurs through the electrostatic interaction between the two counter ions.   
However, as the pH increases (4-8) deprotonation of nitrogen atom occurs, leading to the depletion of positive 

charge in the surface of the polymer skeleton.  Therefore, the interaction of PANI and POT with the dye 

molecule is hindered and consequently results in the lower uptake. Congo red contains two sulphonated groups 

(-SO3Na).  In acidic aqueous solutions, the functional group of CR (-SO3Na) gets ionized, and the dye exists in 

anionic form. When PANI emeraldine salt is added to water the -SO3
- 
group on the dye could lead to chemical 

interactions with the positively charged backbone of PANI emeraldine salt, and Na
+ 

 ions interact with the 

chloride ions that are invariably present in  PANI.  This will lead to the adsorption of various sulphonated dyes 

on the surface of PANI.A similar kind of mechanism is possible for the removal of congo red on the surface of 

POT.  
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 Abstract: 
 The present work reports a facile, green and one pot synthesis of iron nanoparticles decorated on 

graphene using Nelumbo nucifera leaf extract. The green synthesized nanocomposites have been characterized 
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using SEM, EDX, XRD and FT-IR. In addition, the nanocomposite showed enhanced magnetic property, 

surface area and Cr(VI) adsorption capacity compared to bare iron nanoparticles. This adsorbent exhibits fast 

Cr(VI) removal with high adsorption capacity under both acidic and neutral conditions. The adsorption kinetics 

follows the pseudo-second-order model in accordance with the physisorption in nature. The remarkable 

improvement of Cr(VI) adsorption on FG-nanocomposite was attributed to the good dispersion of  Fe-

nanoparticles by the graphene network in comparison with other adsorbents. Thus, the FG composite has been 
demonstrated as a promising separable adsorbent for removing Chromium ions from wastewater. 

Keywords: FeNPs-composite, Nelumbo nucifera , Cr(VI), Adsorption 
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              Figure: Removal of Cr(VI) ions from Contaminate water by FG Composite 
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Abstract 
Macrocyclic oligosaccharide consisting of seven glucose units linked by α-1,4 bonds also known as β-

Cyclodextrin (β-CD), that has efficient property for accommodate various Drugs, inorganic, organic, and 

biological molecules into their hydrophobic cavities to form stable host–guest inclusion complexes. The most 

readily available of the β-CD, shows a low aqueous solubility (18 mg/cm
3
 in water at 25ºC). This property is a 

limiting factor in the investigation of the properties of inclusion compounds formed by this cyclic 

oligosaccharide. Because of that, β-CD and their derivatives are essential for supramolecular chemistry. 

Preparation of derivative is operated by Succinic anhydride (SAH). The synthesis of β-CD derivatives which are 

highly soluble in methanol and water. Considering that one, and probably the largest, field of practical 

utilization of β-CD is based on their solubilizing capacity (mainly in the pharmaceutical industry).  

β-CD was dried at 120ºC for anhydrous condition. SAH was dissolved in DMSO. To this solution 

anhydrous β-CD was added and the solution allowed to react under magnetic stirring for 2 hours. The precipitate 
obtained from ethyl acetate and methanol. The SAH-β-CD (SAH-B) characterized by UV-Visible and FTIR 

spectral analysis. FT-IR spectra of β-CD presents characteristic peak at :3373.85 cm
-1

 (O-H stretching of 

alcohol): 2923.56 cm
-1

 (C-H stretching of alkanes). SAH-B shows the different peaks for our desired region in 

FTIR analysis that is C-H stretching of alkanes and C=O stretching of carbonyl group. The UV spectra of SAH-

B and SAH shows the peak for 210nm and 230nm respectively. Preparation, characterization and binding 

behavior of the β-CD with succinic anhydride was investigated in this work. Finally, we find out the solubility 

character of modified β-CD is improved than normal β-CD. 
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Abstract 

 Carbon nanotube impregnated with NiO2 (NCNT-NS) has been used as an efficient adsorbent for the 

removal of Congo Red (CR) from wastewater. A simple novel technique carried out to prepare nanoporous 

carbon fiber using nickel acetate used as precursor to pyrolyse paraffin wax. The synthesized nickel nanoporous 

carbon nanocomposites chacterized with XRD, HR-TEM, HR-SEM, FTIR, UV-VIS, VSM, Raman spectra and 

BET isotherm. The synthesized material subjected to adsorption for methylene blue removal in aqueous 

medium. XRD analysis confirms the formation of metal oxide nanocomposites. Structural morphology of the 

composite studied using high resolution scanning electron microscopy (HR-SEM) and High resolution 

Transmission electron microscopy (HR-TEM) .The average size of the synthesized composite is in the range of 

50nm. The influence of variables including pH, temperature, and concentration of the dye, amount of adsorbents 

and contact time, and so forth on the removal of dye was investigated by the batch method. Graphical 

correlations of various adsorption isotherm models like Langmuir, Freundlich, Temkin, and 

Dubinin−Radushkevich have been carried out. The adsorption of CR dye has been found to be exothermic and 
feasible in nature. Various thermodynamic parameters, such as Gibbs free energy, entropy, and enthalpy, of the 

ongoing adsorption process have been calculated. The kinetic studies suggest the process following pseudo 

second-order kinetics and involvement of the particle-diffusion mechanism. 

   
Fig. 1: Field Emission Scanning Electron Microscopy (FE-SEM) of NCNT-NS (a); Higher Magnification 

imaging of single CNT wrapped with NiO2 (b). 

Keywords: Pyrolysis, analytical techniques, Adsorption studies, kinetics, stability test. 

References 

[1] Y.-Y. Li, C.-C. Hsieh, Micro & Nano Letters, (2007), 2(3), 63 –66. 

[2] N. Singh and K. Balasubramanian, RSC Adv., (2014), 4, 27691–27701. 

4.56 Encapsulation of acenaphthenequinonewith p-sulfonatocalix[4]arene 
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The p-sulfonatocalix[4] arene(p-SC4) has intriguing host-guest properties. It is facile to synthesis and 

flexible structural features for a host molecule. The negatively charged upper rim, hydrophilic lower rim and 

hydrophobic cavity made p-SC4 as an important host molecule for variety of guest molecules which are 

aromatic in nature. The p-SC4 can be utilized as cargo vehicle for drugs since it is not toxic to the biological 

system. The lower rim intramolecular hydrogen bonding is also keep the flexible cavity in a stable conformation 

to some extent. Therefore the guest molecule can be excited inside the cavity of p-SC4, since there is no 

deformation can be envisaged upon excitation of guest inside the p-SC4 cavity. Acenaphthenequinone ACQ is a 

synthetic precursor for many higher organic compounds and having emission properties along with dione 
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moiety. In ACQ, the dione moiety is placed in the same ring and interconnected directly. The remaining 

naphthene rings are attached directly with the dione moiety and the whole compound is aromatic in nature. The 

excitation of ACQ results in quinone radicals. To study the nature of quinone radicals inside the p-SC4 cavity, 

the preliminary studies of steady state absorption and emission of ACQ in the presence of p-SC4 should be 

finished. Therefore, the scope of the present work is studying the interaction of ACQ with p-SC4 using UV-

visible absorption and emission spectral techniques. 

Phototphysical properties of p-Sulfonatocalix[4]areneand Acenaphthenequinone. 

 

 

 

 

 

 

 

 

Figure 1. UV-Visible spectrum ofACQ (a). ACQ (1×10
-6

M) in presence of varies concentration (1×10
5
 

M to9×10
-5

M) of p-SC4 (b). Absorption spectra of ACQ Figure.1a) and the absorption maximum around 225 

nm is increased with increase in the concentration (1×10
5
M to9×10

-5
M) of p-SC4. This indicates the binding 

between p-SC4 and ACQ (Figure.1b). 

 

 

 

 

 

 

 

Figure.2 Benesi-Hildebrand plot (a), Job’s plot (b) using UV-visible absorption technique. 

The binding constant values are calculated by Benesi-Hildebrand equation. Figure.2a is the Benesi-

Hildebrand plot for calculating binding constant. From this plot the binding constant value is 1.7×10
4
M

-1
. The 

Job’s plot (Figure.2b) shows peak at 0.5 mole fraction. This confirms the 1:1 binding of p-SC4 with ACQ. 
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5.1 Synthesis and Antimicrobial Activity of Novel 5, 5-disubstituted Pyrrolo-β-Carbolines 
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Abstract 
          Among the four types of carbolines, β-carbolines have received considerable attention among both 

chemists and biologists, due to their abundant presence in nature along with a broad spectrum of biological 

activities and pharmacological properties [1-3]. Among the substituted β–carbolines, 5, 5-disubstituted pyrrolo-β-

carbolines are the least investigated compounds and only few syntheses are found to be reported in literature. In 
a continuing effort to develop novel β-carbolines with good antimicrobial activity, a simple high-yielding 

method for designing β-carboline ring system via Pictet-Spengler (P-S) condensation has been developed and a 

series of 5, 5-disubstituted pyrrolo-β-carbolines (4-15) have been synthesized (Scheme-1). The structures of 

these compounds were established by IR, 
1
H-NMR and   

13
C-NMR spectroscopic techniques. Antimicrobial 

activities of compounds were studied by disc diffusion method. All the newly synthesized compounds were 

tested against two fungi (Candida albicans and Aspergillus niger), two Gram positive (Staphylococcus aureus 

and Bacillus subtilis) and two Gram negative bacterial strains (Escherichia coli and Pseudomonas aeruginosa). 

The results revealed that compounds showed varying degrees of inhibition against the tested microorganisms. 
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Scheme-1: General synthetic route for 5, 5-disubstituted pyrrolo-β-carbolines (1-1) 

          The best antibacterial activity was displayed by Compound (4) with inhibition zone of 26 mm against 

Staphylococcus aureus. On the other hand compounds (5&7) with indolyl and       p-hydroxy phenyl substituent 

at 5-position of β-carboline ring respectively showed strong activity against Gram-positive bacteria 
Staphylococcus aureus and Bacillus subtilis.Amongst all the compounds tested, Compound (7) is the most 
potent compound against the Gram negative bacteria Escherichia coli and Pseudomonas aeuroginosa. This 

indicated the presence of two hydroxyl groups (one at 9-position of β-carboline skeleton and the other at 4-

position of phenyl ring) are responsible for the enhanced activity. 

          Compound (7) with hydroxy substitution at 9-position of β-carboline skeleton and            4-position of 

phenyl ring was found to be the most active of all the tested compounds against Candida albicans with good 

inhibiting zone value.Further it showed almost equipotent antifungal activity against Candida albicans as that of 

reference drug Nystatin. 

          Compound (9) having methoxy group at 9-position and indolyl group at 5-position of β-carboline ring is 

the most active of all the tested compounds with inhibition zone of 26 mm against Aspergillus niger.  

Key words: Synthesis, β-carbolines, Pictet-Spengler condensation, antimicrobial activity, Disc diffusion 

method.  
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Abstract: 
The glassy carbon electrode was modified with poly (3-methylthiophene-co-3,4-

ethylenedioxythiophene) by means of electrodeposition method. The electrochemical and catalytic behaviour of 
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the copolymer modified electrode with 1,8-Dihydroxy anthrax-9,10-quinone (DHAQ) was studied using cyclic 

voltammetry, chronoamperometry and chronocoulometric techniques.  The stability of the copolymer modified 

electrode was also studied by cyclic voltammetry in acidic, neutral and basic media.  

 The influence of pH and scan rate (Figure 1A) on the electrochemical behaviour of DHAQ at the 

modified electrode was studied by cyclic voltammetry in various buffers. Under de-aerated condition, reduction 

potential of DHAQ at the copolymer modified electrode was shifted toward more negative direction with 

increasing pH of the media.  

The copolymer modified electrode with 1,8-Dihydroxy anthra-9,10-quinone possess good electro 

catalytic ability for the oxygen reduction.  pH 7.0 was chosen as the optimum working pH by comparing the 

shift in oxygen reduction potential. Under aerated conditions, there is a large enhancement in the cathodic peak 

current with the disappearance of anodic peak (Figure 1B) which clearly indicates the irreversible 

electrocatalytic oxygen reduction. 

The diffusion coefficient values of anthraquinones at the copolymer modified electrode and the number 

of electrons involved in oxygen reduction were determined by chronoamperometric and chronocoulometric 

techniques.  These studies showed the involvement of two electrons in the oxygen reduction. The surface 

morphology of the modified electrode was also characterized by scanning electron microscopy images. Based 

on these results, this copolymer modified electrode was suggested to use as oxygen sensors. 

Figure 1. (A). Cyclic 
voltammograms of 

DHAQ at 

METH/EDOT/GCE in 

pH 5 at scan rates 5, 

20, 50, 100, 200, 300, 

400, 500, 600, and 700 

mVs
-1  

(B). Cyclic 

voltammograms of 

DHAQ at 

METH/EDOT/GCE in 
the presence (o) and 

absence (d) of oxygen 

at pH 7. 

Keywords: Oxygen reduction, 1,8- Dihydroxy anthra-9,10-quinone, Voltammograms, Reduction potential,  

Copolymer modified electrode. 

5.3 Green based AgNPs from red seaweed and its defensive effect to control Vibriosis in Brine 
shrimp: An environmental friendly approach 
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Abstract 
Background: Nanomedicine is a prime driving force behind the development of alternative strategies in the 

arena of antimicrobial discovery. In aquaculture, pathogenic bacteria particularly Vibrio spp. adhere to the biotic 

surfaces and develop as recalcitrant biofilm architectures that embody vital concern in vibrios infections. As 

these pathogens are potent biofilm formers, they resist multiple antimicrobials and emerge as difficult-to-treat 

infections. Hence, it is the need of an hour to develop novel therapeutic agents to combat these biofilm-

associated vibrios infections. This notion has prompted us to explore the inhibitory efficacy of green synthesized 

silver nanoparticles (AgNPs) from Gelidiella acerosa seaweed with immense pharmaceutical values against the 

biofilm formation of Vibrio spp. 

Methodology: Spectral characterization of synthesized AgNPs was performed by employing UV-visible, 

Fourier transform infrared and energy-dispersive spectroscopic techniques followed by X-ray crystallography. 

Further, the structural characterization was done by scanning electron, transmission electron and atomic force 
microscopic techniques. These characterized AgNPs (2.8-100 nm) at a concentration of 100 µg/ml tested for 

antibiofilm effectiveness against multidrug resistant strains viz. Vibrio parahaemolyticus and Vibrio vulnificus 
which was divulged through light, scanning electron and confocal laser scanning microscopic analyses.  

Results and Discussion: AgNPs comprise a very promising approach for the improvement of new 

antimicrobial systems. In this study, characterized AgNPs (2.8-100 nm size) at a concentration of 100 µg/ml 
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depicted a profound antibiofilm efficacy against multidrug resistant strains viz. V. parahaemolyticus (71%) and 

V. vulnificus (83%), respectively which was divulged through light, scanning electron and confocal laser 

scanning microscopic analyses. 

 
Interestingly, the AgNPs were proficient enough to disrupt the recalcitrant mature biofilm architecture 

of aquaculture pathogens. Data of in vivo assay using gnotobiotic brine shrimp (Artemia franciscana) nauplii 

unveiled the anti-pathogenic efficacy of AgNPs, as it effectively reduced the pathogenicity and enhanced the 

survival rate of in vivo model upto 100% without any toxicity even at 200 µg/ml concentration. In addition, 

AgNPs also exhibited the anti-quorum sensing activity by inhibiting the violacein production against biomarker 

strain Chromobacterium violaceum.Conclusion: In conclusion, the green synthesized AgNPs from G. acerosa 

could be a starting point for development of promising anti-pathogenic agent against the biofilm-associated 

infections of drug resistant Vibrio spp. in aquaculture environment. 
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Abstarct 
Deep eutectic solvents (DES) are emerging type of environmentally green solvents. As a new type of 

solvent, DES has an extremely large number of applications. Even though the problems associated with 

conventional volatile organic solvents are well studied, the usage of green and bio-renewable solvents still 
remains a never ending challenge [1]. In this sense, the advantages of using Deep Eutectic Solvents (DES) as 

reaction medium is highlighted from the fact that they are bio-degradable, non-toxic, recyclable and could be 

easily prepared using inexpensive raw materials [2-6]. DES have been studied in a variety of applications 

including metal deposition, metal oxide dissolutions, purification of bio-diesel, bio-transformations, different 

synthetic processes and metal-catalyzed organic reactions.  In recent years, low melting mixtures consisting of 

carbohydrates, urea and inorganic salts have been introduced as new alternative sustainable solvents for organic 

transformations [7].  

 In this work we synthesized osazone of 2,4-dinitrophenylhydrazine {5,6-Bis[(2,4-dinitrophenyl) 

hydrazinylidene]-1,2,3,4-hexanetetrol} using a deep eutectic solvent (DES) of glucose, urea and NH4Cl with the 

percentage composition of 50:40:10. The products obtained were characterized by FTIR, 13C and 1H NMR 

spectroscopic techniques. The color of this osazone in DMSO is yellow while the addition of other anions to this 

solution yielded various color due to the interaction of azomethine group with added anions [8]. The UV-Visible 
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spectra obtained for this osazone in presence of different anions evidenced this fact. 

 
Scheme: Synthesis of 5,6-Bis[(2,4-dinitrophenyl)hydrazinylidene]-1,2,3,4-hexanetetrol; Figure: The UV-
Visible spectra in DMSO for 5,6-Bis[(2,4-dinitrophenyl)hydrazinylidene]-1,2,3,4-hexanetetrol (STD) with 
different anions 
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Abstract 
PEG mediated an exemplary and eco-friendly approach has been disclosed for the convenient access of 

structurally diverse 3-amino-4-arylidene-1H-pyrazol-5(4H)-one motifs via a simple, two-component 

condensation of multifarious aromatic aldehydes with 2-cyanoacetohydrazide under catalyst-free conditions. 

Use of recyclable medium, neutral reaction conditions, easy work-up, atom-efficiency and excellent yielding 

make this protocol as more immense for the greener assembly of privileged 1H-pyrazoles in very shorter 

reaction times. 

Key words: PEG-400, 3-amino-4-arylidene-1H-pyrazolones, catalyst-free, recyclability. 

The constantly emergent interest for the development of a convenient and greener methodology 
motivates the researchers to increase the implements of their arsenal.

1
 Recently, tandem reactions have emerged 

as very attractive techniques for accessing complex organic molecules in a facile and efficient mode.
2
 Nitrogen 

containing heterocycles such as pyrazoles and pyrazolones having their special interest by the chemists because 

they constitute an important class of natural as well as unnatural products. Compounds containing pyrazole 

moieties are well known and they exhibit diverse pharmacological activities such as antimicrobial, antifungal, 

anti-inflammatory, analgesic, antipyretic, herbicidal and also these derivatives have unique electrical and optical 

properties.
3
 Therefore, the design of improved and greener approaches that allow the rapid, cost-effective 

synthesis of some novel 1H-pyrazole based compounds from 2-cyanoacetohydrazide
4
 would be highly desired. 

In continuation of our non-catalytic research with some sustainable alternates,
5
 we have started our 

experimentation with the two-component reaction of 2-cyanoacetohydrazide 2 (2.0 mmol) and 4-

chlorobenzaldehyde 1b (2.0 mmol) as a model for the synthesis of 3-amino-4-(4-chlorobenzylidene)-1H-
pyrazol-5(4H)-one (3b) in ethanol. The reaction under reflux conditions without any added catalyst resulted in 

the formation of 3b with an insufficient yield (59%) even after 1h. 

Further, we examined the effect of different solvents such as methanol, 2-propanol, acetonitrile, water, 

PEG-400 and glycerol on the model reaction at different thermal conditions. From the results obtained, we have 

selected PEG-400 as a suitable reaction medium due to the increased yield and eco-friendly nature. Next, we 

have also studied the above model reaction with different temperatures (ranging from RT to 100 °C) and it was 

found that 80 °C would be the suitable by providing 93 % of 3b with very shorter reaction time (5 min). 



Frontier Areas in Chemical Technologies 159 
 

 

 
Scheme 1 Uncatalyzed synthesis of 3-amino-4-arylidene-1H-pyrazol-5(4H)-ones 

With the encouraging optimized results in hand, we have checked the generality and effectiveness of the 

present protocol with a variety of aromatic aldehydes 1(a-j). Aldehydes bearing both electron-donating (methyl, 
methoxy or hydroxy) and electron-withdrawing (nitro, chloro or bromo) substituents gave the corresponding 3-

amino-4-arylidene-1H-pyrazol-5(4H)-ones almost in high yields with shorter reaction times (Table 2). The 

formation of compounds 3(a-j) were confirmed by IR, 
1
H and 

13
C NMR spectral analyses. 

A tentative mechanism that accounts for the synthesis of 3(a-j) is shown in Scheme 2. Initially, the 

aromatic aldehyde (1b) was made to react with 2-cyanoacetohydrazide to afford the Knoevenagel adduct i.e., 3-

(4-chlorophenyl)-2-cyanoacrylohydrazide (I). In the next step, amine (-NH2) acting as a stronger nucleophile 

and attacked the nitrile (-CN) carbon of I to provide the intermediate III. Finally, III would be converted into 

the target molecule (3b) by the tautomerisation (i.e., imino to enamino) step which was facilitated by the PEG as 

an effective greener solvent. 

 
Scheme 2 Plausible mechanistic approach 

Typical procedure for the synthesis of 3-amino-4-arylidene-1H-pyrazol-5(4H)-ones: A mixture of aromatic 

aldehyde (2.0 mmol) and 2-cyanoacetohydrazide (2.0 mmol) was added to 1.0 ml of PEG-400 in a 25 ml RB 

flask. The resulting mixture was allowed to stir at 80 °C for the specified time. After completion of the reaction 

(monitored by TLC), the reaction mixture was cooled to room temperature and treated with de-ionized water (10 

ml), well-stirred for a few seconds, and the generated solid was filtered off. The crude products were 

recrystallized from 95% ethanol to afford the corresponding highly pure 3-amino-4-arylidene-1H-pyrazol-

5(4H)-one derivatives for spectroscopic measurements.  

In summary, we have developed a most benign, facile, mild and rapid protocol for the efficient 
synthesis of some novel 3-amino-4-arylidene-1H-pyrazol-5(4H)-ones under catalyst-free conditions. PEG-400 

assisted this new chemistry would suggest a powerful route for the progress of 1H-pyrazole based scaffolds with 

more sensitive functionalities in the areas of modern synthetic society. 
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Abstract 
A efficient and eco-friendly method for the synthesis of pyridine, thienopyridines from the reaction of cyclic 

ketones and cyclic/acyclic α, β-unsaturated compounds and ammonium acetate using ionic liquid as reaction 
medium is described. Operational simplicity, high yields and reusability of ionic liquid are the notable features 

of the present protocol. When 6,7-dihydro-1H-indol-4(5H)-one is used as the cyclic ketone, an unusual product 

is formed by a second Michael addition-elimination pathway.  
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Abstract 
 In present study,  new scaffolds of 5-bromo-4-[5-(morpholin-4-ylmethyl)thiophen-2-yl]-5h-cyclopenta 

[c] pyridin -1-amine functionalized with different aromatic boronic acid were synthesized. All the synthesized 

compounds were fully characterized by elemental analysis (CHN), FT-IR, 
1
H NMR, 

13
C NMR and mass spectral 

data.These compounds were computationally evaluated using cheminformatics tools. Six newer thiophene 

derivatives obeyed Lipinski’s rule of five with good biological activity.  Six targets among one showed lesser 

drug likeness and drug score values compared to other thiophene derivatives using OSIRIS property explorer. 

Except these one derivatives, all other synthesized targets act as drugs. One of the compounds, showed good 

anti-inflammatory (37.4% at 100 mg/kg p.o.) and analgesic activity (75% at 100 mg/kg p.o.) l (3) showed 
moderate activity against CDK-1 (IC(50)=5 microM). The other compounds showed moderate anti-

inflammatory (5-20%), analgesic (25-75%) and protein kinase (CDK-5, GSK-3) inhibitory activities (IC(50)> 

10 microM). 
Key words: Thiophene derivatives, Libinskis rule, OSIRIS Property Explorer, Mol inspiration software. 

Scheme 1. Synthesis of 
the thiopyridine nucleus 
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Abstract 
      Combining multiple steps without isolating intermediate is important to enhance the power and efficiency of 

organic synthesis.
1
 The integration of chemical reactionsenables  synthetic transformations that would be 

otherwise very difficult or impossible,such transformation involving the generation of unstable highly reactive 

species that are swiftly utilised for a subsequent reaction before they polymerise or decompose. Eectrochemical 

reactions using electron transfer on the surface of the electrode serve as a powerful means of selective 

oxidation.
3
 Electrochemistry allows for the selective removal of electrons under mild conditions.However the 

electrochemical oxidation also often suffers from over oxidation or polymerisation.4 For example, the anodic 

oxidation of alkenes often lead to carbon-carbon bond cleavage.
5
 Herein we report thebromomethoxylation of 

aryl alkenes via electrochemical oxidation of methanolic solution of aryl alkenes containing 1%NaBr as 

electrolyte in a divided cell .This paper describes about the various electrochemical parameters studied to get the 
maximum product yield under mild reaction  condition and the probable mechanism also discussed.. 

Bromomethoxylation of styrene was carried out by anodic oxidation in methanol and NaBras the bromine 

source and electrolyte as well. The oxidative reaction was carried out under low current density so as to get 82 

% of 1-methoxy -2-bromo alkane and 12% of 1, 2-dibromo alkane as products.Selective introduction of two 

different functional groups,such as hydroxyl, or alkoxy and halogen has attracted sustained attraction inorganic 

synthesis. In  theoxidation step both the radicalsof different functional groups (i.e. CH3O
o
,Br

o
) are made 

available inthe same environmentby electrolysis in the anodic compartment of a divided cell to form the desired 

product by varying different electrochemical parameters. 

 
A                                B   C 

Scheme 1:Electrochemical bromomethoxylationof styrene 

A -  Styrene, B - 1-methoxy-2-bromo-1-phenylethane,C -  1,2-dibromo-1-phenylethane 
At first we studied the oxidation of alkene by a two-phase electrolysis in CHCl3/H2O solvent where the 

alkene was present in organic phase while the electrolyte NaBr presents in aqueous phase. The product obtained 

was 1, 2-dibromo alkane in 98% yield. When the same reaction was carried out in CH3CN/H2O as a solvent the 

corresponding bromohydrin was obtained as a major product. But 1-Methoxy-2-bromoalkane was isolated in 

82% as a major product along with 12% of 1, 2-dibromo-1-phenylethane when 1% NaBr solution of methanol 

used as solvent to carry out the electrolysis. The electrolysis was monitored by HPLC instrument. The reaction 

proceeds smoothly and the completion of reaction was observed by the appearance of bromine colour after 

passing a charge of 2F/mole. The product formation is confirmed by the 
1
HNMR, GCMS and FTIR 

spectroscopic techniques. The process is simple, economic and easy to perform at room temperature condition 
with high yield.  
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Water pollution by dyes is a worldwide problem particularly in textile industry where large quantities 

of dye effluents are discharged from the dyeing process. Considering both volume and composition, effluent 

from the textile industry was declared as one of the major sources of wastewater in Asian countries. Dyes are 

also widely used in other industries such as rubber, paper, plastic, cosmetic etc. The chemical structure of dyes 

varies enormously, and some have complicated aromatic structures that resist degradation in conventional 

wastewater treatment process because of their stability to sunlight, oxidizing agents and microorganism. Many 

of the organic dyes are hazardous and may affect the aquatic life and even the food chain. Dyes are broadly 

classified as anionic (direct, acid and reactive dyes), cationic (basic dyes), non-ionic and zwitterionic depending 

on the ionic charge on the dye molecules. Cationic dyes are more toxic than anionic dyes [1]. Removal of color 

from dye bearing wastewaters is a complex problem because of difficulty in treating such wastewaters by 

conventional treatment methods [2].The most useful and economic method is adsorption. Removal of such 

toxicheavy metal is done by naturally occuring adsorbent like tea leaves, cotton capsule shell, bajarahull, moong 

shell, Bidi leaves, saw dust, paddy husk [3]. 

Wood apple shell (WAS) has been used as adsorbent. The wood apple fruit is more popular as 

medicine than as food. The tannin in it has an astringent effect that once led to its use as a general tonic and as a 

traditional cure for dysentery, diarrhoea, liver ailments, chronic cough and indigestion. The root juice was once 

popular as a remedy for snakebites. The unripe fruit is described as astringent and is used in combination with 

wood apple and other medicines in diarrhoea and dysentery. The ripped fruit is said to be useful in hiccup and 
infections of the throat [4,5] 

Batch biosorption studies 
 The experiment was carried out by the batch adsorption method in the Erlenmeyer flasks for a 

predetermined period using orbital shaker.  In the adsorption, parameters such as PH, Initial dye concentration, 

equilibrium time fixation were studied for optimization. The kinetic studies and isotherm study were carried out 

at different dye concentration, 200 ppm, 250 ppm, 300 ppm, 350 ppm, 400 ppm and 450ppm. by keeping 

temperature constant at 150 rpm for 2 and half hours. The mechanism of adsorption was investigated by 

Lagergren
,
s pseudo first order, pseudo-second order.The isotherm study results were fitted in Langmuir and 

Freundlich isotherms.The measurement of absorbance of colour was done Spectrophotometrically. 

The equilibrium adsorption capacity was evaluated using the equation  

qe= (Co-Ce) V/m------(1) 
Where qe(mg/g) is the equilibrium adsorption capacity, Co and Ce are the initial and equilibrium concentrations 

(mg/l) of Malachite green dye solution. V is the volume and m is the weight of adsorbent. 

Pseudo second order kinetics 
           The pseudo second order model can be represented in the following form  

t/ qt =  1/ K2 qe 2  +1. t/ qe ----------------------------------------(2) 

Where K2 is the pseudo second order rate constant (g/mg.min).The plots of t versus t/qt. From the above results 

pseudo first order has R
2
 value was 0.997 and pseudo second order kinetics has R

2
 value was 1.0000. Second 

order qe experimental value is 93.86 and qe theoretical value is 92.18mg/g .Second order only qe experimental 

and qe theoretical (mg/g) values are nearly same. From this, It clearly indicates that pseudo second order better 

fitted than pseudo first order. 

Freundlich isothermss 
The isotherm was represented by 

Log qe= log Kf+ 1/n log Ce----------------------------------- (3) 

Where qe is the amount of Malachite green adsorbed at the equilibrium (mg/g), Ce is the equilibrium constant of 

Malachite green in solution (mg/l), Kf and 1/n are constant incorporating factor affecting the adsoption capacity 

and intensity of adsorption respectively. The R
2
 value is 0.9956. It indicates good linearity and obeys the 

Freundlich isotherm  
 

 
Figure: Before and After adsorption of WAR 

Conclusion 
           The aim of this paper was utilization of natural biosorbent WAR as adsorbent for the removal of 

Malachite green . Even though pseudo first order kinetic model gave better results, but pseudo second order 
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kinectic model best fits the kinectics of adsorption. The correlation co efficient R
2
 = 1 for second order 

adsorption  model and qe theoretical values are consistent with qe experimental value showed that pseudo second 

order adsorption equation fit with whole range of contact time.. Among isotherms, Freundlich isotherm was 

found to be best fitting model with respect to R
2
 values. The WARadsorbent have excellent adsorption capacity 

compare to any other non conventional adsorption .So WAR can be used as a low cost attractive alternative for 

costly activated carbon. 
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Abstract: 
 Textile industrial effluents released from the industries poses a threat to the ecosystem, as it causes 

serious environmental pollution. The environment can be conserved by treating the effluents using various 

physical, chemical and biological methods. Since conventional methods are less efficient in degrading the large 

volumes of effluent, electrocoagulation degrades high volumes of dye effluent in short time. The model dye 

used in this study was Reactive Orange 16 (RO16) and the parameters were optimised as pH 3.0, electrolyte 

concentration (KCl) as 0.3M and voltage as 20V. The reaction kinetics was also established and was found to 

follow 1
st
 order kinetics and the rate of the degradation was found to be 2,29,824mg/L.day. The interaction 

between the factors was studied and the statistical model for the degradation of Reactive Orange 16 dye was 

developed using Face Centred Central Composite design (CCF).For the developed model, R2 = 0.9692and 

adjusted R
2
 = 0.9415. The end products of the degraded samples was analysed through FTIR. 

Keywords: Electrocoagulation, First order kinetics, Reactive Orange 16 (RO16) 

 
Figure1.Reaction Kinetics for the degradation of Reactive Orange 16 (RO16) 

 The significance and adequacy of the model was tested by Analysis of Variance (ANOVA)(Soltani et al. 
2013).As given in the table 4, the regression model  has a high co-efficient of determination (R2 = 0.9692). The 

significance of the model can also be demonstrated by adjusted R
2 

value (Amini et al. 2008).In this model, the 

adjustedR
2
 was found to be 0.9415. The F-value of the model is 34.9 which implies the model as significant. In 

this model, A, B, C, C2  are significant model terms as their P values are low as(<0.0001, <0.0001, <0.0001, 
0.0063) respectively. The signal to noise ratio can be determined by “adequate precision” and the desired value 

should be greater than 4 (Soltani et al. 2013). 
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Abstract 
Sea water finds extensive application as coolant in various exothermic reactions. Sea water constitutes 

a rich source of various commercially important chemical elements. Depending upon the metal /environment 

combinations different types of inhibitors are used in suitable concentrations. Zinc ions have long been 

considered as valuable corrosion inhibitors for protection afforded by a cathodic polarization mechanism. In 

present study the effect of aqueous seed extract of lablab purpureus (LPE) and Zn
2+

 in corrosion inhibition of 

carbon steel in sea water has been investigated in detail. Hence sea water is chosen as the medium for the 

present study. Several studies have been published on the use of natural products as corrosion inhibitors. It has 

been reported that "Compound films" formed by phosphate – chromate mixture are more effective than those of 

either alone [1-3]. The synergistic effect of halides and organic compound inhibitors are reported often in the 

literature [4-9]. Several inhibitors such as phosphonic acid [10, 11], Thiourea [12], carboxy methyl cellulose 

[13], Sodium dodecyl sulphate [14] have been used to control corrosion of carbon steel. Inhibitors for carbon 

steel in near neutral, aqueous solutions are soluble chromates, dichromates, nitrates, borates, benzoates and salts 
of carboxylic acids. Corrosion inhibition due to the formation of oxide layer on Cu metal surface in concentrated 

propionic acid and dilute citric acid [15] have been reported. The LPE used in the present study has been found 

to be effective in corrosion inhibition of mild steel immersed in sea water. The weight loss study reveals that the 

formulation consisting of 8 ml of LPE and 15 ppm of Zn2+ has 99 % inhibition efficiency in controlling 

corrosion of mild steel in an aqueous solution containing sea water. The UV-Visible spectrum reveals that a 

protective film is formed on the metal surface. The FTIR spectrum also reveals the formation of a protective 

film which consists of Fe
2+

- LPE complex. 

Keywords: lablab purpureus, inhibition efficiency, protective nano film, sea water 
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5.12 Multistep synthesis of newer 3'-(2-methoxyphenyl)-1'H-spiro[piperidine-4,2'-quinazolin]-
4'(3'H)-one derivatives and their biological evaluation 
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Abstract 
          In the present study, ten new scaffolds of 3'-(2-methoxyphenyl)-1'H-spiro [piperidine-4, 2’-quinazolin]-

4'(3'H)-one functionalized with different aryl/alkyl halides were synthesized and computationally evaluated 

using cheminformatics tools. Newer Spiro piperidine derivatives obeyed Lipinski’s rule of five with good 

biological activity.  Three targets among ten showed lesser drug likeness and drug score values compared to 

other Spiro piperidine derivatives using OSIRIS property explorer. Except these three derivatives, all other 

synthesized targets act as drugs. 
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5.13 Garlic peel derived high capacity hierarchical N-doped porous carbon anode for sodium 
ion cell 
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Abstract 
Nitrogen-doped porous carbon synthesised from garlic peel by a simple and cost-effective method has 

been employed as an anode material for the sodium ion batteries (SIB). The synthesised materialhas been found 

to bemesoporous with a high specific surface area (SSA) ~ 1710 m
2
 g

-1
, as calculated with Brunauer–Emmett–

Teller (BET) isotherm. Further, Field Emission Scanning Electron Microscopy (FE-SEM) and Transmission 

Electron Microscopy (TEM) analysis reveal the existence of interconnected micro-pores and voids. The N-

doped garlic peel carbon (GPC) exhibits excellent rate capability as well as steady state cycling performance 

towards sodium and lithium ion shuttlings. Discharge capacities of about 142, 89, 58, 37 mAh g
-1

have been 

achieved at various current densities such as 0.5, 1.0, 2.0, 4.0 A g
-1

respectively in a CR-2032 type Na-ion cell. 

The high electrochemical performance of the N-doped GPC is mainly attributed to the existence of nitrogen in 

the carbon matrix and mesoporous structure coupled with a high surface area for accommodating large number 

of Na ions.  

5.14 Preparation, Characterizations and morphological studies of carbonaceous nanoparticle 
reinforced polymer nano-composites 
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The remarkable physico-chemo-mechanicalproperties of carbon nanotubes make them promising nano-

fillers for fabricating polymernano-composites. In this study, acid treated single walled carbon nanotubes 

(ATCNTs) were reinforced into sulfonated polyetherimide (SPEI) matrix by solution blending method at 

various weight ratios of the ATCNTs. The pristine and SPI/ATCNTs composite films were fabricated by phase 

inversion technique. Hydrophilc groups were incorporated into the CNTs by using nitric acid under 

ultrasonication and functionalized CNTs were analyzed by FT-IR spectra[1]. The sulfonation of PEI was carried 

out by using chlorosulfonic acid and analyzed by FT-IR and TGA to conclude the introduction of sulfonic acid 
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groups in the polymer matrix. The physico-chemical properties of the films were evaluated in terms of ion-

exchange capacity, thickness and water uptake is shown  

The water uptake and ionic exchange capacity of the films significantly enhanced with respect to the 

concentration of ATCNTs in the polymer matrix [2], due to the presence of hydrophilic functional groups 

present in the SPI and functionalized CNTs. Morphological studies of the composite films revealed the 

agglomeration and dispersion of ATCNTs in the polymer matrix and observed that the agglomeration 
significantly enhanced by increasing the concentration of ATCNTs in the polymer matrix. Figure 1 shows the 

FE-SEM images of the SPI-ATCNT 1, SPI-ATCNT 2 and SPI-ATCNT 3 films, which clearly indicate the 

agglomeration of ATCNTs increased by increasing their concentration by the appearance of tubular shapes of 

CNTs [3-4]. 

 

 
 
 
 

 
Figure 1.Cross-sectional FE-SEM images of (a) SPI-ATCNT 1, (b) SPI-ATCNT 2 and (c) SPI-ATCNT 3 

films. 
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5.15 Preliminary Phytochemical analyses and Antioxidant potential of Dicranopterislinearis 
(Burm.f.) Underw. (Gleicheniaceae) 
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Abstract 
Phytochemical analyses and antioxidant potential of Dicranopterislinearis(Burm. f.) Underw.was 

carried out with a view to assess the therapeutic values and or safety of the plant in ethnomedicine. Qualitative 

phytochemical analyses
[1]

was studied in Aqueous, Chloroform, Ethanol, Petroleum ether and Acetone solvent 

extract to study 13 Phytoconstituentsavailable. Ethanolic fern extracts showed strong positivity to express the 12 

phyto-constituents studied except Anthocyanin when compared to other solvent extracts. Ethanolic fern extract 

showed strong positivity for major phytochemicals like tannin, phenol, flavonoids, terpenoids, quimones and 

steroids. Chloroform extract performed poorly showing positivity for saponin, phenol and steroids. The 

Quantitative analysis was performed to quantify, total terpenoids, total tannin, total phenol and total flavonoids 

and revealed higher concentrations of bioactive constituents comprising terpenoids (97.0 mg/g), total tannin 

content (30.8 mg TAE/g), total phenol content (28.6 mg GAE/g) and total flavonoid content (8.5 mg QE/g). 

Column chromatography were performed using standard protocols. Silica gel (100 - 200 mesh - Fisher 

Scientific – India) were washed thoroughly using methanol solvent for 3 times. The cleaned silica gel, 10gm of 
silica gel was carefully poured to column without any air bubbles. Concentrated sample plant extract (10mg /ml) 

was carefully transferred on to the upper surface of silica gel. The Mobile phase used for extraction was 

methanol: chloroform (2:1) ratio. The technique to separate the best fraction of fern extract showed maximum 

antioxidant activity (79.5 %) in fraction V under column chromatography.  

Antioxidant activity were determined using DPPH free radical scavenging assay
[2]

, Hydrogen peroxide 

scavenging activity
[3]

and Ferric Reducing Antioxidant Power (FRAP) reduction assay. The results of DPPH free 

radical scavenging activity exhibits strong antioxidant activity in ethanolic extract (96.0 %), rather than other 

four solvent extracts as compared to the standard ButylatedHydroxy Toluene (BHT), Hydrogen peroxide 

scavenging activity showed 47.45 percentage inhibition of H2O2as compared to the standard Gallic acid and 

Ferric Reducing Antioxidant Power (FRAP) reduction assay was 141.25 mM Fe (II)/g. The results showed that 

the plants hold tremendous promise in providing the variable secondary metabolites showing antioxidant 
property that could enhance the curative process of ill health.  
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Figure 1. Comparative analysis of various fraction eluted from Dicranopterislinearis (Burm. f.) 
Underw.solvent extract for antioxidant activity 
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5.16 Synthesis of phenyl-2-thiocyanatoacrylic acid derivatives 
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Abstract:  
 Organic thiocyanates are important synthetic intermediates to access valuable sulfur-containing 

compounds. Thiocyanate compounds have attracted great attention as interesting intermediates due to its easy 

transformation into highly valuable molecules applied to both organosulfur and heterocyclic chemistry.
1
 

Therefore, the synthesis of thiocyanate compounds is the focal point of organic and medicinal chemistry 
researchers. Herein a simple gram-scale synthesis of 2-thiocyanatoacrylic acid via nucleophilic substitution of 

chloroacetic acid with NH4SCN in acetonitrile is reported. The reaction proceeds via Knoevenagel condensation 

of 2-thiocyanatoarylic acid and various aromatic aldehydes in CH3CN/MeOH. The resultant products have been 

employed for the efficient synthesis of biologically important phenyl-2-thiocyanatoacrylic acid, which was 

confirmed by UV, IR, 1H-NMR, 13C-NMR spectroscopic techniques. 

Keyword: chloroaetic acid, NH4SCN, phenyl-2-thiocyanatoacrylic acid. 
 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 

Fig 1: Synthesis of phenyl-2-thiocyanatoacrylic acid 
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5.17 Ionic liquid mediated green synthesis of palladium doped nickel oxide to design efficient 
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Introduction  
 Green synthesis of nanomaterials finds the edge over chemical methods due to its environmental 

compatibility. More attention has been devoted on nanoscale magnetic transition metal-based materials, 

including Fe, Co and Ni due to their superior magnetic properties and their potential applications [1]. Palladium 

(Pd) described as a good catalyst because of their noble metals inertness, it can adsorb hydrogen and oxygen 

quite easily and efficiently, and that may be because of their porosity [2]. Herein, we report a facile and eco-

friendly method for the synthesis of palladium doped nickel oxide (Pd-NiO) nanoparticles (NPs) using ionic 

liquid (IL) mediated an aqueous solution of Justicia adhatoda (JA), a plant widely found in a large region of 

India, Sri Lanka as a bio - reductant as well as bio - oxidant. NPs synthesized at room temperature using an ionic 

liquid (IL) as a mediator for the nucleation and growth process.  

 Preparation of Pd-NiO catalyst  
 Palladium doped nickel oxide (Pd-NiO) nanoparticles (structure 1) were prepared by co-precipitation 

method by nickel chloride used as a precursor with environment benign Justicia adhatoda  plant extract, 
palladium chloride and [BMIM] PF6 (IL) is a capping  agent. 

 
Structure 1: Palladium doped nickel oxide nanoparticle 

Nickel chloride solution (0.25 N), 0.1 mmol palladium chloride solution and 1 mL of [BMIM] PF6 (IL) were 

added to the aqueous solution of Justicia adhatoda (JA) plant extract and stirred for 6 hours continuously at 

room temperature. The resulting samples were filtered, washed with distilled water and dried at 100
0
C. The 

powdered sample was calcinated in a muffle furnace at 4500 C to get Pd-NiO.  

Formation of Pd-NiO NPs and Characterization 

    The prepared Pd-NiO NPs were characterized by Ultraviolet-visible (UV-vis) spectroscopy, Powder X-

ray diffraction (XRD), Transmission electron microscopy (TEM), Energy-dispersive X-ray spectroscopy (EDX), 
and Fourier transform-infrared spectroscopy (FT-IR). In FT-IR analysis the peaks at 3451, 1552, 1393,922  and 

ranges of 425-490 cm
-1

 indicate the presence of –OH stretching of intramolecular hydrogen bond, C=O 

stretching and C–C stretching of alkanes, and Ni-O bond stretching vibration respectively [3-5].  

The amide linkages between the amino acid residues in the proteins give rise to additional peaks in the 

infrared region (2900–3700 cm-1) of the electromagnetic spectrum.  The bands observed at 3405, 1619, 1392, 

1033 and 434 cm
-1

 have been assigned to stretching vibrations of the primary and secondary amines. The 

hydroxyl and amine groups of the plant extract JA molecules were found mainly responsible for the reduction 

and oxidation of Pd and NiO NPs respectively [5-7]. This was confirmed the dual role of the JA, both as a bio - 

reductant and bio - oxidant. [BMIM] PF6 (IL) stabilizes the surface of Pd-NiO NPs. In XRD the peak at 45.43
0 

43.28
0
, 62.88

0
, and 75.47

0 
were conform the crystalline nature and formation of a face-centered cubic structure 

of the Pd and nickel oxide NPs. Furthermore, the as-synthesized of Pd-NiO NPs demonstrated excellent 
catalytic activity due to high dispersibility of palladium nanoparticles in to the ferro magnetic nickel oxide NPs 

[7, 8].  
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5.18 Ruthenium (II) Catalyzed Oxidative C-H Activation/Annulation: A Straightforward Route 
to Pyrene Fused Isoquinolium Salts 
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Pyrene and its derivatives are versatile π-conjugated PAHs used as a fluorescent probes and organic 

semiconductors.
1
 They are quite famous for its inherent characteristics like high chemical and thermal stability, 

excimer formation, high photoluminescence,
2
 long fluorescence life time and enhanced charge carrier mobility 

which make them suitable candidate for optoelectronics. However, its blue light emitting properties is greatly 

diminished due its high tendency to aggregate i.e., intermolecular π-π stacking at solid state or high 

concentration, owing to excimer formation, and eventually leading to quenching of fluorescent emission.   To 

overcome this downside, various molecular design strategies have been attempted.  This was achieved either by 

introduction of bulky aryl/alkyl substituents into the pyrene core or incorporating heteroatoms in the extended π-
conjugated system of pyrene, thereby overpowering the π-π stacking and enhancing the luminance.  

Isoquinolinium cations are one of the most inestimable basis in natural alkaloids
3
 and are extensively 

utilized as paints, phase transfer catalyst and insecticides as well as pharmaceuticals.
4
 They are also considered 

as possible key intermediates for the synthesis of many heterocyclic and bioactive compounds. In recent years, 

the transition metal catalyzed, directing group facilitated ortho C-H bond activation and annulations reactions 

with alkynes delineated to play a significant role in the synthesis of heterocyclic and polycyclic aromatic 

hydrocarbons (PAH).
5
 

 
Scheme 1.  
Representative 

examples of pyrene 

fused heterocycles 
Scheme 2. Ru(II)-

catalyzed annulations 

of pyreneimines with 

diphenyl acetylene 

 

 

Recently, rhodium and ruthenium catalyzed C-H activation reactions were employed to the synthesis of 

quinolizinium6 and cinnolinium salts.7 Reports on the synthesis of pyrene-fused heterocyclic compounds are 

scarce (Scheme 1). In this regard, we wish to establish a straightforward synthetic method for the synthesis of 

pyrene-fused isoquinolinium salts from pyreneimine and alkynes. Such new isoquinolinium salts may exhibit 

interesting photophysical properties which will be presented. 
Pyreneimines 1 and diphenyl acetylene 4 undergoes catalytic oxidative annulation reaction in the 

presence of [Ru(p-cymene)Cl2]2 as catalyst, copper(II)acetate as oxidant, and LiBF4 as additive in t-amyl 

alcohol at 100 
o
C for 24h to give pyrene-fused isoquinolinium salts 2a-2e in appreciable yields. The synthesized 

compounds were characterized by spectroscopic techniques such as 
1
H NMR, 

13
C NMR, 

11
B NMR, and HRMS. 

Detailed studies on photophysical properties of compounds 2a-2e are in progress. 
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5.19 Green Synthesis of Aryl substituted Urea using Glucose – Urea mixture as Deep Eutectic 
Solvent 
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Abstarct 
 Deep eutectic solvents (DES) are emerging type of environmentally green solvents. As a new type of 

solvent, DES has an extremely large number of applications. Even though the problems associated with 

conventional volatile organic solvents are well studied, the usage of green and bio-renewable solvents still 

remains a never ending challenge [1]. In this sense, the advantages of using Deep Eutectic Solvents (DES) as 

reaction medium is highlighted from the fact that they are bio-degradable, non-toxic, recyclable and could be 

easily prepared using inexpensive raw materials [2-6]. DES have been studied in a variety of applications 

including metal deposition, metal oxide dissolutions, purification of bio-diesel, bio-transformations, different 

synthetic processes and metal-catalyzed organic reactions.  In recent years, low melting mixtures consisting of 

carbohydrates, urea and inorganic salts have been introduced as new alternative sustainable solvents for organic 

transformations [7].  

 In this work aryl substituted urea such as 1,3-diphenyl urea was synthesized using a deep eutectic 

solvent (DES) of glucose and urea with the percentage composition of 60:40. The melting point of the colorless 

solid obtained was found to be 148 
o
C. The solubility of the product in different solvent are observed and found 

to be partially soluble in ethanol, ether, and chloroform. It was soluble in DMF, DMSO and insoluble in water. 

The products obtained were characterized by FTIR. 

 The peak at 3065 cm
-1

 due to C-H stretching of mononuclear benzene showed the presence of phenyl 

ring in the product. Further the strong peak at 704 cm
-1

 due to C-H bending of benzene ring confirmed the 

presence of aromatic unit in the product.  

 The strong peak at 1651 cm
-1

 due to C=O stretching and the strong band at 3323 cm
-1

 due to N-H 

stretching of 2o amides confirmed the presence of urea in the product.   

 

  
 

H

O
NH NH

O

1,3-diphenylurea

C6H12O6 + H2NCONH2

benzaldehyde
 

Scheme: Synthesis of Phenyl urea 
 
 

     Figure: FT- IR spectra of Phenyl urea 
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Abstract 
Introduction: The kinetics and mechanism of oxidation of chromium (VI) has been well studied, chromic acid 

being one of the most versatile available oxidising agents, reacting with diverse substrates. The development of 
newer chromium (VI) reagents

1-6 
for the oxidation of organic substrates continues to be of interest. The reagent 

employed in these investigations, quinolinium dichromate (QDC), (C9H7NH
+
)2 Cr2O7

2- 
 is a useful and versatile 

oxidant.  

Materials and Methods: QDC was prepared by the known literature method
6 
.  The stock solution was prepared 

by dissolving QDC in water. The substrates diethyl sulphide (DES), dipropyl sulphide (DPS), dibutyl sulphide 

(DBS), diisopropyl sulphide (DIPS) and ditertiarybutyl sulphide (DTBS) [TCI, AR] were dissolved in 

acetonitrile (HPLC grade, E.Merck). Perchloric acid (70%, E.Merck) was the source of H+ utilized to vary the 

acid concentration in the reaction media. Kinetics were followed under pseudo-first order conditions at 27 +  

0.1ºC  spectrophotometically by measuring the absorbance of QDC at 385 nm in a 1cm cell placed in the cell 

compartment of LI – 2800 UV – visible spectrophotometer.  

Results and Discussion: The stoichiometry of the oxidation of dialkyl sulphides by QDC was found to be 3:2. 
The reaction order was determined from the plots of log k1 vs log (concentration). The order with respect to 

QDC in the 1.0X10
-3

 – 1.5X10
-3

 mol dm
-3

 was found to be unity at constant substrate ([DAS] = 0.02 mol dm
-3

, 

acid [HClO4] = 0.1 mol dm-3) the order with respect to dialkyl sulphides (DAS) was found to be unity at constant 

QDC and acid concentration ([QDC] = 0.001 mol dm-3, acid [HClO4] = 0.1 mol dm-3). The effect of perchloric 

acid concentration was studied between 0.1 to 0.8 mol dm
-3

 at constant oxidant and substrate concentration. The 

order with respect to acid was found to be 2. The solvent percentage does not affect the reaction rate much. The 

kinetics was studied at three different temperatures viz. 300K, 308K and 318K. The reaction did not show the 

polymerization, which indicates the absence of free radical intermediate in the oxidation. The k2 values for DES, 

DPS, DBS, DIPS and DTBS in 70:30 (v/v) acetonitrile – water indicate that the reaction is controlled 

predominantly by steric factor rather than polar effects. The k2 values are in the order DES ˃ DPS ˃ DBS ˃ 
DIPS ˃ DTBS. Hence k2 values are analysed in terms of Taft equation and a plot of log k versus Es is linear. The 

acid catalysis of the reaction also supports the mechanism as protonation of oxidant makes it more electrophilic.     

Conclusion: The kinetics of oxidation of DES, DPS, DBS, DIPS and DTBS were investigated in acetonitrile – 

water medium by spectrophotometric method at 300 K. The oxidation of dialkyl sulphides was first order with 

respect to the dialkyl sulphides and QDC. The reaction was catalyzed by perchloric acid. The reaction did not 

show the polymerization which indicated the absence of free radical intermediate. The order of reactivity was  

DES ˃ DPS ˃ DBS ˃ DIPS ˃ DTBS. 
Keywords: Dialkyl sulphides, Quinolinium dichromate, perchloric acid, oxidation. 
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Medicinal plants are of great importance to the health of individuals and communities. Medicinal plants 

have curative properties due to the presence of various complexes chemical substances of different composition. 

Phytochemicals are secondary metabolites in one or more parts of the medicinal plants. These have the ability to 

produce a definite physiological action on the human body. 
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Aegle marmelos(L.) Corr., (Rutaceae) is a popular medicinal plant in the Ayurvedic and Siddha 

systems of medicine and folk medicines used to treat a wide variety of ailments. The plant, popularly known as 

the bael tree, is native to the Indo-Malayan region (Hooker JD, 1975) and is currently cultivated in India, 

Pakistan, Bangladesh, Sri Lanka, Burma and Thailand (Islam R, et al., 1995). The tree is a slender, aromatic 

perennial, 6.0 – 7.5 m tall and 90 – 120 cm in girth. It flowers from May to July and yields an annual average of 

300 – 400 fruits (200 – 250 kg) per tree. Various parts of the tree, including the fruit, possess medicinal 

properties. The roots are useful for treating diarrhea, dysentery, and dyspepsia (Mazumder, et al., 2006). 

  Melothria madraspatana (syn. Mukia maderaspatana L.) belongs to the family Cucurbitaceae. The 

plant is a tendril climber/prostate herb. The plant was reported to have activities such as hepatoprotective, 

antirheumatic, diuretic, stomachic (a digestive tonic),gentle aperients, antipyretic and antiflatulent, 

antiasthmatic, antiinflammatory, antidiabetic and anti bronchitis and is used for tooth-ache besides its use in 

vertigo and biliousness, identification of plants with botanical verifications essential as contamination due to 

misidentification of planta species or parts in common. Characterizing compound or biomarker is identified 

from the plant part to assure the identity and quality of the preparation, this need not be responsible for the 

therapeutic activity. In this present investigation the leaves of Aegle marmelos and Mukia maderaspatana was 

collected and extracted using ethanol. The extract was used to evaluate the antithyroidal and anti-microbial 

activity by invitro methods. The results have been presented and discussed here. There is a growing focus on the 

medicinal plants use us therapeutic agent because of their limited side effect and retention of appropriate period 
of activity. 

In- vitro Anti Thyroidal Activity 
           The selected plant Aegle marmelos was rich in iodine when compared to Mukia maderaspatana. The 

activity of the enzyme was reduced in presence of the Aegle marmelos extract (30.9%) and Mukia 
maderaspatana possess (16.6%) whereas the control contains 40% respectively. In presence of extra iodide 

recovery in TPO activity was maximum with Aegle marmelos when compare to Mukia maderaspatana (only 

30.9 and 16.6% reduction), moderate. 

  Many vegetables and plants containing are often consumed but the information on the systemic 

quantification of different goitrogenic/anti-thyroid components of these vegetables of Indian origin is scanty. 

Marked variations were noted in the observations apparently for differences in genetic backgrounds and 

ecological factors and also for presentations of data. Cyanogenic glucosides, glucosinolates and thiocyanate are 
known as Goitrogenic principles of Cyanogenic plants. Goitrogenic/antithyroidal potential of a plant food 

depends not only on the nature and the relative concentration for these goitrogenic principles present in it but 

also on how it is processed as food or the iodine nutritional status of the body. 

  Raw extract of selected sample reduced TPO activity from 30.9 and 16.6%. Thiocyanate or thiocyanate 

like compounds primarily inhibit iodine concentrating mechanism of the thyroid, at high concentration 

thiocyanate inhibits the incorporation of iodide into thyroglobulin by competing with iodide at the thyroid 

peroxidase level and forming insoluble iodinated thyroglobulin in thyroid24. High concentration of thyocyanate 

is also responsible for inhibition of TPO catalysed oxidation (I-leads to 12) 6 while glucosinolates undergo a 

rearrangement to form isothiocyanate derivatives-4. Isothiocyanate reacts spontaneously with amino groups to 

form thiourea that interferes in thyroid gland with organification of iodide and formation of thyroid hormone and 

this action cannot be antagonized by the iodine. Thus, the in vitro inhibition of TPO activity of raw extract seen 

in the present study appeared to be mediated through thiocyanate or isothiocyanate like anti-thyroid derivatives. 
In the present study boiled extract of most of the plants studied reduced TPO activity. 

In-vitro Antibacterial activity                                                                                                                                                                                                                                                                  
  The evaluation of antimicrobial susceptibility test for Aegle marmelos and Mukia maderaspatana was 

conducted for selected pathogenic bacteria and fungus. Five pathogenic bacteria and fungus species were used 

for this study which was collected from Amphigene Research laboratories. The bacterial species namely 

Klebsiella pneumonia, Bacillus subtilis, Vibro cholera, Proteus vulgaris and Enterobacter aerogens were used 

to observe the antibacterial activity against the ethanol extract. 

  The ethanolic extract of Aegle marmelos and Mukia maderaspatana had high antimicrobial activity 

against selected bacteria species. The inhibition values of bacterial species against Aegle marmelos extract 

namely, Klebsiella pneumonia (12 millimeter), Bacillus subtilis (14 millimeter), Vibrio cholerae (15 millimeter), 

Proteus vulgaris (17 millimeter), and Enterobacter aerogens  (15 millimeter) Whereas the Mukia 
maderaspatana leaf extract possess 15 millimeter, 21 millimeter, 22 millimeter, 12 millimeter and 20 millimeter 

for the above bacterial species respectively.  

In-vitro Antifungal activity 
The fungus namely Aspergillus niger, Aspergillus fumigates, Cunnighamella bertholetiae and 

Penicillium chrysogenum were used for the following studies and results are recorded and tabulated. The 

inhibition rate of fungus species against the ethanol extract such as Aspergillus niger, Aspergillus fumigates, 
Cunnighamella bertholetiae and Penicillium chrysogenum are observed and the inhibition rate are 
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15mm,18mm,17mm,12mm for Aegle marmelos where as the Mukia maderaspatana possess 10mm, 

14mm,22mm and 10mm respectively. 

This present study shows the Anti-TPO activity of the plant extracts as observed in the present study 

was consistent with goitrogenic content present in fresh plants. In conclusion, the results showed that the 

selected plants had in vitro anti-thyroidal activity of selected plant sample, Aegle marmelos and Mukia 
madraspatana possess good activity. 

Aegle marmelos and Mukia madaraspatana extracts have got profound antibacterial effect and may 

have the great potential to be used in medicines. An alternative thyroid treatment place more importance on 

improving lifestyles and nutritional diet, providing spiritual support along with natural thyroid medication and 

also places a priority on improving functions of other organs that increase thyroid performance. The further 

study will be carried out for the isolation of bioactive compounds which is responsible for the anti thyroidal 

activity. 
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Abstract 
Millingtoni  hortensis Linn., belongs to Bignoniaceae family is commonly known as Indian cork tree, 

Akash neem, Neem chameli. It is an important medicinal plant in Southern Asia ranging from India, Burma, 

Thailand and Southern China. The various part of plant has been used as in folklore medicine for the treatment 

of antipyretic, sinusitis, cholagogue tuberculosis sinusitis, cholagogue, tonic, and asthma. The present study, to 

determine the primary phytochemical analysis and antioxidant activity of the Millingtonia   hortensi   Linn stem 

bark extract. The stem bark of M.  hortensis was extract with increasing order of polarity solvent such as n-

hexane, chloroform, ethyl acetate, methanol and triple distilled water (aqueous). The methanol and aqueous 

extract were screened for in-vitro antioxidant activity by DPPH assay, reducing power assay and hydrogen 
peroxide radical scavenging assay, nitric acid scavenging assay and total phenolic content respectively. 

Phytochemical screening revealed that phenols, amino acids, flavonoids, carbohydrates, glycosides compounds 

are present in methanol and aqueous extract and may be responsible for the activity. It concluded that the 

methanol and aqueous extract of M.  hortensis stem bark has moderate antioxidant activity against the standard 

gallic acid and it can be recommended for the treatment of various diseases. 
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Abstract 
Sea water constitutes a rich source of various commercially important chemical elements. Sea water finds 

extensive application as coolant in various exothermic reactions. Depending upon the metal /environment 

combinations different types of inhibitors are used in suitable concentrations. Zinc ions have long been 

considered as valuable corrosion inhibitors for protection afforded by a cathodic polarization mechanism. In 

present study the effect of aqueous seed extract of vigna unguiculata (VUE) and Zn
2+

 in corrosion inhibition of 

carbon steel in sea water has been investigated in detail. Hence sea water is chosen as the medium for the 
present study. Several studies have been published on the use of natural products as corrosion inhibitors. It has 

been reported that "Compound films" formed by phosphate – chromate mixture are more effective than those of 

either alone [1-3]. Several inhibitors such as phosphonic acid [4, 5], Thiourea [6], carboxy methyl cellulose [7], 

Sodium dodecyl sulphate [8] have been used to control corrosion of carbon steel. Inhibitors for carbon steel in 

near neutral, aqueous solutions are soluble chromates, dichromates, nitrates, borates, benzoates and salts of 

carboxylic acids. Hence sea water is chosen as the medium for the present study. Several studies have been 

published on the use of natural products as corrosion inhibitors. The VUE used in the present study has been 

found to be effective in corrosion inhibition of mild steel immersed in sea water. The weight loss study reveals 

that the formulation consisting of 4 ml of VUE and 10 ppm of Zn
2+

 has 96 % inhibition efficiency in controlling 

corrosion of mild steel in an aqueous solution containing sea water. The UV-Visible spectrum reveals that a 

protective film is formed on the metal surface. The FTIR spectrum also reveals the formation of a protective 

film which consists of Fe
2+

- VUE complex. 
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6.1 A study on DNA binding behaviour of a few Schiff base transition metal complexes bearing 
triazole moiety 
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Effective Schiff bases comprising of triazole moiety were designed and synthesized. A series of Cu(II), 
Co(II), Ni(II) and Zn(II) complexes have been prepared. All the synthesized compounds were characterized by 

various physico-chemical techniques namely, elemental analysis, IR, UV-Vis, 
1
H NMR, 

13
C NMR and magnetic 

susceptibility. The 
1
H and 

13
C NMR spectral data confirmed the complex formation. The molar conductance 

data revealed that all the complexes are non-electrolytic in nature. Likewise the synthesized complexes were 

found to espouse octahedral geometry as shown by the spectral and analytical data. The in vitro binding 

propensity of the Cu(II), Co(II), Ni(II) and Zn(II) complexes with CT-DNA were explored by  UV-Vis, Cyclic 

voltammetry and viscosity measurements. The compounds are subjected to these techniques to reveal the mode 

of binding of the compounds with CT-DNA.  

Generally, there are three types of binding modes viz., covalent, non-covalent and electrostatic binding, 

out of which non-covalent binding mode is prevalent and much favoured.  Further, the non-covalent binding 

mode is branched into intercalation and groove binding, which is distinguished by the area of the binding of the 

complexes into DNA structure. The intrusion of the metal complex between the bases of the DNA leads to 
intercalation whereas the inclusion of metal complex along the groove gives rise to groove binding. The 

electronic absorption spectroscopy determines the mode of binding and viscosity measurement confirms it by 

the change in the concentration of DNA after the addition of complex. The variation in the cyclic voltammetric 

parameters also confirms the intercalation through positive shift of the electrochemical potential. All these 

investigations when explored in detail on our synthesized Schiff base Cu(II), Co(II), Ni(II) and Zn(II) metal 

complexes containing 3-amino 1,2,4 triazole strongly evidence intercalation (figure.1) as the binding mode. 

Thus the preliminary investigations suggest that the complexes possess greater binding efficacy and may be 

deemed as efficient metallointercalators than the synthesized ligand.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Intercalative binding mode of the synthesized Schiff base metal(II) complex  

6.2 Cu(II) Schiff base Metal Complex immobilized on MCM-41 Material as Catalyst for 
Ullmann-type coupling reactions 
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Introduction 
 Metal complexes with the Schiff bases have been extensively studied because of their attractive chemical 

and physical properties and due their wide range of scientific applications. Schiff base complexes play a central 

role in various homogeneous catalytic reactions and the activity of these complexes varies with the type of 

ligands, co-ordination sites and metal ions. In order to increase the catalytic activity of the Schiff base metal 

complexes now a day, the anchoring of metal Schiff base complex on mesoporous silica materials has been 
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developed. Ordered mesoporous silicas are considered as excellent catalyst supports, due to their high surface 

area, large pore volumes and well ordered arrangement of pores. MCM-41 (pore size 2-3 nm) and SBA-15 (pore 

size 9 nm) are examples of two well-studied types of mesoporous materials with regards to their use in catalysis. 

Copper is reported to be active under both homogeneous as well as heterogeneous conditions. Based on the 

above facts copper Schiff base MCM-41 mesoporous complexes was synthesized, characterization and used as a 

catalyst for the oxidation of aldehyde. 
Results and Discussion 
 The IR FTIR spectrum of the Cu-Schiff base MCM-41 complex indicates the co-ordination of the 

ligand with the metal ions through the azomethine nitrogen, phenolic oxygen and chlorine atoms. The FTIR 

spectra also shows that the hydrogen of the (–OH) may involve in the intramolecular hydrogen bonding between 

the hydroxyl group oxygen and the nitrogen atom. 

The PXRD pattern of the Cu-Schiff base MCM-41 confirmed the mesoporous materials with hexagonal 

pore arrangement. 

The SEM images of Cu-Schiff base MCM-41 complex shows no significant change in the micro 

structure after the immobilization process had taken place. EDX spectra of the complex show the presence of 

essential constituents like Cu, Cl along with Si and O, indicates the co-ordination of the compound with the 

metal ions. 

The thermal stability of the catalyst was investigated by thermogravimetric analysis (TGA). The TGA 
of Cu-Schiff base MCM-41 complex shows that the weight loss occurs when the immobilized complex starts to 

decompose. 

 The synthesized Cu-Schiff base MCM-41 catalyst has been successfully applied as a catalyst for 

Ullmann-type coupling reaction of the aryl halides with aryl halides, phenols, amines and N-heterocyclic 

amines. 

 For the coupling reactions the amount of the catalyst, base and the reaction time were set constant. But 

the reaction was carried out in two different solvents like DMSO and toluene. No product was obtained in the 

absence of the catalyst. The results revealed that good yield of the product was obtained when the reaction was 

carried out with DMSO as a solvent. Under this condition the yield of the product was good (85-90 %) and is 

comparable with the already reported catalytic systems. In the coupling reactions of aryl chlorides with 

phenols, amines and N-heterocyclic amines, notably low yields of the products were obtained due to the high 
energy of C-Cl bonds. 

6.3 Metal- based biologically active compounds: synthesis, spectral, and  biological evaluation 
of some schiff base metal complexes derived from 2,6-diamino pyridine and cuminaldehyde 
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Abstract :  
A novel Schiff base metal(II) complexes, ML2 [M =Cu and Ni ], of  (N2E,N6E)-N2,N6-bis(4-

isopropylbenzylidene)pyridine-2,6-diamine ligand (HL) containing a  hexadendate N6-donor system have been 

successfully synthesized and characterized on the basis of physicochemical techniques. The elemental analysis, 

molar conductance and spectral studies suggest that metal complexes were electrolytic behaviour(1:1) and 

octahedral geometry.  Schiff base ligand and the metal complexs were tested against Gram positive and negative 
bacterias.  

Keywords: Synthesis, Characterization, Schiff base Metal complexes, Antibacterial activity 

Introduction: 
The most spectacular advances in medicinal chemistry have been made when heterocyclic compounds played an 

important role in regulating biological activities. Heterocyclic moieties 

can be found in a large number of compounds which display biological activity [1]. In this paper we wish to 

report  Synthesis, spectral characterisation and antibacterial studies of metal complexes(Cu(II)and Ni(II))  with  

2,6-diamino pyridine and cuminaldehyde. 

Results and Discussion: 
The analytical  and molar conductance data  agrees very well with the proposed mononuclear formula and 

electrolytic nature. Pure ligand showed three intensive bands at 248 nm, 327 nm   suggesting the presence of π–
π* and n–π* transitions. The π–π* transition in the complexes (267–276nm) is shifted to a longer wavelength as 

a consequence of coordination to the metal, confirming the formation of Schiff base metal complexes[2]. 
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Conclusion : 
The analytical, molar conductance, vibrational, and electronic spectral study suggested the structures of 

octahedral arrangement. From the  powder XRD datas(Fig 1),  we concluded that the Cu complex were nano 

crystalline structure and the Ni complexe were amorphous nature. The biological activity results solely depend 

upon the coordination sphere of the central metal ion and the role of the ligand is vital in facilitating the 

transportation to the target sight.    
 

 

 

 

                        

 

 

 

 

 

 

Fig 1 : Powder X-ray diffractogram for Cu and Ni complexes 
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6.4 One-pot synthesis, characterization; HSA and CT DNA binding, In Vitro cytotoxicity, and 
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One-pot reaction of [Re(CO)5Br] with 2,2’-bipyridine (1a), 4,4’-dimethyl-2,2’-bipyridine (1b) 4,4’-di-tert-butyl-
2,2’-bipyridine (1c), 4,4’-dinonyl-2,2’-bipyridine (1d) and  

4-Undecylpyridine in dry tetrahydrofurane produced complexes [Re(CO)3 

(α-diimine){py-(CH2)10CH3}]
+ 

(1a-1d), which were isolated and characterized by ESI-MS and 
1
H-NMR, IR , 

UV−vis, and emission spectral techniques. The complexes have been evaluated for their binding affinity with 

Calf Thymus DNA (CT DNA). The hydrophobic interaction of these complexes with CT DNA is evident from 

absorption and fluorescence titration experiments. The binding interaction between the complexes 1a-1d and 

Human serum albumin (HSA) was studied by absorption, fluorescence and synchronous spectra at room 

temperature. From the results, it is inferred that complexes 1c and 1d had a better binding ability with 

tryptophan residues of HSA. The in vitro cytotoxicity of metal complexes (1a-1d) has been evaluated by 

colorimetric assay (MTT assay). Furthermore, the cellular uptake of complex 1d has also been studied by laser-

scanning confocal microscopy. 
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6.5 Influence of solvent in synthesis of copper(II) biimidazole complex on geometry and 
Hirshfeld surfaces 
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Three copper(II) biimidazole complexes [Cu(H2biim)2](ClO4)](ClO4) (1), [Cu(H2biim)2](ClO4)2] (2) and 

[Cu(H2biim)2](ClO4)](ClO4) (3) have been synthesized and crystallized using ethanol, acetonitrile and N,N-

dimethylformamide (DMF), respectively as solvents. As shown in figure 1, the complex 1 has a five 

coordinated distorted square pyramid geometry which crystallize in triclinic P1 space group. The complex 2 

has six coordinated octahedral geometry which crystallize in triclinic triclinic P1 space group. The complex 3 

has six coordinated octahedral geometry with DMF solvent present in the crystal lattice and crystallize in 

monoclinic P21/n space group.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Crystal structures of ligand biimidazole, and copper(II) complexes 1, 2 & 3 

The main approach was through Hirshfeld surfaces [1], which serves as a powerful tool for elucidating 

molecular crystal structures, gaining additional insight into polymorphs comparison and identifying common 

features and trends in specific classes of compounds [2]. Hence we compared the molecular Hirshfeld surface 

and fingerprint plot analysis of biimidazole in copper(II) complexes 1–3, with the individual biimidazole, for the 

purpose of investigating the influence of metals in different environment on the intermolecular interaction 

around biimidazole. The studies revealed that the solvent molecules for the synthesis of complexes influence 

the geometry of the complexes and the Hirshfeld surface analysis revealed that the closest contacts of these 

three complexes were dominated by O–H, H–H, N–H, C–H, π–π (C–C) interactions, and the complexation with 

copper atom leads to the increase of C–H….π interactions while the decrease of H–H and N–H interactions. 
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6.6 Synthesis, spectral studies and reactivity of Cu(II), Ni(II), Co(II), Zn(II), Cd(II), VO(IV), 
mixed ligand complexes with 4-oxo-4H-1-benzopyran-3-carboxaldehyde and acetylacetone 
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Abstract 

Mixed ligand metal (II) complexes of the type [ML{XC(COCH3)2}(H2O)n] M= Cu
II
, Ni

II
, Zn

II
, Co

II
, 

VO
IV

, Cd
II
, L=4-oxo-4H-1-benzopyran-3-carboxaldehyde; X=H, Br n=0,1,2 have been prepared and 

characterized by IR, 
1
H NMR, metal estimation, molar conductance, electronic, and mass spectral studies. The 

conductance data indicates the non-electrolytic nature of the complexes. The halogenations of the parent 

complexes with N-Bromosuccinimide caused substitution at the γ-position in the acetyl acetone ring. The UV, 

IR and NMRspectral studies of complexes are consistent with γ-substitution. The redox behaviour of Cu(II) and 

VO(IV) complexes was studied by cyclic voltametry. The EPR spectrum of Cu(II) complex was recorded at 

LNT and its salient feature were reported. The in-vitro antimicrobial activity against the bacteria such as 

Pesudomonas, Staph Aureus, and fungi Candida Albican were studied and compared with that of free ligand by 

well diffusion technique. The substituted complex shows higher activity than the other compounds. On the basis 

of above spectral studies it was found Cu(II) complex is square planar, the VO(IV), Zn (II) complexes are 

square pyramidal while the other complexes (Ni(II), Co(II))are octahedral  in geometry.
 

 

O

O O

M
OO

H2OH2O

H  
Fig: Metal complexes derived from Formylchromone and Acetylacetone  (M=   o,Ni,Cu,Zn,Cd,VO) 
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6.7 Studies onCu(II),Co(II),Zn(II)complexes of novel Schiff base derived from 2,4-diamino-6-
phenyl-1,3,5-triazine and (E)-3-(4-methoxyphenyl)-1-(thiophen-2-yl)prop-2-en-1-one 
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Abstract 
A Novel Schiff baseN,N’-bis(3-(4-methoxyphenyl)-1-(thiophen-2-yl)allylidene)-6-phenyl-1,3,5-

triazine-2,4-diamine(BTATA, Fig-1) is synthesized by the condensation reaction of 2,4-diamino-6-phenyl-1,3,5-

triazinewith the chalcone (E)-3-(4-methoxyphenyl)-1-(thiophen-2-yl)prop-2-en-1-one. Metal complexes of the 

Schiff base ligand with molecular formula ML.Cl2{where M= Cu(II),Co(II),Zn(II)} have been synthesized by 

treating the ligand with metal(II) chlorides. The ligand and the metal(II) complexes were characterized by 1H-

NMR, 
13

C-NMR, metal estimation, UV-Visible, IR, EI-Mass and EPR spectral studies. The electrolytic behavior 

of the complexes isidentified from the molar conductancemeasurements.On comparing IR spectra of the ligand 

with their metal complexes, stretching band at 1589 cm
-1

corresponding to ν(C=N) group is found to be shifted 
by 20-10 cm

-1
in complexes, indicating the co-ordination of C=N nitrogen.A red shift is observed in 
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complexesfor C-S-C stretching vibration around 823-810 cm
-1

in thiophene ringsuggestedthe participation of 

thiophene ν(C-S-C) sulphur in coordination[1]. The appearance of non- ligand band in the far IR regionat 450-

550cm
-1

can be assigned to ν(M-N)[2] vibration and confirm the interaction between metal and the ligand. 

The electronic spectrum of the copper(II) complex exhibits a band at 22935 cm
–1

 which can be 

assigned to 
2
B1g→ 2

A1gsuggests a square-planar stereochemistry of the compound[3].The visible electronic 

absorption spectrum of the cobalt(II) complex shows absorption bands at 16420 and 14792cm
–1

which is a 
typical one for tetrahedral Co(II) complexes. The blue color of the cobalt(II) complex, also suggest tetrahedral 

stereochemistry. The extended conjugation, the ligand and the complexes are fluorescence in nature. 

The electrochemical properties of the metal complexes, particularly with sulphur donor atoms have 

been studied in order to consider spectral and structural changes accompanying electron transfer. The 

electrochemical properties of the Cu(II) complex were carried out in the range from +1.5 to −1.5 V. The cyclic 
voltammogram is obtained using a glassy carbon electrode as working electrode and a platinum wire as counter 

electrode and saturated calomel electrode as reference electrode and tetrabutylammonium perchlorate as 

supporting electrolyte in DMSO solvent.  

 

 

 

 

 

 

 

 

 

 Fig – 1 Structure of  the ligand BTATA 

The in-vitroantimicrobial activity of the synthesized compounds were evaluated against the bacteria 

such as KlebsiellaPneumonia, Staphylococcus aureus, E-coliand thefungisuch as Candida 
AlbicansandAspergilusNigerusing well diffusion method. The antimicrobial studies reveal that the complexes 

have more potent activity than the ligand. 
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Abstract 
The ligand 2-(4,5-diphenyl-1H-imidazol-2yl)-phenol abbreviated as DIP were synthesised by the 

condensation reaction of salicylaldehyde, Benzyl and Ammonium acetate. The complex Ni-DIP were prepared 

via reaction of NiCl2.6H2O with DIP. The synthesised ligand (DIP) and complex (Ni-DIP) have been 

characterised by various analytical (Cyclic Voltammetry) and spectroscopic (IR, UV-Vis, Mass, 
13

C & 
1
H 

NMR) studies. The synthesized ligand and its Ni
2+

 complex have been screened for their antibacterial activities 

against two species of bacteria (Pseudomonas aeruginosa and Streptococcus pneumonia) by well diffusion 

method. The result showed that the ligand (DIP) is excellent activity than the complex (Ni-DIP). 

Key Words: 2-(4, 5-diphenyl-1H-imidazol-2yl)-phenol, Ni2+complex, Antibacterial activity 

 
Fig.1. Scheme for the Synthesis of DIP and Ni-DIP. 
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6.9 Synthesis, DNA interactions and antimicrobial screening of few novel metal(II) complexes 
with a Schiff base derived from imidazole  
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In the present study, a few imidazole based Schiff base Cu(II), Co(II), Ni(II) and Zn(II) complexes 

have been synthesized and characterized by elemental analysis, magnetic susceptibility, UV-vis., IR, NMR, EPR 

and Mass spectral techniques. The molar conductivities of the metal complexes dissolved in DMF (10-3 M) at 

room temperature revealed that all the complexes are electrolytic in nature. The synthesized complexes were 

found to adopt square-planar geometry as per the spectral and analytical data obtained from UV-Vis data. The 
EPR spectral data indicate that the exchange interaction is negligible as the observed G value of the Cu(II) 

complex was greater than 4.  The in vitro DNA binding studies of all the complexes with CT DNA was carried 

out by various techniques such as electronic absorption, electrochemical and hydrodynamic measurements 

which displayed that all the complexes bind to DNA via intercalation. Furthermore, the microbial property of 

the complexes has been verified using disc diffusion method against the Gram-positive bacterial species namely 

Staphylococcus aureus and Staphylococcus epidermidis; Gram-negative bacterial species viz., Pseudomonas 
aeruginosa, Escherichia coli and Klebsiella pneumoniae and the fungal species Aspergillus niger, Aspergillus 
flavus, Culvularia lunata, Rhizoctonia bataticola and Candida albicans.  

The imidazole based Schiff base was chosen for the investigations owing to its presence in many 

natural enzymes and proteins, whereas its metal complexes have drawn special attention in the past few decades. 

They are known to possess powerful antimicrobial activities which were confirmed by the present investigation. 

The outcome of the in vitro antimicrobial screening demonstrated that the complexes possess good biological 
activity against different microorganisms. The results therefore suggest that all the complexes are better 

antimicrobial agents than the free ligand.   

6.10 Comparative Analysis of Sequences and Predicted Structures of Proteases Produced by 
Bacillus pumilus through in silico Approach 
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Extensive sequences of amino acids are cut by proteases into fragments thus regulating many 

physiological processes. Different proteases have different mode of action, biological processes and 

consequently also differ in their structures. A total of eight protease sequences from Bacillus pumilis was 

downloaded from NCBI with accession numbers AB211527.1, FJ584420.1, AM748727.1, JXCN01000053.1, 
JXCO0100017.1, JXCL01000025.1, JXCK01000029.1 and JXCM01000022.1. Physicochemical parameters 

were computed using Protparam tool of Expasy (http://expasy.org/) server to detect the number of amino acids, 

molecular weight (MW), isoelectric point (pI), the total number of negatively & positively charged amino acids, 

instability & aliphatic index &finally,the grand average of hydropathicity.Amino acid number of these proteins 

ranged from 356-383 with various molecular weight.The range of theoretical pI was identified as 6.71 to 

8.75.Variable results were also observed for a number of negatively and positively charged amino acids 

residues. All the protein sequences showed instability index value of less than 31 stable or unstable and aliphatic 

index range of 80.08 to 82.32.Wide range of variability was also observed for grand average of hydropathicity 

(GRAVY) of these proteins. 

 Superfamily tool on superfamily 1.75 HMM library and genome assessment server were used to find 

out the family and superfamily of alkaline serine protease protein .The superfamily/family classifications were 

identified and the physicochemical features were compared through Protparam.Different superfamilies of 
protein were found among Bacillus pumilus.The alkaline serine proteases were found to contain two domains. 

The large part of those sequences were related to subilistin-like superfamily-subtiliases family and the smaller 

domain was protease pro-peptide/inhibitors superfamily-protease pro-peptide inhibitors family. The secondary 

structure prediction revealed that the protein consists of 11 α helices and several β sheets. Their topology 
diagram was generated and depicted in Figure 1.  
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Figure 1: Topology diagram of the Bacillus pumilis proteases. 

Homology modeling was performed through Protein Model Portal and the quality assessment of these 

structures was carried out through Ramachandran Plot analysis, Harmony and Prove. The predicted structures 

were found to be good in quality and no gross or local errors were detected. The structural analysis of all the 

eight predicted protein structures was carried out using Chimera. The structures of the proteins were overlapped 

to identify the distribution of active sites. These results will pave way to learn the mechanism of protease action 

in Bacillus pumilis. Further, the proteases will be compared with other classes of bacterial proteases and the 

uniqueness of the selected group of proteases will be proposed. 

6.11 Synthesis of a new series of Cu(II)-Cu(II) homobinuclear and Cu(II)-Zn(II) 
heterobinuclear side-off complexes: spectral analysis and antimicrobial activity 
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E-mail ID: *nksbharathi@periyaruniversity.ac.in,  starry.indu@gmail.com. 

Abstract 
A new class of unsymmetrical compartmental dinucleating ligand was synthesized through the way of 

Mannich base reactions between the p-tertiarybutylphenol, piperazine and formaldehyde followed by N-

methylaniline. Homobinuclear Cu(II) and heterobinuclear Cu(II)-Zn(II) complexes have been synthesized and 

characterized by elemental and spectral analysis. In the electronic spectra of the homobinuclear complexes a 

band around 600 nm is due to the d-d transition which is characteristic of square planar geometry. The 
homobinuclear complexes illustrate an antiferromagnetic interaction (µeff: about 1.60 BM) at 298K with a broad 

EPR signal. Variable temperature magnetic moment study of the homobinuclear complexes show -2J value 

around 190 cm
-1

. The Cu(II)-Zn(II) complexes have a magnetic moment value close to the spin only value with 

four hyperfine EPR signals. Electrochemical studies of the complexes reveal that all the binuclear complexes 

show two irreversible one-electron transfer reduction waves in the cathodic region. Antimicrobial activities were 

also carried out for the ligands and the complexes. 

Keywords: unsymmetrical binuclear complex, side-off, antimicrobial activity. 

Introduction: 
Involvement of one or more metal ions in various complex biological processes is well established [1]. 

As an attempt toward this goal, several researchers have synthesized wide varieties of small binuclear copper 

complexes as models for these metalloproteins and studied their properties on the basis of the spectral, 

electrochemical and magnetic behaviors of these model complexes [2]. 

Results and discussion: 
In IR spectrum, the absence of a peak around 3395 cm

-1
 in all the complexes indicates the absence of 

phenolic ν(OH) due to deprotonation followed by complexation. The electronic spectra of the ligand were 
recorded in methanol and it shows an intraligand charge transfer transition at 286 nm Phenolate to metal charge 

transfer transitions is observed in the range 350-375 nm. The d-d transition for binuclear Cu(II) complexes 

around λmax at 600 nm is characteristic of square planar geometry. The mass spectrum of the homobinuclear 
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complex [Cu2L](Cl2).H2O show the molecular ion peak (M
2+

) at m/z = 865. Conductivity values of the binuclear 

complexes are in the range 150-170 (Λm/S cm
2
 mol

-1
) indicating that they are of 1:2 electrolyte types. The cyclic 

voltammograms for the side-off homo binuclear copper(II) complexes show two step irreversible one electron 

transfer reductions. 
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Abstract 
Azo compounds are versatile molecules and have received much attention in research in the view of 

both fundamental and applications. Schiff base ligands are capable of forming stable complexes with metal ions 

and shows excellent catalytic activity. Atomic emission or mass spectroscopy (ICP-AES, ICP-MS) have been 

widely used for the detection of heavy metals even at very low concentrations. But these methods are relatively 

expensive, therefore a series of fluorescence sensors have been developed and development of new fluorescent 

agents containing chelating groups can help to detect heavy metals more efficiently.   

Copper exists in human body, plants and animals in trace amounts; however, high amount can cause serious 
health problems such as nausea, vomiting and diarrhea as well as damage to liver and kidneys .Therefore, in the 

view of the biological and environmental importance, considerable attention has been focused on detection of 

Cu(II) ion  by quenching of fluorescence intensity of the employed sensing material. 

Metal chelates play an essential role in living organisms and a large number of metal proteins and other metal 

complexes of biological importance have been studied. Because of the importance of azo-containing Schiff base 

compounds and in continuance of our previous studies, herein we report a series of azo-linked Schiff bases, their 

structures were confirmed by elemental, mass, IR and NMR analysis. Photophysical studies of Schiff bases were 

discussed in detail and the hydroxy Schiff base was developed as a Cu
+2 

selective fluorescence sensor.  DFT 

calculations were carried out by using Gaussian-03 program to supplement the experimental results. An excited 

state intramolecular proton transfer (ESIPT) in hydroxy Schiff base have been analyzed, found that two distinct 

ground state isomers of I and II are responsible for the observed dual emission. DFT calculation on energy, 
dipole moment, charge distribution of the rotamers in the ground and excited states support the ESIPT process 

Keywords: NMR, X-ray, ESIPT. 
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Abstract  
A series of five new transition metal complexes of the type,[M(IAH)2(H2O)(NO3)] (NO3), where M = 

Mn(II), Co(II), Ni(II), Cu(II), Zn(II) and IAH =isoniazid, have been synthesized with the drug isoniazid (IAH), 

Nitrate ion and water as ligands. Structural features were obtained from their elemental analyses, molar 
conductance, IR and UV-Vis spectral, NMR, ESR and Thermal studies. All complexes adopt octahedral 

geometry around the metal ion. In all complexes, isoniazid was coordinated to the metal via N and O atoms. 

They all show low conductance value indicates non electrolytic nature complexes. The redox properties of the 

complexes were investigated by cyclic voltammetry. All metal complexes exhibited quasi-reversible single/two 

electron transfer behavior. The ligand and its metal complexes have been screened for in-vitro antibacterial and 

antifungal properties. The results revealed that all complexes showed significant activity than the parent drug. 

Keywords: Isoniazid complexes, Redox behavior, Thermal analysis, Antimicrobial activity. 
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Recent development in textile technologies such as weaving and knitting has resulted in the 

development of fibre composites with superior handle and mechanical properties. The properties of a composite 

fibre in addition to their composition can be modified by various physical means. Apart from thermal methods 

chemical methods also play a key role in making changes in the fibre matrix[1-3]. The present study focuses its 
attention in terms of treating a hybrid fibre composite i.e. 80:20 Polyester : Cotton  blended fabricwith Water 

:Carbon tetrachloride: Sec-Butyl alcohol (W:CTC:sBA = 4.05:91.00:4.95) azeotropic solvent mixture of 

solvents to improve its physico chemical behaviour.  The treated samples were subjected to tearing strength 

testing, Scanning electron microscopy (SEM), Differential scanning calorimetry (DSC) and X-ray diffraction 

(XRD) analysis to investigate their mechanical, physical and crystalline properties. The treated and untreated 

samples were subjected to FTIR studies to study any chemical modification if any was made due to 

pretreatment. The treated and untreated samples were studied for their dyeing behaviour using disperse and 

reactive dyes. 

   
SEM photographs of untreated 80:20PCF W-CTC-sBA – 2 mins pretreated 30 mins pretreated 

Conclusion 
Tearing strength and weight loss measurements of treated and untreated fibre showed that the solvent 

treatments have not affected the strength. SEM studies showed that the untreated samples exhibit smooth 

surface texture. In the treated samples, it appears that as the duration of pretreatment increases, there is progress 

in attack and erosion propagate inside the fiber resulting in the formation of elongated pits or cavities. This is 

also supported by the fact that the dye uptake of solvent pretreatedcomposite materials has improved because of 

development of voids [2,4].The results from XRD reveals that the solvent treatment disturbs the crystalline 

distribution, probably creates more cavity and pores resulting in the opening up of the structured assembly[5]. 
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DSC studies shows that the solvent enters into the polymer structure, weakens polymer – polymer interaction, 

replaces it with polymer – solvent interaction, induces extensive segmental motion and lowers the effective 

glass transition temperature of material.Results of FTIR studies showed that there is no chemical modification in 

the polymer.The dyeing method has been found to be time saving with better overall dyeing qualities and cost 

effective in comparison to conventional methods. 
References: 
[1] H. D. Weigmann, M.G.Scott, A.S. Ribnick and R.D. Matkowsky, Textile Research Journal, 47(11) (1977)745. 
[2] B. Muralidharan, T. Mathanmohan and J. Ethiraj, Journal of Applied Polymer Science,91(2004)3871. 

[3] Kim Tae-Kyung, Son Young-A, Dyes and Pigments, 66 (1) (2005)19. 
[4]B.Muralidharan, S.Vigeswari and S.Laya, Asian Journal of Textile,1(3)(2011) 114. 
[5]H. D. Weigmann and A. S. Ribnick, Textile Research Journal, 44(3)(1974)165. 

6.15 Synthesis and catalytic activity of novel Cu(II) Schiff base complex immobilized silica 

G. Anbarasu, R. Rajavel*
 

Department of Chemistry, Periyar University, Periyar Palkalai Nagar, Salem-636011, Tamil Nadu, India. 
E-mail: drrajavelpu@gmail.com & chemanbarasu@gmail.com  

Abstract 
Cu(II) Schiff base complex immobilized silica was prepared via the one pot reaction of thiophene-2-

carbaldehyde with silica functionalized 3-aminopropyltriethoxysilane (APTES) and copper acetate in refluxing 

ethanol. The formation of this complex was confirmed by FT-IR, XRD, SEM, EDX and ESR analytical 

techniques. In addition, the catalytic activity of as synthesized Cu(II) Schiff base complex immobilized silica 

was evaluated through the oxidation of substituted benzylamines to the corresponding imines. The catalyst was 

easily recovered and reused for next run without any significant loss of its catalytic activity. 

Introduction 
In the recent years, transformation of homogenous catalytic process into heterogeneous process 

involves the anchoring of catalytic active sites on the high surface area of solid support. For this purpose, the 

immobilization of transition metal complexes on the inorganic and organic supports are one of the better 

alternatives in the last several decades.
1
 Based on this, herein we have synthesized the Cu(II) Schiff base 

complex immobilized silica and the catalytic efficiency of this catalyst was tested by the oxidation reaction of 

benzylamines to the imines. Because, imines are important starting material for the synthesis of biologically 

active compounds such as amides, chiral amines, oxazolidines, hydroxyamines and nitrones.2  

Results and discussion 
Characterization of catalyst 

The synthesized Cu(II) Schiff base complex immobilized silica was confirmed by IR, XRD, SEM, 

EDX and EPR analytical techniques. 

  

IR study XRD analysis EPR study 

 

EPR spectra also proved the presence of Cu(II) ion in the silica functionalized Cu(II) Schiff base 

complex. The calculated g|| & g⊥ values for the complex were found to be 2.27 and 2.05 indicating the 

formation of Cu(II) complex. 
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SEM-EDX analysis 
By comparing the SEM images of pure silica with Cu(II) Schiff base complex immobilized silica, because of the 

immobilization of Cu(II) Schiff base complex on pure silica huge surface area was produced and the particle 

size was also increased. EDX spectrum Cu(II) Schiff base complex immobilized silica also confirmed the 

presence of copper in the synthesized material. 

Catalytic activity 
The catalytic activity of the Cu(II) Schiff base complex immobilized silica was evaluated by the 

oxidation of benzylamines to imines.  

 
In order to optimize the suitable reaction condition for this reaction, initially we have carried out a 

model reaction of benzylamine in different solvents like ethanol, acetonitrile, toluene, water and benzene under 

refluxing conditions using 50 mg of Cu(II) Schiff base complex immobilized silica as a catalyst and ethanol was 

found to be most preferred solvent for this reaction. We have studied the optimum amount of catalyst for this 
reaction and the product yield was increased with the increasing of catalyst amount up to 50 mg after that 

remained constant. Under this optimized conditions, we have synthesized a wide variety of imine derivatives in 

good yields. 

Conclusion 

In conclusion, we have developed a simple protocol for the synthesis of imine using Cu(II) Schiff base 

complex immobilized Silica under mild conditions. This material was characterized by FT-IR, XRD, SEM, 

EDX and ESR analysis. This protocol provides excellent yields in shorter reaction times, mild conditions, easy 

availability of catalyst and simple work-up procedure are notable advantages of this method. We have also 

checked the reusability of the synthesized material in this reaction and the catalyst was effectively reused for 

four times without any change in its catalytic activity. 
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Abstract 
 Transition metal complex of Cu(II) synthesized from 1-phenyl-2,3-dimethyl-4-aminopyrazole-5-one 

(4-AAP)  and benzoate ion (Benz). Synthesized complex was characterized from their elemental analysis, metal 

estimation, magnetic moment, molar conductance, IR, UV-Visible and EPR spectral studies. The analytical and 

spectral data confirmed by the composition of complex. The magnetic moment, UV-Visible, EPR spectral data 

of the complex suggest a tetragonally distorted octahedral geometry around Cu(II) ion.  The non-electrolytic 

nature (1:0 type) and entry of the ligands into the coordination sphere, functional groups present in the complex 

were confirmed by the molar conductance and IR spectra. The DNA binding nature of Cu(II) complex with calf 

thymus DNA(CT-DNA method) was studied by UV-Visible absorption spectral method at 10 different 

concentrations. 

Key Words: 4-AAP, Benzoate ion, Cu(II) complex, EPR, DNA-Binding 

 
DNA-binding absorption spectrum 
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6.17 Comparative study of biological activity of alanine and valine incorporated schiff-base 
transition metal complexes 
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Abstract 
Novel 4-aminoantipyrine incorporating amino acid mixed ligand complexes act as efficient DNA 

binding and DNA cleaving agents due to the size of the alkyl group present in the amino acid. They are good 

antimicrobial and oxidative activators. In the present study mixed ligand transition metal complexes of the 

stoichiometry [ML(A)2], where M = Co(II), Ni(II),Cu(II) and Zn(II), L = FFAP (furfurylidene-4-

aminoantipyrine) and A = amino acid (alanine/valine), have been designed, synthesized.  

The synthesized Schiff-base ligand and its complexes of Co(II), Ni(II), Cu(II) and Zn(II) ions were 

characterized by elemental analysis, molar conductance, 
1
H- NMR, infrared, electronic spectra and EPR studies. 

The low molar conductance values of the complexes support the non-electrolytic in nature. In IR spectra, the 

comparison of shift in frequency of the complexes with the ligand reveals the coordination of donor atom to the 

metal atom. The mononuclear nature of the complexes is assessed from their magnetic susceptibility values. The 
electronic and EPR spectra of the metal complexes provide information about the geometry of the complexes 

and are in good agreement with the proposed Octahedral geometry for complexes.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 Cyclic voltammogram of [Ni(L)(Gly)2] in the absence and in the presence of DNA 

The DNA cleavage ability of the complexes was monitored by gel electrophoresis using supercoiled 

pUC19 DNA. The binding behaviors of the complexes DNA were investigated by absorption spectra, viscosity 

measurements and cyclic voltammetry.   

The interaction of these complexes with CT-DNA indicates that the valine mixed ligand complexes are 

having higher binding constant than alanine mixed ligand complexes. This analysis reveals that binding constant 

depends on the size of the alkyl group present in the amino acid. The binding constants of valine mixed ligand 

complexes are in the order of 10
4
 to 10

5
 M

-1
 revealing that the complexes interact with DNA through moderate 

intercalation mode. The metal complexes exhibit effective cleavage of pUC19 DNA but it is not preceded via 

radical cleavage and superoxide anion radical. They are good antimicrobial agents than the free ligand. On 

comparing the IC50 values, [Ni(L)(Gly)2] is considered as a potential drug to eliminate the hydroxyl radical. The 

binding constant values (Kb) clearly indicate that valine Schiff-base complexes have very attractive intercalating 
ability. The results indicate that the complexes bind to DNA through intercalation and act as efficient cleaving 

agents. 
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Fig. 2 Electronic spectra of [Ni(L)(Gly)2] in the absence and increasing amounts of of DNA 

The metal complexes were also screened for their antibacterial activities against some pathogenic and 

non-pathogenic bacterial and fungal strains. The antibacterial and antifungal tests have been carried out using 

the disc diffusion method. The organisms used in present investigation include the bacteria Staphylococcus 
aureus, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus epidermidis, Klebsiella pneumoniae and the 

fungal species Aspergillus niger, Aspergillus flavus, Culvularia lunata, Rhizoctonia bataicola and Candida 
albicans. The effectiveness of the investigated ligand and its metal complexes as good antimicrobialagents has 

been screened in addition to evaluation of few known antibiotics using streptomycin as standard antibacterial 

agent and nystatin as antifungal agent. All the complexes are more potent than the ligand towards the specified 

bacterial and fungal species. Moreover, all thecomplexes are having antimicrobial activities that are very close 

to the standard streptomycin and nystatin. Most of the complexes are having better activities towards P. 
aeruginosa, E. coli, S. epidermidis and fungal species. 
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6.18 Synthesis and spectral characterization of  Schiff base complexes of  Cu(II), Co(II), Zn(II) 
and VO(IV) containing 4-(4-aminophenyl)morpholine derivatives: Antimicrobial 
evaluation and Anticancer studies 
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Abstract: Metal(II) chelates of Schiff bases derived from the condensation of 4-morpholinoaniline  with 

substituted salicylaldehyde have been prepared and characterized by 
1
H NMR, IR, electronic, EPR, and 

magnetic measurements. The complexes are  of the type M(X-MPMP)2 [ Where M = Cu(II), Co(II)), Zn(II), or 

VO(IV); MPMP= 2-[(4 morpholinophenylimino) methyl] 4- X-phenol, X= Cl, (L1H),  X = Br (L2H)].   The 

Schiff bases acts as bidentate monobasic ligands, coordinating through deprotonated phenolic oxygen and 

azomethine nitrogen atoms. The free ligands and metal complexes were screened for their biopotency. Metal 

complexes exhibit better activity than ligands. Anticancer activity of  ligands  and their metal complexes were 

evaluated in human heptocarcinoma(HepG2) cells.   The preliminary bioassay indicates that the Schiff base and 

its zinc complex exhibits inhibitory activity against the human gastric cancer cell lines. 
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UnTreated cell       Treated cell 

Key words: Schiff base, Crystal structure, Cytotoxcity Property. 
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6.19 Synthesis, spectral characterization and biological activities of CoII, NiII, CuII Schiff base 
complexes  

K. Mageswari, R. Regina, A. Surya, V. Thamilarasan, N. Sengottuvelan* 
Department of Industrial Chemistry, Alagappa University, Karaikudi-630 003, India, 

Abstract 
Metal(II) complexes (1-6) such as [Co2(L)(prz)2] 1, [Co2(L)(biim)2] 2, [Ni2(L)(prz)2] 3, [Ni2(L)(biim)2] 

4, [Cu2(L)(prz)2] 5 and [Cu2(L)(biim)2] 6 (where, L = N,N`-bis(pyrenyl)-1,4-bis(3-iminopropyl)piperazine] 

ligand, prz = pyrazine-2-carboxylic acid, biim = 2,2`biimidazole) were synthesized and characterized. DNA 

binding properties of the complexes (1-6) with calf thymus DNA (CT-DNA) were investigated by UV-visible, 

fluorescence spectroscopy and computer aided molecular modeling studies. Complexes (1-6) exhibit a good 

binding propensity to bovine serum albumin protein. The ligand and its complexes (1-6) have been screened for 

bacteria such as Gram-positive(G+) (staphylococcus pneumonial, Bacillus subtills) and Gram- negative(G-) 

(Escherichia coil, pseudomonas aeruginosa) and fungi (Aspergillus niger , Candida albicans, Nigrospora 
oryzae, Trichoderma viride). Further, the in vitro cytotoxic studies of complexes (1-6) were tested on human 

cervical cancer cell line (HeLa).  

The intrinsic binding constant Kb of complexes 1 - 6 with CT-DNA obtained from UV-Vis absorption 

spectral studies were range from 2.65 × 10
4 

- 3.38× 10
5 

M
-1

, which revealed that the complexes could interact 
with CT-DNA through groove binding. The resulting relative binding energy of docked metal complexes 1 - 6 

with DNA is found to be –264.52 to –269.30 eV, respectively. The IC50 value of the complexes 1 - 6 is range 

from 1.36 – 24.2 µM. 

Keywords: Metal(II) complexes, Molecular modeling, DNA/Protein interaction, antimicrobial and cytotoxic 

activities 
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7.1 Cellulose aerogel beads: A promising material for future 
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Cellulose is one of the most important polysaccharide, which is available in large quantity in Earth and 

attracts more researchers in the recent past for the development of new and advanced materials.Cellulose is 

obtained from various sources like plants (cotton fiber, wood pulp, etc.), animals and bacteria. The most import 

features and properties of cellulose are high natural abundance, biocompatibility, sustainability, high sorption 

capacity and hydrophilicity. These excellent properties make cellulose for the development of various types of 
materials ranging from beads, paper, aerogels, sponges, films, etc. The materials prepared from cellulose have 

wide applications in various fields like drug delivery, water filtration, biomaterials, separation, etc.  

The important form of cellulose is spherical particles or beads called ‘cellulose beads’.These beads 

having particle with diameters in the range of micro- to millimeter scale. These beadshaped particles exhibit 

several interesting properties like porosity, surface area, density, and fibrous morphology. Microsized beads can 

be formed by dissolving cellulose in a special solvent and dropping them as beads using a fine nozzle dropper 

into an anti-solvent followed by regeneration as beads.  

The main aim of the present work is to prepare open porous micro-sized beads of cellulose using the 

mixtures of 7 wt% NaOH and 12 wt% urea with various concentrations of zinc oxide (ZnO). The role and effect 

of ZnO addition on the properties of cellulose beads were studied using different analytical techniques. It has 

been observed that such cellulose aerogel beads prepared with lower concentrations of ZnO show shrinkage 

while drying whereas beads prepared with higher concentrations of ZnO do not exhibit much shrinkage. The 
dried cellulose aerogel beads were spherical with diameters between 2-2.5 mm.  

The skeletal density of all the dried cellulose beads was measured as 1.5 g/cm
3
. FT-IR spectra reveal 

that the structure of cellulose I transformed to cellulose II during dissolution and regeneration in a coagulation 

medium, which was also confirmed from XRD measurements. The beads prepared with NaOH/urea/ZnO 

aqueous solution exhibit better thermal stability.  

We found that the addition of 0.5 wt% ZnO to NaOH/urea mixture greatly increased the surface area of 

cellulose beads up to 407 m2/g compared to control beads (341 m2/g). Cellulose beads prepared with 0.5 wt% 

ZnO show higher surface area with large porosity (94%) and increased pore volume of 1.56 cm
3
/g compared to 

control cellulose beads (1.48 cm
3
/g). SEM images indicate that a dense nano-fibrillar network structure was 

formed in the interior of the cellulose aerogel beads prepared with 0.5 wt% ZnO. These results indicate that the 

bulk density, surface area, pore volume and pore size of the cellulose aerogel beads can be tuned by changing 
the concentration of ZnO. 

 
References 
[1]. M. Gericke, J. Trygg, P. Fardim, Chem. Rev.2013, 113, 4812-4836.  

[2]. N. Lin, A. Dufresne, Eur. Polym. J.2014, 59, 302-325. 
[3]. Q. L. Yang, X. Z. Qin, L. N. Zhang, Cellulose, 2011, 18, 681-688.  

[4]. L. S.Blachechen,P.Fardim, D. F. S. Petri,Biomacromolecules, 2014, 15, 3440-3448. 
[5]. K. M. Seeni Meera, K. Ganesan, B. Milow, L. Ratke, RSC Adv. 2015, 5, 90193-90201.  
[6]. L. Ratke, in Aerogels Handbook, eds. M. A. Aegerter, N. Leventis, M. M. Koebel,Springer New York, 2011, DOI: 

10.1007/978-1-4419-7589-8_9, ch. 9, pp. 173-190. 

[7]. S. Hoepfner, L. Ratke, B. Milow, Cellulose, 2008, 15, 121-129. 

 



Frontier Areas in Chemical Technologies 191 
 

 

7.2 Probing the DNA binding and cleavage activities of novel water soluble Cu(II) and Zn(II) 
complexes having dicarboxylic acids 

Ganesan Kumaravel, Narayanaperumal Pravin and Natarajan Raman* 
Research Department of Chemistry, VHNSN College, Virudhunagar-626 001. E-mail: ramchem1964@gmail.com 

In the present investigation, novel water soluble Cu(II) and Zn(II) complexes  were synthesized and 

characterized by using FTIR, NMR, UV–Vis., elemental analysis, EPR and mass analytical techniques. The 

molar conductance values indicate that these complexes were non-electrolytes. The UV-Vis. data exhibit that 

the complexes adopt square-planar geometry. The X-band region EPR spectra of the Cu(II) complexes were 

recorded in DMSO at LNT. The quoted g factors were relative to the standard marker TCNE (g = 2.0027). 

Frozen solution EPR spectra reveal the axial features (g║> g┴ > 2.0023) and suggest a dx
2
-y

2
 ground state 

characteristic of square-planar geometry which was axially symmetric. The measure of exchange interaction 

between the copper centers in the polycrystalline compound can be given by the geometric parameter “G” using 

relation: G = (g║ - 2) / (g┴ - 2). The exchange interaction may be negligible if G is greater than 4. The observed 

G values of the Cu(II) complexes were 4.12 and 5.02 thereby indicating the negligibility of exchange 

interaction. The empirical factor f = g/A cm
-1

 is an index of tetragonal distortion. For small to extreme 
distortions in square planar complexes, the values of this factor might differ from 129 to 135 which depend on 

the nature of the coordinated atoms. The f values of the Cu(II) complexes were 159 and 150, indicating 
significant distortion from planarity. The magnetic moment observed for 1 and 3 are 1.81 BM and 1.83 BM, 

which are consistent with values expected for copper(II) with the spin S = 1/2. The DNA binding studies have 

been performed using electronic absorption titrations and fluorescence experiments. The experimental evidence 

reveals that the synthesized complexes interact with calf thymus DNA through intercalation with intrinsic 

binding constants ranging from 1.3×105 to 2.9 ×105. Moreover, the synthesized complexes have the ability to 

cleave pBR322 DNA in dose dependent manner. 

 7.3 A study on extraction of natural dye from bougainvllae bracts and its dyeing properties  
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Abstract 
Most of the synthetic dyes involve use and release of enormous amounts of hazardous chemicals in the 

environment during their production and use. Natural dyes are back in use due to their better compatibility with 

the environment. They are nonhazardous and biodegradable. They possess lower toxicity and allergic property. 

Thus it is of immense importance to find additional sources of natural dye, which are available in plenty in 

nature. Majority of synthetic dyes have been found to be carcinogenic and found to cause serious environmental 

problems and hence are hazardous to mankind. Natural dyes have been found to be eco friendly.  The present 

study deals with extraction of a natural dye from Bougainvillea flower bracts and study of its dyeing behaviour 

on 100% cotton and 80:20 PET:COTTON using pre mordanting and post mordanting methods at different 
dyeing temperatures 60

0
C, 90

0
 C and boil for  different time intervals such as 45, 60, and 90 minutes. Potassium 

dichromate, Potassium permanganate and Ferrous sulphate were used as mordants for dyeing. The dyed 

materials were assessed for fastness to light, washing, and rubbing. Scanning Electron microscopic study of the 

dyed samples were also made. The results obtained are presented and discussed. 

Key Words :  Natrual Dye, 100% cotton fabric, 80:20 PET:Cotton, Bougainvillea bracts, Mordanting. 

 

       
      100% COTTON DYED        100% COTTON UNDYED   80:2O PET: COTTON DYED 
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Conclusion: The present work has been undertaken with a view to study the effect of natural dye extract from 

boganvillae bracts dyeing on 100% cotton fabric and 80:20 PET: COTTON. The effect of dyeing on various 
dyeing temperature and dyeing time along with SEM topography, light fastness,wash fastness, computer color 

matching, rubbing fastness were also subjected.For comparison the undyed fabric was also studied. Studies on 

surface topography using scanning electron microscope (SEM) shows that the dye enters the surface of the 

fabric of 100% COTTON and 80:20 PET: COTTON. 
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7.4 Feasibility Studies on the Detection of Onset of Third Phase in the Solvent Extraction 
Equipment during Reprocessing of Fast Reactor Fuels 
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Fast reactor fuels are reprocessed through aqueous reprocessing route by employing PUREX process (plutonium 

uranium reduction extraction). This process consist of fuel receipt, chopping, dissolution (nitric acid as 

dissolvent) and feed clarification, feed conditioning (plutonium valency and nitric acid concentration 

adjustment), solvent extraction (TBP dissolved in normal paraffin hydrocarbon [NPH] is used as solvent) and 

partitioning of uranium and plutonium, finally purification and reconversion to respective oxides. During the 

solvent extraction, process there is a possibility of formation of third phase due to process upsets for example 

aqueous and organic flow rate variation. This third phase has inherent safety hazard such as criticality and 

explosion hazard. The criticality hazard is due to the accumulation of fissionable heavy metal ions (plutonium) 
and explosion hazard due to entrainment of organic phase containing metal ions such as Th and Zr present in 

aqueous phase this upon waste evaporation circuits. An electrical conductivity measurement based sensor is 

developed for the detection of formation of third phase in the batch studies [1-2]. The results of this study 

indicated that third phase (TP) shows higher conductivity as compared to light organic (LO) and homogeneous 

organic phase (HP)  [1]. In order to test the applicability of this conductivity measuring sensor in solvent 

extraction equipment, simulation experiment extraction studies have been carried out in a  single stage mixer 

settler with and without uranous in nitric acid and 1.09M TBP in NPH is used the solvent as a function of 

aqueous to organic (A/O) flow ratio. 

The conductivity of OPOL was found to be 14-20 µS/cm at different A/O ratio for 12 M nitric acid feed and this 

conductivity increased to 460 µS/cm by changing feed acidity to 15.8 M nitric acid. This is due to formation of 

third phase and entrainment of the aqueous along with organic phase. Studies with uranous feed indicated for 

A/O of 0.5 the conductivity of OPOL is around be 11-13 µS/cm and decreased gradually from 11 µS/cm to 2.06 
µS/cm with increase of A/O ratio to 1. Conductivity at aqueous and organic phase interface is increased from 

2.06 µS/cm to 170-190 µS/cm. The results of this study is clearly indicated by using two conductivity probes it 

is feasible to detect the on set of third phase in mixer settler one conductivity probe will be on the organic outlet 

and another one will be inserted in the aqueous to organic interface therefore it is possible to detect the third 

phase formation in the solvent extraction equipment.  

  

Figure. 1Photograph of single stagemixersettler 
during uranous runs 

Figure. 2 Photograph of control unit in 
experimental study 
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Abstract: 
Aim of this study is to isolate the bacterial colonies from the untreated distillery spent wash and 

enhanced the growth rate of selected bacterial colonies in the suitable medium. The selected strains grow rapidly 

until they achieved a sustained density of the broth medium in ppm concentrations. The optimal decolourization 
of melanoidin was achieved at pH7 and temperature is 37ºC. The toxicity evaluation with mung bean (Vigna 
radiata) using two concentrations 1% and 5%. It revealed that the raw distillery effluent was environmentally 

highly toxic as compared to biologically treated distillery effluent.  

The isolated bacterial strains (Pseudomonas sp., Bacillus sp., and Proteus sp.,) having the ability to degrade 

and detoxification of melanoidin from the distillery effluent.Catalase production was increased during the 

process to enhance decolourization of the effluent.  Degradation of melanoidin wasanalyzed by using UV- 

Visible Spectrometric at 570nm. In HPLC, retention peak reveals the melanoidin reduction and increases of 

microbial population during the incubation period.Scanning Electron Microscopyshowed well structural changes 

in the 1% and 5% untreated and treated effluent. Finally, fluorescence confirms the growth production of 

bacterial strains and species identification through confocal microscopy. 

The main interest of recycling water is to be related with the management of the effluents by reducing 
fresh water consumption and waste water treatment costs, small disposal volumes which will minimize the waste 
disposal costs and reduction. Melanoidin is a water soluble recalcitrant compound which gives color to the 

distilleries and fermentation industries waste water (Arora et al., 1992). Non enzymatic amino carbonyl 

reactions produce brown colored pigment called melanoidin, which is known as maillard reaction. High 

amounts of antioxidants present in melanoidin are found to be the reason for the toxicity to the microorganisms 

(Chavan, 2006). 

Microbiologically, the distillery effluent was reported to be flourishing with a variety of potential 

microbes (Bacteria). Hence the study reveals that the indigenous microbes have great potential and are likely to 

be used as bioremediation agents for distillery effluent. Initially screening of 3 different bacterial strains were 

done in liquid cultures and were used as consortium for biosorption experiments and they have showed different 

decolourization ability. There was an increase in the decolourization percentage of the medium containing 
effluent day by day. Decolourization and degradation of distillery spent wash has been a severe environmental 

concern (Dahiya et al., 2001). The recalcitrance of melanoidin compounds escape various stages of waste water 

treatment plant and finally, enter the environment. Inspection of literature specified that there is only little study 

in microorganisms as pollution alleviators and there is none on degradation of melanoidin. The minimum 

percentage in the consortium was observed at the first day by 14% and it increased up to 95% on the eighth day.  

Similarly among the individual cultures the S3 culture was better for decolourization as it went up to 

91% of decolourization followed by the S1 with 87% and S2 with 79%. Further up to 100 % germination of 

Vigna radiata was observed with treated wastewater and control (pure water), whereas, only 50 and 10 % 

germinations were observed for wastewater having dye concentrations 100 and 1,000 mg/l, respectively. The 

HPLC analysis of dye before and after degradation has five peaks during the retention time 3.00 and 6.50 min, 

whereas degradation products showed peaks at lower retention time, probably due to degradation of dye into 

small intermediate products.The consortium has fluoresced well than the individual cells in the 1% treated 
effluent.  
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Fig 1. Decolourization of melanoidin in untreated and treated effluent in  
distillery spent wash. 
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7.6 Biocatalytic Cascade Synthesis of Fine Chemicals-Bio-inspired Metabolic Pathway 
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The concepts of green chemistry and sustainable development have become a strategic focus in both 

the chemical industry and the academic community at large [1]. A prominent feature of this drive towards 

sustainability is the widespread application of chemo - and biocatalytic methodologies in chemicals 

manufacture. The key to successful implementation of catalytic methodologies in fine chemicals manufacture is 

the integration of catalytic steps in multi – step organic syntheses and downstream processing. [2] The ultimate 

in integration is to combine several catalytic steps into a one - pot, multi - step catalytic cascade process [3]. 

This is truly inspired by Nature where metabolic pathways conducted in living cells involves an elegant 

orchestration of a series of enzymatic steps into an exquisite multi - catalyst cascade, without the need for 

isolation of intermediates [4]. Here I present my work on one – pot multi – step bio-catalytic reactions. 

 

Figure 1. Metabolic Pathway Inspiring Enzymatic Cascade reactions 
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Abstract  
 The  effects of dopant HNO3 on the properties of PAn-Pb composite were investigated. PAn-Pb 

composites were synthesized with the fixed molar ratio of oxidant : monomer (1.25:1), a series of PAn-Pb 
composite were made by varying the amount of HNO3 from 0.4 to 1.2 ml at the beginning of solid-state 

polymerization. The structure and morphology of the samples were characterized by FT-IR, XRD, SEM and 

Conductivity. It was found that the amount of HNO3 i.e dopant affects the properties of the synthesized PAn-Pb 

composite. A maximum electrical conductivity of 0.344x10
-3 

was achieved with the addition of 0.8 ml of HNO3  

at  the beginnigs of solid-state synthesis of PAn-Pb composite. 

1. Introduction 
Conducting polymers (CPs) are an innovative material because of their chemical, mechanical, physical 

and electronic properties [1]. It is an organic material that conducts electricity and has extended π-bonding 

systems. These polymers are used in many potential applications like electronic devices, sensors, electrodes, 

super capacitor, electromagnetic shielding, corrosion inhibition [2] and adsorbent etc. PAn has been synthesized 

either chemically or electrochemically. The most common oxidant was Ammonium persulphate. The other 
oxidants used are K2Cr2O7, K2S2O8, HAuCl4, FeCl3, Cu(NO3)2, CuSO4, PbO2, etc.   The conductivity and 

processability of PAni-Pb can be adjusted through the selection of a suitable dopant and the varying of the 

oxidation states. In this present study, we have successfully synthesized PAni-Pb composite by solid state 

polymerization of aniline using lead nitrate as an oxidant and by varying the amount of HNO3 from 0.4 to 1.2 ml 

at the beginning of the solid-state polymerization. Recently, solid-state polymerization method attracts more 

attention due to low cost, reduced pollution and simplicity in processing and handling. The obtained PAni-Pb 

composites were characterized by FT-IR, EDAX, XRD, SEM and conductivity measured by using the four-

probe technique. 
2. Synthesis of PAni-Pb 

A typical solid-state synthesis of PAni-Pb composite with nitric acid was as follows: 2ml of aniline and 

1.4ml of HNO3 were grinded to mix each other in the mortar. After grinding, the mixture became a white paste 

and 8.8g of lead nitrate was added and then 0.4ml of HNO3  was added slowly and continuously grounded for 

6hr. Finally, the colour of the powder changes to dark green. The dark green powder was washed with ethanol 

and deionized water repeatedly until the filtrate was colourless. The obtained PAn-Pb was dried in air oven at 60 

ºC for 24 hr. The obtained PAni-Pb was labelled as PAni-Pb (1). The same procedure was repeated by changing 

the amount HNO3 from 0.6-1.2 ml and the synthesized polymers were labelled as follows: PAni-Pb (2), PAni-Pb 

(3), PAni-Pb (4) and PAni-Pb (5) respectively. 

3. Characterization  
Particle size and the morphology of the composites were examined by Scanning electron microscope 

(VEGA3TESCAN). Infrared spectra were recorded using FT-IR spectrophotometer (JASCO 460 PLUS) to 

identify the chemical structure of the composites. The conductivity of the composites was measured by using the 

four-probe technique. 

4. Results and discussion 
The formation of conducting PAni-Pb composite was confirmed by FT-IR spectra. Fig.1 (a-e) shows the 

FT-IR spectra of PAn-Pb composite obtained by solid-state polymerization method. The main characteristics 

peak positions of all PAn-Pb are almost same. The broad band at ~3431 to ~3464 cm
-1

 is attributed to the N-H 

stretching vibration, ~803 to ~814 cm-1 is arrised to stretching of the aromatic C-H bond. The two bands appear 

at ~1554 to ~1565 cm-1 and ~1496 cm-1 correspond to the stretching vibration of quinoid and benzenoid ring 

respectively. The presence of characteristic bands confirms that all PAn-Pb composite is in conducting 

emeraldine state. The XRD patterns of the PAn-Pb  composites were shown in Fig.2. The diffraction peak at 

2θ=24.90 arises from the periodicity perpendicular to the polymer chain. The peak at 2θ=20.50
 is caused by the 

periodicity parallel to the polymer chain [3]. The polymer chain (or) characteristic distance between the ring 

planes of benzene ring in adjacent chains and the close-contact interaction distance as reported of 19.4 Aº is in 

good agreement with the standard JCPDS values (JCPDS-36-1462) which proves the existence of cubic 
primitive nature of lead nitrate present in the polymer chain. Fig.3 represents the SEM of PAn-Pb (3). It is well 

known that the morphology of PAni depends on the polymerization and temperature. As can be seen from the 

SEM, the formed particle are irregular in shape. Fig.4 shows the elemental compositions of the PAn-Pb (3)  

composite was found to be C-71%, N-11.85%, O-10.16%, Pb-6.99%, which confirms the formation of PAn-Pb 

composite. The electrical conductivity of PAn-Pb composite was found to be in the order of PAn-Pb (1) < PAn-
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Pb (2) < PAn-Pb (3) > PAn-Pb (4) < PAn-Pb (5). 

 
4. Conclusion   
 In this work, the effect of dopant HNO3 on the properties of PAn-Pb composite were investigated. 

These composites were characterized by FT-IR, XRD, SEM, EDAX and Conductivity measurements. The 
results show that the addition of HNO3 significantly affects the properties of PAn-Pb composite. 
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Abstract 
Antioxidant activity is one of the promising medicinal activities in most of the plant materials. The aim of this 

research is to understand the nature of phenolic group responsible for the antioxidant activity. The antioxidant 

test samples were derived from the extracts of Dodonaea viscosa plant source using different solvents. The 

extracted samples of Dodonaea viscosa were subjected to simple preliminary chemical analyses and the results 

gave positive presence of flavonoids, phenols, quinones, terpenoids, anthraquinones and carbohydrates. UV- 

VIS analysis discloses that a prominent peak around 660 nm was observed in the extract. FT-ATR results 

revealed the presence of variety of phytochemicals in the extracts. 
 

 
 
Figure 1. FT-ATR spectrum of extracts 
obtained from (A) Petroleum Ether, (B) 
Acetone, (C) Methanol, (D) Acetonitrile, (E) 
Water; Figure 2. Antioxidant activity of the 
extracts obtained from Petroleum Ether, 
Acetone, Methanol, Acetonitrile, Water and 
ascorbic acid 

 

 

 

FT-ATR results showed broad peaks at 3344, 1450 cm
-1 

and sharp peaks at 2946, 1647, 1112, 1017 cm
-

1 
responsible for the O-H stretching, O-H bending, C-H stretching,  C=O stretching, C-O-C bending and N-H 

bending vibrations respectively for the active components present in the crude extracts of Dodonaea viscosa [1]. 

Antioxidant activity of Dodonaea viscosa leaf extracts were assessed by DPPH radical scavenging method [2, 3, 



Frontier Areas in Chemical Technologies 197 
 

 

4]. Solvents of different polarity were used to obtain the extracts. Both the yield of extraction and the 

antioxidant activity were strongly dependent on the solvent. DPPH method showed very accompanying results 

with methanol and acetone extracts. The crude extract possessed a variety of compounds and hence it followed 

the synergism based effect. Compounds such as flavonoids, phenols, quinones, terpenoids, carbohydrates, 

tannins, flavones, glycosides, polyenes, and anthraquinones have been found to contribute the overall 

antioxidant activity. Research findings provided the evidence that crude extracts of leaves contain medicinally 

important bioactive compounds and it justified their use in the traditional medicines for the treatment of various 

ailments. 

Key words: DPPH radical scavenging, Phytoconstituents, Dodonaea viscosa, Antioxidant analysis. 
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Abstract 
 Zirconium doped polyaniline composite (Zr-PAni) has been synthesized by chemical oxidative 

polymerization of aniline using Zirconium oxynitrate as an oxidizing agent at room temperature. The 
synthesized Zr-PAni composite was characterized by Fourier Transform Infra-red spectroscopy (FTIR), X-ray 

diffraction studies (XRD), scanning electron microscope (SEM), EDAX and conductivity measurement are done 

by the four-probe technique. The synthesized Zr-PAni composite showed the electrical conductivity of  4.14 x 
10-4

 S/cm.  

Keywords - Composite, Polyaniline, Zirconium oxynitrate, Conductivity, Oxidant 

1. Introduction 
 Hybrid organic – inorganic composite have been widely studied because they can offer combined 

properties of organic and inorganic material. These materials have variety of applications in the fields electronic, 

membranes, catalysis, sensors, optics,etc
1
. Polyaniline (PAni) is the one among the well known conducting 

polymers, due to its easy synthesis, low-cost variable conductivity, environmental stability. A number of 

different metals and metal oxide have been incorporated into conducting polymer host. These materials show 

better physical, mechanical and chemical properties. In the present work, Zr doped PAni composite was 
synthesized by chemical oxidative polymerization of aniline using Zirconium oxynitrate as an oxidant at room 

temperature. 

2. Experimental method 
Chemical oxidation of aniline was carried out in the presence of HNO3. About 1ml of aniline was 

added to the mortar containing 0.7ml of HNO3. After grinding for 15min, 0.4g of zirconium oxynitrate was 

added and further grounded for about 2h. The green powder obtained was washed with 1M HNO3 until the 

filtrate was colorless. The obtained green powder was dried under vacuum at 80ºC for 24h. The obtained 

composite was labeled as Zr doped PAni (Zr-PAni).    

3. Result and discussion 
 The FT-IR spectrum of Zr doped PAni composite was shown in Fig.1 The main charateristic peaks of 

Zr doped PAni composite are as follows: ~ 3343, ~ 1569, ~ 1498, ~1306, ~ 1141, ~ 803 and ~ 694 cm-1. The 

band at ~ 3343 cm
-1 

is assigned to the N-H stretching vibration. The two bands at ~1569 and ~1498 cm
-1 

are 

attributed
 
to the stretching vibration of quinoid and bezenoid units of PAni. The band at ~ 1306 cm

-1
 can be 

assigned to the C-N stretching mode of benzenoid unit, while the band at ~ 1141 cm
-1

 is the charateristic band 

obtained from stretching vibration of quinoid unit of polyaniline. The band at ~ 813  cm
-1 

and ~ 694 cm
-1 

are 

attributed to C-C and C-H stretching of the benzonoid unit of polyaniline. All these peaks suggest that the 

obtained polymer is polyaniline. However the observed peaks of Zr doped PAni composite show slight shift in 

all band when compared to pure PAni, which indicates that some interaction exist between Zr and Nitrogen sites 

of PAni. 

The X-ray diffraction analysis is a powerful tool to provide information with respect to its structure and 



198 Frontier Areas in Chemical Technologies 
 

nature of the sample. The XRD patten of  pure polyaniline has no charateristic peak and shows a hump at 

2θ=25°. Therefore it is amorphous in nature2
. The XRD pattern of Zr-PAni was shown in Fig.2. The Zr-PAni 

exhibit charateristic diffraction peaks at 2θ=11.76°, 12.6°, 19.62°, 23.79°, 24.69°, 27.38° and  78.78°. These 
diffraction peaks are due to the presence of Zirconium particles in the amorphous polyaniline matrix

3
.  

Fig.3 represents the  SEM image of Zr-PAni. As seen in the SEM image, the size and shape of PAni 

particles are irregular in shape. However based on the EDAX results of Zr-PAni (Fig.4), the following elemental 
compositions was found: C - 49.31%, N - 8.33%, O -19.51%, Zr - 22.85%, which confirms that Zirconium 

particles are dispersed in the PAni matrix. The electrical conductivity of Zr-PAni was found to be 4.14 x 10
-4

 

S/cm. 

 

 
1. Conclusion 
 Zirconium doped polyaniline composite (Zr-PAni) has been synthesized by chemical oxidative 

polymerization of aniline using zirconium oxynitrate as an oxidant at room temperature. The synthesized 

composite was characterized by FTIR, SEM, XRD, EDAX and conductivity measurement. FTIR study confirms 

that the obtained polymer composite, some interaction exists between zirconium and nitrogen sites of 

polyaniline matrix. The diffraction pattern of Zr-PAni show sharper peaks which confirms the presence of 

zirconium particles in the amorphous polyaniline matrix. The electrical conductivity of Zr-PAni was found to be 

4.14 x 10-4 S/cm. 
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Use of Polyester and Cotton composite yarn and fabric materials are attractive due to  the combined advantage 
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of mechanical strength of  polyester and  water absorbing nature of cotton. [1-3]. The present study aims to 

assess the effect of an azeotropic solvent mixture Water: Formic Acid : Propionic Acid (W:FA:PA = 18.6:71.9: 

9.5) treatment on the molecular orientation, internal and surface modifications in the fibre structure and the 

dyeability of 80:20 Polyester/cotton blended fabric composite. The treated samples were subjected to tearing 

strength, scanning electronmicroscopy(SEM), differential scanning calorimetry (DSC) and X-ray 

diffraction(XRD) analysis to investigate their mechanical, physical and crystalline properties[2]. Changes in the 
orientation of the polymer crystals due to solvent induced crystallization and surface modifications were 

observed[3]. Dyeing studies of treated and untreated fibres under different conditions were carried out using 

disperse and reactive dyes to study the effect on dyeing behaviour of the composite material[4-6].  

Dye uptake of 80:20 PCF treated with W-FA-PA : 

 

 

 

 

 
 
 
 
 
Figure.1.Foron Brilliant Red E-2BL200 
F+ Drimarene Brilliant Red K-BL 

Figure.2 Foron Blue SE 2R+ Drimarene 
Turquoise K-2B 

pre-treatment has not affected the fastness of  dyed fibre samples as well as the stability of dye-fibre bond. SEM 

studies indicated generation of pits and voids inside the fibre material leading to improved dye uptake. The 

results of FTIR studies showed that there is no introduction of new functional groups in the fibre matrix. XRD 

studies revealed the disturbance caused to the crystalline distribution, substantiating solvent induced 

crystallization which was supported by DSC studies[6].  

CONCLUSION 

Pretreatement of PET/Cotton composite fabric with Azeotropic solvent mixture was found to improve the 

dyeing behaviour. As the pre-treatment time increased, the dye uptake increased upto 8-10 minutes pre-
treatment duration, beyond which it decreased which may be due to increased irreversible open structure of fibre 

material during prolonged pre-treatment.  Study of wash, light and rubbing fastness properties of treated and 

untreated fabric materialindicated that the solvent  
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Abstract 
 In the present study cotton stalks were used for preparing biochar by slow thermal pyrolysis process at 

350
o
C. The obtained chars (CBC) were subjected to physico-chemical, morphological and functional groups 

analysis using standard protocols. The prepared CBC was tested as soil conditioner to improve the water holding 

capacity of soil. Experimental results revealed that the CBC’s 9% soil mixture (by mass) served as a good soil 

amender whose water holding capacity doubled as compared to control treatment.  

1. Introduction 
 Biochar is produced by thermal decomposition of biomass under oxygen-limited conditions. The 

characteristics of biochar are influenced mainly by the preparation temperature and biomass. Biochars derived 

from various source materials show different properties of surface area, porosity and the amount of functional 

groups which influences the properties of biochar. Biochar has been proved to be effective in improving soil 

properties and increasing crop biomass. Biochar is increasingly receiving attention and highly recommended as 

soil amendment because it cannot only mitigate climate change by sequestrating C from atmosphere into soil [1] 
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but also improve soil properties and enhance soil fertility by improving moisture and nutrients retention and 

microbial activity [2]. In the present study cotton stalks were subjected to slow thermal pyrolysis at 350
o
C. The 

resulting (CBC) biochars physical and chemical properties were analyzed. Characterized CBC’s soil 

conditioning nature were examined 

2. Experimental technique 
2.1 Materials and preparation of biochar 

Cotton stalks was collected from in and around the farm holdings of Karaikudi, Sivagangai District, 

Tamil Nadu, India and collected stalks were dried under mild sunlight for 7 days to remove unbound moisture 

and then shredded. The shredded stalks were pyrollized at 350°C.  After the pyrolysis biochar was grounded to 

small granules and pass through 2 mm sieve in order to have the same particle size as that of the soil.  
2.2 Physico-chemical characterization 

The prepared CBC was mixed with water in the ratio of 1:5 by mass to measure pH and EC in ELICO 

instrument of model LI 617. The organic carbon was determined by wet digestion method. Total organic carbon 

(TOC), total nitrogen, phosphorous and potassium content, water soluble cations and exchangeable cations were 

analysed as reported elsewhere. 
2.3 FTIR analysis 

Surface functional group of biochar was analysed by fourier transform infrared (FT-IR) spectrometer of 

BrukerOptik GmbH of model No TENSOR 27. Biochar was pelleted with potassium bromide for experimental 
use.  
2.4 Water holding capacity measurements 

Sandy loamy soils were conditioned with various amounts of CBC by mass to assess the effects on the 

water holding capacity at different mixture rates. The homogenized 2 mm size of 50g soil was filled in 200 ml 

capacity container and different proportions between 0 -10% were  mixed to soil individually. Water was slowly 

applied to each mixture present in the container, by gentle agitation until super saturation. Then these mixtures 

were allowed to settle for 24 h to ensure homogeneity and the saturated samples were weighed to determine wet 

mass. The samples were then dried at 110°C for 24 h using a hot air oven and weighed for dry mass.  
3.0 RESULT AND DISCUSSION  
3.1 Physico-chemical characteristics of biochar 

Physico-chemical parameters of the CBC are given in the Table1. CBC was possesing alkaline pH due 
to the presence of organic anions, carbonates and other alkali metal ions. Appreciable quantities of dissolved 

ions were responsible for electrical conductivity (EC) [3] The presence of nitrogen in studied biochar is likely 

due to amino group as evidenced from FTIR. However, this N content cannot be completely utilized by crops 

because it exists in inaccessible forms as functional groups in the skeleton of carbon chain. Lower temperature 

pyrolysis produces higher amount of nitrogen as evident from Table1.  
3.2 Water holding capacity 

 The following equation was used to determine the water holding capacity of CBC  

 
massdry

massdrymasswet
=ngcapacityWaterholdi


% X100 

Standard deviation was determined from the three replicate samples for each mixture. The average water 

holding capacities as a percentage of dry mass are shown in Fig.1. Experimental results revealed that the 9% 

CBC soil mixture’s (by mass) whose water holding capacity doubled as compared to control treatment. It was 

reported that mixture rates of less than 10% were safe for agricultural purposes to loamy sand soil [4].. The 

higher water holding capacity was mainly due to its higher carbon and pore space of the studied biochar.  

4.0 Conclusion 

The study concluded that CBC increased the water holding capacity of sandy loamy soil. 9% addition 

by mass of CBC enhanced water holding capacity doubly. Hence the biochars can effectively supplement the 

sandy loamy soil for irrigation purpose.  

 
 
 
 
 
 
 
 
 
Fig.1: Water holding capacity of CBC  
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Abstract: 
Natural fibers can become water repellent by depositing fluorinated polymers, through the application of 

fluorine-containing resins [1]. However, the use of fluorocarbon compounds is undesirable due to their 

exceptionally high green house effect [2]. Plasma deposition is an environmentally friendly process used to 

create ultrathin good quality coatings on fabrics at low temperatures. The use of Si-containing monomer 

precursors is an environmentally friendly technology of surface modification of hydrophobic material like 

hydrocarbon or fluorocarbon plasma-coatings. Among Si-containing precursors, the most used are 

tetramethylsilane (TMS), tetraethoxysilane (TEOS) or hexamethyldisiloxane (HMDSO). Both TEOS and 
HMDSO are non-toxic, non-explosive and much safer than TMS. HMDSO has the further advantage of a higher 

room temperature vapour pressure than TEOS which allows easier use and optical transparency, which will not 

affect the colour of the fabric. Using this pure monomer in plasma processes gives the possibility to obtain 

stable hydrophobic surfaces because of the high retention of methyl groups. Silk fabric with water-repellent 

properties has great potential in stain-free textile products. This coating makes the silk fabric surface water 

resistant, preventing it from accidental straining or water damage. A lower surface energy indicates higher 

contact angle and greater hydrophobicity. HMDSO is a colourless and highly volatile liquid in normal 

conditions. The depositions of  HMDSO on Silk fabric were performed on Plasma enhanced chemical vapour 

deposition (PECVD) apparatus, operating at 13.56 MHz and room temperature. 

In this work, we study the surface modification of silk fabrics using 100% pure hexamethyldisiloxane 

(HMDSO) as a liquid precursor deposited by plasma enhanced chemical vapour deposition (PECVD) to 

improve the  hydrophobic property.  PECVD is an economical and clean, eco- friendly technique, which does 

not produce waste or appreciable atmospheric emissions. The effect of exposure time 15 mins with different 

power 100 W and 150 W has been studied. The coatings of silk fabrics were characterized by ATR- FTIR 

spectroscopy, which confirms the presence of Si containing functional groups in the characteristic peaks at 838 

cm
-1

,797 cm
-1 

and 1021 cm
-1

.  The surface morphology of  untreated and HMDSO coated silk surface are studied 

by scanning electron microscopy (SEM) which reveals the deposition of HMDSO and surface roughness 

introduced on the fibers. Fabrics would yield an increase in contact angle and hydrophobicity. The HMDSO 

coated silk fabric water contact angle increased from 58.9 ° up to 139.9° showed higher water-repellency. The 

ageing effects of the fabrics are also observed. Their Contact angle after 100 days does not show any visible 

changes on the fabrics. 

 

 
Fig. 1 (a) Contact angle of HMDSO coated fabric and (b) Ageing 

Effect of untreated and HMSDO coated Silk fabrics with 

different strains Ink, Tea, milk, Turmeric, orange Juice. 
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7.13 Adsorption kinetics and isotherm removal of cromium (VI) ions from aqueous solution by 
kottikilangu (Appanogeton natans) 
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Introduction 
Industrial wastewater is considered as one of the major pollutants of the environment Colored wastewater 

is produced by various industries, such as textile, dyeing, pharmaceutical, food, cosmetics and healthcare, paper, 

and leather industries.  Many dyes and their breakdown products may be toxic for living organisms. Therefore 

decolorization  of dyes is important before the discharge of effluent. Removal of metals has been attempted 

extensively using physico-chemical methods such as coagulation, ultra filtration, electro-chemical adsorption, 

photo oxidation, activated carbon adsorption, etc. In the present study, kottikilangu has been used as an 

adsorbent whose results showed good absorption in chromium (VI) aqueous solution. 
Material and methods 
Preparation of an adsorbent 
Kottikilangu biomass were obtained from Ponds in Thanjavur, kottikilangu are washed using tap water followed 

by double distilled water. After washing the  kottikilangu were dried under sun light for 72 hours to remove 

moisture content present. The dried kottikilangu were wash repeatly with hot water (70
0 

C) to remove any 

soluble matter present and dried in oven at 85
0 

C for 48 hours. The oven dried kottililangu were powdered at 

sieved through 100 mesh sieves and stored air tight polythene bottles for adsorption experiments  
Batch biosorption studies 
The experiment was carried out by the batch the adsorption method in the Erlenmeyer flasks for a pre 

determined period using orbital shaker. In the adsorption parameters such as PH Initial dye concentration, 

equilibrium time fixation was studied for optimization. The kinetic studies and isotherm studied. The 

mechanism of adsorption was investigated by lageregen pseudo first order, pseudo-second order. The isotherm 

study results were fitted in Langmuir, Freundlich isotherms.  

                      Effect of pH                              Effect of biosorbent dosage 

 
 Conclusion 

The aim of this paper was utilization of natural biosorbents kottikilangu as adsorbent for the removal of 

chromium (VI) ions from aqueous solutions. Pseudo first order kinetic model gave better results but pseudo 

second order kinectic model best fits the kinectics of adsorption. The correlation co efficient R
2
 = 1 for second 

order adsorption  model and qe theoretical values are consistent with qe experimental value showed that pseudo 

second order adsorption equation fit with whole range of contact time. Among isotherms Langumuir isotherm 

was found to be best fitting model with respect to R
2
 values. The kottikilangu adsorbenthave excellent 

adsorption capacity So kottikilangu can be used as a low cost attractive alternative for costly activated carbon. 

7.14 Spectral, NLO, Fluorescence, Anti-inflammatory and Biological screening of Thiadiazole 
based conjugated Ligand and their Metal(II) Complexes 

K. Mahalakshmia, P.Tharmaraja* ,C.D.Sheela b 
a*Department of Chemistry, Associate professor, Thiagarajar College, Madurai-625009, India 

bDepartment of Chemistry, Associate professor, The American College , Madurai-625009, India 
E-mail: kmalardevi@gmail.com 

Abstract 
Tridentate chelate complexes of ML type (where M= Cu(II), Ni(II), and  Co(II)) have been synthesized 

from triazine based ligand [4,6-bis(5-phenyl-1,3,4-thiadiazole-amine)-2-(4-chlorophenylamino)-1,3,5-triazine] 

(BPMTDT). Microanalytical data, magnetic susceptibility measurements, IR, 
1
H NMR, UV-vis, mass, and EPR 

spectral techniques were used to characterize the structure of chelates. The electronic absorption spectra and 

magnetic susceptibility measurements suggest that metal complexes show square pyramidal geometry. The 

electrochemical behavior of copper(II) complex is studied by cyclic voltammetry. All synthesized compounds 
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may serve as potential photoactive materials as indicated from their characteristic fluorescence properties. The 

invitro antimicrobial activities of the ligand and its complexes are evaluated against Micrococcus luteus, 

Bacillus subtilis, Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus mutans, Escherichia coli, 

Enterobacter aerogenes, Klebsiella pneumonia, Proteus vulgaris, Cryptococcus neoformans, Pseudomonas 

aeruginosa, Salmonella typhi, Serratia marcescens, Shigella flexneri, Vibrio cholera, Vibris parahaemolyticus, 

Aspergillus niger, Candida albicans and penicillium oxalicum by well-diffusion method. The second harmonic 

generation efficiency (SHG) of the ligand and metal complexes has been found to be higher than that of urea 

and KDP.  

Key words: Metal(II) complexes, Thiadiazole derivative, NLO activity, Anti-inflammatory activity. 
Results and discussion: 
IR Specral studies: 

The ligand which exhibits a band at 1646 cm
-1

 is characteristic of (C=N) of thiadiazole ring. In 

complexes, this strong band is shifted to 1602-1608 cm
-1

 region corresponding to (C=N) coordination to metal 

ion. The ligand shows a strong band at 1485 cm-1, which is characteristic of the ν(C=N) group in S-triazine. This 

band shifting to lower frequency of 1448-1456 cm
-1

 upon complexation indicates that triazine ring nitrogen is 

one of the coordinating atom in the ligand. In the far IR spectra of complexes, the weak bands appeared at 472-

451  cm
-1

 and 375-358  cm
-1

 regions can be assigned to ν(M-N) and ν(M-Cl) vibrations, respectively, and 

confirm the interaction between metal and ligand. 
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Abstract  
Eight spiro heterocyclic compounds were synthesized by cyclo condensation reaction between 2,6- 

diarylpiperidin-4-one with o-phenylenediamine, propylene glycol and 2-Mercaptoethanol [1-3]. Compounds 

were analysed by using spectroscopic methods such as IR, NMR (
1
H and 

13
C) and Mass. The spectral data 

revealed that the compound adopt chair conformation with equatorial orientation of all the substituents. The 

newly synthesized compound was tested for their antifungal activity against Penicillium notatum, Candida 
albicans, Mucor indicus, Aspergillus niger and, Fusarium solani using micro dilution method [4-7]. Among the 

compounds tested for their anti-fungal activity 1 and 2 were displayed the most potent inhibitory activity with a 

MIC value of 7.81 µg ml
-1

 in controlling the growth of A. niger, F. solani and C. albicans respectively. The 

other compounds also showed considerable antifungal activity with a MIC value ranging between 31.25 and 

15.62 µg ml
-1

 against the rest of pathogens.  

Keywords: Spiro heterocylic, Antifungal, Pathogens 
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7.16 Physico Chemical Study on the Quality of Surface Water of Kolavai lake in Kanchipuram 
District, Tamilnadu -Before and After the 2015 Floods 
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Abstract  
Lake water is the main source to maintain the water table in rural and urban areas of Tamilnadu. It is 

also the important source of drinking water for animals for their survival and growth. Unfortunately, because of 

contamination by industries through discharge of harmful chemicals, disposal of domestic wastes,the disposal of 

sewage water, plastic wastes etc., the   quality of potable water exceeds the minimum desirable drinking water 

limit and hence not fit for consumption. In the present study the surface water quality of Kolavai lake in 
Kanchipuram District wasanalyzedfor its drinking water qualityduring the summer, monsoon and winter seasons 

of the year 2015. The various Physico-Chemical parameters like pH, turbidity, Conductivity, alkalinity, 

Dissolved oxygen (DO), Biological Oxygen Demand (BOD), Chemical Oxygen Demand(COD) etc. were 

studied for the three seasons and werecompared. Due to the unprecedented floods that hit Tamil Nadu during the 

monsoon, it was observed that the surface water quality after the floods was within the WHO permissible limit,it 

may be due to theexcessive runoff of pollutants away from the lakes. The pH level stayed within the desirable 

limit throughout the year. The electrical conductivity reduced to a great extent, DO was found to be decreased in 

summers but has shown slightly elevated value during monsoon. Decreased DO level in summers can be 

attributed to increased temperature in summer. BOD & COD was very high during summerwhich proves higher 

level of pollutants in the lake.But bymonsoon the value started decreasing and in winter, still less value is 

observed. A high BOD value indicates the presence of a large number of microorganisms, which shows a high 

level of pollution In summer the chloride content was 480mg/l, a very high level of chloride than the permissible 
limit of 250mg/l .It  is an indicator of pollutionThis amount reduced to 32mg/l in monsoon and 40mg/l in winter, 

which is very well a lower value, suggesting that the water is good for domestic useIt is important for us to take 

necessary steps to maintain a healthy environment by reducing pollution, so as to ensure optimal water quality. 

Key words: Surface Water, Physico- Chemical,BOD, COD. 
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7.17 Studies on statistical modelling of degradation of Reactive Orange 16 dye by ozonation: 
central composite design 
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Abstract 
In the present investigation an attempt was made to degrade Reactive Orange 16, one of the widely 

used azo dye in the textile industry by ozonation process. The interactive effects of the influencing factors (dye 

concentration = 100-300ppm; time = 10-60mins; pH = 3-11) on degradation efficiency was critically examined 

through experimental design optimization by Central Composite Design under the Response Surface 

Methodology. The results indicated that, the response (% degradation) was affected by all factors individually 

and interactively. The high correlation coefficients 

(R
2
 = 0.9676 & adjusted R

2
 = 0.9384) obtained by analysis of variance (ANOVA) demonstrated close fit 

between the experimental and the predicted values. Optimized conditions for the highest desirability of 

degradation (i.e. 100% degradation) was obtained at pH=11, dye concentration = 100ppm & reaction time of 

10mins. The degradation of the azo dye was confirmed through FTIR & UV-Vis Spectrometry. This study 

showed that rsm could be employed to model degradation attributes of ozonated dye effluent while minimising 

the number of experiments. 

Key words: Ozonation, RSM, FTIR. 

 
Figure1.Predicted vs. Actual plot for the degradation of Reactive Orange 16 

The significance and adequacy of the model was tested by Analysis of Variance (ANOVA)(Soltani et al. 
2013).The developed regression model has a high co-efficient of determination (R

2
 = 0.9676) and adjusted R

2 

value (R
2
=0.9384). The significance of the model is justified by above said regression co-efficients(Amini et al. 

2008).The F-value of the model is 33.16 which implies the model as significant. In this model, A, B, C, AB, 

AC, C2 are significant model terms as their P values are low as (<0.0001, <0.0001, 0.0005, 0.0001, 0.0011, 
0.001, 0.0113) respectively. The adequate precision value for this model is 22.668. 
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Abstract: Water plays an important and crucial role in our daily lives, be it for domestic, industrial, agricultural 

and other ecological balances. Much of that water comes from rivers, lakes and other surface water sources. 



206 Frontier Areas in Chemical Technologies 
 

 

Wherever water bodies are rare, it has become necessary to exploit groundwater in order to meet the drinking 

water needs of the ever growing population. when water is polluted it is not only devastating to the environment, 

but also to human health. Hence it is essential to have a quality analysis of the ground water.  

Kolar district is located in Karnataka, about 70kms from the capital Bangalore. Malur taluk in Kolar 

district is a perennial drought affected area. The dependence on irregular monsoons has forced them to go in 

massive scale of bore well drilling and water tapping. The same water is used for domestic purposes and 

consumption without any kind of water treatment. Apart from Bore well and open wells water, drinking water 

supplied under various schemes such as Metro Water Supply(MWS), National River Water Supply (NRWS), 

Public Water Supply (PWS) were taken for water quality analysis in the entire Malur taluk and the results 

obtained  have been analyzed and reported in the present study. 

Conclusion:  The ground water analysis in Malur taluk of Kolar district were collected and carefully analyzed 

in the lab, which is used for drinking and other domestic purposes. The analysis was done as per the guidelines 

of ICMR. This report was generated to take remedial activities to ensure safe drinking water in rural area. A 

total sample of 690 was collected for analysis and carefully analyzed in which 412 samples were potable as per 

ICMR guidelines and 278 samples were unpotable. In percentage analysis, the potable and unpotable water was 

analyzed as 59.71%, unpotable 40.29%. 
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Abstract 
Now-a-days natural dyes are commonly used for textile industries, due to their harmless effects and 

harmful consequences of synthetic dyes. Natural dyes work on cotton, silk and wool etc. Their colours are stable 

and ecofriendly because of no irritating effects on human skin. Different plant parts are used for colouring 

methods. Nature has given us a number of plants to use them in dyeing processes for safe life. In these processes 

different mordants are used in combinations which can be natural plant products like lemon juice, tamarind 

pulp, pomegranate and some chemicals like alum, chrome, stannous chloride, copper sulphate, ferrous sulphate 

etc. are commonly used. Natural dyeing were found very encouraging, with their non toxic, non allergic and 

non-carcinogenic soothing harmless effects. Moreover these dyes are cost effective and ecofriendly. In the 

present study dye extract was prepared from flower of Acacia eburnea (L.f.) Willd is used as a source of natural 

dyes for dyeing of cotton fabric. The bleached cotton fabrics were dyed with different natural mordants using 

pre-mordanting, post-mordanting and simultaneous-mordanting method. In this method post mordanting method 

using Therminalia bellirica of compound gave good K/S -value than others. The dyed fabrics have show good 

washing, light, rubbing fastness and perspiration fastness properties.  

Keywords: Extraction, natural dyes, flowers, Acacia eburnea (L.f.) Willd   cotton, textiles. 

7.20 Synthesis and characterisation of nylon-6 with p-Cresol resin by solution methodology for 
the thermally stable hydrophobic polymer  
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Mannich base represents an easily obtained intermediates for the synthesis of other compounds such as 

heterocycles and amino alcohols. Their derivatives are versatile synthetic intermediates and are employed in 

diverse types of organic transformations. [1]. It is one of the most widely used reactions in synthetic and 

medicinal chemistry [2]. Mannich amino alkylation consists of condensation of a substrate with the 

formaldehyde and a primary or secondary amine [3, 4]. Mannich type condensation of p-cresol with 

formaldehyde and nylon-6 was described. p-cresol-formaldehyde resin (PF) is a thermoset resin that has been 
widely applied by virtue of their excellent properties such as high strength, excellent thermostability and 
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electrical insulation, and good dimensional stability. Also, this material has intrinsic advantages of flame 

retardance, ablation resistance and low smoke yield ratio [5]. Although this material has limited its application. 

Nylon-6 (PA6), is a thermoplastics polymer containing repeated amide units, which serves as a very important 

plastic because of excellent properties and a wide range of applications [6,7]. Moisture absorption the 

disadvantage of nylon-6 that leads to problems in dimensional stability and property changes [8]. Hence, we 

synthesis nylon-6 phenolic resin by Mannich reaction. And the complex was characterised by FT-IR, NMR, 

TGA–DSC, GPC and Contact Angle Measurement (CA). 

 
 
 

 
 
 
 

 
Scheme.1. Mannich reaction 

 
 

 
 

 
 

                                                                                                        Scheme 2. Synthesis of Nylon-6 p-cresol resin 
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Abstract 
Medicinal chemistry is the application of chemical research techniques to the synthesis of pharmaceuticals. 

Medicinal chemistry explains the design and production of compounds that can be used for the prevention, 

treatment or cure of human and animal diseases. Bisdimedone derivatives, acridines, acridinediones, xanthene 

derivatives show antimicrobial activities against certain bacterial and fungal strains.  Xanthene, the parent 

compound of a number of naturally occurring substances.  Xanthylium and the carbonyl compound xanthone are 

derived from xanthene. Xanthenes are important because of their use in medicine and they possess biological 
activities.  
In vitro antibacterial and antifungal activity 
The in vitro activities of bio active imidazole derivatives were tested in Sabourauds dextrose broth  for bacteria 

by the twofold serial dilution method.[24-26] The compounds were dissolved in dimethylsulfoxide (DMSO) to 

obtain 1 mg/ml stock solutions.  Seeded broth (broth containing microbial spores) was prepared in NB from 24 

hrs old bacterial cultures were suspended in SDB.  The colony forming units (cfu) of the seeded broth were 

determined by plating technique and adjusted in the range of   10
4 

-10
5
 cfu/ml.  The final inoculum size was 10

5
 

cfu/ml for antibacterial assay and 1.1-1.5 X 10
2 

cfu/ml for antifungal assay and testing was performed at pH 7.4 

± 0.2.  Exactly 0.2 ml of the solution of each test compound was added to 1.8 ml of seeded broth to form the 

first dilution.  One ml of this was diluted with a further 1 ml of the seeded broth to give the second dilution and 

so on till six such dilutions were obtained.  The tubes were incubated in BOD incubators at 37 ± 1° C for 
bacteria and 28 ± 1°C for fungi. 
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7.22 Biotemplate connected on CdO-Polyethylene glycol film for structural and thermal 
properties 
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Abstract 
  In the present study, films can be synthesized by solution costing method using chitosan as a 

biosurfactant, CdO as a source materials and PEG as film maker. The functional groups of resultant matrix from 

chitosan, PEG and respective metal oxide were characterized and confirmed by FTIR and UV-Visible 

spectroscopy. The crystallite size was confirmed by X-ray diffraction analysis (XRD). Gram-positive and Gram-

negative bacteria were evaluating the antibacterial activity. The chitosan-CdO particle intercalated PEG films 

thermal characteristics was analyzed by TG-DTA, the enhanced thermal stability of chitosan based CdO 

intercalated PEG has higher than chitosan. The results demonstrate that chitosan-CdO intercalated PEG matrix 

has reinforced effect compared to among the other three components. Therefore, Biotemplate based CdO 

intercalated to PEG matrix can be promising materials for sensors and super capacitors applications. 

1. Introduction 
  Chitosan is one of the promising natural biopolymer on earth and has been used in wide range of 

applications with excellent film forming abilities, biocompatibility, non toxicity, good water permeability, metal 

ion adsorption and high mechanical strength. It is susceptible to chemical modification due to the presence of 

reactive hydroxyl and amino functional groups. It is used in a wide range of applications such as waste water 

treatments, separation membranes, drug delivery systems and biosensors. The PEG polymer has a low toxicity 

and it’s used as a lubricating coating for various surfaces in aqueous and non-aqueous environments. The 

Cadmium oxide (CdO) is an n-type semiconductor with a direct band gap of 2.2 and 2.7 eV.  Transparent 

conducting CdO have been used for many applications, such as gas sensors, photodiodes, phototransistors, 

photovoltaic solar cells. 

 2. Experimental details 

 
3. Result and discussion 
        Chitosan-CdO intercalated PEG matrix has reinforced effect compared to the chitosan-PEG 

components. The functional groups of resultant matrix from chitosan, PEG and respective metal oxide were 

characterized and confirmed by FTIR, UV-Vis DRS and XRD analysis. Evaluating the antibacterial activity of 

chitosan-CdO intercalated PEG matrix and thermal stability was analyzed by TG-DTA. Therefore, chitosan 

based CdO intercalated to PEG matrix can be promising materials for biomedical and capacitors applications. 
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Abstract 
              In the present study, Biofilms can be synthesized by solution costing method using chitosan as a 

biosurfactant, tin oxide as a source materials and PVP as film maker. The functional groups of resultant matrix 

from chitosan, PVP and respective metal oxide were characterized and confirmed by FTIR and UV-Visible 

spectroscopy. The crystallite size was confirmed by X-ray diffraction analysis (XRD). Gram-positive and Gram-
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negative bacteria were evaluating the antibacterial activity. The chitosan-SnO2 particle intercalated PVP films 

thermal characteristics was analyzed by TG-DTA, the enhanced thermal stability of chitosan based SnO2 

intercalated PVP has higher than chitosan. The results demonstrate that chitosan-SnO2 intercalated PVP matrix 

has reinforced effect compared to among the other three components. Therefore, Biotemplate based SnO2 

intercalated to PVP matrix can be promising materials for sensors and super capacitors applications. 

Introduction 
               Chitosan is one of the promising natural biopolymer on earth and has been used in wide range of 

applications with excellent film forming abilities, biocompatibility, non toxicity, good water permeability, metal 

ion adsorption and high mechanical strength. It is susceptible to chemical modification due to the presence of 

reactive hydroxyl and amino functional groups. It is used in a wide range of applications such as waste water 

treatments, separation membranes, drug delivery systems and biosensors. Tin oxide (SnO2) is one of the most 

promising materials, an n-type semiconductor with a wide band gap (Eg = 3.6 eV) and high capacitance, low 

cost, have been wide range of applications such as energy storage, gas-sensing materials and antireflecting 

coatings in solar cells. 

         PVP is used as a binder in many pharmaceutical tablets; it simply passes through the body when taken 

orally. However, autopsies have found that crospovidone (PVPP) contributes to pulmonary vascular injury in 

substance abusers who have injected pharmaceutical tablets intended for oral consumption.  This complex is 

used in various products like solutions, ointment, pessaries, liquid soaps and surgical scrubs.  
Experimental details 

 
Result and discussion 
        Chitosan-SnO2 intercalated PVP matrix has reinforced effect compared to the chitosan- PVP 

components. The functional groups of resultant matrix from chitosan, PVP and respective metal oxide were 

characterized and confirmed by FTIR, UV-Vis DRS and XRD analysis. Evaluating the antibacterial activity of 

chitosan-SnO2 intercalated PVP matrix and thermal stability was analyzed by TG-DTA. Therefore, chitosan 

based SnO2 intercalated to PVP matrix can be promising materials for biomedical and waste water treatment 

applications. 
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Abstract 
  In the present work, biofilms are synthesized by solution costing method. The biofilms using chitosan 

as biosurfactant, copper oxide as source materials and PVA film maker. The synthesized biofilms were 

characterized and the amino and hydroxyl groups confirmed by Fourier transform infrared spectroscopy (FT-

IR). The crystalline size of biofilms was calculated by X-ray diffraction analysis (XRD). The optical properties 

of films are analyzed by UV-Vis DRS spectroscopy. The chitosan-PVA and chitosan-CuO-PVA films thermal 
characteristics were analyzed by TG-DTA, the enhanced thermal stability of chitosan based CuO intercalated 

PVA has higher than chitosan-PVA. The chitosan-PVA and chitosan-CuO-PVA films exhibited antibacterial 

activity against gram positive as well as gram negative bacteria. The results demonstrate that biofilms can be 

promising materials for medical and tissue engineering applications. 

Introduction 
The development and investigation of new nanocomposite films based on polymer blend natural 
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attract considerable and increased attentions. Chitosan (CS), a natural polymer extracted by the exoskeleton of 

crustaceans, is widely investigated because of its good compatibility, biodegradability and antibacterial 

properties. Poly vinyl alcohol (PVA) is a non toxic water soluble polymer with good physical and chemical 

properties. It could be blended with different synthetic and natural polymers due to its high hydrophilicity and 

process ability. The bio inert character of PVA, determined it’s broadly use in biomedical field. Copper oxide 

(CuO) is a semiconductor with band gap of 1.2-2.1eV and exhibits p-type conductivity due to the excess of 

oxygen or copper vacancies in its structure. The CuO shows good electronic, thermal properties and chemical 

stability. Therefore, nanostructured CuO has been widely used for various applications. 
Experimental details 

 
Result and discussion 
        Biopolymer connected on copper oxide-polyvinyl alcohol compared to the chitosan-PVA components. 

The functional groups of resultant matrix from chitosan, PVA and respective metal oxide were characterized 

and confirmed by FTIR, UV-Vis DRS and XRD analysis. Biopolymers connected on copper oxide-polyvinyl 
alcohol are thermal stability analyzed by TG-DTA. The results demonstrate that biofilms can be promising 

materials for medical and tissue engineering applications.  
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Abstract 
Polyaniline (PANI) nanofibers as support matrix for metal nanoparticle and the potential material 

having properties of good suspension ability, high surface areas, less expensive, easily synthesis, good electrical 

conductivity and main functional group of nitrogen present in the structure and low dimensional systems that 

provides improved performances for several applications [1-3]. The Cadmium oxide (CdO) is a conducting 

transparent semiconductor with a direct band gap of 2.5 eV. The CdO has chosen for more number of 

importance applications, low cost and wide spread availability [4].  

In the present work, we aimed to synthesis of CdO decorated PANI composites was synthesized via 

precipitation followed by in situ chemical oxidative polymerization method using aniline as a monomer and 

ammonium persulphate as intiator in presence of HCl as a dopant. The FTIR spectra demonstrate the transition 

metal salt had been incorporated into the polymer chains. The XRD patterns of average crystalline size can be 
calculated from the Scherer’s formula found at 30-40 nm. Surface morphology of CdO-PANI is agglomeration 

of uniform smooth particles onto the spherical sized PANI surface. Electrical properties of CdO-PANI were 

found to be increased when compared to pure PANI. Thermal properties CdO decorated PANI has higher 

thermal stability than pure polyaniline. Thus results indicate that the addition of CdO nanoparticles to the PANI 

matrix composite has improved electrical and thermal properties.  
Key words: Polyaniline, Cadmium oxide, thermal stability, hybrid composite, electrochemical property 



212 Frontier Areas in Chemical Technologies 
 

 

 
References: 
[1] J.J, Li, Mater Lett.(2007) 61: 4894-4896. 

[2] M. Banimahd Keivani, EJournal of Chemistry. (2010) 7: 105-110. 
[3] D. Aussawasathien, J.H. Dong, L. Dai, Synthetic Metals. (2005) 154: 37-40. 

[4] O. Vigil, F. Cruz, Mater. Chem. Phys. (2001) 68; 249–252.  

7.26 Biotemplate connected on SnO2-graphene hybrid composite for structural, morphological 
and thermal properties 

M.Karpuraranjith, S.Thambidurai* 
Department of Industrial Chemistry, School of Chemical Sciences, Alagappa University, Karaikudi - 630003, Tamil Nadu. 

Email: ranjith3389@gmail.com  

Abstract 
 Chitosan (CS) is one of the promising natural biopolymer on earth used in wide range of applications 
with excellent film forming abilities, biocompatibility, non toxicity, good water permeability, metal ion 

adsorption, high mechanical strength, susceptible to chemical modification due to the presence of reactive 

hydroxyl and amino functional groups. Tin oxide (SnO2) is one of the most promising materials, an n-type 

semiconductor with a wide band gap (Eg = 3.6 eV) and high capacitance, low cost, have been wide range of 

applications such as energy storage, gas-sensing materials and antireflecting coatings in solar cells.Graphene is a 

single layer with to dimensional structure of carbon atoms. It has extensively interesting research topic for the 

reason that distinctive property such as the mechanical, thermal and excellent electrical conductivity. It’s 

promising candidate in wide range of applications for storage devices, catalysts, optoelectronic, chemical 

sensors, ash memory storage devices, transparent conductors and super capacitors. 
 In the present study, Chitosan-SnO2-graphene hybrid composite synthesized by chemical precipitating 

method using chitosan as a biosurfactant,  graphene, tin chloride as a source materials and sodium hydroxide as 

precipitating agent. The functional groups of resultant matrix from chitosan, metal oxide and graphene were 
characterized and confirmed by FTIR, and RAMAN Spectroscopy. The crystallite size of the hybrid composite 

was confirmed by X-ray diffraction analysis (XRD). Surface morphology of the synthesized hybrid composites 

was analyzed by HR-SEM with EDAX, TEM analysis. The optical property of chitosan-SnO2 and graphene 

hybrid composite was analyzed by UV-Vis DRS. The chitosan-SnO2 particle intercalated graphene layer, 

thermal stability was analyzed by TG-DTA; the results demonstrate that chitosan-SnO2 intercalated graphene 

layer has reinforced effect compared to among the components. Therefore, Biotemplate connected on SnO2 

intercalated to graphene layer can be promising materials for waste water treatment, sensors and super 

capacitors applications. 
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Abstract  
 Nowadays, considering the business cost and energy/ environmental concerns, the use of biomass 

materials to produce activated carbons (ACs) becomes one of the hot topics. Until now, various biomass 

materials, such as dates’ stones, coconut shells, pitch coke, wood, rice husk, walnut shell and banana peel. AC 

materials are fabricated by a feasible two-process that consists of carbonization followed by activation. 

Pyrolysis is occurred in an inert gas atmosphere, such as nitrogen and argon. Whereas, activation is usually 

carried out via a high temperature process that involves the chemical etching agent of zinc chloride, potassium 

hydroxide, potassium carbonate and phosphoric acid.  

  In the present study, Activated carbon-ZnO/Polypyrrole hybrid composite synthesized by chemical 

precipitation and polymerization method using Tea waste material as a bio mass, Zinc chloride as a source 

materials and sodium hydroxide as precipitating agent and polymerized with pyrrole. The functional groups of 

resultant matrix from carbon, metal oxide and nitrogen groups were characterized and confirmed by FTIR 

Spectroscopy. The crystallite size of the hybrid composite was confirmed by X-ray diffraction analysis (XRD). 

Surface morphology of the synthesized hybrid composites was analyzed by HR-SEM with EDAX. The optical 

property of hybrid composite was analyzed by UV-Vis DRS. The Activated carbon-ZnO/Polypyrrole hybrid 

composite thermal stability was analyzed by TG-DTA; the results demonstrate that activated carbon-

ZnO/Polypyrrole hybrid composite has reinforced effect compared to among the components. Therefore, 

Activated carbon-ZnO/Polypyrrole hybrid composite can be promising materials for waste water treatment, 
sensors and super capacitors applications. 
Key words: Activated carbon, Zinc oxide, Polypyrrole, thermal stability, hybrid composite 
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Ionic liquid crystals (ILCs) are fascinating class of materials which incorporate the attractive properties 

of ionic liquids such as ionic conductivity, high polarizability, low vapour pressure and the interesting features 

of liquid crystals namely organized structure, anisotropic chemical and physical properties. [1] These 
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remarkable properties of the ILCs promise potential applications in a variety of fields such as anisotropic ionic 

conductors, organized reaction medium for organic synthesis as well as the synthesis of mesoporous and 

nanostructured materials, electrolytes for dye sensitized solar cells and electrochemical applications. [2] Up to 

date several ILCs exhibiting different mesophase structures namely, hexagonal, cubic, SmA (lamellar) phases 

have been reported and their ionic conductivity properties have been   

 
Figure 1: Different mesophase structures exhibited by ILCs 

 investigated in detail.[3,4,5] However, the other interesting properties of ILCs such as organized reaction 

medium and as electrolyte for electrochemical reactions are less explored.[6] In this regard we have prepared a 

new ILCs compound containing an imidazole moiety and intend to employ the mesophase as reaction medium 

for nanomaterials preparations. Herein, we present the preparation of the compound, its chemical 

characterization and our preliminary results on mesophase behavior. The calamitic (rod-like) ionic liquid crystal 

(4) with an imidazolium moiety at the end of the molecule is designed and synthesized  following a pathway 

shown in Scheme 1. The synthesized compounds were characterized using infrared and nuclear magnetic 

resonance spectroscopy and the investigations on mesomorphic behavior are under progress. 

 
Scheme 1: Synthetic pathway for the preparation of calamitic ionic liquid crystal 4. 
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Abstract: 
The US Environmental Protection Agency is developing policy regarding the presence of different 

drinking water disinfection by-products (DBPs). The hypochlorous and hypobromous acid react with naturally  

present organic matter to form water disinfection byproducts (DBP’s) along with four primary Trihalomethanes 

such as chloroform (CHCl3), Bromodichloromethane (CHCl2Br), Dibromochloromethane (CHClBr2) and 
Bromoform (CHBr3). This study examined the corporation drinking water quality   and found the presence of 

halophenols, one of the disinfection byproducts as a result of disinfection during chlorination.  

The water pH value was in the range of 7.98 and the water temperature varied from 63
o
C. The effects 

of halide ions, natural organic matter, and drinking water matrix were investigated. The variations of 

physicochemical parameters as, Electrical conductivity, Total dissolved solids (0±1.22), Dissolved oxygen 

(DO), Hardness, Calcium, BOD, COD(99±0.08) and major anions namely; Sulphate, phosphate have been 
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investigated in the main channel of corporation drinking water, Tiruchirappalli, during the year, Jan-2015. The 

amount of Bromate (81±2.05), Iodate (0.233±0.05), Chlorite (52±1.24) and Chromate (0.098±2.18) was done 

using UV visible Spectrophotometer.  

Here, three extraction solvents are employed for the extraction of disinfection byproducts; the solvents 

were Hexane, Petroleum ether and Pentane by liquid- liquid extraction method. The two most bountiful classes 

of DBPs are trihalomethanes (THMs) and haloacetic acids (HAAs) (Krasner et.al 1989). The USEPA has 
prescribed the maximum permissible level of Trihalomethanes (CHCl3, CHCl2Br, CHClBr2, and CHBr3) to be 

80 μg/L. The Gas chromatographs equipped with capillary columns (DB-WAX, Agilent Technologies, J&W 

was employed for the analysis of the drinking water sample. 

The analysis shows the presence of 2-bromo-4-chlorophenol. It is commonly accepted that the reaction 

between chlorine and humic substances, a major component of NOM, is responsible for the production of 

organochlorine compounds during water treatment. Most chlorine DBPs are produced during oxidation and 

substitution reactions.  The major functional groups of humic substances include acetyl, carboxyl, phenol, 

alcohol, carbonyl and methoxyl. The reactions proceed much more rapidly at high pH than at low pH.  

The formation of such Bromochlorophenol may be due to the reaction between the Chlorine introduced 

in the form of hypochlorite with phenols and also with the bromine/ bromate present in the water sample.Most 

chlorine DBPs are produced during oxidation and substitution reactions.  The major functional groups of humic 

substances include acetyl, carboxyl, phenol, alcohol,carbonyl and methoxyl. The reactions proceed much more 

rapidly at high pH than at low pH.  

Chlorine and bromine compounds are reported to be carcinogenic, mutagenic or teratogenic through 

animal studies (Clifford et.al 1999).The formation of Bromochlorophenol may be due to the reaction between 

the Chlorine introduced in the form of hypochlorite with phenols to produce monochlorophenols, 

dichlorophenols or trichlorophenols.This study was conducted to identify DBPs from the corporation drinking 

water by employing Gas chromatography coupled with Mass Spectrometry. 

 

 
Fig 1. Total Organic Carbon 
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Abstract: 
 Alginate has a variety of applications due to their biocompatibility and biodegradability character, it 

treated into various morphologies such as films, capsules, beads or hydrogels. Here, to enhance the antioxidant 
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activity of a vitamin B2(Riboflavin) that uses alginate as a carrier matrix.Riboflavinwas incorporated in the 

alginate gel beads as a model bioactive compound. Vitamin B2 (Riboflavin) loaded calcium chloride cross 

linked alginate hydrogel beads were prepared by ionotropic gelation followed by freeze-thawing cycles. The 

crosslinking Process was confirmed by FT-IR and XRD techniques. Scanning Electron Microscope (SEM) and 

EDX spectra were used to study the morphology and surface elemental composition of the prepared vitamin-

alginate gel beads. The antioxidant activity of the prepared riboflavin-alginate gel beads was performed with an 
aqueous system. The resultant vitamin incorporated alginate gel beads displayed good antioxidant properties. 

  
 

 

 
Keywords: Calcium alginate, Riboflavin, Hydrogel beads, Anti-oxidant activity. 
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 Liquid crystals (LCs) are self-assembled soft materials with a huge potential for application in a wide 

variety of fields such as sensing, biomedical, photonics, optoelectronics, electronic conductors, photovoltaic etc. 

apart from their significant use in display technology.[1,2] For the majority of these LC applications, a pre-

oriented well, aligned sample of LC on a suitable substrate is highly crucial. The conventional methods existing 

so far for the alignment of LCs are effective in orienting the mesophase such as nematic, smectic only and not 

efficient over a long period of time. Therefore, there is a significant need for formulating simple strategies for 

effective alignment of these materials on different substrates. An alignment layer made of molecules with a 

similar shape, i.e., LC molecules itself will provide necessary shape and symmetry compatibility for the bulk LC 

sample to be aligned. In view of this, we are forming the self-assembled monolayers (SAMs) of tailor-made LC 

molecules on various substrates and investigating the alignment abilities of these films to orient the bulk LC 

sample.  

 Herein, we present the SAM of a rod-like thermotropic LC compound (structure b) on a transparent, 

conductive indium tin oxide (ITO) substrate and the electron transfer properties of the modified substrate across 

the electrode-electrolyte interface. The preparation of the LC compound, SAM formation on ITO and 

electrochemical characterization of the SAM modified substrate are described. The vinyl terminal group in the 

LC compound is converted to a trimethoxysilane moiety through a hydrosilylation reaction (Scheme 1), since 
trimethoxysilane compounds can be very effectively attached on to ITO surface (Figure 1). All the synthesized 

compounds are characterized using infrared and nuclear magnetic resonance spectroscopy. Mesomorphic 

characterization is carried out using a combination of differential scanning calorimetry, X-ray diffraction  and 

polarizing optical microscopy studies. The LC compound displayed a smectic C and nematic phases. The 

electron transfer behaviour of the LC SAM modified substrate is studied using a cyclic voltammetry technique 

by employing a potassium ferrocyanide as a redox probe. Studies on alignment properties of the LC SAM 

modified substrate for the orientation of the bulk LC sample are underway. 
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Fig.2. SEM image of Riboflavin 
-hydrogel beads 
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Scheme:Synthetic pathway for the preparation of liquid crystals 

 

Figure 1:A Schematic representation of LC monolayer functionalized ITO electrode  
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Abstract 
        Micronutrients are “trace elements” are essential in small quantities for the growth of plants. Fe, Mn, Zn, 

Cu, B, Mo, Co and Cl2 are considered as micronutrients. These micronutrients may produce synergetic and 

antagonistic effects in plants, if they are present in excess or in deficiency level in the soil. In this study assess 

the Physico-Chemical parameters and micronutrient status of Fe, Mn, Zn and Cu in Sirkazhi taluk of 

Nagapattinam district in Tamilnadu state. Surface soil samples depth (0 – 20 cm) numbering 100 from 20 

revenue villages, five samples were collected from each revenue village.The study area covers Coastal 

Agriculture land area of Sirkazhi taluk.The basic physico –chemical parameters pH, EC and OC were calculated 

in the study area. Assess the micronutrient status by using Atomic Absorption Spectrophotometer. By using the 

critical levels fixed by earlier workers for DTPA (Diethylene Triamine Penta Acetic acid) extractable 
micronutrients in Tamilnadu soils, the percentage deficiencies of individual nutrients were calculated in each 

revenue village. From the results of the analysis of soil samples, concrete suggestions can be made to improve 

the soil quality and crop production. 

Keywords: Micronutrients, Sirkazhi taluk, Soil, Tamil Nadu. 
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Abstract 
 Nano-structured vanadium dioxide (VO2) are fabricated via facile thermal-decomposition method by 

using PVA (wt %) (Poly vinlyalcohol) as a capping agent. The prepared nanocomposites VO2, VO2/ 2% PVA, 

VO2/ 4% PVA and VO2/ 6% PVA were  characterized through Ultra-violet Diffuse Reflectance spectroscopy 
(UV-Vis-DRS), Fourier- Transform Infra-red (FT-IR) spectrum, X-ray diffraction (XRD) pattern,  Scanning 

Electron Microscopy (SEM), Energy Dispersive X-ray spectroscopy (EDX) and High resolution Transmission 

electron microscopy (HR-TEM) techniques. The band gap of the synthesised nanocomposites shifted to the 

visible region when loading with 2% PVA, 4% PVA and       6% PVA. The bands appear in FT-IR spectrum 

from 550 cm
-1

 to 1100 cm
-1

 are attributed to the stretching vibrations of V-O and the crystal structures are 

belonging to monoclinic. The SEM image shows that, the aggregation of uniform spheres like structure due to 

capping effect of PVA. The HR-TEM image reveals that the uniform matrix of PVA incorporated on the surface 

of VO2 nanoparticles.  

Keywords: Vanadium dioxide nanocomposites, polymer modified, thermal decomposition,  
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Fig. 1. SEM image of VO2 / 6% PVA 
nanocomposites 

Fig. 2. HR-TEM image of VO2 / 6 % PVA 
nanocomposites 
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Abstract 
This research involves the preparation of Copper based metallo drugs with the ligand 2-(1H-

benzo[d]imidazole-yl) methylamino) benzoic acid. The ligand was prepared through general mannich reaction 

by the condensation of anthranilic acid with formaldehyde and benzimidazole. The ligand and the copper based 

metal complex were evaluated for antibacterial and antifungal activity. The [Cu(L2)Cl2] complex showed 
significant antibacterial activity against Shigella sonnei, Klebsiella pneumonia, Proteous vulgaris, Salmonella 
typhi, Proteous mirabilis and the antifungal activity against Curvularia lunata, Aspergillus niger, Aatternaria 
solani, Bipoaris sps, Aspregollus fumigates. The activity data show that the metal complexes are more potent 

than the parent ligand. These results collectively support the use of [Cu(L2)Cl2] complex as a suitable drug to 

treat bacterial and fungal infections. 

 
Keywords: Copper(II)complex, 2-(1H-benzo[d]imidazole-yl) methylamino)benzoic acid , antimicrobial studies.  

7.35 Synthesis, structural, morphological and electrical properties of Zn1-xAlxO nanocrystals for 
thermoelectric applications 
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Increasing industrial sources and burning of fossil fuel causes CO2 emission which leads to potential 

global warming. Hence, it is highly essential to find an alternate way of generating electrical energy instead of 

burning fossil fuel for solving the energy and environmental problems. Zinc Oxide (ZnO) is a promising direct 

bandgap semiconductor useful for many applications [1-3]. The thermoelectric properties of Al doped ZnO have 

been widely studied. The thermoelectric performance of a material can be determined by the dimensionless 
figure of merit (ZT). The problem with ZnO is its high thermal conductivity at elevated temperature, which 
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results low ZT of the material. Nanostructuring the material is an efficient way to control the phonon transport, 

thereby thermal conductivity of the material. Zinc Oxide (ZnO) is a direct bandgap semiconductor useful for 

many applications. Thermoelectrics is a promising technology to convert waste heat into useful electric energy. 

The thermoelectric performance of a material can be determined by the dimensionless figure of merit (ZT). The 

thermoelectric properties of ZnO have been widely studied. The problem with ZnO is its high thermal 

conductivity at elevated temperature, which results low ZT of the material. Nanostructuring the material is an 

effective way to control the phonon transport, thereby thermal conductivity of the material.  

In the present work, Zn1-xAlxO nanocrystals were synthesised by sol-gel method with various molar 

ratios of the precursor solution. The structural properties of the material were studied by X-ray diffraction 

analysis. The morphology of the synthesized nanocrystals was studied by FE-SEM analysis. The Zn1-xAlxO 

nanocrystals were pelletized and the electric properties of the pelletized nanostructured material such as 

electrical conductivity, carrier concentration, mobility were measured as a function of composition ratio. The 

electrical conductivity of the Zn1-xAlxO increased with x up to 0.1 and relatively decreased at higher Al 

composition ratio. Therefore the electrical properties of the synthesised material can be tuned by varying the Al 

composition thereby the thermoelectric properties of the material.  
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7.36 The effect of Zn:ti ratio on the various phase formation and optical properties of zinc 
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Abstract 
Titanium dioxide (TiO2) is a promising material for various applications due to its excellent stability, 

nontoxicity, low cost and its ability to produce highly oxidizing radicals [1,2]. ZnO is also a potential material in 

the areas of photocatalysis [3], solar cells [4], and gas sensors [4, 5]. As a consequence, the TiO2-ZnO related 

composite material is highly useful for all the above-mentioned applications and the properties of the composite 

material can be tuned based on the composition ratio of the source materials. In the present work, ZnTiO3 

nanocrystals were synthesized by sol-gel method with different Zn and Ti molar ratios. The synthesized 

nanocrystals were annealed at different temperatures to study the impact of Zn and Ti molar ratio and annealing 

temperature on the structural and optical properties of the titanates. The structural, morphological and optical 

properties of sol-gel synthesized ZnTiO3 nanocrystals were studied by XRD, FESEM and UV-Vis optical 

spectroscopy. The phase transition of titanates from one phase to another phase as a function of annealing 

temperature were studied by XRD analysis. Three different phases such as anatase form of TiO2, ZnTiO3 and 

Zn2Ti3O8 were observed in the samples calcined at temperature above 600°C. Moreover the Zn2Ti3O8 phase was 

dominated in the samples calcined at 800°C and 1000°C as the diffraction peaks corresponds to Zn2Ti3O8 phase 

was dominant in both the spectra. From the FESEM images, it was observed that the particles are mono 

dispersed with sizes less than 100 nm at temperature of 400°C. However, when the calcination temperature 

increases, the particles are grown as large size crystallites. The photoluminescence (PL) of the samples were 

systematically investigated as a function of Zn to Ti ratio and annealing temperature. The PL results show that 

the emission wavelength can be tuned based on the Zn and Ti ratio and thus useful for various optical 

applications. 
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7.37 Dynamic sensing of ascorbic acid, dopamine and uric acid at electrochemically exfoliated 
graphene oxide-gold nanoparticle by electrochemical methods 

Habibulla Imran, Venkataraman Dharuman*  
Molecular Electronics Laboratory, Department of Bioelectronics and Biosensors, Science Block, Alagappa University, 

Karaikudi – 630 004. E-mail: dharumanudhay@yahoo.com 

Graphene oxide was prepared from pencil as a graphite rod (dimensions of 60 mm length, 0.6 mm 

diameter and surface area 20 mm2) electrochemically by applying a constant DC potential +7 V between two 

pencil electrodes in phosphate buffer saline (pH 7.4) without using ionic liquids, Scheme 1. The formation of 

GO is confirmed by XRD, FTIR, Raman spectroscopy, Scanning electron microscope (Fig. 1) 

photoluminescence and UV-Vis spectroscopy. The obtained GO washed and transferred to Dimethylformamide 

(1.5 mg / 1 ml) and sonicated for 1 hour. The GO immobilized on polished glassy carbon electrode (GCE) by 

simple drop casting followed by electrochemical deposition of gold nano particles (AuNP) to for GO-AuNP. 

Both the GO and GO–AuNP modified GCEs are tested for the simultaneous detection of DA, AA, and UA. The 

peaks are well separated on both the GO-AuNP surfaces, however, significant differences are clear between the 

two CV profiles,    Fig. 2. The GCE–GO–AuNP surface exhibits well defined peaks for all these analytes in CV. 
The CV peak current increases for the AA, UA and DA. DPV was used for simultaneous detection of the DA, 

UA and AA and detection limits observed were 20 (UA), 5 (DA) 200 µM (AA). Concentrations of DA, AA and 

UA in real samples viz., dopamine injection, vitamin C tablets and human urine are evaluated by LSV. 

 

 

 

 

 

 

 

 

Scheme 1 Electrochemical exfoliation of a pencil to form graphene oxide 
 

 

Fig. 1 SEM images (A) Pencil 
graphite rod (B) GO and (C) GO-AuNP. 

 
 

  

 

 

 
 
Fig. 2 Simultaneous detection of 1 mM of dopamine, ascorbic acid and uric 

acid in PBS (pH 7.4) for GO (curve a) and GO-AuNP (curve b). 
Keywords: Electrochemical, XRD, FTIR, UV-Vis, dopamine 

 

 

7.38 Synthesis and characterization of polypyrrole-zirconia-graphene (Ppy-ZrO2-Graphene) 
nanocomposite for voltammetric nitrite detection 
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Abstract 
A novel strategy to fabricate nitrite sensors was developed based on polypyrrole -zirconia - graphene 

nanotubes (Ppy-ZrO2-Graphene) composite film on glassy carbon electrode. The Poly pyrrole (Ppy) nanotubes 

were synthesized by using the complex of methyl orange (MO) / FeCl3 as a template. Followed by mixing of 

ZrO2 and graphene have been performed over the Ppy nanotubes to the form Ppy-ZrO2-Graphene nanotubes. 

The resulting ppy and Ppy - ZrO2 – Graphene composite was characterized by X-ray Diffraction (XRD),Fourier 

transform Infrared spectroscopy (FTIR), Cyclic voltammetry (CV), Electrochemical Impedance spectroscopy 
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(EIS),and linear sweep voltammetry (LSV).The nanotubical structure with high surface area of Ppy-ZrO2-

Graphene composite film has been highly catalytic activity toward the electrochemical oxidation of nitrite. The 

modified electrode showed good linear range between 0.5to1.5µm. In this work, we synthesized high-quality of 

PPy-ZrO2-Graphene nanotubes by a simple chemical route using methyl orange as a soft template.  The new 

material can be considered as a high sensitive in voltammetric determination of Nitrite.  The proposed sensor 

shows a novel electrocatalytic activity towards the anodic oxidation of Nitrite with a significant enlargement in 

peak current and a great decrease in peak potential.  The reproducibility, stability and low detection limit of the 

proposed electrode make it appropriate for use in the electrochemical determination of Nitrate in pharmaceutical 

and clinical preparations. 
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Abstract 
A sensitive electrochemical method for riboflavin (RF) detection based on Ce–NiO nanostructures was 

developed using a hydrothermal assisted chemical route. The created several oxygen vacancies on Ce doping are 

considered as the key factor for the magnificent electro catalytic behavior of the Ce – NiO sample. The same 

oxygen vacancies also play an important role in antibacterial applications. Hence dual behavior of this Ce – NiO 

sample was investigated: (i) RF sensing was characterized by XRD, SEM, cyclic voltammetry (CV), 
electrochemical impedance spectroscopy (EIS) and square wave voltammetry (SWV) using [Fe(CN)6]

3−/4−
 and 

phosphate buffer solution (PBS) for probing the binding interaction between the Ce – NiO and RF. The Ce ions 

doped into the NiO nanostructure exhibit an excellent performance towards the detection of RF over a wide 

linear range from 1 mM to 50 nM, with a detection limit of 0.676 nM (3σ/b). (ii) Investigation of antibacterial 
activity using both Gram negative and positive bacterial strains. The minimal inhibitory concentration and 

minimal bactericidal concentration against B. Subtilis is found to be 10 μg ml−1
. The diameter of the zone of 

inhibition for B. subtilis and S. aureus is quantified to be 22 and 18 mm respectively. Our results confirmed that 

Ce - doped NiO nanomaterial is a useful platform for electro catalytic and biomedical applications. 

  



222 Frontier Areas in Chemical Technologies 
 

 

7.40 Synthesis and characterization of polyaniline-zirconia-graphene (PANi -ZrO2 - Graphene) 
nanocomposite for voltammetric nitrite detection 
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Abstract 
              A novel strategy to fabricate sensors was developed based on polyaniline/ZrO2/Graphene nanotubes on 

glassy carbon electrode. The polyaniline (PANi) nanotubes were synthesized by using the complex of methyl 

orange (MO)/FeCl3 as a template. Followed by mixing of ZrO2 and Graphene have been performed over the 

PANi nanotube to form PANi/ZrO2/Graphene nanotubes. The resulting PANi was characterized by fourier 

transform infrared spectroscopy (FTIR), Cyclic voltammetry (CV), Electrochemical impedance spectroscopy 

(EIS), X-ray diffraction (XRD) and Linear sweep voltammetry (LSV).  The nano tubical structure with high 

surface area of PANi has been highly catalytic activity toward the electrochemical oxidation of nitrite.  The 

modified electrode showed good linear range between 0.1 to 1mM. In this work, we In this work, synthesized 

high-quality of polyaniline - (PANi-Zro2-Graphene) nanotubes by a simple chemical route.  The new material 

can be considered as a high sensitive in voltammetric determination of nitrite.    The reproducibility, stability 

and low detection limit of the proposed electrode make it appropriate for use in the electrochemical 

determination pharmaceutical and clinical preparations. 
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7.41 Synthesis of Pyrano-phenazine derivatives and their evaluation biological activities 
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Abstract 
 The pyrano-phenazine derivatives were synthesized by an efficient procedure using the reaction 

between benzophenacin-5-ols with the condensation product of an aldehyde with meldrum acid in the presence 

of a catalytic amount of L-proline at ambient temperature. The procedure is very simple, and products could be 

separated from the reaction media by simple filtration. High functional-group tolerance both in the 

benzophenazin-5-ol and aldehyde moieties, facile reaction procedure, medium- to-high yields, and simple 

separation of the products from the reaction media are the advantages of this route. All Pyrano-phenazine 
derivative are very good activity in anti biofilm and tumor. All derivatives obeyed Lipinski’s rule of five with 

good biological activity.  All targets among two showed lesser drug likeness and drug score values compared to 

the derivatives using OSIRIS property explorer. Except these two derivatives, all other synthesized targets act as 

drugs.   
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7.42  Ag6Mo10O33/ZnO nanocomposites with high visible light photocatalytic activity for removal 
of organic pollutant: Optimization by Genetic algorithm 
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Abstract 
Photocatalytic removal of toxic dye from aqueous medium is a challenge because of the relatively low 

efficiency of photocatalysts. There has been sustained interest in a variety of efficient nanomaterials for aqueous 

treatment. In the present work, an efficient photocatalyst Ag6Mo10O33/ZnO was synthesized via simple route. 

The materials were characterized by UV-visible-DRS, FT-IR, XRD, SEM and EDX. The optical band gap was 

3.05 eV for ZnO and 2.8 eV for Ag6Mo10O33/ZnO, which is quite lower than that of bare ZnO. The present 

investigation describes the applicability of Ag6Mo10O33/ZnO for removal of Congo red (CR) from aqueous 
solution. The simultaneous photocatalysis proved to be a better reaction condition for photo degradation of the 

dye in the presence of Ag6Mo10O33/ZnO under visible irradiation. A significant removal efficiency of 94 % for 

CR was achieved in 2 h.  An  artificial  neural  network  comprising  three  input  variables  (pH, catalyst  

dosage,  dye concentration),  10 neurons  and  an  output  variable (% dye degradation)  was  optimized,  tested  

and  validated  for  dye  degradation.  The  network,  based  on  tangent  sigmoid  and  linear  transfer  functions  

for  the  hidden  and  input/output  layers,  respectively. The Levenberg–Marquardt  back  propagation  training  

algorithm,  can  successfully  predict  dye  degradation. 

 

Keywords: photocatalyst, nanocomposite, congored, degradation, artificial neural network. 

 
Fig.1 Optimized Artificial Neural Network Model for Degradation of Organic Pollutant 
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Abstract 
 

Cyclic voltammograms of RR 2 on glassy carbon electrode at different pH, scan rate and concentration 

were recorded. The effect of pH was studied by varying pH from 1.0 to 9.2. In the pH range studied one sharp 

anodic peak was prominently seen in the cyclic voltammograms at scan rate 100 mV/sec. One anodic peak 

around potential 862 mV and one broad cathodic peak centered around –584 mV were observed. The maximum 
peak current was obtained at pH 1.0. This shows that the electrochemical oxidation of RR 2 is facilitated in 

acidic media and hence the rate of electron transfer is faster. Environmental problems such as appearance of 

colour in discharges from various industries, combined with the increasing cost of water for industrial sector, 

have made the treatment and reuse of effluent increasingly attractive to the industry. Textile industry is one of 

the oldest industries in India with over 1000 industries. Taking into account the volume and composition of 

effluent, the textile wastewater is rated as the most polluting among all in the industrial sectors. Electrochemical 

degradation experiments were conducted to degrade a textile dye. UV-VIS absorption spectrum of 100 ppm 

reactive red 2 dye was studied from 200 to 800 nm. The typical absorption spectra exhibited two bands at 286 

and 526 nm. The absorption band at 286 nm may be due to π-π* electronic transition of benzene ring. The 

absorption band at 526 nm associated with conjugation of dye molecules. A laboratory scale bench-top reactor 

was used to investigate the effect of various operating parameters using stable anode. The influence of operating 

variables on the mineralization efficiency was studied as a function of the current density, the initial pH, the 

initial concentration of the dye and the addition of charcoal. Measurement of absorbance was used to 

discriminate the effect of charcoal in the electro-oxidation process. We found that the decolouring efficiency 

increased whereas the mineralization efficiency decreased with the increasing concentration of charcoal. 

Quantitative measurement of organic ions was done by electrochemically. On the basis of the reaction products 

identified, a possible degradation pathway for the anodic oxidation of RR2 in aqueous solution is proposed.  

 

Key words: Cyclic voltammetry, Reactive Red 2, Lead Electrode, Degradation, Charcoal 
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7.44. A facile synthesis of magnetic activated carbon/CoFe2O4 nanocomposite for the adsorption 
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Abstract 
 

Activated carbon (AC)/CoFe2O4 nanocomposite have been prepared by a simple pyrolytic method 

using a mixture of oxalates of iron(III) and cobalt (II) was investigated by batch technique. The synthesized 
nanocomposites were characterized by Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction 

(XRD), scanning electron microscopy (SEM), energy dispersive x-ray spectroscopy (EDX), transmission 

electron microscopy (TEM), and vibrating sample magnetometry (VSM). The size of cobalt ferrite nanoparticles 

formed from oxalate of iron (III) and cobalt (II) precursor was in the range of 6-27 nm. The saturation 

magnetization (Ms), remanence (Mr) and coercivity (Hc) of the magnetic carbon nanocomposite were found to 

be 0.2717emu/g, 0.0308emu/g and 338.06 Oe, respectively. The resulting nanocomposite shows extraordinary 

adsorption capacity and fast adsorption of removal of organic dye, congo red (CR), in water. The adsorption 

kinetics and isotherm studies were investigated and the results show that the as-prepared AC/CoFe2O4 

nanocomposite could be utilized as an efficient, magnetically separable adsorbent for the environmental 

cleanup. 
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5.0 Voight Reaction – Recent Advances and Applications 

H. Surya Prakash Rao 
Department of Chemistry, Pondicherry University, Pondicherry – 605 014. India 

hspr.che@pondiuni.edu.in; hspr@yahoo.com 

Voight reaction is for transformation of secondary α-hydroxy ketones into corresponding α-amino 

ketones. Although discovered as early as 1886, it has not enjoyed wide popularity in organic synthesis as its 

applicability was restricted to secondary α-hydroxy ketones. In terms of extending the applications of the 

reaction, we have shown that it takes place on tert-α-hydroxy ketones when present on rigid planar molecular 

frameworks like phenanthrene, pyrene and acenaphthylene. The reaction is not a simple substitution of the 
hydroxy group with amines, but goes through imine formation followed by 1,2-C migration. The reaction 

provides good opportunity for the synthesis of optically active α-amino ketones. We have achieved facile 

synthesis of some chromatographically separable and optically active tert-α-amino ketones by employing S-(-) 

or R-(+)-α-methylbenzylamines in the Voight amination. Details of this work and fall out of research in the area 

will be covered in the seminar talk. 
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