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Preface 

Advancements in research activities on Chemical Technologies attain greater 

momentum and reached hallmark in the era of scientific developments. Chemical 

technologies are a challenging as well as fascinating branch of chemistry and finding 

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 Sciences and 

Technologies. For the effective discussions and interactions the Department of Industrial 

Chemistry, Alagappa University, Karaikudi is organizing a National Level Seminar on 

Frontier Areas in Chemical Technologies (FACTs - 2018) to bring together National Experts 

from academic, research Institutions and industries on a common platform. The technical 

sessions of the seminar consists of Invited Lectures by Eminent Speakers from CSIR-CECRI 

, IIT, NIT, Universities and papers for both Oral and Poster presentations during the seminar 

on various advanced aspects in chemical Technology, Nano Technology, Green Technology, 

Polymer Technology, Textile Technology, Sensor Technology, Solar Energy Technology, 

Water Technology, Photochemical Technology and allied areas. 

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

volume containing abstracts of the Invited Lectures and Research Scholars Presentations to 

be discussed in the seminar to be held in Alagappa University, Karaikudi during 22 – 23
rd

 

March 2018. In the present’s seminar, there are about 6 Invited Lectures, 31 Oral and 79 

Poster presentations. In addition, the programme would include open forum discussions. 

About 250 delegates from various research institutes, Universities, Colleges and Industries in 

India would participate in the seminar. 

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

University, Karaikudi for supporting all the activities of this National Seminar and advising 

in promoting the growth of the Department of Industrial Chemistry. Our sincere thanks are to 

all the Syndicate Members, Prof. H. Gurumallesh Prabu, Co-patron, Registrar and 

authorities of Alagappa University, Karaikudi for   their constant support and encouragement. 

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

Members, Research Scholar and students of the Department of Industrial Chemistry. We take 

this opportunity to wish all the delegates a pleasant stay in Karaikudi and stimulating 

discussions during the National Seminar on Frontier Areas in Chemical Technologies. 

Edited By 

Dr. G. PARUTHIMAL KALAIGNAN 

Dr. M. SUNDRARAJAN 

Dr. T. STALIN 
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IL 1 WATER MANAGEMENT IN THE CONTEXT OF 

CLIMATE CHANGE 

K. Palanivelu 

Centre for Climate Change and Adaptation Research, Anna University, Chennai – 600025 

E-Mail: kpvelu@annauniv.edu 

Climate change is likely to intensify the current challenges of water scarcity and water 

competition within and between communities and nations particularly global south. The sectoral 

demand for water is more than the potential availability and it is likely to worsen in the future. 

Climate change, by increasing the frequency of extreme events such as droughts and torrential 

rains, risks having a negative effect on villages by reducing the supply of agricultural products 

and by causing a rural migration that the cities will be unable to manage. Extreme climate events 

may also aggravate urban-rural conflicts by reducing the amount of water available in reservoirs 

and bore holes. Over exploitation of ground water has led to the decline in ground water table in 

most of the areas. Due to erratic rainfall and inflation of agricultural inputs many agricultural 

lands were kept fallow or converted for other uses and agricultural labourers migrated to urban 

areas for searching jobs to sustain their life. Contamination of water bodies by pollutants also add 

more worry in the use of water for various purposes especially for drinking. 

Some major impacts of CC on water resources are  

 Increase in precipitation projected, hence Cyclones, Drainage and flood problems 

 Ground Water likely to become more saline with sea water ingress due to sea 

level rise & increase in cyclone intensities  

 Decrease in monsoon is projected leading to increase in demand for irrigation 

water  

 Increase in Ground Water demand. 

 Marginal increase in crop evapotranspiration leading to increase in water demand 

by crops 

Strategies to mitigate the impacts are rainwater harvesting (RWH), constructing check 

dams/ mini-reservoirs, interlinking of rivers, desilting/ widening of channels and drains, removing 

weeds from channels, strengthening embankments & infrastructure to manage disasters, increase 

reservoir storage potential, artificial recharge of  over exploited ground water and limit extraction, 

improve water-use efficiency in agriculture, renovate/ create small reservoirs, restoring and 

renovation existing tanks and traditional water bodies, construct and rehabilitate tail-end 

regulators to prevent intrusion of saline water into channels, installation of desalination water 

plants to ensure fresh water availability, strengthening infrastructure to manage disaster ,etc.  

It is important to conserve water under the climate change context because the two 

extreme events namely excess rain fall (heavy rain short duration) and drought will make it 

mailto:kpvelu@annauniv.edu
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difficult its availability for various uses including agriculture. This problem is compounded with 

environmental pollution of water bodies by untreated sewage and industrial effluents. Water 

conservation like RWH avoids depletion of Ground Water and improves its quality. Similarly 

pond and lake are also to be protected and its storage capacity to be improved by innovative 

restoration effort and empowerment of community. Even grey Water has to be recycled wherever 

possible with simple treatment of nature based solution to avoid water shortage.  

IL 2 THE STORY OF CAMPHOR 

H. Surya Prakash Rao 

Department of Chemistry, Pondicherry University, Puducherry – 605 014 

E-Mail: hspr.che@pondiuni.edu.in, hspr@yahoo.com 

Camphor (Arabic: kafur; Sanskrit: korpur) is a quint essential natural product. It is a part 

of folklore and is an integral part of religious activities. It finds a unique place in traditional and to 

some extant modern medicine. Physically, it is a waxy white solid and sublimes when heated. It 

has characteristic aroma through which it can be recognized even from distance. 

Camphor belongs to terpene family; a family that has a large group of secondary 

metabolites derived from mevalonyl coenzyme A. Within terpene family, it belongs to the sub-set 

of monoterpenes (C10H16O) that it is assembled notionally from two units of isoprene. Structurally 

it has [2.2.1]bicyclic heptane skeleton which embeds cyclohexane ring in unfavorable boat form. 

It has one carbonyl functional group (ketone) that can be readily differentiated into exo- and endo- 

faces. Constrained [2.2.1]bicyclic frame work with a hybridized carbonyl carbon makes camphor 

a reactive organic compound. 

The structure of camphor intrigued traditional organic chemists for a long time. Its 

structure elucidation took over four decades. Indeed the efforts of organic chemists to unravel the 

structure of this intricately designed natural product makes an engaging story. Extensive data 

accumulated through dedicated hard work that spanned over several decades lead to its structure 

which was confirmed by its synthesis from smaller well defined molecular entities. 

Synthetic organic chemists found camphor to be an attractive starting material for the 

synthesis a variety of more complex optically active products. In recent years we have been 

engaged in the studies on the rearrangement of the carbon skeleton of camphor. Besides 

delivering a lecture on the story of camphor, we will disclose our results on rearrangement 

reactions of camphor derivatives. 
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IL 3 SET OXIDATIVE CYCLIZATION: STEREOSELECTIVE 

SYNTHESIS OF HETEROCYCLIC RING SYSTEMS 

Sundarababu Baskaran 

Department of Chemistry, Indian Institute of Technology Madras, Chennai - 600 036 

E-Mail: sbhaskar@iitm.ac.in 

Stereoselective synthesis of biologically active molecules is a desired goal in organic 

synthesis.1 The heterocyclic ring systems bearing cyclopropane are ubiquitous in many 

biologically active natural products and in particular 3-azabicyclo[n.1.0]alkane framework is very 

common in many pharmaceutically important lead molecules. As a result of their medicinal 

applications, several tedious multistep synthetic approaches have been reported for the 

construction of 3-azabicyclo[n.1.0]alkane derivatives. One way that molecular complexity can be 

expeditiously constructed is by combining two or more distinct reactions into a single 

transformation. Moreover, single electron transfer (SET) oxidation of carbanion is one of the best 

ways of generating carbon-centered radicals, however the synthetic potential of the oxidative 

cyclization of carbanion strategy has not been fully explored in the stereoselective synthesis of 

biologically important molecules. In this presentation, our cascade-based strategies towards the 

synthesis of some of the molecules will be discussed.2,3 

mailto:sbhaskar@iitm.ac.in
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IL 4 PEM - BASED ELECTROLYSER FOR THE PRODUCTION 

OF HYDROGEN 

Electro Inorganic Division 

CSIR Central Electrochemical Research Institute 

Karaikudi – 630 003, Tamil Nadu, India 

E-Mail: sozhan@cerci.res.in 

The growing demand for energy throughout the world has caused great importance to be 

attached to the exploration of new source of energy among them solar energy now holds much 

promise as we are approaching the end of the fossil fuel era, it has become clear that we shall 

have to manufacture our future fuel since there are no natural energy sources or fuels having the 

convenience of utilization of the fossil fuel especially that of the best fluid fossil fuels. This in fact 

provides humankind great opportunity to decide on the best fossil fuel to manufacture. In this 

context hydrogen is the best fuel with many unique and unmatched qualities; it is the best 

transportation fuel, environmentally the most compatible fuel, the safest fuel and most effective 

fuel to society. 

Hydrogen is not freely available in nature, it exists as compound like hydrocarbons, water 

etc. Hydrogen can be produced from the renewable energy resources, water and biomass, extract 

from variety of processes by photolysis, electrolysis, thermo chemical, and biochemical methods 

etc. All large-scale hydrogen production facilities currently in operation use processes such as 

steam–methane reforming or partial oxidation of heavy hydrocarbons, which emit large amount of 

carbon dioxide. 

Electrolysis of water is the simplest technology for producing hydrogen. The electrolytic 

production of hydrogen is currently the only way to produce large quantities of hydrogen without 

emitting the traditional byproducts associated with fossil fuels. High pure hydrogen can be 

produced by electrolysis of water; alkaline water electrolyser commercially available is having 

certain disadvantages (alkaline fumes, more space occupation, low current density and high 

energy consumption). 

PEM (Polymer Electrolyte Membrane), water electrolyser consists of MEA (Membrane 

Electrode Assembly), current lead plates, fluid distributor, gaskets and end plates. PEM water 

Electrolyser is advanced version of the water electrolyzers.  The hydrogen can be produced by 

availability of off peak power or surplus power from hydroelectric power stations. Likewise the 

excess power or low power from the wind source and solar power can be used for production of 

hydrogen by water electrolysis. 
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IL 5 CARBON BASED NANOCOMPOSITES FOR ANODE OF 

RECHARGEABLE LI-ION BATTERY 

P. Murugan 

Functional Materials Division, CSIR Central Electrochemical Research Institute 

Karaikudi – 630 003, Tamil Nadu, India 

E-Mail: murugan@cerci.res.in 

In the present context, rechargeable Lithium Ion Battery (LIB) emerged as an irrefutable 

power source for portable electronic and electrical devices. Due to its various salient features, 

such as, high capacity, better operational voltage and compact size, the LIB outperforms 

conventional energy storage devises. Even though LIB is well commercialized long back, further 

modifications of its components are still considered as a very important task to achieve the fast 

growing demands in large scale electrical applications. Especially for anode, the well-

commercialized material is graphite, for which the theoretical specific capacity is limited to 372 

mAh/g as a result of the structural restriction of graphite which leads to form LiC6 compound. In 

this perspective, other elements from carbon family, known as intermetallics such as Si, Ge, and 

Sn are well attracted among the researchers since these materials possess higher theoretical 

capacity than that of graphite. In this work, we have explored the structural, electronic and 

electrochemical properties of Si/Ge/Sn-Li-CNT (or graphene) composites by employing first 

principles density functional theory (DFT) calculations. Our results show that the charge transfer 

between lithiatednano-clusters and CNT facilitates the adsorption cluster inside CNT, hence plays 

a crucial role for providing the higher structural stability for these composite anode materials. The 

calculated AIV of the composite manifest that they are suitable for LIB anode applications. 

IL 6 NANOSIZED SEMICONDUCTOR MATERIALS:  DIVERSE 

STRUCTURES WITH TAILORED PROPERTIES 

Sambandam Anandan 

Nanomaterials & Solar Energy Conversion Lab, Department of Chemistry, 

National Institute of Technology, Trichy - 620 015, India 

The synthesis of nanoparticles with unique properties has been intensively investigated 

through the process of acoustic cavitation in addition to various synthetic approaches. However 

acoustic cavitation-induced “sonochemistry” provides a unique interaction between energy and 

matter. Extraordinary conditions, namely, hot spots of 5000 K, pressures of ~1000 bar, heating 

and cooling rates of >1010 K s-1, generated during acoustic cavitation permit access to a range of 

chemical reaction conditions. In this lecture, the sonochemical synthesis of nanosized 

semiconductor particles for energy and environmental applications were discussed. 
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OP 1 Copper(I)-Catalyzed Highly Efficient Homo coupling of 

Terminal Alkynes to 1,3-Diynes 

P. Tamilselvan 

Associate Professor of Chemistry, Regional Institute of Education (NCERT, New Delhi), 

Mysuru-570006. 

Compounds containing 1,3-diyne linkage are known to have a variety of medicinal 

properties such as antifungal, antibacterial, anti-inflammatory, and antitumor activities. The 

diynes are also found to have their applications in the production of a variety of polymers and 

supramolecular materials. The synthesis of 1,3-diynes is better achieved by the classic 

homocoupling of terminal alkynes catalyzed by Cu(I) salts.  Literature survey reveals the 

availability of numerous Cu(I) catalyzed homocoupling of terminal alkynes in the presence of  

various bases. Recently, palladium complexes in combination with Cu salts, Au, Ag, and Ni salts 

were also employed as catalysts. However the results are not as satisfying as the procedures 

involving Cu(I) salts. In an attempt to find versatile base free protocol involving Cu(I) salt, our 

group screened various combinations of  CuI and CuCl and a variety of amine based ligands in 

various solvents such as nitromethane, acetonitrile, etc. The screening and the optimization 

conditions revealed that both CuI or CuCl could be used as the catalyst in combination with 

N,N,N-triamine in acetonitrile. In this procedure, a mixture of triamine, CuI or CuCl, alkyne, and 

acetonitrile was taken to a schlenk tube and immersed in a preheated oil bath and stirred typically 

for 30 to 45 minutes. The long chain alkynes such as nonyne are converted to corresponding 1,3-

diynes in less than 2 hours. The progress of the reaction was monitored using fluorescent coated 

TLC plate. The solvent was removed under vacuum and column chromatographed using a short 

path column.    
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OP 2 Manganese dioxide nanospheres: A novel hydrophilic modifier 

for ultrafiltration water treatment membranes  

M. Sri Abirami Saraswathi, K. Divya, N. Kanimozhi and A. Nagendran* 

Polymeric Materials Research Lab,PG & Research Department of Chemistry, 

Alagappa Government Arts College, Karaikudi - 630 003, India 

In this study, MnO2 nanospheres were prepared by hydrothermal technique, and their 

influence on the permeation and antifouling properties of poly (ether imide) (PEI) ultrafiltration 

(UF) membranes was investigated by the addition of three different concentrations such as 0.5, 

1.0 and 2.0 wt.% (designated as PEI-0.5, PEI-1 and PEI-2 respectively). The hydrophilicity 

properties of PEI/MnO2 membranes were investigated using contact angle and pure water flux 

measurements. The results revealed that the addition of MnO2 nanospheres enhances the 

permeation and antifouling properties of the membranes due to the increased surface 

hydrophilicity and is also clearly implies the effect of added MnO2 nanospheres. The 

morphological characterization such as SEM and AFM revealed that the modified membranes 

showed a noticeable change in the macrovoid formation, porosity and roughness parameters. 

During the fouling experiments using BSA and HA as model foulants, the modified membranes 

exhibited better antifouling capacity and enhanced flux recovery ratio (FRR) due to the improved 

hydrophilicity and water layer formation on the membrane surface. The membrane hydraulic 

resistance and tensile strength results suggested that, the PEI/MnO2 membranes exhibited 

improved resistance to pressure and mechanical stress compared to standard PEI, due to the 

changes occurred in their morphologies. However, the additive loading limited at 2 wt.%, in order 

to avoid the barrier effects of MnO2 nanospheres at higher concentrations. 

Key words: Ultrafiltration membrane, Polyetherimide, MnO2 nanospheres, Hydrophilicity, Anti-

fouling 

Introduction 

As an efficient separation technology, ultrafiltration (UF) process with polymers as base 

has been widely used in chemical, pharmaceutical and food industries [1]. However, the inherent 

hydrophobicity of the polymer materials often causes fouling due to the interactions between 

membrane surface and macromaolecular foulants present in the feed water. In order to overcome 

this problem, blending of fillers with commercial polymers in fabrication has been employed by 

the researchers worldwide. In this study, PEI a commercially available polymer was employed as 

base material and the MnO2 nanospheres, synthesized by hydrothermal method were employed as 

hydrophilic nanofiller. The performance hydrophilic and antifouling properties of the membranes 

were investigated and reported in detail. 
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Experimental section 

Synthesis and characterization of MnO2 nanospheres 

The synthesis of MnO2 nanospheres was carried out in a hydrothermal synthesis using 

MnCl2.4H2O, KMnO4 and 2- propanol [2]. Briefly, to 100 ml of 2- propanol, the pre-determined 

amount of MnCl2.4H2O was added and kept on reflux at 80˚C for 1h and few drops of KMnO4 

solution is added to the refluxed solution. Once a deep brownish colour MnO2 nanospheres were 

got precipitated, it was further filtered and dried. The as synthesized MnO2 nanospheres were 

characterized by Raman spectroscopy (ReinshawInvia Raman Microscope) and Field Emission 

Scanning Electron Microscope (FESEM) (Carl Zeiss, Germany) for the functional group and 

morphological analysis. 

Fabrication and characterization of PEI/MnO2 nanocomposite membranes 

Functional group and morphological characterizations 

Phase inversion method was adopted to fabricate the novel PEI/MnO2 nanocomposite 

membranes [3]by employing PEI as the base polymer material, NMP as solvent and the as 

synthesized MnO2 nanospheres as nanoadditive. The prepared membrane samples were 

characterized by Energy Dispersive X-ray (EDX) analysis in order to detect their elemental 

composition using Bruker nano, German by keeping the accelerating voltage at 10keV. 

Hydrophilicity and Antifouling characterizations 

The hydrophilicity characterizations were done using pure water flux, percent water 

content, contact angle and percentage porosity measurements. Further, the antifouling capacity 

and solute rejection properties of the membranes were analyzed by reversible and irreversible 

fouling, flux recovery ratio (FRR) and percent solute rejection.  

Results and Discussion 

The Raman and FESEM showed the successful formation of MnO2 nanospheres through 

hydrothermal method [4]. The EDX of nanocomposite membranes showed the elemental peaks of 

C, H, O, N and Mn, which confirms the existence of MnO2 nanospheres in the membrane matrix 

[5]. With the increasing concentration of MnO2 nanospheres, the PWF, percent WC, percent 

porosity increases and contact angle decreases. This is attributed to the intrinsic hydrophilic 

character of MnO2 nanospheres. Also, the enhanced hydrophilicity leads to the formation of water 

molecule layer on to the membrane surface which makes the adhesion of foulants difficult. By 

this way, the antifouling and rejection properties of the nanocomposite membranes also 

enhanced[6, 7]. 
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Conclusion 

MnO2 nanospheres were successfully prepared by hydrothermal method and incorporated 

into PEI membrane matrix with increasing amounts of 0.5, 1.0 and 2.0 wt.% via phase inversion 

method and incorporated into the PEI membrane matrix. The improved hydrophilicity, enhanced 

BSA and HA rejection and improved mechanical and antifouling properties of the MnO2 

nanospheres incorporated membranes were confirmed by highly enhanced PWF, percent water 

content, percent solute rejection, tensile strength measurement, antifouling capacities. Hence, the 

results from this study showed that, the synthesized MnO2 nanospheres is an excellent 

nanoadditive to be incorporated in appropriate amount can perform as a promising agent for new 

applications for this type of membranes.  
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Table 1. Polymer blend composition and hydrophilicity performance of Standard 

PEI and PEI/MnO2 nanocomposite membranes 

Membrane 

 

Blend composition 

(wt%) 

Solvent 

(wt%) 

PWF 

(Lm
-2

h
-1

) 
% WC 

Contact 

angle (º) PEI MnO2 NMP 
Standard PEI 17.5 0 82.5 39.5±1.2 45.2±0.5 79.4±0.5 

PEI -0.5 17.0 0.5 82.5 79.4±1.8 56.1±0.8 71.2±0.8 

PEI -1 16.5 1.0 82.5 98.5±1.0 66.4±1.2 64.2±1.2 

PEI -2 15.5 2.0 82.5 106.5±1.2 74.5±0.8 58.6±1.2 

Table 2. Solute rejection and roughness parameters of Standard PEI and PEI/MnO2 

nanocomposite membranes 

 

 

 

 

 

 

 

 

 

 

 

OP 3 Custom-made sulfonated poly (ether sulfone)/poly(vinyl 

alcohol) nanocomposite membranes containing tungsten 

disulfide nanosheets for DMFC applications 

K. Divya, M. Sri Abirami Saraswathi, M. Rahumath Ayisha and A. Nagendran* 

Polymeric Materials Research Lab,PG & Research Department of Chemistry, Alagappa 

Government Arts College, Karaikudi - 630 003, India 

Nanocomposite proton exchange membranes comprising of sulfonated poly (ether 

sulfone), poly (vinyl alcohol) and tungsten disulfide were fabricated successfully by solution 

casting method. Reinforcement owing to the existence WS2 on SPES/PVA afforded good 

mechanical and thermal stabilities to the nanocomposite  membrane, which was confirmed by the 

tensile strength and themogravimetric analysis. The surface morphology of the membranes in 

terms of roughness were scrutinized using AFM, showed the intercalation of WS2 nanosheets in 

polymer matrix. The intermolecular bond stretching, structural reorganization of membranes were 

analyzed using FT-IR and XRD. When PVA content was increased it was found that increase in 

water uptake and tensile strength of SPES membrane however decrease in proton conductivity 

upto 20 wt.% and increases from 30 wt.%. Further, incorporation of WS2 nanosheets into 

SPES/PVA matrix, the mechanical stability, proton conductivity and methanol barrier properties 

Membrane 

code 

Solute rejection (%) Surface roughness (nm) 

BSA HA Ra  Rq  Rz  

Standard PEI 84.5±0.2 83.4±0.2 20.6 26.2 46.8 

PEI -0.5 87.2± 0.1 86.8±0.3 33.2 36.6 69.8 

PEI -1 92.6± 0.5 91.6±0.2 32.6 43.2 75.8 

PEI -2 96.5± 0.2 96.0±0.5 40.4 49.1 89.5 
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of membrane were enhanced. These results showed that SPES/PVA/WS2 blend membranes were 

promising for possible use as a PEM in DMFCs. 

Keywords: PEM, DMFC, SPES, nanocomposite membrane, WS2 

Introduction 

In recent years Direct methanol fuel cells (DMFCs) are attracted huge attention for 

portable uses. Proton exchange membrane (PEM) plays an important role which should allow 

only proton transport and no methanol crossover from anode to cathode, since methanol leads to 

reduce the performance of fuel cell. Mostly perfluorinated membranes such as Nafion used due to 

their high proton conductivity, flexibility, and good chemical stability. Beside some disadvantages 

such as high methanol crossover, low proton conductivity at temperature above 80°C, and high 

cost to cause to focus alternative PEM. Sulfonated hydrocarbon polymers are mostly used because 

sulfonating group enhance the conductivity and good methanol barrier but the mechanical 

property deteriorate due to the plasticizing nature of sulfonic acid groups. Further, PVA 

crosslinking agent added to improve the mechanical property as well as to restrict the methanol 

cross over. However to imrove the conductivity of SPES/PVA further, inorganic fillers such as 

WS2 nanosheets are used and utilized to interact with hydroxyl group of SPES/PVA to enhance 

the overall performance [1].  

Experimental Section 

PES sulfonated by using sulfonating agent such as sulfuric acid and chlorosulfonic acid 

under nitrogen atmosphere[2]. E-WS2 nanosheets are synthesized by liquid exfoliation method 

[3]. SPES, SPES/PVA and SPES/PVA/WS2 membranes were prepared and named as SPES, SPx 

and SPWy, where x and y were represented the weight percent of PVA and E-WS2 respectively. 

The composite  membranes with 10 wt% concentration of SPES/PVA (consisting of 10-30wt.% 

of PVA and 1, 3, 5 wt.% of WS2) were prepared via solution casting method and the characterized 

in terms of FT-IR, XRD, water uptake, IEC, AFM, mechanical stablility, proton conductivity and 

methanol permeability. 

Results and Discussion  

Structural Characterisation  

The sulfonation of PES is confirmed by FT-IR analysis of SPES as shown in Figure 1(a). 

The peak at 1024 cm-1 is attributed to aromatic SO3H group whereas peaks at 1236 cm-1 and 1074 

cm-1 is due to the asymmetric and symmetric stretching vibration of O=S=O respectively. Figure 

1(b) shows a characteristic broad band at 3400 cm-1 for –OH stretching and at 2924 cm-1 for 

symmetric –CH2–  stretching of nanocomposite membranes. The double peak observed around 

1319 cm-1 assigned to C–O stretching. These observations proved that the PVA participated in the 

SPES network and the absence of WS2 peak in SPES/PVA matrix due to their fine distribution of 
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the membrane matrix. Figure 3 shows the XRD result of E-WS2 sheets, and exhibited (002) peak 

intensity, arising from successive S-W-S sandwiches, tends to be quite sharp [3]. AFM image 

shows increase in surface roughness of membrane by the addition of WS2 nanoparticle in 

SPES/PVA matrix,. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: (a) FT-IR spectrum of SPES (b) FTIR spectrum of SPES, SP-30 and SPW-

3 membranes (c) XRD spectrum of WS2 

Table 1. Physicochemical properties of membranes  

Membrane 
Water 

uptake (%) 

Swelling ratio 

(%) 

IEC 

(meq. g
-1

) 

Proton 

Conductivity  

(Scm
-1

) 

Mechanical 

strength  

(Mpa) 

SPES 16.2 9.7 1.65 3.32×10
-2

 50 

SP-10 19.3 11.1 1.24 3.94×10
-3

 65 

SP-20 21.5 12.6 0.62 2.48×10
-3

 72 

SP-30 23.0 14.3 0.86 4.05×10
-3

 80 

SPW-1 25.8 16.2 1.75 3.78×10
-2

 111 

SPW-3 28.4 18.3 3.14 4.65×10
-2

 125 

SPW-5 32.3 19.6 2.17 3.23×10
-2

 130 

Membranes Characterizations 

Physicochemical  behaviour of  prepared nanocomposite membranes are shown in the 

Table 1. Water uptake, ion exchange capacity, proton conductivity are very important parameters 

a) b

)) 

c) 
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for PEMs. Water molecules are essential for proton transferring in membranes.The available 

water molecules have an important role in proton conductivity of membrane by proton 

transferring Vehicle and Grotthuss mechanisms. Water uptake of the PEMs were increased by the 

introduction of hydrophilic PVA as well as hydrogen bonding of WS2. IEC shows the density of 

proton exchangeable group in membrane. IEC values of SPES/PVA membranes were decreased 

due to the absence of exchangeable proton group (SO3H) in PVA, however IEC values were 

increased when WS2 was added in the SPES/PVA matrix [3]. It is due to the sulfur is commonly 

regarded as hydrogen bonding acceptor and forming a hydrogen bonding between OH group of 

SPES/PVA and sulfur atom of WS2 which leads to high proton conductivity [2]. Mechanical and 

thermal stability also enhances in modified nanocomposite membrane due to the effective 

dispersion of WS2 into SPES/PVA matrix enhance the stability of the membrane. 

Conclusions 

The WS2 incorporated SPES/PVA nanocomposite membranes were successfully 

fabricated through facile solution casting method. The modified PEMs showed high water uptake, 

IEC, and proton conductivity than those of SPES and SPES/PVA membranes. The introduction of 

WS2 reorganize the aromatic polymer chains through H-bonding interaction which strengthen the 

membrane thermally and mechanically and also reduce the methanol crossover. The present study 

affords useful information about the fabrication and physicochemical, thermo mechanical, and 

proton conduction properties of SPES/PVA/WS2 nanocomposite PEMs. Therefore, this study 

might help to realize the significances of nanocomposite PEMs in the applications of DMFCs. 
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Historically, toxic heavy metals such as Mercury (Hg), Cadmium (Cd) and Lead (Pb) 

were used as alloying additives to the zinc electrode in alkaline cells. The corrosion behavior of 
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the baser metal such as Zn altered, with the inclusion of more electropositive metals thus 

stabilizing both the corrosion cum electro deposition steps that take place during the charging cum 

discharging of secondary rechargeable cells. The formation of the zinc amalgam with mercury 

improves the contact between zinc powder grains, improving current collection and reducing gas 

evolution of the alkaline cells. The zinc amalgam with mercury also increases the hydrogen 

overvoltage, inhibiting corrosion of the zinc and hydrogen gas evolution.Due to environmental 

crisis and concerns, mercury has been eliminated in all usable application. In this study, the 

negative electrodes (zinc anode) are made using  additives and the electrodes are assembled with 

positive silver electrode and formed as cell.  During the electrical performance tests, the capacity 

and gasometric estimation are studied.  Bi2O3 additive has shown the best performance equivalent 

to mercury and reduces the corrosion of the zinc electrode and minimizes hydrogen gas 

production.  

Key words: silver oxide-zinc, lead monoxide, bismuth oxide, cadmium oxide. 

Introduction:  

The Zinc electrode is a negative (anode) active material, which is very suitable for use in 

aqueous electrolytes due to its high energy per unit volume and high hydrogen over potential. 

This instability becomes apparent in the internal pressure, which is often accompanied by self-

discharging due to cell distortion. Gas could form in all of these types of batteries due to the 

corrosion of zinc. This corrosion can cause electrolysis, with the generation of hydrogen gas in 

the canister. The build-up of hydrogen gas can cause limits the ability of the battery to function. 

In alkaline batteries, mercury is the most useful additive to the zinc anode material for 

suppressing hydrogen gas evolution that is caused by self-discharge reactions [1-4]. Multiple 

components, such as viz., indium, lead, bismuth, and cadmium, to zinc particles is effective in 

suppressing hydrogen gas evolution zinc has been added with bismuth to suppress evolution of  

hydrogen gas due to the self discharge reaction of zinc and by the increase in internal cell 

impedance. The use of mercury has become an environment issue and attention has been focused 

on developing mercury free batteries [5].  

Methodology 

Zinc negative electrodes are manufactured by wet coating process. Ratio of additives used 

in Zinc mix is  as per Table - 1 

Additives 

 

Weight 

Zn O Additive  

PbO 57% 42% 1% 

Bi2O3 74% 22% 4% 

CdO 54% 43% 3% 

HgO 53% 46% 1% 

    TABLE:1. MIXING RATIO 
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Cellulosic thin paper was placed in the cavity of 38 mm x 44 mm size mould.1.5 g of 

prepared mix was evenly spread over the paper and perforated silver grid to which is attached a 

silver tab for current collection, was placed over the ZnO mix and further another portion of 1.5 g 

of ZnO was spread over the silver grid. Then, 4 sides of the paper were folded to cover the ZnO 

and pressed at 204 kg/cm2 to achieve 0.65 mm thickness of pressed electrode. The Negative 

electrode was placed in centre of a „U‟ wrap so that two positive electrodes faced either side of 

the single negative electrode. The entire assembly was inserted into a cell case and terminals were 

connected to the cell cover.  The cell cover was sealed with case using binder. The cells were 

tested to ensure leak free cell case to cell cover joint. The assembled cells were subjected to 

electrical tests. 

Findings 

Cells with different additives such as PbO, Bi2O3, CdO and HgO in a range of 

compositions varying from 1% upto 5% were prepared and subjected to electrochemical tests and 

gas measurement studies. Gas Evolution and Capacity of Cell with Control Cell during charge 

and discharge are tabulated in Table – 2. 

Test Parameters 

Charging Details Control 

Sample 
Additives 

Current- 

A (I) 

End 

Voltage 

V 

1% HgO 4% Bi2O3 1% CdO 1% PbO 

TC-1 – Charging 

Gas volume, cc. 

0.0625 2.05 1.40 1.50 2.40 2.40 

TC-1–

Discharging Gas 

Volume, cc. 

0.625 1.1 1.80 1.60 1.40 1.40 

Capacity, Ah.   1.27 1.04 1.30 1.25 

TC-2 Charging 

Gas Volume, cc. 

0.0625 2.05 1.20 1.60 4.00 3.10 

TC-2 

Discharging Gas 

Volume, cc. 

3.125 1.1 1.20 1.20 1.30 1.40 

Capacity, Ah.   0.833 0.83 0.93 0.78 

Table – 2 Cell Performance Characteristics 

Conclusion 

Generally during charging, gas volume of cells with lead oxide & Cadmium oxide 

additives were found to be more than the control cell, whereas the gas volume of 4% Bismuth 

oxide was found to be less than that of control cell. During discharging gas volume of lead oxide 

& Cadmium oxide was found to be more than the control cell, whereas the gas volume of Bismuth 

oxide was found to be less. Based on the performance evaluation and data analysis, the gas 

volume in cells using Bismuth oxide additive is comparable with that of control cell with Mercury 
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Oxide. Hence Bismuth oxide can be considered as a suitable alternate additive to replace the 

hazardous heavy metal. 
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Metal oxide nanoparticles have attracted great interest due to their various applications. In 

the present work, we focused on the research work concerning antimicrobial activity of cerium 

oxide nanoparticles. The synthesis of cerium oxide nanoparticle was carried out from Acalypha 

indica leaf extract by co-precipitation method. Aqueous solution of 0.1 M cerium chloride 

heptahydrate [CeCl3.7H2O] was used for the synthesis. The powdered sample was calcined at 

400°C for 2 hr in air to get cerium oxide nanoparticles. The structural and optical properties of the 

synthesized product were studied using various characterization techniques. X-ray diffraction 

analysis showed the presence of cubic phase CeO2. The crystallite size of the particle is about 16 

nm as calculated by Scherrer formula. From the optical absorbance data, the energy band gap of 

the sample was found to be 2.5 eV. 

Keywords: Green synthesis, Cerium oxide, Acalypha indica, Antibacterial property. 

Introduction 

Nanotechnology and biomedical sciences open the possibility for a wide variety of 

biological research topics and medical uses at the molecular and cellular level. The biosynthesis 

of nanoparticles has been proposed as a cost effective and environmental friendly alternative to 

chemical and physical methods. Plant mediated synthesis of nanoparticles is a green chemistry 

approach that connects nanotechnology with plants. Among the biological alternatives, plants and 

plant extracts seem to be the best option. They are cost efficient and require low maintenance.  

Novel methods of ideally synthesizing nanoparticles are thus thought that are formed at ambient 

temperatures, neutral pH, low cost and environmental friendly fashion. Keeping these goals in 

http://link.springer.com/search?facet-creator=%22M.+Yano%22
http://link.springer.com/search?facet-creator=%22K.+Nishio%22
http://link.springer.com/search?facet-creator=%22Y.+Akai%22
http://link.springer.com/journal/10800
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view metal oxide nanomaterials have been synthesized using plant extract using co-precipitation 

method[1].  

Materials and methods 

The present study reports the biosynthesis of a pure CeO2 nanoparticle by the co-

precipitation method using Acalypha indica leaf extract. It acts as a capping and reducing agent so 

as to reduce the particle size. The cerium chloride hepta hydrate [CeCl3 .7H20] was directly used 

without further purification. The leaves of Acalypha indica were collected, washed thoroughly 

with double distilled water and dried for a week at room temperature.  

Preparation of plant extract 

The dried and finely cut leaves (20 g) were boiled in a 250 ml Erlenmeyer flask with 100 

ml of double distilled water for ten minutes. Then the extract was filtered through ordinary filter 

paper and through Whatman No. 1 filter paper. The filtrate was collected and it was kept in a 

refrigerator at 4o C for further proceedings. 

Synthesis of cerium oxide nanoparticle 

Aqueous solution of 0.1 M cerium chloride hepta hydrate (CeCl3 . 7H2O) was used as the 

prime precursor for the synthesis of cerium oxide nanoparticles. 10 ml of Acalypha indica leaf 

extract was added to 50 ml of 0.1 M CeCl3. 7H2O in a 250 ml beaker and stirred at 80o C for two 

hours. After adequate time of stirring the particles were precipitated at the bottom of the beaker. 

The precipitated particles were washed with water and dried in air oven at 100oC for few hours for 

complete dehydration. The dried sample was powdered using mortar and pestle and subjected to 

calcination at 300o C , 400o C for two hours to get cerium oxide nanoparticles. The same 

experiment was repeated with 0.2 M of CeCl3. 7H2O and the obtained particles were calcined at 

300o C and 400o C for two hours. Thus cerium oxide nanoparticles for different concentrations of 

precursors and different annealing temperatures were obtained. 

Results and discussion  

The crystalline nature of the as-prepared sample was identified using the X-ray 

diffractometer as shown in figure 1. The peaks corresponding to (111), (200), (220), (311), (400) 

and (331) planes were located at angles (2ϴ) of 28.71o, 33.4o, 47.68o, 56.45o, 76.75o respectively. 

From the X-ray diffraction pattern it is confirmed that the cerium oxide nanoparticles belongs to 

face centered cubic structure (JCDPS card  no.34-0394).The crystallite size of the nanoparticle 

was estimated by using scherrer‟s formula as 16 nm. 
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Figure 1: X-ray diffraction pattern of the as prepared sample 

UV visible analysis showed that absorption peak shifted into UV-visible region. The 

optical energy band gap of nano-ceria was estimated using Tauc‟s equation 

αhυ = A(hυ-Eg)1/2      

The estimated band gap of the CeO2 sample is 2.5 eV. It can be seen that the CeO2 sample 

shows a decrease in Eg by a value 0.69 eV, compared to the bulk CeO2 powders (Eg = 3.19eV). 

The photoluminescence spectra of CeO2 nanoparticles were recorded with the excitation 

wavelength of 330 nm. The PL emission observed for CeO2 nanoparticles is covering from the 

very short wavelength of 360 nm to long wavelength 520 nm. A good fit of five peaks Gaussian 

function is obtained for CeO2  nanoparticles. The emission spectra of the CeO2 nanoparticles are 

emphasized five peaks at 363, 412, 440, 488 and 520 nm. These bands are corresponding to near 

band edge emissions, violet emission, blue emission, blue-green emission and green emission, 

respectively [2]. 

Conclusion 

Cerium oxide nanoparticles were successfully synthesized using Acalypha indica leaf 

extract as precipitating agent. XRD, UV-Vis and PL studies clearly revealed the formation of 

CeO2 nanoparticles. The smaller size and large surface area of the particle leads to high 

antimicrobial property. This was tested using Gram positive and Gram negative bacteria. 
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Abstract 

In the present investigation, TiN reinforced nickel composite coatings were deposited on 

a mild steel substrate using direct current electrodeposition process employing a nickel acetate 

bath. Smooth composite deposits containing well-distributed Titanium nitride particles were 

obtained. The crystallite structure was fcc for electrodeposited nickel and Ni- TiN nanocomposite 

coatings. The corrosion potential (Ecorr) in the case of Ni-TiN nanocomposite had shown a 

negative shift, confirming the cathodic protective nature of the coating.  

Key words: Electrodeposition, Nanocomposite coating,  XRD,  SEM,  Micro hardness. 

Introduction 

The expansion of current machinery requires metallic materials with better surface 

properties. The development of modern technology requires metallic materials with better surface 

properties. Particle-reinforced metal matrix composites generally exhibited wide engineering 

applications due to their enhanced hardness, better wear and corrosion resistance when compared 

to pure metal or alloy [1]. Acetate-based baths are environmental friendly compared to other baths 

[1, 2]. Titanium nitride (TiN) is a very hard ceramic material and possesses excellent dimensional 

stability.  

Experimental Details 

Nickel bar of high purity (99.9%) was used as the anode and pre-treated MS plate 

specimen (4 cm X 2.5 cm) was used as cathode. Myriad bipolar pulsed power supply was used as 

current power source for all deposition studies. Surface morphology, microstructure and crystal 

orientation of the Ni and Ni – TiN nanocomposites were investigated by SEM and X-ray 

diffraction analysis respectively. Vickers Hardness was measured at an applied load of 50g for 

15s. Potentiodynamic polarization and Impedence measurements were conducted using an 

electrochemical analyzer (EG&G – Auto lab Analyzer Model: 6310) connected to a PC for 

potential control and data acquisition.  

Results and Discussion 

Smooth composite deposits containing uniformly distributed Titanium nitride particles 

were obtained. The crystal grains on the surface of Ni– TiNcomposite coating are compact. The 

preferred growth direction was also influenced by Titanium nitride nano-particles. Therefore, the 

preferred growth process of the nickel matrix in crystallographic directions <111>, <200> and 
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<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/dm2. The microhardness values of the Ni- TiN nanocomposite coatings (840HV) were higher 

than that of pure nickel (310HV) due to dispersion-strengthening; matrix grain refining and 

increased with the increase of incorporated TiNparticles content [3]. The corrosion potential 

(Ecorr) in the case of Ni- TiNnanocomposite coatings had shown a negative shift, confirming the 

cathodic protective nature of the coatings [4]. The corrosion rates of Ni- TiNnanocomposite 

coatings (1.45milliinch/yr) were lower than that of electrodeposited pure 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- TiN nanocomposite 

coatings were increased and the constant phase element (CPE) values decreased with increased 

TiNcontent 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 TiNto 

the corrosion process by filling crevices, gaps, and micron holes on the surface of the composite 

coatings. 

Conclusions 

Pure nickel and Ni– TiN composite coatings were successfully fabricated using 

electrodeposition process employing an Acetate bath. The reinforcement of TiN in the composite 

coating has prohibited the columnar growth of the nickel grains resulting in random texture and 

smaller coating thickness in the composite coatings. The better corrosion resistance of the Ni– 

TiN nanocomposite coatings may be ascribed to the favourable chemical stability of the TiNnano-

particulates, which help to reduce the hole size in the nanocomposite coatings and prevent the 

corrosive pits from growing up. 

References   

R.Bose and G.Paruthimalkalaignan, Ionics, 17(2011) 495-499. 

S Kasturibai,  G Paruthimal Kalaignan Materials chemistry and physics, 147 (2014) 1042-1045 

M.A.K. Hazrayie, A.R.S. Aghdam, Trans. Nonferrous. Mater. Soc. China vol.20 (2010) 1017-

1020 

S. Ramalingam, V.S. Muralidharan, A. Subramania, J. Solid State Electrochemistry, 13 (2009) 

1777-1780. 



24 Frontier Areas in Chemical Technologies 

 

0

200

400

600

800

1000

1200

1400

10 20 30 40 50 60 70 80

0

500

1000

1500

2000

2500

 

 

Ni-TiN nanocomposite (200)

(111)

(220)

(b)

(220)

(111)

(200)

2theta (deg)

 

In
te

n
s

it
y

(a
.u

)

Pure Nickel

(a)

0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

 

 

 Nickel

 Ni-TiN (3 g L
-1
)

 Ni-TiN (6 g L
-1
)

 Ni-TiN (9 g L
-1
)

Z
''
(o

h
m

 c
m

2
)

Z'(ohm cm
2
)  

Fig 1 XRD patterns of Direct current  

         (a) Electrodeposited Nickel and 

         (b) Ni-TiN nanomposite coatings 

 

Fig. 2 Impedance spectrum of  

 Direct current deposited Nickel and 
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facilitates redox reaction of CuS and gives rise to an additional pseudo-

capacitance. The shape of CVs depicts pseudo-capacitive behaviour, showing an anodic 

peak at around ~0.6/0.57 V and cathodic peak at ~0.25.0.23 V for CuS and C-Dot/CuS 

respectively. The redox peaks indicatethe Faradaic reaction happens during the cyclic 

process.Fig 2 shows the EIS results of CuS and C-Dot/CuS. It clearly reveals that, C-

Dot/CuShave higher ionic conductivity than bare CuS. 
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Abstract 

In recent years, transition metal sulfides have much attraction to the researchers, because 

it has higher electronic conductivity, surface area, better safety and cheaper than thecorresponding 

transition metal oxides.[1]Therefore, different metal sulfides were analyzed for the electrode 

materials of the supercapacitors. Among them, CuS is one of the significant transition metal 

sulfides belongs to the p-type semiconductor. It is most abundant and low-priced materials for 

various applications such as chemical sensors, Li-ion batteries, catalyst, solar cells and so on. So 

many efforts have been made to explore CuS as an electrode material for supercapacitors due to 

its high theoretical capacity.[2][3] 

Carbon dots (CDs), a new generation of zero-dimensionalcarbon nanomaterials, have 

drawn intense attention in recentyears, owing to their attractive properties and applications in 
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thefields of bio-imaging, photodetectors, optical sensing,photovoltaic devices, and 

photocatalysis.[4] More recently, CDswere emerged in the fields of energy storage such as 

lithium ionbatteries and supercapacitors.CDs usuallyexhibited strong hydrophilicity, which can 

improve the wettabilityof the electrolyte.[5] 

In this present work, we have prepared the nanocomposite of C-Dot/CuS by solvothermal 

method. The prepared materials were characterized by XRD, FTIR, UV-DRS, and SEM with 

EDAX. The electrochemical performance was evaluated by three electrode systems consist of 

active materials coated nickel foam as working electrode, Pt foil as counter electrode and 

Ag/AgCl as reference electrode in 1M KOH electrolyte. 

Fig. 1 Shows the cyclic voltammetry curve of the bare CuS and C-Dot/CuS 

nanocomposite. As perceived in the curves, the CV curve area of the C-Dot/CuSis slightly higher 

than thatof as-synthesized bare CuS. The result clearly depicts that the C-Dot/CuSexhibited high 

specific capacitance when compared to the as-synthesized CuS, which is due to the synergistic 

effect between CuS, C-Dot. Again, the existence of surface functional groups on C-Dot facilitates 

redox reaction of CuS and gives rise to an additional pseudo-capacitance. The shape of CVs 

depicts pseudo-capacitive behaviour, showing an anodic peak at around ~0.6/0.57 V and cathodic 

peak at ~0.25.0.23 V for CuS and C-Dot/CuS respectively. The redox peaks indicatethe Faradaic 

reaction happens during the cyclic process.Fig 2 shows the EIS results of CuS and C-Dot/CuS. It 

clearly reveals that, C-Dot/CuShave higher ionic conductivity than bare CuS. 

 
Fig.1 Comparison CV graph of CuS, 

          and C-Dot/CuSat 25mV/s. 

 
Fig.2 EIS spectrum of CuS, and 

         C-Dot/CuS 
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Abstract  

Stable silver nanoparticles were prepared from the precursor solution by reduction of 

silver ions using the leaf extract of Dodonaea viscosa plant. The Dodonaea viscosa leaves were 

extracted using acetonitrile as a solvent. The extract acts as both reducing (from Ag+ to Ag0) and 

capping agent in the reduction process. The synthesized nanoparticles were characterized by UV-

Vis, FT-IR, X-Ray diffraction (XRD) methods and Scanning Electron microscopy (SEM) coupled 

with EDX. The XRD and SEM results reveal nano size (12 nm) with spherical morphology of the 

nanoparticles. The revealed that the nanoparticles synthesized from Dodonaea viscosa leaves 

could inhibit the growth of A549 NSCLC cells effectively with IC50 values of 80 µg/ml. 

Keywords:Silver nanoparticles, Dodonaea viscosa, XRD, MTT assay. 

Introductıon 

Nano sized materials find great interest in the emerging field of science and curative 

medicines. Silver nanoparticles (AgNPs) possess potential applications in the fields of agriculture, 

waste management, forensic science, pollution control, solar cells, and medicine [1]. 

Conventional methods for synthesis of AgNPs require hazardous chemicals as reducing agents 

and formation of hazardous byproducts. Thus, Now-a-days, plants seem to be the best green 

resource which is suitable for a large-scale biosynthesis of nanoparticles. Thus, there is a growing 

interest in the use of natural compounds to develop safe and more effective therapeutic drugs for 

cancer treatments [2]. In the present study, green synthesis and characterization of stable colloidal 

silver nanoparticles was carried out using leaf extracts of Dodonaea viscosa as a reducing agents 

and assessed for its anticancer properties by MTT assay.  

Experımental Detaıls 

Synthesis of silver nanoparticles 

Screening of active components from the leaves was employed by extraction with 

acetonitrile. The fresh plant leaves were collected, washed and dried. 5 g of leaves were crushed 

well in a mortar and 50 ml of solvent was added and extracted using soxhlet apparatus for about 2 



Frontier Areas in Chemical Technologies 27  

 

h. Then, the extract was filtered through Whatmann filter paper and stored in a desiccator for 

further use. A 5 ml of leaf extract was added to AgNO3 (1 mM, 25 ml) solution in 2.5 ml of 

freshly prepared pH buffer at room temperature and allowed to stir for 2 h. The colorless solution 

of AgNO3 turned to brown after addition of the extract and it was finally turned to black color due 

to the formation of AgNPs. The synthesized nanoparticles were characterized by UV-Vis, FT-IR, 

XRD and SEM coupled with EDX. MTT assay was performed to access the cytotoxicity of the 

nanoparticles against A549 cancer cells.  

Results and Dıscussıon 

The UV-Vis spectrum of the reaction mixture was recorded at different time intervals to 

monitor the completion of the reduction process. The results were presented in terms of the 

maximum absorbance values (λmax) of SPR phenomenon. The UV-Vis results reveal that the SPR 

absorption peak (max) was observed as 440 nm. The similarities between the spectra of neat 

extract and extract with synthesized AgNPs have some marginal shifts in peak position which 

clearly indicate the presence of the residual plant extract in the sample as a capping agent. Four 

distinct peaks at 2 values of 38.12, 44.31, 64.45 and 77.41 were indexed with the planes 

(111), (200), (220) and (311) for FCC silver as per the JCPDS file no. 01-087-0717 [3] which was 

shown in the figure 1. SEM results reveal nano size (12 nm) with spherical morphology of the 

nanoparticles and EDX spectrum confirms that the presence of a strong silver peak at 3.25 keV. 

The revealed that the nanoparticles synthesized from Dodonaea viscosa leaves could inhibit the 

growth of A549 NSCLC cells effectively with IC50 values of 80 µg/ml. 

 

Figure 1: XRD pattern AgNPs of synthesized using leaf extracts of Dodonaea viscosa 
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Conclusıon 

The silver nanoparticles were successfully synthesized using the leaf extracts of 

Dodonaea viscosa and characterized by optical and microscopic methods. The cytotoxic property 

of the extract mediated nanostructures showed IC50 values at very low concentrations proved that 

the AgNPs combined with the extracts have good inhibition efficiency against the A549 NSCLC 

cells. 
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Abstract 

This work was aimed to develop reusable iron oxide – chitosan composite for 

multifunctional applications.γ-Fe2O3 and α-Fe2O3 particles were synthesized by two different 

methods such as Microwave and Self assembly. Chitosan is to be prepared and characterized by 

using XRD and SEM techniques. Glucose oxidase(GOx) enzyme was used to prepare γ-Fe2O3-

chitosan composite(1:3) containing carbon paste electrode for sensitive detection of glucose. The 

immobilized enzyme retained its bioactivity, exhibited a surface confined reversible electron 

transfer reaction, and had good stability. The surface parameters like surface coverage (), 

Diffusion coefficient (D0), and rate constant (kS) were studied. The shelf life of the developed 

electrode system is about 12 weeks under refrigerated conditions.  

Keywords: γ-Fe2O3, α-Fe2O3, Chitosan, Composite, Glucose Biosensor, Glucose Oxidase 

Introduction 

In recent years, iron oxide nanoparticles have attracted the interest of researchers from 

various fields such as physics, medicine, and material science due to their multifunctional 

properties with small size, superparamagnetism, and low toxicity [1–5]. chitosan (CH) along with 

nanoparticles has been utilized as a stabilizing agent due to its excellent film forming ability, 
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mechanical strength, biocompatibility, non-toxicity, high permeability towards water, 

susceptibility to chemical modifications, cost effectiveness, etc. In the present work, the 

synthesized iron oxide – chitosan composite for imparting dye decolourization and glucose 

biosensor applications. 

Experimental 

The iron oxide nanoparticles were synthesized by Microwave and self assembly method. 

The chitosan were prepared from the crab shells. The synthesized iron oxide and chitosan were 

characterized and applied to dye decolourization and glucose biosensor. 

Results and Discussion 

Dye decolourization with α-Fe2O3, chitosan andα-Fe2O3-chitosan composite 

Synthesized α-Fe2O3, chitosan and α-Fe2O3-chitosan composite (1:3) were subjected to 

dye decolourization at various pH conditions (3, 7, 10) to assess the potential role of chitosan. The 

results obtained are given below;   

COD of dye solutions before and after treatment were analyzed (Table 1). It is found that 

COD reduction is significant in treatment with α-Fe2O3, chitosan and α-Fe2O3-chitosan at all pH 

systems studied. α-Fe2O3-chitosan composite has decolourized the dye more effectively than the 

pristine α-Fe2O3 and pristine chitosan. 

Table 1. Percentage COD reduction in dye decolourization 

Substrate pH 

3 7 10 

α -Fe2O3 62 55 58 

Chitosan 40 35 37 

α-Fe2O3-chitosan composite 78 65 69 

Based on the above results, it is concluded that α-Fe2O3-chitosan composite is found to be 

effective for the decolourization of dye. 

Development of Biosensor 

Cyclic voltammetric investigation of carbon paste electrode 

Cyclic voltammetry was performed using carbon paste electrode in phosphate buffer (50 

mM, pH 7) medium at 50 mV/s scan rate. The cyclic voltammogram thus obtained for bare 

carbon paste electrode. No redox peak is observed in the potential window between -0.4 V and 1.2 

V. 

In the presence of either γ-Fe2O3 or chitosan on the electrode surface, no redox peak is 

observed (curves a and b). But, in the presence of γ-Fe2O3 particles incorporated into the chitosan 

matrix on the modified electrode, a redox peak is obtained (curve c). This may be due to the 

interaction of γ-Fe2O3 particles with chitosan that resulted into the increased electron mobility at 

the electrode surface.  
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Figure 1: Cyclic voltammograms of carbon paste electrode containing (a) γ-Fe2O3, 

(b) chitosan, (c) γ-Fe2O3-chitosan composite, (d) γ-Fe2O3-chitosan-GOx at 50 mV/s 

scan rate in phosphate buffer solution (50 mM, pH 7). 

Conclusion 

Application of synthesized compounds: The synthesized compounds were subjected to 

applications in diverse fields. The findings are summarized below: 

 Dye decolourization: The decolourization of Direct Red 7 dye was tested with the 

synthesized magnetite and α-Fe2O3 . Results showed that the α-Fe2O3-H2O2 could 

decolourize the dye effectively than magnetite.  

 Development of biosensor: γ-Fe2O3 particles were successfully embedded in the chitosan 

matrix separately. GOx was immobilized on CPE containing the composite. Cyclic 

voltammetric and EIS results indicated better electron transfer of GOx. Bioelectrode 

containing γ-Fe2O3-chitosan-GOx composite showed high sensitivity and fast response 

for glucose determination. In addition, this bioelectrode exhibited good reproducibility, 

better shelf-life (30 days of study) and interference-free analysis. It is observed that γ-

Fe2O3-chitosan composite (1:3) modified CPE showed better electron transfer capability 

in modified CPE. 

The shelf-life of the bioelectrode was checked. It is found that the bioelectrode containing 

γ-Fe2O3-chitosan composite maintained its 99% of its initial activity even after 30 days, but the 

electrode containing either γ-Fe2O3 or chitosan only did not produce better activity. Improved 

stability and better shelf-life of this bioelectrode is noted when compared with the previous report 

[22]. This could be due to the excellent biocompatibility effect of γ-Fe2O3-chitosan and γ-Fe2O3-

chitosan-GOx. 
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Abstract 

In the present study, seaweed bio-polymer based ZnO composite was synthesized by the 

simple chemical precipitation method, seaweed component was taken as a biosurfactant. The 

functional groups of respective components of seaweed and metal oxide was characterized and 

confirmed by FTIR and UV-Visible spectroscopy. The crystallite size was confirmed by X-ray 

diffraction analysis (XRD). The optical activity of the composites was tested by using absorbance 

and transmittance spectra. Thermal characteristics of the composite was analyzed by TG-analysis, 

the seaweed-ZnO composite showing enhanced thermal stability than seaweed. The results 

demonstrate that higher ZnO intercalated seaweed matrix has the reinforced effect than compared 

to among the other three components. Therefore, biopolymer based seaweed-ZnO matrix can be 

promising materials for optically active sensors and super capacitors applications. 

Key words: Seaweed, Zinc oxide, thermal stability, optical property 

Materials 

Zinc chloride, Sodium hydroxide, Ethanol, Seaweed, Millipore water was used for all the 

preparation process. 

Experimental Methods 

Aqueous seaweed extracts preparation, Chemical precipitation method 

Introduction 

Marine algae are the important and inexpensive constituent due to their occurrence in all 

existing ecological units on earth [1-2]. Macro algae extracts contain a wide variety of bioactive 

components with different health benefits. These were due to the presence of many functional 

sites, such as sulphonate, carboxyl, amine and hydroxyl groups in their structural edges [3]. 

Furthermore, these can be exhibited the good anti-diabetic and nutritional properties, which are 

extensively used in various applications [4-6]. Zinc oxide (ZnO) nano-crystalline material has the 

potential exciting properties of bio compatibility, ultraviolet protection, biosafety, high refractive 

index and antimicrobial activity with new potential applications in sensors, solar cells and electric 

materials [7] 
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Scheme: 

 

Schematic formation of biopolymer based SW-ZnO hybrid composite. 
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Abstract 

In nature, metals are present in the form of chemical compounds i.e., Minerals: Some 

amount of energy is needed to extract metals from their ores and the same amount of energy is 

evolved during the chemical or electrochemical reaction involving corrosion. The study of 

corrosion inhibition is significant in the field of research due to its usefulness in various 

industries. An increasing concern in human health and risks has drawn attention in the 
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development of mild steel corrosion. Mild steel in acid medium is widely used in various 

industrial processes. 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. One of the effective 

methods to prevent corrosion is the addition of natural inhibitors .Most of the natural products are 

non-toxic, biodegradable and really available in plenty.  In the present investigation, leaves of 

cissus quadrangularis extract (CQE) have been used as corrosion inhibitor for mild steel in sea 

water medium. The inhibition efficiency was found to increase with increase in concentration of 

the leaf extract. The formulation consisting of 6 ml of CQE and 10 ppm of Zn2+ has 92 % 

inhibition efficiency (IE). A study on the effect of immersion period on the CQE- Zn2+ showed an 

IE that decreased from five days. UV-Visible spectra revealed the formation of a protective film 

on the metal surface. The same is confirmed through FT-IR spectrum. From the surface 

examination studies, it could be confirmed that the corrosion inhibition was due to the formation 

of a protective film consists of Fe2+- CQE complex. 

Key words: Corrosion inhibition, surface examination, eco-friendly, sea water. 

CQE                                                                                                           CQE + FeSO4 

 

 
FTIR- CQE                                                   FTIR, CQE+ FeSO4 

Conclusion 

The weight loss study reveals that the formulation consisting of 6 ml of cissus 

quadrangularis extract (CQE)  and 10 ppm of Zn2+ has 92 % inhibition efficiency in controlling 

the corrosion of mild steel immersed in an aqueous solution containing sea water A study of the 

effect of immersion period on the cissus quadrangularis extract (CQE) - Zn2+ system shows an 

inhibition efficiency that decreases as the immersion period increases. UV-Visible spectra reveal 
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that a protective film is formed on the metal surface The FTIR spectrum also reveals the 

formation of protective film that consists of Fe2+- CQE complex 
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Introduction 

In the present study Prosopis juliflorawas used as biomass for preparing biochar.  

Prosopis juliflorastalks were charred at 450oC by slow thermal pyrolysis process and the obtained 

product was labelled as PSB. The obtained PSB was subjected to physico-chemical, 

morphological and functional groups analysis using standard methods. Latter phenomena lead to 

depletion of active sites in adsorbent whose restitution was attempted using microbes in microbial 

fuel cell. Characterization of PSB lime lighted its soil modifying and sorptive tendencies. Further 

study concluded PSB as adsorbent for removing phosphate from synthetic aqueous solution. 

Desorption of chromium ions from PSB‟s active sites were effectively assisted by microbes with 

simultaneous power generation in microbial fuel cell. 

Experimental Techniques 

Pyrolysis and preparation of biochar 

Prosopis juliflora was collected from in and around villages of Sivagangai district. 

Collected stalks s were dried under mild sunlight for 7 days and then shredded, charred in  a slow 

pyrolysis unit. 

Characterization Techniques 

Surface functional group of biochar was analysed by fourier transform infrared (FT-IR) 

spectrometer of Bruker Optik GmbH of model No TENSOR 27. Scanning electron microscopy 

(SEM) was done by using Hitachi, Japan instrument of model S-3000H to investigate the surface 

morphology of prepared biochar samples.  

Chromium adsorption isotherm 

The chromium concentrations of the liquid phase samples were then determined by 

Diphenyl Carbazide method 

Construction of MFC 

Soil microbial fuel cell was constructed using 150 mL glass beaker. 100 g of sandy loamy 

soil used in the present study served as fuel in MFC. Soil was moisturised with 40 mL of distilled 
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water and packed into beaker in such a way that 30g of it was loaded at the bottom of the beaker 

over which anode was  placed. Anode was then covered the remaining amount of soil above 

which the cathode was allowed to float in 25 mL of distilled water. Mild steel specimens of 

dimension 3 X 3 X 0.2 cm were used as electrodes. Soil bacteria served as biocatalyst. The 

constructed MFC was used as control, labelled as CMFC. Two similar MFC were constructed and 

one out of it was packed with 0.5 g of RSB near the anode (PMFC) and another MFC‟s anode was 

packed with RSB used for phosphate adsorption from aqueous solution of 40 ppm concentration 

(PCMFC). The open circuit potential offered by the three MFC‟s were measured using digital 

multimeter individually. 

Results and Discussion  

Surface morphology of PSB is presented in Figure 1.Visible macro porosity observed in 

PSB. The smaller sized pores which were resulted due to volatilization of organic compounds. 

The shift of the vibration bands assigned to hydroxyl, carboxyl and amino group indicates their 

involvement in the removal of Cr (VI) .The experimental values obeyed well with empirical 

Freundlich isotherm as evidenced from Fig.2 (R2=0.923). .Hence PSB provides heterogeneous site 

for chromium adsorption in non-uniform layer with reversibility [3]. The free energy of 

adsorption (∆Gads< -20 kJ) calculated from equilibrium constant (Kc) values showed physical 

mode of phosphate adsorption on PSB [4] 

Phosphate recycling in MFC 

Open  circuit potential discharged by PCMFC last upto 24 days and then falls steeply due 

to chromium intolerance. PMFC offered steady potential from the eighth day of MFC operation 

and last longer upto 40 days with gradual fall in potential. CMFC offered low potential value 

(around 180 mv) and delivered potential upto 15 days. Electricity generation is dependent on fuel 

concentration and microbial activity till a plateau region is reached. At the saturation point, 

maximum rate of electron transfer is achieved by microbial metabolic mechanism and/or by an 

increase in alternate electron acceptor that compete with anode [5]. Higher potential offered by 

PMFC may be due to better microbial activity on soil organic matter. PMFC undergoes 

progressive decrease of potential by slow microbial acclimation process.  

Conclusion 

The study concluded that PSB effectively adsorbs chromium  from synthetic aqueous 

solution obeying Freundlich adsorption isotherm. The calculated free energy of adsorption 

supported physical mode of binding between PSB and chromium. The adsorbed chromium ion 

was disposed in MFC with power generation. 
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Abstract 

A highly sensitive fiber-optic technique for the detection of VOCs is described and 

preliminary results obtained using these sensors is reported. Cobalt vanadate nanopowder was 

obtained by surfactant assisted solution combustion method. Scanning electron microscopy, 

transmission electron microscopy, X-ray diffraction analyses, FT-IR and diffuse reflectance 

spectra were used to characterize the structures of the synthesized products. The fiber optic gas 

sensing properties of the clad modified Co2VO4 were tested with volatile organic compounds such 

as, ammonia, acetone, methanol and ethanol. Results reveal that the Co2VO4  nanoplatelets has the 

highest sensitivity to ethanol with a fast response and a recovery time of 38.6 and 45.5 minutes 

respectively.  

Keywords: Cobalt vanadate nanocrystals, Solution combustion synthesis, Evanescent wave 

absorption, Fiber optic gas sensor. 

Introduction 

Despite their toxicity and hazard, VOCs are still used in industries as intermediates to 

produce other chemicals and as solvents in research laboratories and the probabilities of over 

exposure to such toxic agents are very high. Therefore, the development of gas sensors for early 

detection of toxic gases is necessary. Now a day, there has been a great deal of research toward 

the development of miniaturized gas-sensing devices and the improvement of sensor performance, 

particularly for toxic gas detection and for environmental pollution monitoring. Among various 
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sensors, fiber optic sensors are attractive and powerful because of their inherent advantages over 

the conventional electrical measurement based semiconductor sensors. The focal reason is fiber 

optic sensors are immune to electromagnetic interference, explosion proof, small size, light 

weight, compact, flexible, room temperature operation and low cost.  

Experimental 

Co2VO4 nanopowder was obtained by surfactant mediated solution combustion method. 

Analar grade cobalt nitrate dihydrate and ammonium meta vanadatewere dissolved in the aqueous 

solution of tartaric acid in the mole ratio of [TA] : [Zn&V] =2:1. The surfactant solution was 

prepared by dissolving the surfactants cetyl trimethylammoniumbromide (CTAB) and Triton X-

100 in water.These metal and surfactant solutions were mixed and stirred for one hour at room 

temperature. Ethylene glycol was added drop wise to this solution under stirred condition. The pH 

of the final solution mixture was adjusted to 7 by the addition of aqueous ammonia. This resultant 

solution was heated at about 200°C to get the dried precursor sample. The obtained precursor 

powder was then calcined at 600°C for two hours in air to get Co2VO4nanopowder. 

The heart of the sensor is the multimode plastic step index optical fiber having a length 42 

cm and diameter 750 micron with a sensing region of about 3 cm at the center of the fiber. This 

fiber made up of polymethylmethacrylate (PMMA) is cleaved at both ends to have flat edges. A 

red was used as light source and focused onto one end of the fiber. The output light from the other 

end of the fiber was detected using a photodiode detector. The output light intensity from the 

optical fiber is measured after the time interval of 10 minutes.The change in output light intensity 

is measured by the multimeter in terms of change in voltage. The signal from the multimeter is 

interfaced with the computer and the graphs are recorded separately.  

The gas sensing region (of about 3 cm) is obtained by completely removing the clad part 

with the careful use of a cleaver without affecting the core of the fiber. The uniformity of the clad 

removed sensing region was monitored by an optical microscope. Co2VO4 nanopowder was mixed 

with isopropyl alcohol to form a paste like material and coated for a thickness of about 3 cm of 

the clad removed sensing region by dip coating method and dried at room temperature. 

Results and Discussion 

The XRD pattern was indexed to a cubic unit cell corresponding to Co2VO4. The sharp 

and high intensity peaks indicate the high crystallinity and high purity of the Co2VO4 prepared by 

the facile solution combustion method. All diffraction peaks are in agreement with the JCPDS file 

(JCPDS Card no. 73-1633), indicating that the prepared Co2VO4 nanomaterial is single phase in 

nature. The average crystallite size was calculated using the Scherrer formula and it was found to 

be 60 nm.  

SEM results revealed that the material surface is highly porous with fine nanoparticle 

structures. The high density nanoparticles are uniformly dispersed on the surface and the particle 
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sizes were found to be around 60 nm. The elemental signals seen in the EDS spectrum confirm 

the existence of V, Co and O and no other peaks due to impurities were observed. The elemental 

data indicates the formation of Co2VO4 in a perfect stoichiometric composition. 

TEM results showed that the particles are mostly uniform in size and homogeneously 

distributed. The individual nanoplatelets formed thick junctions and many of them are combined 

together with neighbors accommodating pores in the middle. The average particle sizes 

determined by TEM are very close to the crystallite size calculated from XRD results. The highly 

crystalline nanoplatelets with a clear lattice pattern are also observed in the TEM selected area 

electron diffraction.  

In clad modified fiber optics sensors, the variations in light intensity with various analyte 

gases could generally be attributed to evanescent wave absorption in the modified cladding or 

changes in the effective refractive index. Based on the light reflecting nature of the sensing 

material, the measured total light output varies with different gases and this denotes the response 

characteristics of the sensor.  

The charge transfer process occurs over the large surface area of Co2VO4 and effectively 

modifies the refractive index of the cladding region. The evanescent wave absorption by the gas 

molecules depends upon the interaction of the gas molecules at the interface and it may be higher 

or lower than the absorption by the air. The intensity of the reentered leaked light is modulated by 

the evanescent wave absorption by the gas molecules interacting with the Co2VO4 modified 

cladding. The gas response value is measured as voltage output and it depends on the amount of 

evanescent wave absorption by the test gas present at the interface. 

The response is defined as the change in voltage in the presence of the test gas compared 

to the voltage in air at constant current. Generally, sensitivity is the measure of change in output 

signal per concentration unit of the analyte gas. Sensitivity of the gas is derived from the relative 

change in intensity of the total light output measured in terms of voltage change in comparison 

with the reference value.  

Generally the response of a sensor depends upon the rapid removal of adsorbed oxygen 

by the robust interaction of target gas molecules and the consecutive generation of electrons. 

From the results Co2VO4 is found to be more sensitive towards ethanol and having greater 

response than ammonia, methanol and acetone.  
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Conclusion 

This study reports a facile and effective method for the preparation of Co2VO4 

nanoplatelets for evanescent wave fiber optic gas sensor application. The solid response 

characteristics and enhanced sensitivity towards ethanol vapors found through this investigation 

are mainly attributed to the phase composition, high surface area and highly porous nature of the 

Co2VO4 nanoplatelets. The superior ethanol-sensing performance of the Co2VO4 nanoplatelets 

suggested that they may be suitable for use in alcohol sensing. 
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Abstract 

Phosphors are inorganic luminescent materials. They consist of an activator ion that is 

responsible for emission properties, in a host lattice. Phosphors are either crystalline or 

amorphous materials. In general, the activator ion absorbs the energy in the ultra violet (UV) 

region and emits in the visible region. The present study has two components. The first one deals 

with the synthesis of nanoparticles of Y2O3:Eu3+ phosphor and its surface modification using oleic 

acid (OA) by hydrothermal method. The second part of this work involves the synthesis of Ba2-

2xBixKxMg(BO3)2 [x = 0.001, 0.01, 0.02 and 0.05] phosphors by solid state reaction method. The 

synthesized phosphors were characterized by powder x-ray diffraction, FT-IR, Diffuse reflectance 

UV-Visible (DRUV-Vis), and laser Raman spectroscopic techniques. The morphologies of 

Y2O3:Eu3+ phosphors were analyzed using scanning electron microscopic (SEM) technique. The 

photoluminescence (PL) properties of synthesized materials were studied at room temperature. 

These samples with different Bi
3+

 content were synthesized using conventional high 

temperature solid state reaction method. The lattice vibrations were understood using 

laser Raman and FT-IR spectroscopic techniques. The PL studies revealed a UV emission 
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at 370 nm when excited using 304 nm wavelengths. The PL emission intensity decreased 

as Bi
3+

 content increases due to concentration quenching. 

Key words: Phosphors, inorganic luminescent, amorphous materials, photoluminescence, 

activator ions, emission properties. 

OP 15 Environmental pollutants simultaneous determination: 

Polyaniline composite α-Fe2O3 on MoS2 binder free hybrid 

nanostructures 
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Karaikudi-630 004, Tamilnadu, India 
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Abstract  

In this work, α-Fe2O3 and Polyaniline (PANi) nanotubes strongly mounted on the MoS2 

sheet as a versatile platform for the detection of environmental pollutants. PANi-α-Fe2O3-MoS2 

hybrid structure significantly exhibited better electro catalytic activity toward simultaneous 

detection of pollutants such as hydroquinone (HQ), catechol (CC), resorcinol (RS) and nitrite 

(NO2
-). 

 

SEM images of (A) PANi nanotubes(B) α-Fe2O3 nanorods (C) MoS2nanosheets (D) 

PANi-α-Fe2O3-MoS2composite (E) EDAX spectrum of hybrid structure 
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The PANi-α-Fe2O3-MoS2 composite demonstrated significant wider range 500 nM-300 

µM, 400 nM-300 µM, 200 nM-300 µM and 300 nM-300 µM with lowest detection limits 180, 

178, 95 and 102 nM and also importantly reduced the oxidation potential of analytes by 6, 2.5, 5 

and 7mV.The intercalated interaction between PANi and MoS2 improves the conductivity and 

thermal stability of MoS2/PANi nanocomposites with the increasing fraction of MoS2.This 

architecture is also advantageous for enhancing the capacitance properties and cyclic stabilities of 

MoS2/PANi electrodes. The proposed sensor also exhibited good sensitivity, stability and 

reproducibility in real sample analysis. 

OP 16 Synthesis, Characterization and inhibitive evaluation of 2-(4,5-

diphenyl-1H-imidazol-2-yl)phenol on mild steel in 1.0 M 

Hydrochloric acid 
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a*

 and Natarajan
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aDepartment of Chemistry, Alagappa Chettiar College of Engineering & Technology, 

Karaikudi – 630003, Tamilnadu, India 
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Abstract 

2-(4,5-diphenyl-1H-imidazol-2-yl) phenol was synthesized by microwave assisted 

synthetic method and characterized by UV-Visible, FT-IR, 1H &13C NMR spectroscopic 

techniques. Inhibitor evaluations on mild steel in 1.0 M HCl of different concentrations (1, 3, 5, 7 

& 10 µM) were examined using weight loss measurements, Tafel polarization and 

electrochemical impedance spectroscopic techniques. The corrosion rate is found to decrease with 

increased inhibition efficiency with concentration and reasoned due to adsorption phenomena. 

The maximum surface coverage observed is 0.88 at a 10 µM concentration of inhibitor addition. 

The adsorbed compound formed a layer on the mild steel surface and act as a barrier coating in 

the corrosive environment. From the Tafel polarization curve, it is observed that the inhibitor 

compound act as both anodic and cathodic inhibitor. 

The polarization resistance (Rp) and the percentage of (IE) inhibitor efficiency also 

increased with inhibitor concentrations. The high efficiency was attributed through bonding of 

adsorbed film of the inhibitor on the mild steel surface. The enhancement of capacitance (Cdl), 

polarization resistance (Rp), charge transfer resistance (Rct) and inhibition efficiency (IE) values 

were noticed from EIS study and it showed good agreement with the Tafel polarization and 

weight loss measurement studies. The inhibitor obeyed Langmuir adsorption isotherm. The 

achievement of restriction of corrosion process and maintenance of smooth surface also noticed 

through SEM studies.   
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Abstract 

In bone tissue engineering, it is imperative to design multifunctional biomaterials that can 

induce and assemble bone-like materials that are close to natural bone. In this study, graphene was 

functionalized by ionic liquid. The resulting nitrogen, phosphate, fluorine tri-doped graphene 

(NPF-graphene) was further used as a substrate for biomimetic and cell-mediated mineralization 

of bone tissue engineering. It was confirmed that NPF-graphene surface facilitated the growth of 

bone tissues. The observation of the effect of the NPF- graphene was analyzed by morphology, 

and- proliferation of MG-63 cell line derived from human osteoblast was investigated. In vitro 

studies clearly, show the effectiveness of NPF- graphene provide the mineralization and cell 

differentiation. The results of this study suggested that the NPF- graphene hybrid will be a 

promising material for bone regeneration and implantation. 

Keywords: Graphene, Ionic liquid, Biomimetic mineralization, MG-63 cell line, Bone tissue 

engineering. 

Introduction 

Tissue engineering is an attractive interdisciplinary field that combines the basic 

principles and techniques of material science, biology, and manufacturing to fabricate various 

substitutes for regenerating damaged tissues and organs. As the major component of natural bone 

contains phosphate ions exhibits excellent biocompatibility and bioactivity and it has been widely 

used in bone replacement systems. In this record ionic liquid is used for functionalization of 

graphene due to its higher amount of functionalities and its low coordination nature.  
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Experimental Details 

First, graphene oxide was prepared from commercial graphite powder by an improved 

Hummers‟ method.  As to the tri doping of N, P and F atoms into the carbon frameworks, 100 mL 

as-synthesized graphene oxide (0.5 mg mL-1) aqueous dispersion was mixed with 100 mg of 1-

Butyl-3-methylimidazolium hexafluorophosphate by sonication for 2 h. Afterward, the mixture 

was freeze-dried at 50 °C for 12 h to remove the water and then the resulting GO-ionic liquid 

samples were placed in a tube furnace and heated at 400 °C in N atmosphere. During the thermal 

annealing process N, P and F atoms can be interacted with the functional groups and doped into 

the lattices of carbon layers, and simultaneously GO was reduced to graphene, forming the 

desired NPF-G ternary composite. 

Results and Discussion 

FE-SEM clearly shows the graphene sheets under close inspection, the N, and F dual-

doped carbon sheets are decorated uniformly by numerous small P2O5 NPs with sizes below 50-60 

nm. The tri doping carbon frameworks are forming the mineralization of osteoblast cell line. In 

XRD spectrum the characteristic broad peak at 2θ=25.6° refer the generation of graphene 

structure to this additional peaks observed at 31.6°, 37.7° and 40.9° indexed to the P2O5 NPs 

(JCPDS no. 87-0952).The Raman spectra of NPF-G displayed two prominent scattering peaks 

at1340 and 1580 cm-1 are evident the D and G bands of distorted graphitic carbon materials. 

Remarkably, the D/G intensity ratio (ID/IG) for Pd/NS-G (1.15) is much higher than those for 

graphene 0.79), demonstrating a higher defect density in NPF-G sheets because of the N, P and F 

dopants. 

In XPS measurements four characteristic peaks located at the binding energies of 285.6, 

400.1, 165.0, 133.2 and 687.8 eV are clearly observed, belonging to the C 1s, N 1s, P 2p and F 1s 

signals, respectively. After 7day incubation, the MG-63 cell lines area on NPF-G is broader than 

the other two substrates. The cells exhibited better adhesion than the undoped. The cell adhesion 

and proliferation assay indicated that the prepared substrates show a very good biocompatibility. 

It is reported that the cell behavior can be also influenced by the presence of P, N, and F in the 

nanocomposite. 
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Conclusion 

In conclusion, we have presented a combined thermal annealing and hydrothermal 

method for the deposition of ultrafine P2O5 on N and F dual-doped graphene sheets. That gives to 

the distinct structural advantages, such as large surface area, coexistence of N and F atoms, 

homogeneous dispersion of small P2O5 particles with improved morphology. The NPF-G exhibits 

bio interface that promoted the mineralization both in simulated physiological condition and cell-

mediated condition. The hybrid material exhibited good cellular activities including cell 

attachment, cell proliferation, which suggested that it is a promising substrate for induced 

synthesis of biomaterials in bone tissue regeneration and implantation.  
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Abstract 

Green synthesis of metal and metal oxide Nanoparticles (NPs) is an emerging field of 

nanoscience and technology. The metal and metal oxide Nanoparticles can exhibit significantly 

physical, chemical and biological properties. SrO/CeO2 NPs synthesis in Pedalium murexplant 

extract in (IL) medium, which is confirmed by XRD, FT-IR, UV-DRS, Raman Spectroscopy, 

Osteoblast cell proliferation 

of MG-63 cell line on NPF-G 

nanocomposite 

SEM images of NPF-G 

nanocomposite 

XPS spectrum of NPF-G 

nanocomposite 
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SEM with EDX and TEM. The synthesized SrO/CeO2 core NPs exhibit good antibacterial 

activity. 

Key words: Pedalium murex; SrO/CeO2; core metal oxide; Antibacterial;  

Introduction 

Nanoparticles are exhibit significantly novel and improved properties. Nano-scale 

particles based on specific characteristics such as size distrubution, shape, morphology, 

composition and crystalline phase. Ionic liquids (ILs) are employed in the creation of 

nanostructure materials because of their unique properties such as good dissolving ability, 

excellent and high ionic conductivity.ILs assisted green synthesis of SrO/CeO2 core metal oxide 

NPs prepared greener method by using environment benign P.murex plant extract and [BMIM] 

PF6 (IL) is a capping agent. Strontium cerium core metal oxide (SrO/CeO2) NPs is combinatorial 

chemistry technique which exhibit luminescence under excitation of cathode and X-rays [1].  

Experimental Details 

SrO/CeO2 core metal oxide nanoparticles (Figure: 1) prepared by greener method by 

strontium nitrate [Sr(NO3)2], Cerium chloride [CeCl3.7H2O] used as a precursor with environment 

benign Pedalium murex plant extract and [BMIM] PF6 (IL) is a capping agent. Strontium nitrate 

solution (0.1 N), Cerium chloride (0.1 N) solution and 1 mL [BMIM]PF6 (IL) were added to the 

ethanolic solution of Pedalium murex  plant extract and stirred for 6 hours continuously at room 

temperature. The resulting sample were filtered, washed with distilled water and dried at 100 oC. 

The powered sample was calcinated in a muffle furnace at 700 oC to get SrO/CeO2 core metal 

oxide nanoparticles. 

 
Figure: 1 Preparation of SrO/CeO2 core metal oxide nanoparticles 

Results and Discussion 

The green synthesized SrO/CeO2 core metal oxide NPs system displaying nano rod like 

structure with 10-15 nm and high crystallinity that are confirmed by SEM and XRD studies. GC-

MS spectroscopy confirms the presence of N- Hexadecanoic acid (29%), 6-Octadecenoic acid 

(13%) present in the plant extract that are capable to convert the corresponding metal ion 
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precursor to SrO/CeO2 core metal oxide NPs. In FTIR spectral studies the peak at 451 and 856 

cm-1 that are characteristic peaks of Ce-O and Sr-Orespectively. Raman spectroscopy give 

stretching frequency at 457 and 159 cm-1 that proofs the presence of CeO2 and SrO present in core 

metal oxide. The band gap energy of the SrO/CeO2 core metal oxide NPs was estimated as 

3.17eV from the UV- DRS spectroscopy. The anti-bacterial studies performed against a set of 

bacterial strains S. aureus and E-coli, the result showed that SrO/CeO2 core metal oxide NPs more 

susceptible for gram positive (G+) bacteria than gram negative (G-) bacteria. The toxicology 

behavior of SrO/CeO2 core metal oxide NPs found due to the high oxygen site vacancies, reactive 

oxygen species (ROS) formation, smallest particle size and higher surface area [2].  

Conclusion 

Herein, we successfully, facile and ecofriendly synthesized the SrO/CeO2 core metal 

oxide NPs in the presence of ionic liquid (IL) medium by ethanolic solution of P.murex leaves 

extract. In green synthesis IL align the structure of NPs and act as a capping agent without affect 

the environment. The anti-bacterial studies performed against a set of bacterial strains the result 

showed that SrO/CeO2 core metal oxide NPs more susceptible for Gram positive (G+) bacteria 

than Gram negative (G-) bacteria. 
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Abstract 

The inorganic perovskite solar cells were fabricated with mixed halide ions of iodide and 

chloride. Effect of mixed halide (Iodide/Chloride) ions based perovskite solar cell was improved 

their internal stability and performance of the device. The mixed halide ions were present in the 

composition were determined that the power X-ray diffraction pattern. The functional group of 

iodide and chloride present in the cesium based inorganic perovskite light absorber were 

identified by the ATR-FTIR spectroscopy. The absorption maximum of the mixed halide based 
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perovskite photo-anodes were analysis by the Diffused-reflectance spectroscopy (UV-DRS). The 

electrical conductivity of the chloride and iodide used in the preparation of the inorganic 

perovskite solar cell was achieved the higher compared with pristine cesium lead iodide and 

cesium lead chloride perovskite solar cell. The surface morphology of mixed halide ions based 

FE-SEM images shown in uniform multicrystalline growth.  

The perovskite solar cell were fabricated with mixed halide ions coated on the FTO/TiO2 

used as photo-anode, Spiro-OMeTAD used as hole transport materials and Gold used as back 

electrode (Counter electrode). Finally, mixed halide ions coated on the FTO/TiO2 photo-anode 

give higher power conversion efficiency of 9.4%.   

 

 

 

 

 

 

 

FE-SEM image mixed halide based CsPbI3 light absorber 

Keywords: Cesium lead iodide, Cesium lead chloride, Photo-anode, Perovskite Solar Cell. 
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Abstract 

In this work, calculations of Dissociation constant (pKa) values of 4-ethylbenzoic acid 

derivatives have been performed by using Quantum chemical calculation methods. Gas-

phaseOptimizations were calculated with HF theory by using the basis set 6-31G**.The CBS-

QB3 method was used to calculate the gas-phase free energy4-ethylbenzoic acid derivatives and 

their respective anion, and the CPCM continuum solvation method was applied to calculatethe 

free energy differences of solvation for the 4-ethylbenzoic acid and their anion.Thermodynamic 

cycle was used for the calculation of gas-solvent phase free energy.Absolute pKa calculations 
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with solvated phase optimized structures for the CPCM calculations yielded standard deviations 

and root-mean square errors of less than 0.4 pKaunits. The results that show the calculated pKa 

values using the HF are better than those using the corresponding B3LYP.From the results 

observed, the value of 4-ethylbezoic acid obtained as 5.1 which nearly to the experimental 

evidence.Forthe investigated compound, a good agreement between the experimental and the 

calculated pKaValues were also observed. 

 

Keywords:Quantum Chemistry, Dissociation Constant,Ionization Constant, CBS-QB3 and 

CPCM model 
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Abstract 

In the present work, rare earth element gadolinium doped Zinc oxide and functionalized 

Multiwalled Carbon Nanotube containing nanocomposites (Gd-ZnO:f-MWCNT) modified glassy 

carbon electrode has been constructed for simultaneous determination of vitamins B2 and B6. The 

surface morphologies of the nanocomposites were characterized by Field Emission Scanning 

Electron Microscopy, Energy Dispersive Spectrum, X-Ray Diffraction and Fourier Transformed 

Infrared Spectrum (FTIR) techniques. The electrochemical properties are evaluated by the Cyclic 

Voltammetry (CV) Differential Pulse Voltammetry (DPV) and Electrochemical Impedance 

Spectroscopy (EIS). The optimal pH value was determined as 7. The oxidation peak current of 
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VB2 and VB6 showed a linear relationship with concentration over the range from 0.05 to 10 µM 

with detection limit 0.009 and 0.001 µM for VB2 and VB6 respectively. The sensitivities 

calculated were 1.05 µA.µM-1.cm-2 (VB2) and 1.79 µA.µM-1.cm-2 (VB6). Furthermore the 

modified electrode exhibited good reproducibility and long-term stability, as well as high 

selectivity. Finally, the proposed electrode was successfully applied to the determination of VB2 

and VB6 in practical samples (pharmaceutical tablet and commercial orange juice) and the results 

obtained are validated with HPLC.  
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Abstract 

The C−H⋯π and π⋯π interactions between aromatic clusters are vital in stabilizing 

biomolecular structures, and functions.1 Theoretical models as well as synthetic molecules for 

benzene dimers are prevalent.1-3 However, beyond the dimers such as aromatic trimers, tetramers 

and oligomers are highly limited.1-3 A family of new tripodal molecules (1-6) possessingthe cyclic 

aromatic trimer motif (CATs) was synthesis and characterized using with/without steric ethyl 

group at the central benzene scaffold and with the furan/thiophene/pyridyl group at the 2-position 

of the benzimidazolyl unit. Molecular structures of 1, 3, and 5 were further confirmed by SC-

XRD method. Further all molecules were thoroughly studied using NMR analysis. The studies 

reveal that introduction of three ethyl groups into a central benzene scaffold of 
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furan/thiophene/pyridyl substituted benzimidazolyl based tripodal molecule enhances the edge-to-

face C−H⋯π interactions, thereby favour the aromatic cyclic trimer motif, in the solution and the 

solid state. The unsubstituted central benzene scaffold allows the furan/thiophene substituted 

benzimidazolyl units in the tripodal molecule to move freely thereby weakening the edge-to-face 

C-H⋯π interactions between the aromatic cyclic trimer motifs. The DFT calculations indicate that 

the energy minimized structures of the tripodal molecules adopt the symmetric (syn) cyclic 

aromatic trimer motif conformation i.e. cylinder like conformation. To the best of our knowledge, 

the work demonstrates that the discrete molecules with aromatic cyclic trimer motif arrangement 

both in solid and solution state can be designed and prepared. 

 
Fig 1. Chemdraw structure of synthesized (1-6) tripodal molecules. 

Recently, nine new family of tripodal molecules have been synthesized and characterized 

using mono-/di-/tri-methoxyphenyl substituted benzimidazolyl based molecules with/without 

alkyl substituted spacer. To the best of our knowledge, one of our molecules (7) is the first 

crystallographic evidence possessing perfect symmetrical CATs motif (distance 4.8 Å, centroid to 

centroid, and interplanar angle 60 between any two aromatic units in the trimer motif) as 

predicted theoretically for low-energy cyclic benzene trimer (CBT) motif (fig. 2). Whereas, the 

literature data discloses the cyclic benzene trimer (CBT) motif in the supramolecular structure II 

with metric parameters (dCOM⋯COM = 4.97/4.62/5.00 Å; τ  = 68/33/59°) which are close to the 

calculated distance for the optimized geometry of the C3h-symmetric CBT motif (dCOM⋯COM  = 4.8 

Å).4 

 
Fig 2. Molecular structures of 7 (A: stick model; H-atoms are removed; B: space-filling model; C: 

three benzimidazolyl units of 7), and a, b and c are the COM points of the benzene ring.  
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Abstracts 

(2-oxo-2H-chromen-4-ylmethyl sulphanyl/sulfonyl)-acetic acid hydrazides (4a-f) reacts 

with alkyl or aryl isothiocyanate resulted in the formation of corresponding thiosemicarbazides 

(5a-l) were then subsequently cyclized with concentrated sulfuric acid at 80oC to afforded 

corresponding 4-(5-substituted amino-[1,3,4]-thiadiazole-2-ylmethyl sulfanyl/sulfonyl methyl)-

chromen-2-ones or thiadiazolylcoumarins (6a-l).All newly synthesized compounds have been 

characterized by IR, 1H NMR, Mass and elemental analysis. All the synthesised 

thiazolylcoumarins have been screened for their antimicrobial activity against gram – ve 

bacterium Escherishia coli, gram + ve bacterium Bacillus staphylococci and fungi Penicilium and 

Aspergillus, .   

Key Words: Thiosemicarbazides, Coumrin,Cyclized and Antimicrobial activity. 
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Abstract 

Copolymer, N-tert-butylacrylamide (NTB) with 2-methyl-N-1, 3-thiazole-2-acrylamide 

(TMA) was synthesized with different monomer-to-monomer ratios in the feed. The resulting 

copolymers were characterized and the copolymer compositions were determined by 1H-NMR 

data. Fineman-Ross, Kelen-Tudos and extended Kelen-Tudos methods were employed to 

calculate the reactivity ratios of monomer (NTB) and comonomer(TMA). The reactivity ratios 

were found to be r1= 2.5 and r2 = 0.70 by Fineman –Ross, r1= 2.5 and r2 = 0.70 by Kelen-Tudos 

and r1= 2.5 and r2= 0.70 by Extended Kelen-Tudos method. The product of r1, r2> 1 (1.75) shows 

weakly orderedandpredominantlyrandomdistribution innature. The Value of r1 shows that NTB 

favours homopropagation over cross-propagation and r2shows that TMA favours cross-

propagation over homopropagation. Thus values suggest that NTB is more reactive than TMA. 

Mean sequence lengths of copolymers were estimated from r1 and r2 values. It shows that the 

NTB units increase in a linear fashion in the polymer chain as the concentration of NTB increases 

in the monomer feed. Thermogravimetric analysis shows that all the copolymers underwent 
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triplestagethermal degradation. Glass transition temperatures of the copolymer were found to 

increases with increasing feed content of NTB. The increase in Tg may be due to reduction in 

segmental mobility of the polymer chain and reveals that the thermal stability of the copolymers 

increases with increases in the mole fraction of NTB in the copolymers. Antimicrobial activity of 

the polymers prepared were also investigated against various micro-organisms like bacteria 

(Escherichia coli, Pseudomonas Aeruginosa and Klebsiella pneumonia) and fungi 

(AspergillusFlavus, Candida albicans and Cryptococcus Neoformans) by using standard agar well 

diffusion method. It shows moderate activity and may be used as a drug for curing the microbial 

infection.  

Keywords: Copolymer composition, Reactivity ratios, Mean sequence lengths, Antimicrobial 

activitity. 

OP 25 Analysis of inorganic toxic ions in environmental pollutants 

caused by the dyes used in korai mat weaving cottage 
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Abstract 

A case study on water pollution of ground water in Ayyanaruthu village, Tuticorin 

district, Tamil Nadu is presented to highlight the need for the remedial measures. Based on the 

printed media‟s information, we have undertaken this study to find out the potential pollutant of 

this village. We have collected the bore well water samples from the vicinity to the korai mat 

weaving tiny industries and remote from these industries residence areas. Also, we have 

encountered certain inorganic ions viz. sodium (Na+), potassium (K+), chloride (Cl-), cyanate ion 

(OCN- ), phosphate (PO4
3-), thiocyanate (SCN-), nitrate (NO3

-), sulphite (SO3
2-), sulphate (SO4

2-) 

and  perchlorate (ClO4
-) by sensitive micro chemical tests and FTIR methods. The nitrate (NO3

-) 

ion has been estimated by UV-Vis Spectrophotometry and the alkali metals have been estimated 

by Flame Photometry. Most of the bore water samples in Ayyanaruthu areas are not suitable for 

drinking purpose. In the cottage industrial belt up of Ayyanaruthu, the bore water gets more 

polluted than other sampling sites due to the direct discharge of industrial untreated wastewater 

and intrusion of polluted cottage industries water. The human exposure to NO3
- and NO2

- and the 

relative contribution of drinking water to that exposure were assessed. Hence, it is recommended 

that suitable water quality management is essential to avoid any further contamination. 
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OP 26 Analysis of chlorate, perchlorate and nitrate by TLC, FTIR, 

Powder XRD and IC in Irrigation water, soil debris and 

sewage sludge samples from Fireworks and Safety Matches 

manufacturing areas in Sivakasi, Virudhunagar District, Tamil 

Nadu, India 

S. Thangadurai* and Karthikprabu 
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Abstract 

Water is an important source of life. Without water there is no life and no development. 

Water has been featuring prominently both on national and international agenda. An efficient 

wastewater disposal is important to the health of any community. Stress on water resources is 

from multiple sources such as urbanization, increased industrial activities, heavy use of fertilizers 

and pesticides in agricultural activities, discharge of untreated sewage and industrial effluents into 

environment. All these activities ultimately leads to both surface and groundwater pollution. 

Effective collection and treatment of wastewater is a critical problem especially in developing 

countries like India. It is therefore necessary that the quality of water should be monitored at 

regular intervals.In this study, our aim was to assess the nitrate (NO3
-), chlorate (ClO3

-) and 

perchlorate (ClO4
-) contamination in soil debris, irrigation water and sewage sludge samples from 

fireworks and safety matches manufacturing areas in Sivakasi. Sensitive micro chemical analyses 

were carried out for the aforementioned samples. Then thin-layer chromatography (TLC), Fourier 

Transform infrared spectrometry (FTIR), and powder X-ray diffraction (XRD) and Ion 

Chromatography (IC) methods for confirming the presence of the toxic ions in the 

aforementioned samples. The TLC systems developed provide numerous possibilities for rapid, 

reproducible and clean separations of ClO3
- and ClO4

-from the aforementioned samples. The high 

concentration of NO3
-
, ClO3

-
and ClO4

-
detected in irrigation water was mainly due to the industrial 

units and firework manufacturing and display sites. Vicinity to these industrial units agricultural 

well water has been affected, they became unsuitable for irrigation due to the contamination of 

potential pollutant viz. NO3
-, ClO3

-and ClO4
-, plethora of agricultural well water and agricultural 

lands have become dry land.  

Keywords: Inorganic ions, Fireworks, Match industries, TLC, FTIR, Powder XRD, IC 
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Abstract 

Enzyme-free electrochemical glucose sensor based on a Cu-based metal-organic 

framework (Cu-MOF) with reduced graphene oxide (rGO) modified electrode was developed. 

The Cu-MOF/rGO was prepared by a simple solvothermal synthesis, and the characterizations of 

the Cu-MOF/rGO were studied by Fourier transform infrared spectroscopy (FT-IR), scanning 

electron microscopy (SEM), and thermogravimetric analysis (TGA) and X-ray powder diffraction 

(XRD). Electrochemical behaviors of the Cu-MOF modified electrode to glucose were measured 

by amperometric technique. The electrochemical results showed that the Cu-MOF/rGO modified 

electrode exhibited an excellent electro-catalytic oxidation towards glucose in the range of 1µM 

to 300 µM and a detection limit of 66 µM. prominently; good reproducibility, long-time stability, 

and excellent selectivity were obtained within the as-fabricated glucose sensor. 

Keywords: Metal-organic framework, Enzyme-free sensor, glucose, amperometric method. 

Introduction 

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 to zeolites or alumina silicates 

unlike zeolites which are purely inorganic; MOFs are hybrids of inorganic and organic materials. 

MOFs have greater advantage than well-known nonporous zeolites because of its structural and 

functional group tenability [1].MOFs have been widely used in the areas of catalysis, drug 

delivery, and gas adsorption. MOFs also are good electrode materials and have been applied in 

energy storage, fuel cells, solar cells, lithium-ion rechargeable batteries, and sensors [2]. 

Experimental 

Cu-MOF/rGO composites containing copper MOF with reduced graphene oxide were 

synthesized by Solvothermal method from the precursors of copper nitrate and benzene 

tricarboxylic acid (BTC) and graphene oxide.The electrochemical sensing property of Cu-

MOF/rGO composite was investigated by drop caste method on a Carbon paste electrode (CPE). 

Result and Discussion 

As prepared Cu-MOF and Cu-MOF-rGO was characterized by SEM to investigate the 

surface morphology. The image shows that the sheet like structure onto square pyramidal shape of 

crystal. Crystallinity and the functional groups presence in the MOF samples was successfully 
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proved by powder XRD and ATR-FTIR spectroscopy respectively.To investigate the electro 

catalytic activity of as-prepared Cu- MOF/rGO composites toward glucose oxidation, Cu-

MOF/rGO composites were dispersed in Nafion/ethanol solutionand immobilized onto CPE. The 

CVs technique is applied to investigate the electrochemical behavior of the Cu-MOF/rGO/CPE in 

NaOH (0.1 M) with the presence andabsence of glucose. A pair of well-defined redox peaks 

appeared in the absence of glucose for Cu-MOF/rGO/CPE and Cu-MOF/CPE (Fig a). Further, the 

phenomenon of oxidation current responseincreasing with the concentration of glucose is 

observed on the Cu-MOF/rGO/CPE, proving that glucose can be easily oxidized on Cu-

MOF/rGO/CPE over a wide concentration window Fig. (b). Theenhancement of anodic current is 

due to the electro-oxidation of glucose with the participation of Cu (III). 

 

Conclusion 

A novel Cu-MOF material was synthesized and used to fabricate a sensitive and selective 

electrochemical non-enzymatic glucose sensor. The structural features of Cu- MOF were 

characterized by XRD, FT-IR, SEM and TGA. We demonstrate the exploitation of a porous Cu-

based metal-organic framework (Cu- MOF) with large pore size as non-enzymatic sensors for the 

electrochemical determination of glucose. The results showed that the non-enzymatic sensors 

based on the rGO modified Cu-MOF display excellent analytical performances with a wide linear 

range from 1µM to 300 µM and a detection limit of 66 µM. It is due to easy fabrication, adequate 

robustness, renewability, good reproducibility and stability. 
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Abstarct 

In this current work, gold micro cubes have been successfully prepared by microwave 

heating of HAuCl4in an ionic liquid crystal (ILC), as reaction medium without any additional 

templating agent. The synthesized ILC was chemically characterised by nuclear magnetic 

resonance spectroscopy and Fourier transformer infra-red spectroscopy while mesophase 

behaviour was confirmed by polarising optical microscopic and differential scanning calorimetry 

techniques. Morphology and size of the resulting gold particles were analysed using scanning 

electron microscopy (SEM) studies. It was demonstrated that the ILC could act as a reaction 

medium as well as  templating agent for the formation of cube-shaped gold microparticles. The 

present synthesis route is very simple, faster and can be extended to the synthesis of other metal 

nano/microstructures in the ILC medium. 

Keywords: Ionic liquid crystal, microwave irradiation, templating agent, organized reaction 

medium, gold micro cubes, greener approach 

Introduction 

Gold nanoparticles (AuNPs) are most extensively studied because of their unique optical, 

electrochemical, biological properties that give importance to them in the areas ranging from 

chemical and biological sensors, electronic materials, fundamental research and even catalysis [1]. 

Several methods have been already reported for the synthesis of these nanomaterials. However, 

controlled growth of the particles with desired morphology is still challenging in the synthesis of 

nanomaterials.[2] Microwave assisted synthesis of gold nanoparticles using ILCsis an efficient 

greener approach. It reduce the reaction time from several hours to a few minutes in a process that 

avoids the use of external templating agent. In view of the emerging importance of the ILC as 

reaction media for nanomaterial synthesis, combination of microwave properties and ionic liquid 

behavior in this approaches an efficient greener strategy for nanomaterial synthesis. 

Experimental Details 

An appropriate amount of chloroauric acid (HAuCl4.3H2O) was mixed with a 2-fold of 

synthesized ILC (Fig1a) and heated in a microwave oven for 5 minutes at 140 W. 
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Figure 1. a) Structure of synthesized ILC; b) Graphical representation of synthesis 

of AuNPs 

Results and Discussion 

Microwave (MW) dielectric heating is a new promising technique for preparation of size-

controlled metallic nanostructures due to its rapid heating and penetration. A suitable amount of 

HAuCl4.3H2O was mixed with 2-fold of synthesized ILC and heated in a microwave oven for 

5minutes at a power of 140 W. 

 

Figure 2: (a) and (b) SEM images of gold microcubes at different magnification 

Upon microwave irradiation, colour of the mixture changed from yellow to bright red 

indicating the formation of nanoparticles. The nanomaterials with interesting non-conventional 

morphologies are expected since the nucleation and growth process takes place in a structurally 

ordered ILC medium. Accordingly, cube-shaped particles were obtained in this synthesis which 

was confirmed through scanning electron microscopy images (SEM). Figure 2 shows SEM 

images of gold cube-like structures embedded in the ILC medium. 

Conclusion 

In summary,we have developed an effective greener approach for the synthesisof gold 

nano cubes using microwave irradiation by employing an ILC. ILC acted as a reaction medium 

and atemulatingagent in this synthesis process and assisted the formation of cube-like 

microstructures. Such a simple synthetic procedure is a versatile approach that can be extended to 

the synthesis of other metal nano/micro particles of varying size having unusual morphologies. 
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Abstract 

The fluorescent molecule coumarin 460 (C460) sense Pd2+ metal ion by quenching 

process. Here, the mechanism for the C460 and Pd2+ interaction is studied and explained by the 1H 

NMR titration. The changes in the NMR peaks are attributed to the mode of binding of Pd2+ with 

C460. 

Keywords: Coumarin 460, Palladium ion, NMR titration.  

Introduction 

Palladium is an active metal belongs to transition metals group due to its physicochemical 

properties. Palladium have negative impacts on human health by disturbing a variety of cellular 

processes by its binding tendency towards thiol-containing amino acids, proteins, DNA and other 

macromolecules present inside cell.1 Owing to its hazardous effect, strict restrictions are 

implemented on the level of residual heavy metals in end products (less than 5– 10 ppm).2 

Therefore the detection of palladium even at lower molar concentration at all environmental 

conditions receives importance. 

The coumarins are adaptable to aqueous systems.3 They are highly luminescent organic 

molecules having excellent optical properties and readily available.4 Many reports are available 

on highly conjugated coumarin derivatives for sensor applications for cation by internal charge 

transfer (ICT) mechanism has been widely exploited.5 The coumarin 460 (C460) is a highly 

fluorescent readily available probe for Pd2+ metal ion. The fluorescence of C460 quenched in the 

presence of Pd2+ ion. Herein we report the binding/interaction of Pd2+ with C460 to explore the 

quenching mechanism. 

 

Figure 1. Fluorescence quenching of C460 in the presence of Pd
2+

 

Experimental Details 

1H NMR titration is carried out using DMSO-d6 solvent in Bruker 500 MHz NMR 

Spectrometer.0.01 M of C460 is fixed and PdCl2 is varied from 0.5 - 2.0 equivalents for the 1H 

NMR titrations. 
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Results and Discussion 

On addition of Pd2+ ion with C460, there is no changes were observed in the aromatic 

protons. It confirms that there is no interaction between Pd2+ and the aromatic moiety. On 

increasing the Pd2+concentration a new peak at 2.1 ppm is appeared corresponding to the upfield 

shift of methylene (-CH2-) from 3.4 ppm. This may be due to the interaction of Pd2+ with the lone 

pairs of nitrogen atom which is neighbour to the methylene proton.6The close proximity of Pd2+ 

ion and the loss of electrons by nitrogen atom is the reason for the shift.The rotation of the N-C 

could be restricted in the presence of Pd2+. These results explains the binding site of Pd2+ with 

C460 by strong interaction. 

 

Figure2.  
1
H NMR titration of C460 with Pd

2+
 in DMSO-d6 (Solvent peak is 

removed for clarity) 

C460 is a „push-and-pull‟ type of fluorophore. Diethylamino group of C460 is pushing an 

electron, while carbonyl groups are pulling the π-electrons to afford a strong fluorescence 

emission at λmax = 470 nm. When adding Pd2+ to C460, the fluorescence intensities of C460 

decreased, which is due to the restriction of electron transfer from nitrogen atom. The binding of 

Pd2+ with C460‟s nitrogen lone pair is also well explained in the 1H NMR spectral studies. Hence, 

this sensor system works in the basis of simple internal charge transfer (ICT) mechanism.6 The 

sensing mechanism is illustrated in the Figure 1. 

Conclusion 

The quenching mechanism of Pd2+with C460 is clearly interpreted with the help of1H 

NMR titration. The sensing mechanism behind Pd2+ ion detection by C460 is internal charge 

transfer (ICT). The appearance of new peak is due to the binding of Pd2+ in the vicinity of 

nitrogen. The mode of binding is established using this study. 
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Abstract 

Transition metal complexes have been a large area of research interest for many decades, 

because of their efficient DNA binding and cleavage properties under physiological conditions 

[1]. L-Tryptophan (L-Trp) is a large neutral amino acid present in living organisms having 

biological importance. In this present work we have synthesizedCopper(II) tryptophan Schiff base 

complexes [Cu(Msal)(L-Trp)(H2O)] (1), [Cu(2-HNP)(L-Trp)(H2O)] (2), and [Cu(NB)(L-

Trp)(H2O)(N3)] (3)and characterized using spectroscopic techniques.The IR spectra of complexes 

(1-3)shows sharp bands resulting from the C=N stretching vibration at 1648 cm-1, 1638 cm-1 and 

1625 cm-1 suggesting the presence of azomethine functional  group in complexes. In the UV 

absorption spectra, peak near 657 nm, 610 nm and 570 nm for complexes 1, 2 & 3 respectively, is 

assigned to a d–d transition, which is consistent with the square-planar geometry of the Copper(II) 

complexes [2]. The EPR spectra of the copper (II) complexes were recorded at liquid nitrogen 

temperature, the results shows well-resolved four lines due to hyperfine splitting with nuclear 

hyperfine spin 3/2 [3]. The intrinsic binding constant to ctDNA was obtained by monitoring the 

absorption intensity of the charge transfer spectral bands near 271, 289 and 273 nm for the 

complexes of 1, 2 & 3respectively. Upon addition of increasing amounts of ctDNA, a significant 

„hypochromic‟effect in the intraligand bands was observed for complexes, this may be due to the 

square planar geometry of complexes and presence of planar aromatic chromophore that 

facilitates a strong binding interaction of the complexes with ctDNA via insertion of the aromatic 

moiety in between the stacking base pair. The results indicated that the three complexes are able 

to bind to DNA with different binding affinity as 8.56 x10-7, 2.68 x 10-5, 1.47 x 10-6 M-1 

respectively, in the order as 2> 3>1.The antibacterial activity was confirmed for a Gram-positive 

bacteria Staphylococcus mutans (S.mutans) and a Gram-negative bacteria Escherichia coli 

(E.coli) on nutrient agar medium by the disc diffusion method. On comparing the Gram-negative 



62 Frontier Areas in Chemical Technologies 

 

and positive bacteria, the complexes exhibit higher efficiency for Gram-positive bacteria than 

Gram negative bacteria. We conclude that the synthesized complexes (1-3) are biologically active 

Schiff base complexes having selective binding affinity with DNA, thus these complexes can be 

studied for further therapeutical activities. 
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Abstract 

Novel terdentate cationic complexes of Cu(II), Ni(II), Co(II), Mn(II) and Zn(II) ion have 

been prepared using a Schiff base derived from Benzalidene-4-imino-2,3-dimethyl-1-phenyl-3-

pyrazolin-5-one and 2-aminothiazole. The structural features of the chelates have been confirmed 

by micro-analytical data, FAB-Mass spectra, Powder XRD, SEM, FTIR, UV-Vis., 1H-NMR, 

EPR, CV and thermal analysis techniques. The analytical data of the complexes correspond well 

with the general formula [ML2]Cl2. The high conductance of the chelates supports their 

electrolytic nature. The magnetic susceptibility and electronic absorption spectra of the complexes 

indicate that all the complexes exhibit octahedral geometry around the central metal ion. From 

Powder XRD, the average crystallite size of Schiff base and its [CuL2]Cl2, [MnL2]Cl2  and 

[ZnL2]Cl2 complexes are 57, 56, 42 and 36 nm respectively. The minimum crystalline size was 

observed for [ZnL2]Cl2 complexes and it has better crystalline nature than other complexes. From 

the SEM image of the Schiff base  and its [CuL2]Cl2, [MnL2]Cl2  and [ZnL2]Cl2  complexes, 

irregular spherical grain structure for Schiff base, clould like model for [CuL2]Cl2,
 well dispersed, 

heterogeneous sized with highly agglomerated grains for  [MnL2]Cl2  and cauli flower model like 

structure for [ZnL2]Cl2  complex  was observed.  

From 1H NMR spectra, The Schiff base exhibits the following signals: phenyl as multiplet 

at 7.53–7.58 δ, =C–CH3 at 2.60 δ, –N–CH3 at 3.18-3.30 δ, –CH– at 5.78 δ,  -N-C=CH at 7.93-

8.23 and -C-S-CH- at 7.69-7.71 δ (thiazole ring). A slight downfield shift was observed in all the 

signals in the spectrum of zinc complex which clearly indicated that the coordination ligand 
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system with metal ion. The EPR spectra of the [CuL2]Cl2 complex was recorded in DMSO. The 

observed spin Hamiltonian parameters values All (151 x 10-4 cm-1)  A (71 x 10-4 cm-1); gll (2.31) 

 g (2.075)  2 ensures that the system coincides well with axially elongated octahedral 

geometry. The spin Hamiltonian parameters of [MnL2]Cl2 complex in DMSO solution at 77  K 

(Aiso = 110 x 10-4 cm-1 and giso = 1.99 < 2). It shows a six-line hyperfine splitting due to Mn(II) (I 

= 5/2) ion. This fact is also supported by the magnetic susceptibility data of the complexes. DNA 

interaction studies of [CuL2]Cl2 complex have been done by electronic spectral and cyclic 

voltametric measurements which reveal that the binding occurs through intercalation between 

complex and DNA interaction of [CuL2]Cl2 complex with CT-DNA leads to hypochromism. 

Cyclic voltammogram pattern of [CuL2]Cl2 complex was totally altered due to strong binding of 

CT-DNA. The in-vitro biological screening effects of the investigated compounds were tested 

against various bacteria and fungi. The MIC values against the growth of microorganisms are 

lower for metal chelates than the ligand. The minimum inhibitory concentration values indicate 

that most of the complexes have higher toxicity than the ligand against the microorganisms.  
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This eco-friendly solvent-free approach using microwave irradiation opens numerous 

possibilities for conducting rapid heterocyclic synthesis using a variety of supported reagents on 

mineral oxides and phase transfer catalysis conditions.  

The use of multimode oven, monomode reactor and conventional glass apparatus, 

demonstrates the numerous practical applications in laboratory scale experiments. Furthermore, 

there are different advantages of these solvent-free protocols as “Green Chemistry” since they 

provide absence of solvent thereby preventing pollution in organic synthesis. 

The absence of solvent clearly reduces the reaction time and generally improves the 

yields. In fact it is noticeable that in several cases thermal effects play a determinant part in the 

rates and in the chemio and regio- or stereo selective heterocyclic synthesis. 

Additionally, there are many heterocyclic reactions with great potential for automated 

medicinal and combinatorial chemistry which traditionally have been performed with long 

reaction times that might be dramatically accelerated by solvent-free microwave irradiation.  

Today, new therapeutic hetero-macromolecular targets are increasingly being identified 

as drug targets. The lead generation and lead optimization processes must be accelerated. 

Traditional methods of organic heterocyclic synthesis are simply too slow to satisfy the 

future demand for compounds.  

Microwave assisted solvent-free chemistry is a technique that has the power to accelerate 

the generation of organic molecules.  

Keywords: Microwave irradiation, solvent-free microwave irradiation, hetero-macromolecular, 

Optimization processes, Green Chemistry synthesis 
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Abstract   

Corrosion inhibition efficiency of Vitex Doniana leaves extract in 1M HCl medium was 

investigated by weight loss and temperature studies. Effect of temperature (303-333 K) on the 

corrosion behavior of mild steel in the presence of plant extract was studied. Inhibition was found 
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to increase with increase in concentration of the extract. The FTIR results shows that the extracts 

contains the peaks of O-H, C-N and unsaturated C=C functional groups, which were identified as 

contributing to the inhibition exhibited by the extracts. Langmuir isotherm best fits the data 

suggesting physical adsorption as the adsorption mechanism between the extract and mild steel 

substrate. 

Keywords: Vitex Doniana, plant extract, corrosion inhibitor, mild steel, HCl medium. 

Introduction  

Mild steel is known to be a very versatile ferrous alloy utilized for a wide range of 

applications because of  its excellent combination of mechanical properties , ease of fabrication , 

excellent weldability and low purchasing cost [1]. However it has low corrosion resistant in acidic 

environment [2]. The use of inhibitors has been widely explored to militate against corrosion of 

mild steel utilized in acidic environment. In the present study, the corrosion inhibition, adsorption 

characteristics and spectral analysis of Vitex Doniana leaves extract in 1M HCl solution was 

investigated. However its use as corrosion inhibitor has not been reported in the literature. 

Experimental Details 

Mild steel specimens of area 4x2 cm 2 have been used. During the study the samples were 

pretreated, dried, weighed and stored in desiccators for further use. The leaves were collected, 

shade dried and powdered. Plant materials are dried in shade so as to enrich the active principles 

in them, by reducing their moisture content. The extract was prepared by refluxing 25 g of 

powdered dry leaves in 200 ml of water for 2 hour and kept overnight. Then it was filtered and 

dried to solid mass. Weighed samples are immersed in 100 ml of the acid (1 M HCl) without and 

with different concentrations (50 ppm -250 ppm) of the inhibitor for various intervals of time. 

They are then taken out and then washed thoroughly with tap water, rinsed with distilled water, 

dried, stored in desiccators and reweighed.  

Results and Discussion 

The extract of Vitex Donianais a good inhibitor for the corrosion of mild steel in 1M  

HCl. The inhibition efficiency increases with the increase in inhibitor concentration and thus 

increases the protective action of the inhibitor on mild steel. The compound seems to function as 

inhibitor by being adsorbed on the metal surface. The inhibitor showed maximum inhibition 

efficiency of 91.43% at 200 ppm concentration for an immersion period of 12 hours at 303K. 

Inhibition efficiency increases from 3 hours to 12 hours and at 24 hours it decreases. Increase in 

inhibitor efficiency from 1- 12 hours shows the strong adsorption of constituents present in the 

plant extract on the surface of mild steel giving it a protective layer. Immersion for a longer 

period leads to desorption of plant constituents. Adsorption of extract molecules on mild steel 

surface obeyed the Langmuir, Temkin, adsorption isotherms. 
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The percentage of Inhibitor efficiency increases with increase in temperature, which 

confirms that Plant Vitex doniana acts as an effective inhibitor at high temperature also. The 

result showed that as the temperature increases the inhibition efficiency reaches maximum of 

93.1% at 323 K for 200ppm and then decreases. At elevated temperature as timelag between 

adsorption and desorption of inhibitor over metal surface becomes shorter, so the % of inhibitor 

efficiency decreases. 

UV-Visible spectra (Fig1) of  Fe2+ ion in the presence of Vitex Doniana inhibitor in the 

HCl medium gives additional peaks at 255nm, 295nm and 439 nm. Among these 255nm peak is 

very pronounced and may be due to metal ion–inhibitor complex formation in the medium and 

secondary inhibition by such a complex not be ruled out [3]. FTIR spectra (Fig2) of HCl extract 

of Vitex Doniana showed the presence of oxygen and nitrogen atoms in functional groups of   O-

H, N-H and unsaturated group C=C. The presence of oxygen and nitrogen atoms in the extract 

met the general characteristics of typical corrosion inhibitors. There is shift in the spectra of the 

extract when mild steel was immersed in it to corrosion product, which shows that there is 

interaction between the extract and mild steel specimen which resulted in inhibition [4,5]. 

Conclusion  

The present study shows that acid extract of Vitex Doniana is a good inhibitor for the 

corrosion of mild steel in 1MHCl. The inhibition efficiency increases with the increase in 

inhibitor concentration and thus increases the protective action of the inhibitor on mild steel. The 

compound seems to function as inhibitor by being adsorbed on the metal surface. The inhibitor 

showed maximum inhibition efficiency of 91.43% at 200 ppm inhibitor concentration for an 

immersion period of 12 hours at 303K. SEM studies revealed that the smooth surfaces appeared 

by formation of a protective film on the metal surface. The inhibitor was found to obey Langmuir 

and Temkin adsorption isotherm from the fit of experimental data. 
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Abstract 

LiNi1/3-xMn1/3Co1/3AlO2 (0.00≤X≤0.05) cathode materials were synthesized by sol-gel 

method using aqueous solutions of metal nitrates and tartaric acid as chelating agents. 

Themorphology, structure and electrochemical properties were characterized by SEM, XRD, 

charge–discharge tests, Cyclic Voltammetry(CV) and electrochemical impedance spectroscopy 

(EIS). The surface morphology and composition analysis were characterized by taking SEM with 

EDAX. XRD studies revealed a well defined layer structure and linear variation of lattice 

parameters with the addition of Aluminium confirmed phase pure compounds in a rhombohedral 

structure without impurities. SEM analysis shows that LiNi1/3-0.05Mn1/3Co1/3AlO2 has smaller 

particle size and more regular morphological structure with narrow size distribution than those of 

LiNi1/3Mn1/3Co1/3O2. The electrochemical properties of LiNi01/3-xMn1/3Co1/3AlxO2(0.00 ≤ 0.05) 

samples were monitored using 2032 coin-type by galvanostatic charge/discharge and cycling test. 

Among them, LiNi1/3-0.05Mn1/3Al0.05O2 behaved much better, losing about 7% of its initial capacity 

(208 mAhg−1) after 50 cycles at 192 mAhg−1. While the pristine LiNi1/3Mn1/3Co1/3O2 loss about 

13% of its initial capacity (148 mAhg−1). LiNi1/3-0.05Mn1/3Co1/3Al0.05O2 has high charge/discharge 

capacity, low irreversible capacity and superior electrochemical performance. 

Keywords: LiNi0.3-xMn0.3CoAlxO2, XRD, SEM, Charge/discharge 
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Introduction 

Li-ion batteries are the most suitable power supplies for many portable electronic devices, 

such as cellular phones, digital cameras and notebooks, because of their high energy and power 

density [1-2]. In this Present work, LiNi1/3-xMn1/3CO1/3AlO2 by sol - gel chelation method for use 

as a Cathode material in Li ion battery. Element Al is adopted to substitute Nickel in the calcining 

process to prepare LiNi1/3-0.05Mn1/3Co1/3 Al0.05O2. Crystal structure, Lattice parameters, 

Morphology structure, Electrochemical performances and the charging / discharging process of 

Al-substituted cathode are thoroughly studied. 

Experimental Details 

LiNi1/3-xMn1/3CO1/3AlxO2 were synthesized by sol-gel method.  Stoichiometric amount of 

lithium nitrate, nickel (II) nitrate hexahydrate, Manganese (II) nitrate hydrate and aluminium (III) 

nitrate monohydrate were dissolved in distilled water.  The resulting metal ions in the solution 

were stirred well. Then, one molar solution of tartaric acid was dissolved by using deionized 

water, added drop by drop with continuous stirring, pH of the resulting solution was maintained 

between 8-9.  The temperature of the solution increased to 80 °C, when coloured ionic solution 

was obtained.  After 10 hours of continuous stirring at 80 °C, coloured, highly viscous gel was 

obtained.  The gel was dried in air oven at 120 °C for 12 hours. It was slightly ground and 

calcined at 800 °C for 12 hours in air to obtain phase pure nano powder is obtained. 

 

 

Figure: SEM images of  bare and LiNi1/3-0.05Mn1/3Co1/3Al0.05O2 powders sintered at 

800 
0
C in oxygen 

Results and discussion 

The XRD patterns of bare and Al doped LiNi1/3Co1/3Mn1/3O2 cathode material powders. 

All the diffraction peaks are identical with respect to the pristine sample and can be indexed to a 

hexagonal a-NaFeO2 structure with an R-3m space group. Observed narrow 006/102 and 108/110 

couplet splitting peaks are evidence of the formation of a well-defined crystalline structure. The 

morphological investigations showed rhombohedral particles with in the range 100-200nm. The 
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electrochemical studies show that initial and final discharge capacities of 208 mAhg-1and 

192mAhg-1at 0.01 with voltage range 2.0 -4.2V. 

Conclusion 

LiNi1/3-xMn1/3Co1/3AlO2 synthesiszed by sol- gel method using tartaric acid as a chaelating 

agent.The XRD pattern indicates the crystalline nature of the cathode materials followed by SEM 

with EDAX confirmed the surface morphology and particle size. Electrochemicalproperties are 

characterized by charge/discharge tests, Cyclic Voltammetry(CV) and electrochemical impedance 

spectroscopy. Finally, Al-doped LiNi1/3Mn1/3Co1/3O2is a promising cathode materials for Lithium-

ion batteries. 
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Abstract 

Layered mixed oxides LiNi1/3Mn1/3Co1/3-xZrxO2 ( x=0, 0.01,0.03,0.05)synthesized by a 

sol-gel method using citric acid as a chelating agent. The analysis ofelectrochemical properties is 

investigated by XRD, SEM and TEM. The Electrochemical behavior of so synthesized cathode 

materials is evaluated by galvanostatic charge/discharge studies using coin type of cathode 

material cells. The obtained cathode materials discharge specific capacity of 180mAhg-1 at the 

Rate of 0.1C. The cycling studies are carried out in the voltage range of 2.4 Vto 4.2V. However, 

the doped sample has better cyclic stability than the Pristine sample. After 100 cycles, the 

capacity remains 100 and 88mAhg−1 for the doped and the Pristine samples, respectively. The 

electrochemical tests show that it has the highest the results from EIS show that the doped sample 

has a process for Li-ion intercalation/de-intercalation than the undoped cathode material. Herein, 

we report on the synthesis of a seriesLiNi1/3Mn1/3Co1/3-xZrxO2cathode materials and their 

promising application exhibited enhanced cyclic stability compared with the 

pristineLiNi1/3Mn1/3Co1/3O2. 
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Introduction 

Lithium-ion secondary batteries are thedevelopment of the promising high energy storage 

technology for electric vehicles (EVs) and hybrid electric vehicles (HEVs) in the next decades. To 

meet the necessities of EVs and HEVs, Li-ion batteries want to possess the following 

characteristics: low cost, high rate capability, large energy intensity, long cycle life, and nontoxic. 

The limited specific capacity of the developing cathode materials for advanced rechargeable to 

increasing the high energy densities of recent Lithium-ion batteries [1-2]. In this study, we 

synthesized the Zr-doped LiNi0.3Mn0.3Co0.3O2 materials are directly synthesized followed by the 

effects of Zr doping, structure, morphology of modified materials and electrochemical 

performance of pristine and Zr doped LiNi1/3Mn1/3Co1/3-xZrO2  (x=0.01, 0.03, 0.05,) samples have 

been characterized by the analytical instrumentations such as XRD, SEM, TEM and 

electroanalytical techniques vice versa. 

Experimental section 

The Zr doped cathode material was prepared by the following sol-gel technique. First, an 

aqueous solution ofreaction mixture was prepared by dissolving stoichiometric amounts of 

anhydrous Lithium nitrate, Nickel (II) nitrate, Cobalt (II) nitrate hexahydrate, Manganese (II) 

nitrate  and Zirconium nitrate hexahydrate were dissolved in deionized water andaddition of 

tartaric acid solution with continuous stirring. Ammonium hydroxide was then used to adjust the 

pH 8. The solution was then heated and stirred at 80 0C until the gels were formed after 8 hrs.  

The gel was dried in hot air oven at 120 0C to obtain the form of powder. These powders were 

calcined in air at 800 0C for 10h. The calcined powders were thoroughly ground in an agate 

mortar. Then, Collected and stored in the separate vessel.  

 
     

Results and discussion 

The crystal nature of the so prepared by powder samples was analyzed by XRD, as the 

diffraction patterns are well indexed to a layered hexagonal α-NaFeO2 structure with R-3m group. 

Furthermore, distinct splitting of (006)/(102) and(108)/(110) peaks were observed without any 
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impurities reflections, indicating the formation of the homogenous layered structure of zirconium 

doping. The morphology of the synthesized powders was observed using SEM. The SEM images 

of bare LiNi1/3Mn1/3Co1/3O2and LiNi1/3Co1/3Mn1/3Zr0.01O2Samples there exist smallagglomerates 

for both the powders. All primary particles showspherical shape and a narrow particle size 

distribution ranging from 50 nm to 100 nm. The CV curves of the pristine electrodes and 

LiNi1/3Mn1/3Co1/3-ZrO2between 2.5 V and 4.2 V for the First five cycles at a scanning rate of 0.1 

ms-1 at room temperature.  The Redox behavior has been successfully characterized by the 

voltammetric technique. 

Conclusion 

LiNi1/3Mn1/3CO1/3-xO2O2 (x=0, 0.01, 0.03 and 0.05) cathode materials were successfully 

prepared by sol-gel method. The effect of Zrsubstitutionon the structure, morphology and 

electrochemical properties of LiNi1/3Co1/3Mn1/3O2 was investigated in detail. The results 

indicatethat Zr substitution has an effective effect on the improvementof cycling performance of 

LiNi1/3Co1/3Mn1/3O2. Moreover,the Zr-doped sample has the best cycling performance at 0.1 

Cunder the potential of 2.4–4.2 V among all the doped samples.EIS results indicate that Zr 

substitution has an obvious effecton restraining the increase of charge transfer impedance 

ofLiNi1/3Co1/3Mn1/3O2 during cycling. XRD analysis indicatesthat Zr-doped sample has a slighter 

structure change so thatit has the best cycling performance. 
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Abstract   

Corrosion inhibition of mild steel 1M HCl by leaves extract of Dodonaea viscosa was 

investigated by Weight loss  and spectroscopic studies (UV-Visible and FTIR) technicques at 

303-333K. It was found that the leaves extract of Dodonaea viscosa inhibited the acid induced 

corrosion of mild steel. The inhibition efficiency increases with increasing inhibitor concentration 

of the extract. The FTIR results shows that the extracts contains the peaks of O-H, C-N and 



Frontier Areas in Chemical Technologies 73  

 

unsaturated C=C functional groups, which were identified as contributing to the inhibition 

exhibited by the extracts. Langmuir isotherm best fits the data suggesting physical adsorption as 

the adsorption mechanism between the extract and mild steel substrate. 

Keywords: Dodonaeaviscosa, plant extract, corrosion inhibitor, mild steel, HCl medium. 

Introduction  

Mild steel is known to be a very versatile ferrous alloy utilized for a wide range of 

applications because of   its excellent combination of mechanical properties, ease of fabrication, 

excellent weldability and low purchasing cost.. However it has low corrosion resistant in acidic 

environment [2]. The use of inhibitors has been widely explored to militate against corrosion of 

mild steel utilized in acidic environment. In the present study, the corrosion inhibition, adsorption 

characteristics and spectral analysis of Dodonaea viscose leaves extact in 1M HCl solution as 

investigated. However its use as corrosion inhibitor has not been reported in the literature. 

Experimental Details  

Mild steel specimens of area 4x2 cm 2 have been used. During the study the samples were 

pretreated, dried, weighed and stored in desiccators for further use. The leaves were collected, 

shade dried and powdered. Plant materials are dried in shade so as to enrich the active principles 

in them, by reducing their moisture content. The extract was prepared by refluxing 25 g of 

powdered dry leaves in 200 ml of water for 2 hour and kept overnight. Then it was filtered and 

dried to solid mass. Weighed samples are immersed in 100 ml of the acid (1 M HCl) without and 

with different concentrations (50 ppm -250 ppm) of the inhibitor for various intervals of time. 

They are then taken out and then washed thoroughly with tap water, rinsed with distilled water, 

dried, stored in desiccators and reweighed.  

Results and Discussion  

The extract of Dodonaea viscosais a good inhibitor for the corrosion of mild steel in 1M 

HCl. The inhibition efficiency increases with the increase in inhibitor concentration and thus 

increases the protective action of the inhibitor on mild steel. The compound seems to function as 

inhibitor by being adsorbed on the metal surface. The inhibitor showed maximum inhibition 

efficiency of 91.64 % at 200 ppm concentration for an immersion period of 12 hours at 303K. 

Inhibition efficiency increases from 3 hour to 12 hours and at 24 hours it decreases. Increase in 

Inhibition efficiency from 1- 12 hours shows the strong adsorption of constituents present in the 

plant extract on the surface of mild steel giving it a protective layer. Immersion for a longer 

period leads to desorption of plant constituents. Adsorption of extract molecules on mild steel 

surface obeyed the Langmuir, Temkin adsorption isotherms. 

The % inhibitor efficiency increases with increase in temperature, which confirms that 

Dodonaea viscose extract acts as an effective inhibitor at high temperature also. The results shows 

that as the temperature increases the inhibition efficiency increases reaches maximum of 92.41% 
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at 328 K for 200 ppm and then decreases. At elevated temperature as time lag between adsorption 

and desorption of inhibitor over metal surface becomes shorter the inhibitor efficiency decreases. 

UV-Visible spectra (Fig1)  of  Fe2+ ion in the presence of Dodonaeaviscosainhibitor in the 

HCl medium gives additional peaks at 245 nm, 295 nm and 439 nm. Among these 245 nm peak is 

very pronounced and may be due to metal ion –inhibitor complex formation in the medium and 

secondary inhibition by such a complex not be ruled out [3]. FTIR spectra (Fig2) of HCl extract 

of Dodonaea viscose showed the presence of oxygen and nitrogen atoms in functional groups of   

O-H, N-H and unsaturated group C=C. The presence of oxygen and nitrogen atoms in the extract 

met the general characteristics of typical corrosion inhibitors [4,5]. There is shift in the spectra of 

the extract when mild steel was immersed in it to corrosion product. Which shows that there is 

interaction between the extract and mild steel specimen which resulted in inhibition. 

Conclusions 

The present study shows that acid extract of Dodonaea viscose is a good inhibitor for the 

corrosion of mild steel in 1M HCl. The inhibition efficiency increases with the increase in 

inhibitor concentration and thus increases the protective action of the inhibitor on mild steel.The 

compound seems to function as inhibitor by being adsorbed on the metal surface. The inhibitor 

showed maximum inhibition efficiency of 91.64% at 200 ppm inhibitor concentration for an 

immersion period of 12 hours at 303K. SEM studies revealed that the smooth surfaces appeared 

by formation of a protective film on the metal surface.The inhibitor was found to obey Langmuir 

and Temkin adsorption isotherm from the fit of experimental data. 
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Abstract 

The limited availability of the fossil fuels and the continuous usage of fossil fuels leads to 

the severe environmental issues like global warming, ocean layer depletion etc. The above issues, 

to motivate the researcher to focus the environmental benign energy storage and conversion 

devices for the future. Supercapacitor has been considered as reliable energy storage devices, 

owing to the higher power density and long-life span. While compare the specific capacitance 

behavior of the carbon-based materials (EDLCs) with metal oxide, metal hydroxide and metal 

sulfide (Pseudocapacitors). Pseudocapacitors have offer higher specific capacitance due to the 

efficient reversible redox reaction. Nowadays, metal sulfides such as NiS2, CoS, NiCo2S4 and 

FeNi2S4, have been received wide attention due to the higher conductivity and better 

electrochemical performance, when comparedto the corresponding metal oxides. Among various 

Bimetal sulfides, CuCo2S4 shows higher electrical conductivity and possesses richer electroactive 

sites in comparison with single-component sulfides or their oxide counterparts. 

In this present work, we have studied effect of nickel doping at cobalt site of the CuCo2S4. 

The mixing of the transition metal is an effective way improve capacitance behavior of the 

materials. The synthesized electrode materials were characterized by XRD, FTIR, and UV-DRS. 

The morphology and elemental composition of the materials was analyzed by SEM with EDAX. 

The electrochemical performances were evaluated in 3M KOH electrolyte with a three-electrode 
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system on electrochemical workstation where active material coated Ni-foam as working 

electrode Pt foil as and Ag/AgCl as reference electrode, respectively. Cyclic voltammetry (CV) 

and Galvanostatic charge–discharge (GCD) tests were carried out with in a voltage range −0.1 to 

0.6V. Electrochemical impedance spectroscopy (EIS) tests were conducted with a sine wave with 

5mV amplitude in a frequency range100 kHz to 0.1 Hz. The CV results suggest that nickel doping 

have improved the specific capacitance and reversibility of the electrode materials. The EIS 

results clearly indicated that CuCo1.0Ni1.0S4 materials have higher ionic conductance than 

CuCo1.50Ni0.50S4 and CuCo2S4. 

 

Figure 1: Comparison CV curve of 

CuCo2S4, CuCo1.50Ni0.50S4, and CuCo1.0 

Ni1.0S4at 25mV/s. 

 
 

Figure 2: EIS spectrum of CuCo2S4, 

CuCo1.50 Ni0.50S4, and CuCo1.0Ni1.0S4. 

Keywords: Metal Doping, CuCo2S4, Hydrothermal Method. 
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Abstract 

LiNi1/3Mn1/3Co1/3RuO2 Cathode materials were synthesized by sol-gel method using 

aqueous solutions of metal nitrates and citric acid as achelating agent. Thermal analysis, XRD, 

SEM with EDAX and TEM experiments are used to characterized their physical and structural 

properties. The electrochemical characterizations were investigated by Galvanostatic 

charge/discharge, Cyclic Voltammetry, and AC Impedance techniques. XRD studies revealed a 

well-defined layer structure and a linear variation of lattice parameters with the addition of 

Ruthenium, confirming the formation of phase pure combound. SEM analysis showed that the 

synthesized cathode material had asmaller particle size and more regular morphological structure 

with narrow size distribution. Electrochemical Impedance spectroscopy of LiNi1/3Mn1/3Co1/3RuO2 

electrode has exhibited improved charge transfer resistance values upon cycling. The as prepared 

cathode has shown superior electrochemical properties, such as high charge/ discharge capacity, 

good electrochemical conductivityand improved cycling. 

Keywords: Positive electrode materials, Cyclic Voltammetry, Charge – Discharge, SEM, TEM 

Introduction 

The development of cathode materials for lithium-ion batteries providing ahigh energy 

density at fast charge/discharge rates become simperative due to high power requirements for 

hybrid electric vehicles and power tools [1-3].We have therefore designed andsynthesized the 

novel LiNi1/3Mn1/3Co1/3-xRuO2 by simple sol-gel method. The synthesized pristine and 

LiNi1/3Mn1/3Co1/3-xRuO2 demonstrate excellent rate capability and cyclic performance at high 

current density. 

Experimental 

Lithium nitrate LiNO3, Nickel (II) nitrate Ni(NO3)2, Cobalt (II) nitrate hexahydrate 

Co(NO3)2.6H2O, Manganese (II) nitrate MnN2O6.4H2O and Ruthenium nitrate Ru(NO3)2 were 

dissolved in deionized water and addition of citric acid solution with continuous stirring. 

Ammonium hydroxide was then used to adjust the pH 8. The solution was then heated and stirred 

at 80 0C until the gels were formed after 8 hrs.  The gel was dried in hot air oven at 120 0C to 

obtain the form of powder. The mixture was calcined in air at 400 for 5 h followed by grinding, 
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and then calcined again at 800 0C for 10 h to get the final products of pristine and 

LiNi1/3Mn1/3Co1/3-xRuxO2. 

 

 
 

Conclusions 

In summary, to improve the rate capability and cyclic performance of the electrode 

material pristine, we have developed high-performance LiNi1/3Mn1/3Co1/3-xRuO2by simple sol-gel 

technique. The XRD analysis exhibit a well defined crystalline nature of the material whereas 

SEM with EDAX clearly indicate the surface morphology with appropriate composition of the 

cathode material. Further, the electrochemical features and redox behavior are characterized by 

various electro analytical techniques such as impedance spectroscopy and cyclic voltammetry. 

Thus, the Ru dopedLiNi1/3Mn1/3Co1/3O2 cathode material has been used as promising material for 

Li-ion batteries. 
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Abstract 

The study of corrosion inhibition is significant in the field of research due to its 

usefulness in various industries. An increasing concern in human health and risks has drawn 

attention in the development of mild steel corrosion. Mild steel in acid medium is widely used in 

various industrial processes. 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.One of the 

effective methods to prevent corrosion is the addition of natural inhibitors. Most of the natural 

products are non-toxic, biodegradable and really available in plenty.  In the present investigation, 

leaves of cynodon dactylon extract (CDE) have been used as corrosion inhibitor for mild steel in 

sea water medium. The inhibition efficiency was found to increase with increase in concentration 

of the leaf extract. The formulation consisting of 8 ml of CDE and 10 ppm of Zn2+ has  85 % 

inhibition efficiency (IE). A study on the effect of immersion period on the CDE- Zn2+ showed an 

IE that decreased from five days. UV-Visible spectra revealed the formation of a protective film 

on the metal surface. The same is confirmed through FT-IR spectrum. From the surface 

examination studies, it could be confirmed that the corrosion inhibition was due to the formation 

of a protective film consists of Fe2+- CDE complex. 

Keywords: Corrosion inhibition, Surface examination, Eco-friendly, Sea water. 
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Conclusions: 

The weight loss study reveals that the formulation consisting of 8 ml of cynodon dactylon 

extract (CDE) and 10 ppm of Zn2+ has 85 % inhibition efficiency in controlling the corrosion of 

mild steel immersed in an aqueous solution containing sea water A study of the effect of 

immersion period on the cynodon dactylon extract (CDE)-Zn2+ system shows an inhibition 

efficiency that decreases as the immersion period increases. UV-Visible spectra reveal that a 

protective film is formed on the metal surface The FTIR spectrum also reveals the formation of 

protective film that consists of Fe2+- CDE complex  
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Abstract 

We have prepared the MnS on reduced Graphene oxide wrapped Ni-foam by 

electrodeposition method. Recently, Transition metal sulfide like Co2S3, CuS, Ni3S2, CoNi2S4, 

MoS2, FeS2 have been emerged as a reliable and next generation of electrode material for 

supercapacitor applications. It has high electronic conductivity and better cyclic performances 

than metal oxides. In various metal sulfides, MnS is a p-type semiconductor with band gap of 3.1 

to 3.7eV. it has the higher electronic conductivity than their corresponding metal oxides or metal 

hydroxides. Electrodeposition is a simple technique to deposit directly electrode materials on the 

surface of the Ni-Foam. The as deposited electrode materials were characterized by XRD, FTIR, 

Raman spectroscopy and UV-DRS. The morphology and elemental composition of the materials 

was analyzed by SEM with EDAX. The grain size of the materials was measured by TEM 

analysis.  
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The electrochemical measurements of the working electrodes were carried out in 3M 

KOH electrolyte with a three-electrode system on electrochemical workstation where Pt foil and 

Ag/AgCl electrodes were used as counter electrode and reference electrode respectively. Cyclic 

voltammetry (CV) and galvanostatic charge–discharge (GCD) tests were carried out within a 

voltage range −0.2 to 0.7V. Electrochemical impedance spectroscopy (EIS) tests were conducted 

with a sine wave with 5mV amplitude in a frequency range100 kHz to 0.1 Hz. The discharge-

specific capacitances of tested electrodes were calculated by using the following equation 

                      (1) 

where Csp is specific capacitance (F/g), m is mass of active materials in electrode (g), ∆V is the 

potential window, I is discharge current (A) and ∆t is the discharge time (s). Using galvanostatic 

charge–discharge (GCD) results, we have calculated the Cspof the MnS and rGO/MnS is 1848 F/g 

and 2087 F/g at a current density of 1A/g. 

 
Figure 1: XRD pattern of the 

synthesized GO, rGO, MnS and 

rGO-MnS. 

 
Figure 2: Comparison CV of MnS and 

rGO-MnS at 25mV/s. 

Keywords: Electrodeposition, rGO/MnS, Supercapacitor. 
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Abstract 

With the increasing demands on the clean energy to solve theserious pollution issues and 

to achieve a sustainable world, several energy-generating and energy-storing devices were 

developedintensively. Bimetallic transition metal sulfides have been greatly studied asthe 

electroactive materials for the pseudocapacitors due to the multiple oxidation states for the 

Faradaic redox reactions and the high electronic conductivity because of the coupling of 

bimetallic transition metal species. NiCo Layered double hydoxidealso have enhanced electrical 

conductivity and electrochemical properties due to the synergistic effects between Ni and Co 

elements and numerous electroactive sites arising from the multiple oxidation states.  

In this present work, we have prepared the CuCo2S4 by two step hydrothermal method. 

NiCo(OH)2 was deposited by chronoamperometric techniqueusing 1:1mol ratio of NiCl2.6H2O 

Co(NO)3.4H2O in 50 ml Millipore water. The prepared electrode materials were characterized by 

XRD, FT-IR, UV-DRS and SEM with EDAX.  Electrochemical characterizations were carried 

out in 3M KOH electrolyte with a three-electrode system consist of active material coated Ni-

foam as working electrode, Pt foil as counter electrode and Ag/AgCl as reference electrode, 

respectively. Cyclic voltammetry (CV) and Galvanostatic charge–discharge (GCD) tests were 

carried out with in a voltage range −0.1 to 0.6V. Electrochemical impedance spectroscopy (EIS) 

tests were conducted with a sine wave with 5mV amplitude in a frequency range100 kHz to 0.1 

Hz.   

Fig.1 Shows the comparison cyclic voltammetry curve of CuCo2S4, NiCo(OH)2, and 

CuCo2S4/NiCo(OH)2, at 25mV/s. The results suggested that all materials having the redox and 

reversibility nature and the current capability of the composite having higher than bare CuCo2S4 

and NiCo (OH)2. Fig.2 shows the EIS spectrum of CuCo2S4, NiCo (OH)2, and CuCo2S4/NiCo 

(OH)2. The EIS results exposed the composite CuCo2S4/NiCo (OH)2 have higher ionic 

conductivity than CuCo2S4 and NiCo (OH)2. The above results show the composite of 

CuCo2S4/NiCo (OH)2 is most promising candidate for supercapacitors. 
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Figure 1: Comparison CV curve of 

CuCo2S4, NiCo(OH)2, and CuCo2S4/NiCo 

(OH)2, at 25mV/s. 

 
 

Figure 2: EIS spectrum of CuCo2S4, 

NiCo (OH)2, and CuCo2S4/NiCo(OH)2. 

Keywords:  Nanocomposite, CuCo2S4 Layered Double Hydroxide.  
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Abstract 

Mild steel in acid medium is widely used in various industrial processes. 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. The 

study of corrosion inhibition is significant in the field of research due to its usefulness in various 

industries. An increasing concern in human health and risks has drawn attention in the 

development of mild steel corrosion. Zinc ions have long been considered as valuable corrosion 
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inhibitors for protection afforded by a cathodic polarization mechanism.One of the effective 

methods to prevent corrosion is the addition of natural inhibitors. Most of the natural products are 

non-toxic, biodegradable and really available in plenty.  In the present investigation, leaves of 

lagenaria siceraria extract (LSE) have been used as corrosion inhibitor for mild steel in sea water 

medium. The inhibition efficiency was found to increase with increase in concentration of the leaf 

extract. The formulation consisting of 8 ml of LSE and 15 ppm of Zn2+ has 91 % inhibition 

efficiency (IE). A study on the effect of immersion period on the LSE- Zn2+ showed an IE that 

decreased from five days. UV-Visible spectra revealed the formation of a protective film on the 

metal surface. The same is confirmed through FT-IR spectrum. From the surface examination 

studies, it could be confirmed that the corrosion inhibition was due to the formation of a 

protective film consists of Fe2+- LSE complex. 

Keywords: Corrosion inhibition, Surface examination, Eco-friendly, Sea water. 

LSE  LSE +   FeSO4 

 
FTIR, LSE                    FTIR, LSE + FeSO4  

 

 

 

Conclusions 

The weight loss study reveals that the formulation consisting of 8 ml of lagenaria siceraria 

extract (LSE) and 15 ppm of Zn2+ has 91 % inhibition efficiency in controlling the corrosion of 

mild steel immersed in an aqueous solution containing sea water. 

A study of the effect of immersion period on the lagenaria siceraria extract (LSE)-Zn2+ 

system shows an inhibition efficiency that decreases as the immersion period increases. 

UV-Visible spectra reveal that a protective film is formed on the metal surface. 
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The FTIR spectrum also reveals the formation of protective film that consists of Fe2+- 

LSE complex. 
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Abstract 

Colloidal silver nanoparticles (AgNPs) were prepared from the precursor solution by 

reduction of silver ions using the flower extract of Musa paradisiaca. The effect of pH was also 

studied in the synthesis process. The formation of silver nanoparticles was visibly identified by 

the colour changes (colorless to brown).The extract acts as both reducing (from Ag+ to Ag0) and 

capping agent in the reduction process. The synthesized silver nanoparticles were characterized by 

UV-Vis, FT-IR, XRD and SEM coupled with EDX. The synthesized silver nanoparticles show 

adsorption peak at 435 nmin the UV-Vis spectrum. The XRDresult reveals that four distinct peaks 

at 2 values of 38.3, 44.5, 64.6 and 77.6 were indexed with the planes (111), (200), (220) and 

(311) for FCC silver as per the JCPDS file no. 01-087-0719. The synthesized particles will be 

assessed to its catalytic performance and bacterial filtration efficacy. 

Keywords:AgNPs, XRD, Musa paradisiaca, Antibacterial activity. 

Introduction 

Currently, improving and protecting our environment using green chemistry have become 

important issues in many fields of research. The noble metal nanoparticles exhibit new physico-

chemical properties which are not observed either in individual molecules or bulk metals. Among 

noble metal nanoparticles, silver nanoparticles in particular are known for their versatile 

applications in medical industries. Silver nanoparticles were most efficient as good antimicrobials 

and antioxidants. In the field of nano-science, the use of various biological units instead of toxic 

chemicals for the reduction and stabilization of metal nanoparticles, has received extensive 

attention. Biological entities, such as bacteria, fungi, yeasts, algae or plants, have been reported as 

serving as both reducing and stabilizing agents. Among these possible bio- resources, biologically 

active products from plant resources represent excellent scaffolds for this purpose. Musa flowers 

have been traditionally used to alleviate dysentery,diabetes,heart pain,stomach cramps. 
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In the present study, green synthesis and characterization of stable colloidal silver 

nanoparticles was carried out using flower extract of Musa paradisiaca as reducing agents. The 

synthesized particles will be assessed to its catalytic performance and bacterial filtration efficacy. 

Experımental Detaıls 

Materials  

Silver nitrate (AgNO3) and pH buffer tablets were purchased from Merck, Chennai, India. 

All chemicals and reagents were of AR grade, which are used without any further purification. 

Millipore water was used throughout the experiments. 

Extract preparation 

Screening of active components from the leaves was employed by extraction with water. 

The fresh plant leaves were collected, washed and dried. 5 g of leaves were crushed well in a 

mortar and 50 ml of solvent was added and extracted using soxhlet apparatus for about 2 h. Then, 

the extract was filtered through Whatmann filter paper and stored in a desiccator for further use.  

Synthesis of silver nanoparticles 

A 5 ml of leaf extract was added to AgNO3 (1 mM, 25 ml) solution in 2.5 ml of freshly 

prepared pH buffer at room temperature and allowed to stir for 2 h. The colorless solution of 

AgNO3 turned to brown after addition of the extract and it was finally turned to black color due to 

the formation of AgNPs.  

Results and Dıscussıon 

UV-Vis spectroscopy analysis: The UV-Vis results were presented in terms of the 

maximum absorbance values (λmax) of SPR phenomenon. The UV-Vis results reveal that the SPR 

absorption peak (max) was observed as 435 nm as shown in figure 1. 

 

Figure 1: UV-Vis spectrum of AgNPs synthesized using leaf extract with different 

pH 
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FT-IR analysis 

The similarities between the spectra of neat extract and extract with synthesized AgNPs 

have some marginal shifts in peak position which clearly indicate the presence of the residual 

plant extract in the sample as a capping agent. When compared to FT-IR spectra of neat extracts, 

shifts in the peaks with decreased band intensity were observed. 

X-ray diffraction (XRD) analysis 

Four distinct peaks at 2 values of 38.3, 44.5, 64.6 and 77.6 were indexed with the 

planes (111), (200), (220) and (311) for FCC silver as per the JCPDS file no. 01-087-0719.  

Conclusıons 

The silver nanoparticles were successfully synthesized using the flower extract of Musa 

paradisiaca and characterized by optical and microscopic methods. The formation of AgNPs 

(from Ag+ to Ag0) is confirmed by the observed surface plasmon resonance (maxat 435 nm) in 

UV-Vis spectra. The XRD shows crystalline nature of FCC silver with the respective planes of 

(111), (200), (220) and (311) at an angle of 38.3, 44.5, 64.6 and 77.6, respectively.  
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Abstract 

Medicinally active silver nanoparticles were synthesized using Tectona grandis leaf 

extract. Bioactive compounds in the leaves act as reducing (from Ag+ to Ag0) and stabilizing 

agent in the AgNPs synthesis. The synthesized silver nanoparticles were characterized by UV-

Vis, FT-IR, XRD and SEM coupled with EDX. FTIR results revealed the extract functional 

groups which are responsible for the synthesis of AgNPs. XRD patterns confirmed the crystalline 

AgNPs in the colloidal solution.X-ray diffraction (XRD)result reveals that four distinct peaks at 

2 values of 38.26, 44.42, 64.69 and 77.50 were indexed with the planes (111), (200), (220) 

and (311) for FCC silver as per the JCPDS file no. 01-087-0718.The synthesized silver 

nanoparticles using teak leaf extract were also successfully evaluated for their antibacterial 

activity and its catalytic performance. 
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Introductıon 

Nano sized materials find great interest in the emerging field of science and curative 

medicines. Silver nanoparticles (AgNPs) possess potential applications in the fields of agriculture, 

waste management, forensic science, pollution control, solar cells, and medicine. Conventional 

methods for synthesis of AgNPs require hazardous chemicals as reducing agents and formation of 

hazardous byproducts. Now-a-days, plants seem to be the best green resource for a large-scale 

biosynthesis of nanoparticles. 

 In the present study, green synthesis and characterization of stable colloidal silver 

nanoparticles was carried out using leaf extracts of Tectona grandis as reducing agents. The 

synthesized particles will be assessed to its catalytic performance and bacterial filtration efficacy.  

Experımental Detaıls 

Materials  

Silver nitrate (AgNO3) and pH buffer tablets were purchased from Merck, Chennai, India. 

All chemicals and reagents were of AR grade, which are used without any further purification. 

Millipore water was used throughout the experiments. 

Extract preparation 

Screening of active components from the leaves was employed by extraction with water. 

The fresh plant leaves were collected, washed and dried. 5 g of leaves were crushed well in a 

mortar and 50 ml of solvent was added and extracted using soxhlet apparatus for about 2 h. Then, 

the extract was filtered through Whatmann filter paper and stored in a desiccator for further use.  

Synthesis of silver nanoparticles 

A 5 ml of leaf extract was added to AgNO3 (1 mM, 25 ml) solution in 2.5 ml of freshly 

prepared pH buffer at room temperature and allowed to stir for 2 h. The colorless solution of 

AgNO3 turned to brown after addition of the extract and it was finally turned to black color due to 

the formation of AgNPs.  

Results and Dıscussıon 

UV-Vis spectroscopy analysis  

The UV-Vis results were presented in terms of the maximum absorbance values (λmax) of 

SPR phenomenon. The UV-Vis results reveal that the SPR absorption peak (max) was observed as 

342 nm as shown in figure 1. 
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Figure 1: UV-Vis spectrum of leaf extract and AgNPs synthesized with pH 4. 

FT-IR analysis 

The similarities between the spectra of neat extract and extract with synthesized AgNPs 

have some marginal shifts in peak position which clearly indicate the presence of the residual 

plant extract in the sample as a capping agent. When compared to FT-IR spectra of neat extracts, 

shifts in the peaks with decreased band intensity were observed. 

X-ray diffraction (XRD) analysis 

Four distinct peaks at 2 values of 38.26, 44.42, 64.69 and 77.50 were indexed with 

the planes (111), (200), (220) and (311) for FCC silver as per the JCPDS file no. 01-087-0718.  

Conclusıon 

The silver nanoparticles were successfully synthesized using the leaf extract of Tectona 

grandisand characterized by optical and microscopic methods. The formation of AgNPs (from 

Ag+ to Ag0) is confirmed by the observed surface plasmon resonance (max at 342 nm) in UV-Vis 

spectra. The XRD shows crystalline nature of FCC silver with the respective planes of (111), 

(200), (220) and (311) at an angle of 38.26, 44.42, 64.69 and 77.50, respectively.  
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Introduction 

Biochar is a biomass derived carbonaceous material burnt under limited supply of oxygen 

through a process known as pyrolysis. The release of chromium from point and non-point sources 

causes threat to environmental health. It is therefore very important to develop an effective 

technology  to remove chromium from aqueous solutions prior to their discharge. Surface 

functional groups and macro pores present in the biochar are considered as a promising candidate 

for chromium removal.Helianthus annuus biochar (HNB) is investigated for chromium ion 

adsorbing capacity from synthetic aqueous solution and subsequently the work was extended to 

find a viable solution for disposing the HNB absorbed chromium through microbes in microbial 

fuel cell (MFC). 

Experimental 

Pyrolysis and preparation of biochar 

Helianthus annuus stalks were collected from farm holdings of Karaikudi town. Collected 

stalks were dried under mild sunlight for 7 days and then shredded, prepared in a slow pyrolysis 

unit. 

Techniques 

The chromium concentrations of the liquid phase samples were then determined by 

diphenyl carbazide method [3] with aid of a spectrophotometer systronic C120. 

Microbial fuel cell (MFC) construction 

Soil microbial fuel cell was constructed using 150 mL glass beaker. 100 g of sandy loamy 

soil used in the present study served as fuel in MFC. Soil was moisturised with 40 mL of distilled 

water and packed into beaker in such a way that 30g of it was loaded at the bottom of the beaker 

over which anode was placed. Anode was then covered the remaining amount of soil above which 

the cathode was allowed to float in 25 mL of distilled water. Mild steel specimens of dimension 3 

X 3 X 0.2 cm were used as electrodes. Soil bacteria served as biocatalyst. The constructed MFC 

was used as control, labelled as CMFC. Two similar MFC were constructed and one out of it was 

packed with 0.5 g of HNB near the anode (HMFC) and another MFC‟s anode was packed with 

HNB used for chromium adsorption from aqueous solution of 40 ppm concentration (CrMFC). 
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The open circuit potential offered by the three MFC‟s were measured using digital multimeter 

individually. 

Results and Discussion  

Chromium sorption study 

The experimental values obeyed well with empirical Freundlich isotherm (R2=0.923). 

.Hence HNB provides heterogeneous site for chromium adsorption in non-uniform layer with 

reversibility. FTIR evidenced the existence of N-H moiety in HNB which on protonation in 

aqueous medium could cause physical interaction on chromate ions leading to the formation of 

non uniform layer. The free energy of adsorption (∆Gads< -20 kJ) calculated from equilibrium 

constant (Kc) values showed physical mode of chromium adsorption on HNB. 

Chromiumdischarging in MFC 

Open circuit potential discharged by CrMFC last up to 24 days and then falls steeply. 

HMFC offered steady potential from the eighth day of MFC operation and last longer upto 40 

days with gradual fall in potential. CMFC offered low potential value (around 180 mv) and 

delivered potential upto 15 days. Electricity generation is dependent on fuel concentration and 

microbial activity till a plateau region is reached. At the saturation point, maximum rate of 

electron transfer is achieved by microbial metabolic mechanism and/or by an increase in alternate 

electron acceptor that compete with anode. Higher potential offered by HMFC may be due to 

better microbial activity on soil organic matter which was triggered by HNB. In each study a 

sharp demise of OCP occurred after stable plateau is reached. HMFC undergoes progressive 

decrease of potential by slow microbial acclimation process.  

Conclusion 

The study concluded that HNB effectively adsorbs chromium from synthetic aqueous 

solution obeying Freundlich adsorption isotherm. The calculated free energy of adsorption 

supported physical mode of binding between HNB and chromium. The adsorbed chromium was 

discharged in MFC with subsequent power generation.  
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Figure 1: Observed OCP values during MFC operation 
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Abstract 

Synthesis of nanocomposites using green route is a major focus of modern 

nanotechnology. Herein we demonstrate the synthesis of silver based chitosan bionanocomposite 

using the stem extract of Azadirachta indica. The extract acts as both reducing (from Ag+ to Ag0) 

and capping agent in the reduction process.The synthesized silver nanoparticles were 

characterized by UV-Vis, FT-IR, XRD and SEM coupled with EDX. The absorbance at 302 nm 

in the UV–Vis spectrum reveals the synthesis of silver nanoparticles due to its characteristic 

surface plasmon resonance (SPR). The presence of possible functional group involved in the 

reduction of silver metal ions into silver nanoparticles was identified by Fourier transform 

infrared spectroscopy (FT-IR) analysis.X-ray diffraction (XRD)result reveals that four distinct 

peaks at 2 values of 36.5°, 42.4°, 61.4 and 74.1°were indexed with the planes (111), (200), and 

(311) for FCC silver as per the JCPDS file no. 01-087-0718. The synthesized silver nanoparticles 

using A. indica leaf extract were also successfully evaluated for their antibacterial activity and its 

catalytic performance. 
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Keywords: Green synthesis, Nanocomposites, Chitosan, Azadirachta indica,Antibacterial 

activity. 

Introductıon 

Synthesis of metal nanocomposites is one of the emerging research areas in the arena of 

modern nanoscience and nanotechnology. Due to their distinct physicochemical properties, metal 

nanocomposites have been used in variety of applications such as adsorption, water purification, 

antimicrobial activity, biomedicine and sensors. Nanocomposites are defined as the dispersion of 

inorganic nanoparticles in a polymeric compound. Chitosan(poly (1-4) 2 amino 2-deoxy β-D 

glucan), is a natural, non-toxic, microbial resistant and biodegradable polymer used for the 

template in the bionanocomposite synthesis.  

In the present study, green synthesis and characterization of stable colloidal silver 

nanoparticles and silver based chitosan nanocomposite were carried out using leaf extract of 

Azadirachta indica as reducing agents. The synthesized composite will be assessed to its catalytic 

performance and bacterial filtration efficacy.  

Experımental Detaıls 

Materials  

Silver nitrate (AgNO3) and pH buffer tablets were purchased from Merck, Chennai, India. 

All chemicals and reagents were of AR grade, which are used without any further purification. 

Millipore water was used throughout the experiments. 

Extract preparation 

Screening of active components from the leaves was employed by extraction with water. 

About 5g of sliced pieces were added to 20 ml of deionized water and boiled for 30 minutes in a 

Soxhlet extractor for about 2 h. Then, the extract was filtered through Whatmann filter paper and 

stored in a desiccator for further use. 

Synthesis of silver/Chitosan nanocomposite 

A 5 ml of leaf extract was added to AgNO3 (1 mM, 100 ml) solution in 2.5 ml of freshly 

prepared pH buffer at room temperature and allowed to stir for 2 h followed by sonication for 60 

min. The color changes from pale yellow to brown indicate the formation of silver nanoparticles. 

About 1g of chitosan was mixed with 0.5ml of acetic acid and made up volume to 20ml for 

dissolving the powdered chitosan. Then colloidal silver nanoparticles (5ml) solution was added to 

the chitosan solution. The suspension was stirred by using magnetic stirrer for 2h at 80C. 

Results and Dıscussıon 

UV-Vis spectroscopy analysis  : The UV-Vis results were presented in terms of the 

maximum absorbance values (λmax) of SPR phenomenon. The UV-Vis results reveal that the SPR 

absorption peak (max) was observed as 302 nm as shown in figure 1. 
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Figure 1: UV-Vis spectrum of A) Extract B) Extract with AgNPs C) 

AgNPs/Chotosan nanocomposite 

FT-IR analysis :The similarities between the spectra of neat extract and extract with 

synthesized AgNPs have some marginal shifts in peak position which clearly indicate the 

presence of the residual plant extract in the sample as a capping agent. When compared to FT-IR 

spectra of neat extracts, shifts in the peaks with decreased band intensity were observed. 

X-ray diffraction (XRD) analysis : Four distinct peaks at 2 values of 36.5°, 42.4°, 61.4 

and 74.1°were indexed with the planes (111), (200), (220) and (311) for FCC silver as per the 

JCPDS file no. 01-087-0718.  

Conclusıon 

The silver nanoparticles and silver/Chitosan nanocomposite were successfully 

synthesized using the leaf extract of Azadirachta indica and characterized by optical and 

microscopic methods. The formation of AgNPs (from Ag+ to Ag0) is confirmed by the observed 

surface plasmon resonance (max at 302 nm) in UV-Vis spectra. The XRD shows crystalline 

nature of FCC silver with the respective planes of (111), (200), (220) and (311) at an angle of 

36.5°, 42.4°, 61.4 and 74.1° respectively.  
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Abstract 

Plant mediated synthesis of nanoparticles has been considered as green route of synthesis 

due to its eco-friendly approach. The Silver nanoparticles were synthesized by using Ocimum 

basilicum (sweet basil) leaf extract as a reducing agent. The completion of reduction reaction 

(from Ag+ to Ag0) was monitored by UV-Vis spectroscopy. The color change from light yellow to 

grey with λmax of 280nm confirmed the formation of AgNPs. The synthesized nanoparticles were 

further characterized by UV-DRS, XRD, FT-IR and SEM with EDAX analyses. The FT-IR 

spectra of neat extract and extract with synthesized AgNPs have some marginal shifts in peak 

position which clearly indicate the presence of the residual plant extract in the sample as a 

capping agent. The XRDresult reveals that four distinct peaks at 2 values of 38.23, 44.12, 

64.63 and 77.63 were indexed with the planes (111), (200), (220) and (311) for FCC silver as 

per the JCPDS file no. 01-087-0717. The synthesized particles will be assessed to its catalytic 

performance and bacterial filtration efficacy. 

Keywords: AgNPs, FT-IR, Ocimum basilicum, Antibacterial activity 

Introductıon 

In modern research, nanotechnology plays a vital role; it involves the manipulation of 

particles at the nano-scale range(1-100 nm). Metallic nanoparticles possess unique optical, 

electrical and photo thermal properties and the silver nanoparticles are exploited widely because 

of their excellent antibacterial properties. Silver nanoparticles are used in the development of new 

technologies in the areas of electronics, material sciences and medicine. Several methods have 

been introduced to prepare metallic nanoparticles such as physical, chemical, photochemical and 

biological. Biosynthetic green methods used for synthesis of nanoparticles using of medicinal 

plants and microorganisms such as fungi and algae to synthesize nanoparticles. It is eco-friendly, 

cost effective as compared to the other chemical and physical methods. In the present study, green 

synthesis and characterization of stable colloidal silver nanoparticles was carried out using leaf 

extracts of Ocimum basilicum as reducing agents. The synthesized particles will be assessed to its 

catalytic performance and bacterial filtration efficacy. 
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Experımental Detaıls 

Materials  

Silver nitrate (AgNO3) and pH buffer tablets were purchased from Merck, Chennai, India. 

All chemicals and reagents were of AR grade, which are used without any further purification. 

Millipore water was used throughout the experiments. 

Extract preparation 

Screening of active components from the leaves was employed by extraction with water. 

The fresh plant leaves were collected, washed and dried. 5 g of leaves were crushed well in a 

mortar and 50 ml of solvent was added and extracted using sonication for about 30 mins. Then, 

the extract was filtered through Whatmann filter paper and stored in a desiccator for further use.  

Synthesis of silver nanoparticles 

A 5 ml of leaf extract was added to AgNO3 (1 mM, 25 ml) solution in 2.5 ml of freshly 

prepared pH buffer at room temperature and allowed to stir for 2 h. The colorless solution of 

AgNO3 turned to light yellow after addition of the extract and it was finally turned to black color 

due to the formation of AgNPs.  

Results and Dıscussıon 

UV-Vis spectroscopy analysis: The UV-Vis results were presented in terms of the 

maximum absorbance values (λmax) of SPR phenomenon. The UV-Vis results reveal that the SPR 

absorption peak (max) was observed as 280 nm as shown in figure 1. 

FT-IR analysis: The FT-IR spectra of neat extract and extract with synthesized AgNPs 

have some marginal shifts in peak position which clearly indicate the presence of the residual 

plant extract in the sample as a capping agent. When compared to FT-IR spectra of neat extracts, 

shifts in the peaks with decreased band intensity were observed. 

 

Figure 1: FT-IR spectrum of AgNPs synthesized using Ocimum basilicum leaf 

extract 
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X-ray diffraction (XRD) analysis: Four distinct peaks at 2 values of 38.23, 44.12, 

64.63 and 77.63were indexed with the planes (111), (200), (220) and (311) for FCC silver as per 

the JCPDS file no. 01-087-0717.  

Conclusıon 

The silver nanoparticles were successfully synthesized using the leafextract of Ocimum 

basilicum and characterized by optical and microscopic methods. The formation of AgNPs (from 

Ag+ to Ag0) is confirmed by the observed surface plasmon resonance (max at 280 nm) in UV-Vis 

spectra. The XRD shows crystalline nature of FCC silver with the respective planes of (111), 

(200), (220) and (311) at an angle of 38.23, 44.12, 64.63 and 77.63, respectively.  
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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 but also 

improve soil properties and enhance soil fertility by improving moisture and nutrients retention 

and microbial activity. In the present study peanut shell were subjected to slow thermal pyrolysis 

at 350oC. The resulting biochar (PNB) physical and chemical properties were analyzed. 

Characterized PNB‟s soil water holding nature was examined 

Experimental Details 

Materials and preparation of biochar 

Peanut shells were collected from in and around the farm holdings of Karaikudi town, 

Sivaganga district and collected stalks were dried under mild sunlight for 7 days to remove 
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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.  

Physico-chemical characterization 

The prepared PNB 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.  

Water holding capacity measurements 

Sandy loamy soils were conditioned with various amounts of PNB 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.  

Results and Discussion  

Physico-chemical characteristics of biochar 

Physico-chemical parameters of the PNB are given in the Table1. PNB 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.  

Water holding capacity 

The following equation was used to determine the water holding capacity of PNB  

 
massdry

massdrymasswet
=ngcapacityWaterholdi


% X100 

Standard deviation was determined from the three replicate samples for each mixture. 

Experimental results revealed that the 9% PNB soil mixture‟s (by mass) whose water holding 

capacity doubled as compared to control treatment. It was reported that mixture rates of less than 
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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.  

Conclusion 

The study concluded that PNB increased the water holding capacity of sandy loamy soil. 

9% addition by mass of PNB enhanced water holding capacity doubly. Hence the biochars can 

effectively supplement the sandy loamy soil for irrigation purpose. 

Table-1:Physio-chemical properties of PNB 

Property MeasuredValues 

Bulk density (Mg m-3) 0.46 

Particle density (Mg 

m-3)  
0.569 

Per cent pore space 35 

Moisture content (%) 4.5 

pH 8.7 

EC(dS m
-1

) 0.65 

Organic carbon (gkg
-1

) 80 

Total Carbon (%) 65 

Total N (%) 0.48 

Total P (%) 0.20 

Total K (%) 1.1 

Total Na (%) 0.72 

Total Ca (%) 1.2 

Total Mg (%) 1.0 

Exchangeable  Ca 3.00 

Exchangeable  Mg 1.4 

Exchangeable  Na 1.3 

Exchangeable  K 2.3 

Cation exchange 

capacity (cmolkg
-1

) 

34 

Sample Name: Rice-Ash   28-02-13

34
52

.3
5

16
29

.1
3

10
96

.4
7

80
2.

82

46
6.

33

500100015002000250030003500

500100015002000250030003500

Wavenumber cm-1

20
40

60
80

10
0

20
40

60
80

10
0

T
ra

ns
m

itt
an

ce
 [

%
]

 
 

Physical and chemical  properties of PNB 

Figure 1: FTIR analysis  of PNB 
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Abstract 

The present investigation describes the simple and effective method for synthesis of silver 

nanoparticles using Solanum trilobatum leaf extractas a reducing agent. The synthesized silver 

nanoparticles were characterized by UV-Vis, FT-IR, XRD and SEM coupled with EDX. The 

completion of reduction reaction (from Ag+ to Ag0) was monitored by UV-Vis spectroscopy. The 

color change from colorless to grey with λmax 300nm due to its characteristic surface plasmon 

resonance (SPR) confirmed the formation of AgNPs. Fourier Transform Infrared Spectroscopy 

(FT-IR) results confirmed the presence of the residual plant extract in the sample acts as a 

reducing (from Ag+ to Ag0) and capping agent in the synthesis process. The X-ray diffraction 

(XRD) result reveals that four distinct peaks at 2 values of 38.26, 44.42, 64.66 and 77.71 

were indexed with the planes (111), (200), (220) and (311) for FCC silver as per the JCPDS file 

no. 01-087-0717. The synthesized particles will be assessed to its catalytic performance and 

bacterial filtration efficacy. 

Keywords: AgNPs, SEM, Solanum trilobatum, Antibacterial activity 

Introductıon 

Nanotechnology deals with the synthesis and stabilization of matters at the nanoscale 

ranging from 1 to 100 nm. Silver metal has been used widely across the civilization for different 

purpose. Silver is a well known antibacterial agent against a wide range of over 650 micro-

organisms from different classes such as gram-negative to gram positive bacteria, fungi and 

viruses. Silver Nanoparticles (AgNPs) have been extensively used in food packaging, food and 

seed preservation, bio-fertilizers and medicines. Plants seem to be a good alternative for the 

synthesis of metal nanoparticles.  
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In the present study, green synthesis and characterization of stable colloidal silver 

nanoparticles was carried out using leaf extracts of Solanum trilobatum as reducing agents. The 

synthesized particles will be assessed to its catalytic performance and bacterial filtration efficacy. 

Experımental Detaıls 

Materials  

Silver nitrate (AgNO3) and pH buffer tablets were purchased from Merck, Chennai, India. 

All chemicals and reagents were of AR grade, which are used without any further purification. 

Millipore water was used throughout the experiments. 

Extract preparation 

Screening of active components from the leaves was employed by extraction with water. 

The fresh plant leaves were collected, washed and dried. 5 g of leaves were crushed well in a 

mortar and 50 ml of solvent was added and extracted using soxhlet apparatus for about 30 min. 

Then, the extract was filtered through Whatmann filter paper and stored in a desiccator for further 

use.  

Synthesis of silver nanoparticles 

A 5 ml of leaf extract was added to AgNO3 (1 mM, 25 ml) solution in 2.5 ml of freshly 

prepared pH buffer at room temperature and allowed to stir for 2 h. The colorless solution of 

AgNO3 turned to brown after addition of the extract and it was finally turned to black color due to 

the formation of AgNPs.  

Results and Dıscussıon 

UV-Vis spectroscopy analysis  

The UV-Vis results were presented in terms of the maximum absorbance values (λmax) of 

SPR phenomenon. The UV-Vis results reveal that the SPR absorption peak (max) was observed as 

300 nm as shown in figure 1. 
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Figure 1: UV-Vis spectrum AgNPs synthesized using Solanum trilobatum leaf extract 

FT-IR analysis: The similarities between the spectra of neat extract and extract with 

synthesized AgNPs have some marginal shifts in peak position which clearly indicate the 

presence of the residual plant extract in the sample as a capping agent. When compared to FT-IR 

spectra of neat extracts, shifts in the peaks with decreased band intensity were observed. 

X-ray diffraction (XRD) analysis: Four distinct peaks at 2 values of 38.26, 44.42, 

64.66 and 77.71 were indexed with the planes (111), (200), (220) and (311) for FCC silver as 

per the JCPDS file no. 01-087-0717.  

Conclusıon 

The silver nanoparticles were successfully synthesized using the leaf extract of Solanum 

trilobatum and characterized by optical and microscopic methods. The formation of AgNPs (from 

Ag+ to Ag0) is confirmed by the observed surface plasmon resonance (max300 nm) in UV-Vis 

spectra. The XRD shows crystalline nature of FCC silver with the respective planes of (111), 

(200), (220) and (311) at an angle of 38.26, 44.42, 64.66 and 77.71, respectively.  
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Abstract 

Both the pyrazole pyrimidine and thienopyridines derivatives were tested for activity 

against human mitotic kinesin eg5. Three compounds (12, 25 and 27) showed to inhibit the eg5 

activity at micromolar concentration. Molecular docking studies suggest that they have higher 

binding affinity to site 1 of eg5 by interacting with the hotspot residues such as Trp127 and 

Arg119.These compounds also interact with Tyr352 by forming three hydrogen bonds in the site 

2 allosteric binding site of Eg5. The pyrazole pyrimidine derivatives can be used as temple to 

further structure based drug discovery in order to design more inhibitors with improved potency. 

The present work forms the basis for carrying out in vivo and structural studies of these 

compounds and developing them further as lead compounds for cancer chemotherapy. 

in vivo activity,  

Keywords: KSP, Pyrazole Pyrimidine. 
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Abstract 

The aim of the present study was to prepare a biochar from agricultural residues. In the 

present study Acacia nicolita leaf was used as biomass for preparing biochar (ANBC). Laboratory 

experiments were conducted to remove phosphate from aqueous solution by using the prepared 

biochar. Freundlich isotherm model fitted the experimental isotherm of phosphate adsorption 

better than Langmuir model. Our results suggest that ANBC can used as an alternate adsorbent to 

reclaim phosphate from aqueous solution. 

Introduction 

Biochar is a biomass derived carbonaceous material burnt under limited supply of oxygen 

through a process known as pyrolysis. The release of phosphate from point and non-point sources 

causes threat to environmental health. It is therefore very important to develop an effective 

technology  to remove phosphate from aqueous solutions prior to their discharge. Surface 

functional groups and macro pores present in the biochar are considered as a promising candidate 

for phosphate removal. ANBC too investigated for phosphate ion adsorbing capacity from 

synthetic aqueous solution. 

Experimental Techniques 

Pyrolysis and preparation of biochar 

Acacia Nicolita was collected from in and around the Karaikudi town. Collected leaves 

were dried under mild sunlight for 7 days and then shredded, prepared in a slow pyrolysis unit. 

Characterization and experimental Techniques 

Surface functional group of biochar was analysed by fourier transform infrared (FT-IR) 

spectrometer of Bruker Optik GmbH of model No TENSOR 27. The phosphateKH2PO4 

concentrations of the liquid phase samples were then determined by the ascorbic acid method [3] 

with aid of a spectrophotometer systronic C120. 

Results and Discussion  

Characteristics of biochar 

FTIR spectroscopy of RHSB showed 3 important characteristics peaks. A band at 3452 

cm -1 proves the existence of hydroxyl group. The band at 1629 cm -1 corresponds to amide and 

amine functional group. An well stretched band at 1098 cm -1 is attributed to C-O vibrational 
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stretching frequency of aliphatic ethers. Thus hydroxyl, amide ,amine and aliphatic ethers are 

present in the ANBC which is shown in fig.1 

Adsorption Study 

The experimental values obeyed well with empirical Freundlich isotherm as evidenced 

from Fig.2 (R2=0.979). Hence ANB provides heterogeneous site for phosphate adsorption in non-

uniform layer with reversibility [4]. FTIR evidenced the existence of N-H moiety in ANBC which 

on protonation in aqueous medium could cause physical interaction on phosphate ions leading to 

the formation of non uniform layer. The free energy of adsorption (∆Gads< -20 kJ) calculated from 

equilibrium constant (Kc) values showed physical mode of phosphate adsorption on ANB. 

Conclusions 

The study concluded that ANBC effectively adsorbs phosphate from synthetic aqueous 

solution obeying Freundlich adsorption isotherm. The calculated free energy of adsorption 

supported physical mode of binding between ANBC and phosphate. 
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Figure 1: FTIR spectra of ANBC 
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Figure 2: Freundlich graph for ANBC 
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Abstract 

Tryptophan is an essential amino acid. Liver cells take it and use it to synthesize other 

important molecules such as niacin and serotonin. The amount of Trp reflects liver cell function 

from different sides. If the amount of Trp in liver cells could be obtained, a more accurate 

conclusion on cell function would be drawn. It is very difficult to culture the primary liver cell in 

vitro, because a homogeneous population (cell line) obtained from one cell in a liver tissue by 

tissue culture techniques must be 

different from the primary liver cell 

and must have lost some of its 

characteristics. So, electrochemical 

determination of Trp is important and 

significant work. In this work, we 

developed a method for 

electrochemical determination of Trp 

at a Cu-based metal-organic framework (Cu-MOF) modified electrode.The Cu-MOF was 

prepared by a simple hydrothermal synthesis, and the characterizations of the Cu-MOF were 

studied by Fourier transform infrared spectroscopy (FT-IR), scanning electron microscopy 

(SEM), and X-ray powder diffraction (XRD). Electrochemical behaviors of the Cu-MOF 

modified electrode to Trp were measured by amperometry. The electrochemical results showed 

 

 
 

 
Cyclic voltammerty of Cu-MOF electrode in the 

presence of 1mM Trp using 0.1 M NaOH electrolytes 

(black line: no Trp and redline: presence of Trp).   

Optical image of Cu-MOF 

mailto:manisankarp@alagappauniversity.ac.in


Frontier Areas in Chemical Technologies 107   

 

that the Cu-MOF modified electrode exhibited an excellent electro-catalytic oxidation towards 

Trp in 0.1M NaOH. Moreover, the fabricated sensor showed a high selectivity to the oxidation of 

Trp. The sensor was satisfactorily applied to the determination of Trp.  

Keywords: Tryptophan, Cu-MOF, Sensor, Electrochemistry.  
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ABSTRACT 

Seaweed is a large group of multicellular algae, seaweed located in colder northerm 

hemisphere waters.It can be classified into brown algae (Phaeophyta), red algae (Rhodophyta), 

and green algae (Chlorophyta). In our present study, we had taken the brown seaweed of (Padina 

tetrastromatica) as a biopolymer template component. Poly vinyl alcohol is a water-

soluble synthetic polymer; it is applied in papermaking, textiles, and a variety of coatings.  This is 

taken as a capping agent. In the current scenario, metal nanoparticles have gained more attention 

in many fields due to their unique interaction with biomolecules. Zinc oxide is a most studied 

metal oxide in a wide range of applications. In the present study SW-PVA/ZnO hybrid composite 

was synthesized by using seaweed extract and PVA synthetic polymer solution. The synthesized 

hybrid composites are characterized by using UV-visible, FTIR, and XRD spectroscopy. The 

prepared nanocomposites were used as an antibacterial agents tested against the Gram positive 

(S.aureus) and Gram negative (E. coli) bacterial pathogens. 

Keyword: Seaweed, Composite, Crystalline size, Antibacterial activity, Thermal stability. 

Introduction 

Seaweed isolates are typically used industrially. Seaweed is a loose colloquial term 

encompassing macroscopic, multicellular, benthic marine algae.  The term includes some 

members of the red, brown and green algae. Seaweeds can also be classified by use (as food, 

medicine, fertilizer, industrial, etc.).  

Experimental Details 

0.5g of seaweed powder poured into 50ml of 0.25M ZnCl2 solution and it was allowed to 

continuously stirred for 2h. then add 0.5g of PVA dissolved with distilled water with 1h constant 

stirring. To filter the solution,To add NaOH from the burette, fhe formed white coloured 

precipitated was allowed to continuously stirred for 4h.The obtained precipitated was settled for 
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1day. It was washed with Millipore water. The obtained precipitated is tried in an oven for 6h.The 

product was grind well with mortar. 

Results and Discussion 

In the present investigation SW-PVA-ZnOcomposites was prepared from Seaweed, ZnCl2 

and NaOH source materials. The prepared composites structure was characterized by different 

analytical techniques. 

Conclusion 

The nanocomposites materials are synthesized by precipitation method and the structure 

was confirmed by FT-IR, UV-Vis and XRD analysis. 

Graphical Abstract 
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Introduction  

The aim of this study is to evaluate the bacterial activity of medicinal plants and biofilm 

of two types of bacteria species. The growth inhibitory concentration (MIC), effects on biofilm 
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formation and in the absence and presence of the extracts by confocal laser-scanning microscopy 

were performed by two types of bacteria. 

Experiment Details: 

Anti bacterial activity of  two different terpenoids compounds against four pathogens 

namely Staphylococcus aureus, Staphylococcus sp., Escherichia coli and Pseudomonas 

aeruginosa were studied by plate diffusion method. Briefly, the overnight grown fresh test culture 

of pathogens were taken (0.1 mL) and swabbed on the sterile LB agar plates. Wells of about 1mm 

diameter were bored into the plates at a uniform gap on the plates swabbed with the pathogenic 

culture. Five different concentrations of the 2 test compounds (0-100µM) i.e, 0, 25, 50, 75 and 

100 µM were prepared in DMSO using their stock solutions (1mM) for each compound. Each test 

compound was tested on all 4 pathogens. The antibacterial activity was screened by observing for 

the zone of inhibition of growth of the test pathogen around the wells filled with the test 

compound. Kanamycin (50 µM) was used as positive control in each plate. The plate assay was 

performed in duplicates for each test compound and test pathogen.  

Resutls and Discussions: 

Final report was gathered from scanning electron microscopy and exo-polysaccharides 

studies. Biofilm formation is a multi-step process starting with attachment to a surface then 

formation of micro-colony that leads to the formation of three dimensional structures and finally 

ending with maturation followed by detachment. During biofilm formation many species of 

bacteria are able to communicate with one another through specific mechanism called quorum 

sensing. It is a system of stimulus to co-ordinate different gene expression. Bioassay results 

indicated that bioactive terpenoids such as Betulinic acid and Ursolic acid significantly reduced 

the biofilm formation of the bacteria. 

Plate diffusion method 

 
Fig. 1: Anti-bacterial activity of Ursolic acid        Fig. 2: Anti-bacterial activity of Betulinic acid  
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EPS Study: 

 

Conclusion 

Bioassay results indicated that bioactive terpenoids such as Betulinic acid and Ursolic 

acid significantly reduced the biofilm formation of the bacteria. 
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Abstract  

The present study explores the possibilities of using locally available inexpensive waste 

crab shell derived chitin. Composites are prepared by chemical precipitation method. The 

composites were prepared by using chitin as biosurfactant, cadmium nitrate as a source material 

and NaOH as a precipitating agent. The prepared composite was characterized and the functional 

groups confirmed by Fourier transform infrared spectroscopy (FT-IR). The optical properties of 

composite are studied by UV-Vis DRS spectroscopy. The crystalline size of composite was 

calculated by X-ray diffraction analysis (XRD). The surface morphology was analyzed by 

Scanning Electron Microscopy (SEM). The chitin-CdO, composite exhibited antibacterial activity 
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against gram positive as well as gram negative microorganisms. The composite material has 

higher antibacterial activity compared to chitin. The improvement of mechanical properties and 

the results of antimicrobial of the composites also evaluated and revealed the composite would be 

a suitable candidate for implant application in biomedical field. 

Keywords: Chitin, CdO, Composite, Antibacterial activity.  

Introduction 

Chitin (β-(1-4)-linked 2-acetamido-2-deoxy-d-glocouse units) is the second most 

important natural polymer in the world and its mainsources exploited are two marine crustaceans, 

shrimp and crabs. It is less toxic, biodegradable in nature, capable of wound healing and also inert 

in the gastrointestinal tract of mammals. The last two decades witnessed extensive research on 

semiconductor nanostructured materials especially on Cd based CdO, CdS and CdS because of 

their unique size and shape dependent properties and making them potential candidates for 

optical, electronics, optoelectronic, sensor and biomedical device application. Cadmium oxide 

(CdO), an n-type semiconductor with a wide direct band gap (2.77 eV) and a narrow indirect band 

gap (0.55 eV). 

Experimental Details 
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Result and Discussion 

In this work, demineralization and deproteinization process were applied for crab shell 

and chitin was obtained.  The prepared chitin- CdO composite have been characterized. The 

functional groups of resultant matrix from chitin, cadmium oxide were characterized and 

confirmed by FTIR, UV-Vis DRS. The chitin-CdO composite has good crystalline structure. The 

surface morphology was determined by SEM analysis. The composite showed high antibacterial 

efficiency against S. aureus and E. coli. The results demonstrate that the composite would be a 

suitable candidate for implant application in biomedical sector. 

Conclusion 

In this study, a simple and economic biological process has been developed to prepared 

chitin- CdO composite. Antibacterial activity of chitin- CdO composite exhibit pronounced skill 

against the pathogenic bacteria. 
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ABSTRACT 

In this work, Chitin was isolated from crab shell wastes. Chitin-ZnO composites are 

prepared by the chemical precipitationmethod. chitin was taken as the biosurfactant, zinc nitrate 

as the source material and NaOH as the precipitating agent. The prepared composite was 

characterized and the functional groups confirmed by Fourier transform infrared spectroscopy 

(FT-IR). The optical properties of composite are studied by UV-Vis DRS spectroscopy. The 

crystalline properties and surface morphology of the composite powder were characterized with 

X-ray diffraction (XRD), scanning electron microscopy (SEM) and Transmission electron 

microscopy (TEM). The thermal stability of the composite were analysed by Thermal gravimetric 

analysis (TGA). The advantages of these biomaterials, they can be easily processed into different 
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forms suchas membranes, sponges, gels, microparticles, nanoparticles and nanofibers forapplied 

into a variety of biomedical applications such as drug delivery, gene therapy, and wound healing 

fields. 

Keywords: Chitin, ZnO, Thermal stability, Biomedical application, Optical property. 

Introduction 

Chitin is a widespread polysaccharide in nature and produced annually as much as 

cellulose. The chemical structure of chitin is comparable to that of cellulose and the  2hydroxy  

group  on  each  sugar  unit  of  cellulose  is  replaced  with acetamido  to give  chitin,  i.e., β-

(1→4)-linked N-acetylglucosamine polymer. Chitin  is  found  in  many  places  throughout  the  

natural  world, especially in the shells of crustaceans such as crabs, lobsters and shrimps. Zinc 

oxide (ZnO) nanoparticles are used as a semiconductor with wide band gap of 3.2–3.37 eV. ZnO 

is a polar crystal with hexagonal phase, air-stable and environmental friendly, which has been 

explored for a wide range of applications in nano scale devices such as nano generators, sensors, 

field-emission transistors ultra violet photo-detectors and in biomedical systems as ultra sensitive 

DNA sequence detectors. 

Experimental Details 

 

Figure 1: Schematic diagram of formation of chitin-ZnO composite 

Results and Discussion 

In this study, demineralization and deproteinization process were carried out for crab shell 

and chitin was obtained. The synthesized chitin- ZnO composite have been characterized. The 

functional groups of resultant matrix from chitin, zinc oxide were characterized and confirmed by 

FTIR, UV-Vis DRS, SEM, TEM and TGA. The antimicrobial activity of the chitin-ZnO 

composite was tested against the gram positive and gram negative bacterial species. 
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Conclusion 

In this study, a simple and economic biological process has been developed to 

synthesized chitin- ZnO composite. The inorganic-natural polymer materials would have great 

potential in biomedical applications. 
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Abstract 

In current work highly sensitive and stable electrochemical sensor for simultaneous non-

enzymatic detection of epinephrine (EP), L-tyrosine (L-Tyr) is constructed based on Electron 

beam irradiated Polypyrrole (EB-Ppy) nanospheres (Zeta potential 33.69 mV at pH 7) embedded 

over bovine serum albumin (BSA) (Zeta potential -11.54 mV at pH 7) porous structure, fabricated 

by simple chemical routes. The BSA structure has the advantages of large surface area, excellent 

structure stability, rich pore channels and redox mediator role. The constructed sensor exhibited 

excellent sensor performances by the combination of protein with NH group and recorded the 

linear response of EP, L-Tyr individual in the concentration range of 100 nM–1 mM, 100 nM–

800 μM, with detection limit 7.1 nM, 8.8 nM (S/N=3σ/b). The EB-Ppy-BSA/GCE 

electrochemical sensor manifests intriguing application withgood sensitivity, selectivity and 

reproducibility towards the EP, L-Tyr detection. The practical analytical utility provides great 

promise by selective measurements in tea, and chicken extractwhich has a promising future for 

biological and healthcare applications.  



Frontier Areas in Chemical Technologies 115   

 

 

Figure 1: Mechanism of EB-Ppy-BSA interaction with EP and L-Tyr 
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Abstract 

We aimed to develop bismuth doped-reduced graphene oxide-ZnO (RGO) by chemical 

precipitation method using Bismuth nitrate, Zinc nitrate, NaOH, and RGO as a precursors and 

followed by polymerized with aniline monomer by in-situ polymerization method. Fourier 

transform spectroscopy (FTIR) and X-ray diffraction spectroscopy were employed to 

investigating 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 EDX 

analysis.  Finally, electrochemical properties of Bi doped RGO-ZnO/PANI hybrid composite was 

investigated by cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS) and 

galvanostatic charge discharge (GCD) method. The GCD measurements showed that specific 

capacitance of RGO-BZO/PANI (In three electrode system 604.5 F g-1 and two electrode system 

237 F g-1) is greater than that of RGO-ZnO/PANI (In three electrode system 265.32 F g-1 and two 

electrode system 81.74 F g-1) which is due to the synergistic effects of small size and good redox 

mailto:sthambi01@yahoo.co.in


116  Frontier Areas in Chemical Technologies 

 

activity of bismuth doped ZnO particles are combined with the high electronic conductivity of the 

RGO and PANI chains. Hence, the synthesized RGO-BZO/PANI hybrid composite is considered 

as a potential electrode material for supercapacitor 

Keywords: Bismuth nitrate, FTIR, RGO, ZnO, SEM. 

Introduction 

Electrochemical capacitors (often called supercapacitors) arenovel energy storage systems 

that have been applied in many fields because of their long cycle-life, excellent reversibility and 

high power density. However, their widespread use is limited by their lower energy storage 

density and relatively higher effective series resistance than that of batteries. Therefore, many 

researchers in this area have focused on the development of different electrode materials such as 

various forms of carbon, conducting polymers, and transition metal oxides. Electrically 

conducting polymers have attracted worldwide research interest because of their high flexibility 

and relatively high specific capacitance as one of the main electrode materials for supercapacitors. 

Among various polymers, polyaniline (PANI) is extremely attractive as electrode materials for 

supercapacitors due to high electrochemical activity, chemical stability and ease of synthesis as 

well as relatively low cost. But it can produce volume expansion and contraction sometimes, low 

intensity of cycle stability, easy to collapse when in charge and discharge.So it is needed to be 

studied further to improve the cycle performance of PANI electrode materials In order to 

overcome this drawback, all kinds of carbon materials, such as porous carbon, mesoporous carbon 

and carbon nanotube, have been investigated due to their good conductivity, stable 

physicochemical properties, low cost, and long cycle life. Graphene oxide (GO) surface contains a 

large number of func- tional groups (carboxyl, hydroxyl, epoxy group, etc.). These unique 

functional groups make it good dispersion and hydrophile in the water, which make it as a 

promising candidate for the fab- rication of supercapacitor electrode materials. 
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EXPERIMENTAL DETAILS 
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Abstract 

In this paper, we used two polyelectrolytes, chitosan (CS) and sodium alginate (SA), as 

templates to synthesize CS-Bi2O3-SA nanocomposites. Both chitosan (CS) and sodium alginate 

(SA) are naturally occurring polysaccharides, and widely investigated for photocatalytic 

applications. Grafting of Bi2O3 in positively-charged CS and SA by electrostatic attraction. Their 

morphologies, structures, and photocatalytic performance in the degradation of methylene blue 

(MB) was characterized by scanning electron microscopy, transmission electron microscopy, X-

ray diffraction spectroscopy, UV–vis absorption spectroscopy, and electrochemical impedance 

spectroscopy, respectively. The results show that the SA addition can enhance the photocatalytic 

performance of CS-Bi2O3–SAnanocomposites 

Keywords: Chitosan, Bi2O3, Sodium alginate, Photocatalytic, Methylene blue 

Introduction 

Sodium alginate (SA) and chitosan (CH) are very important biopolymers, with many 

relevant industrial applications, such as in the pharmaceutical industry where they are widely used 

as biomaterials, especially when intrinsic viscosity [η] and viscosity average molar mass ( Mv) 

are known [1, 2]. Sodium alginate is an anionic polysaccharide formed by linear and unbranched 

chains of amorphous copolymers composed of two monomeric units, (1,4)-β-linked D 

mannuronic acid (M) and (1,4)-α-linked L-guluronic acid (G), obtained from brown seaweeds 

[3].Chitosan, a crystalline cationic polysaccharide, is produced commercially by deacetylation of 

chitin, with deacetylation degree (DD) ranging from 70 to 95% and molar mass in the range of 

104-106 g/mol. Chitosan chains are composed essentially of (1,4)-β-linked D-glucosamine units 

together with some proportion of N-acetyl-β-D-glucosamine units [5]. The efficacy of chitosan 

depends on the respective molar mass and polydispersion values. If the former is known and there 

good understands of the conformation of the polymer in the solvent medium, the rheological and 

mechanical properties can be estimated [6].Bi2O3 has attracted considerable attention due to its 

high refractive index, dielectric permittivity, thermal stability and wide application in 

photocatalysis, gas sensors, capacitors, optical coatings, and photovoltaic cells. The band gap of 

Bi2O3 is 2.58-2.85 eV, which has been proved to be good visible light driven photocatalyst for 

water splitting and pollutant decomposition. However, the quick recombination of photo-

generated charge carriers has significantly decreased the photocatalytic performance ofBi2O3 [7]. 
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Experimental Details 

 

Results and Discussion 

The prepared hybrid composite CH-Bi2O3-SA was characterized and the functional 

groups of resultant for confirmed by FTIR, UV-vis. the CH-Bi2O3 composite has good crystalline 

structure analysed by XRD. The surface morphology and photocatalytic performance in the 

degradation of methylene blue (MB)was determined by SEM analysis. The hybrid composite 

developed at photocatalytic degradation. The results demonstrate that the composite would be 

suitable for implant application in agricultural and biomedical sector. 

Conclusion 

In this work, simple and economic, CH-Bi2O3-SA composite was photocatalytic activity 

in the degradation Of  methylene blue under UV irradiation. 
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Combing the advantage of homogenous catalysis on heterogeneous surface might provide 

an ultimate momentum in the field of sustainable catalytic technologies [1]. For versatile catalytic 

application, single-site catalyst on solid supports can be protected with covalently linked organic 

molecules to may provide enhanced dispersity in solvents [2]. Among the nanostructure supported 

single site catalysts have drawn considerable attention recently [1].  The stability of inorganic 

matrix is important in redox environment, therefore the majority of heterogeneous catalysts come 

from silica supports [3]. Silica supported catalysts are advantageous over zeolite encapsulated 

catalysts [4]. Notably high surface area silica nanosphere (KCC) displays excellent properties 

such as high surface area, pore volume, pore size and durable mechanical properties [5a-b]. 

Particularly KCC shows excellent fibrous morphology which may attributes its high performance 

as catalyst support in overall. In this work,we have prepared fibrous silica nanosphere on 

covalently grafted Ruthenium/Copper/Silver N-Heterocylic Carbene complexes Figure 1 [6]. The 

synthesis was achieved by convenient direct transmetallation and followed sol-gel process. 

Different synthetic routes to these complexes will be outlined. The structural morphology of these 

new materials will be presented along with preliminary results from their catalytic testing. 

 

Figure 1: Fibrous Nanosphere Silica Supported Metal-N-heterocyclic Carbene 

Complexes. 
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Abstract 

In the present work, composites are prepared by co-precipitation method. The composites 

were prepared by using chitin as biosurfactant, bismuth oxide as a source material and NaOH as a 

precipitating agent. The prepared composite was characterized and the functional groups 

confirmed by Fourier transform infrared spectroscopy (FT-IR). The optical properties of 

composite are analyzed by UV-Vis DRS spectroscopy. The crystalline size of composite was 

calculated by X-ray diffraction analysis (XRD). The surface morphology was analyzed by 

Scanning Electron Microscopy (SEM). The chitin-Bi2O3, composite exhibited antibacterial 

activity against gram positive as well as gram negative microorganisms. The composite material 

has higher antibacterial activity compared to chitin. The results demonstrate that composite can be 

promising materials for medical and tissue engineering applications. 

Keywords: Chitin, Bismuth Oxide, Composite, Antibacterial activity. 

Introduction 

Chitin is a linear polysaccharide composed of β-(1-4)-linked 2-acetamido-2-deoxy-d-

glocouse units, and is insoulble in common solvents,when has limited the further utilization of the 

natural bipolymer to a small area and biological activities. It is the main structural component of 

the exoskeletons of animals like insects and crustaceans. Crab, shrimp and fish scale waste is 

ideal raw material for chitin production. Bi2O3 is a well-popular transition metal oxide. It has been 

investigated extensively due to its optical and electrical properties such as refractive index, large 

energy band gap, dielectric permittivity as well as remarkable photoluminescence and 

photoconductivity. Several organometallic bismuth compounds are used in bactericidal and 

fungicidal applications. 
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Experimental Details 

 

Result and Discussion 

In this work, demineralization and deproteinization process were applied for crab shell 

and chitin was obtained.  The prepared chitin- Bi2O3 composite have been characterized. The 

functional groups of resultant matrix from chitin, metal oxide were characterized and confirmed 

by FTIR, UV-Vis DRS an XRD analysis. Evaluating the antibacterial activity of biopolymer 

connected on bismuth oxide and surface morphology was analyzed by SEM. The results 

demonstrate that the composite can be promising materials for medical and tissue engineering 

applications. 

Conclusion 

The prepared chitin- Bi2O3composite exhibited excellent crystallinity and antibacterial 

activities. It is concluded that these composite may be applied for biomedical applications. 
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Abstract 

Recently, microbial threats on human health and safety have become a serious public 

threat. To fight and prevent disease, a great effort has been devoted to the development of new 

and efficient antimicrobial materials. Particularly, inorganic antibacterial agents exhibit better 

performance than organic ones in durability, heat resistant and low occurrence of antibiotic-

resistant bacteria, which open the possibility of formulation of a new generation of bactericidal 

materials. Chitosan is a fully biodegradable and biocompatible natural polymer and can be used as 

an adhesive as well as antibacterial and antifungal agent. The primary amine and hydroxyl groups 

of chitosan exhibit very strong affinity towards metal ions for the control of particle size and 

prevent its agglomeration. CuO is a p-type semiconductor with narrow band gap of 1.2eV. Copper 

oxide nanoparticles are attractive due to their easy availability, low cost and good thermal 

conductivity besides their use in areas such as catalysis, electronics and coating. 

A natural and inorganic material of chitosan-copper oxide (CS-CuO) nanocomposite was 

prepared by simple co-precipitation method. The synthesized nanocomposites were analyzed by 

X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), Ultraviolet visible 

spectroscopy (UV-Vis), Higher resolution scanning electron microscopy (HR-SEM), 

Transmission electron microscopy (TEM)and Thermal gravimetric analysis (TGA). From the 

results, the CS–CuO nanocomposite showed layer and rod like structure confirmed by HR-SEM 

and TEM analysis. From the FTIR spectra, the various functional groups present in the CS-CuO 

nanocomposite were observed. The crystalline structure of CS-CuO nanocomposite was 

confirmed in XRD patterns. Thermo gravimetric analysis showed that the as-prepared CS-CuO 

nanocomposite possessed better thermal stability than chitosan. The antibacterial activities were 

tested against gram-positive Staphylococcusaureus (S. aureus) and gram negative Escherichia 

coli (E.coli) bacteria by agar well diffusion method and a better antibacterial activity was 

observed in CS–CuO nanocomposite. Thus the CS–CuO has enhanced antibacterial activity and 

can be suggested as a promising material for numerous biomedical applications. 

Keywords: Chitosan, CuO, TEM, Thermal stability, Antibacterial activity. 
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Abstract 

In this work, Chitin was isolated from prawn shell wastes. The chitin-ZnO Composites 

are prepared by chemical precipitationmethod. The composites were prepared by using chitin as 

biosurfactant, zinc nitrate as a source material and NaOH as a precipitating agent. The prepared 

composite was characterized and the functional groups confirmed by fourier transform infrared 

spectroscopy (FT-IR). The optical properties of composite are studied by UV-Vis DRS 

spectroscopy. The structure and properties of the composite membranes were characterized with 

X-ray diffraction (XRD), scanning electron microscopy (SEM). The chitin-ZnO composite 

exhibited antibacterial activity against gram positive (S.aureus) as well as gram negative (E.coli) 

microorganisms. The chitin-ZnO composite material showedexcellent antibacterial activity. The 

enhancement of mechanical properties and the results of antibacterial of the composites also 

evaluated and revealed the composite would be a suitable candidate for implant application in 

biomedical field. 

Keywords: Chitin, ZnO, Composite, Antibacterial activity. 

Introduction 

Chitin  is  the  second  most  abundant  natural biopolymer after cellulose. The chemical 

structure of chitin is comparable to that of cellulose and the  2hydroxy  group  on  each  sugar  

unit  of  cellulose  is  replaced  with acetamido  to  give  chitin,  i.e.,β-(1→4)-linked N-

acetylglucosamine polymer. Chitin  is  found  in  many  places  throughout  the  natural  world, 

especially in the shells of crustaceans such as crabs, lobsters and shrimps. Zinc oxide (ZnO) 

nanoparticles are used as a semiconductor with wide band gap of 3.2–3.37 eV. ZnO is a polar 

crystal with hexagonal phase, air-stable and environmental friendly, which has been explored for 

a wide range of applications in nano scale devices such as nano generators, sensors, field-

emission transistors ultra violet photo-detectors and in biomedical systems as ultra sensitive DNA 

sequence detectors. 
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Experimental Details 

 

Results and Discussion 

In this study, demineralization and deproteinization process were carried out for prawn 

shell and chitin was obtained.  The synthesized chitin-ZnO composite have been characterized. 

The functional groups of resultant matrix from chitin, zinc oxide were characterized and 

confirmed by FTIR, UV-Vis DRS. The chitin-ZnO composite has good crystalline structure. The 

surface morphology was studied by SEM analysis.The chitin-ZnO composite exhibited good 

antibacterial activity against S. aureus and E. coli. 

Conclusion 

In this study, a simple and economic biological process has been developed to 

synthesized chitin-ZnO composite.The inorganic-natural polymer materials would have great 

potential in biomedical applications. 
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Abstract 

In ionic liquid mediated synthesized of silver/zinc oxide/bentonite clay inorganic hybrid 

nanocomposite were preparedvia thermal decomposition method. The synthesized nanocomposite 

was analyzed by using suitable characterizations. Furthermore, the thermal decomposition 

methodindicated that Ag+/ZnO were not released from the nanocomposite and agar well diffusion 

method confirmedthat nanocomposite were active against the Gram-positive, Gram-negative 

bacteria and cytotoxicity behavior.In general, these results revealed that the new and 

excellentAg/ZnO/bent/IL nanocomposite could be a low releasing nanocomposite with excellent 

antibacterial and cytotoxicity activity.  

Keywords: Ag/ZnO/bent nanocomposite, Ionic liquid, Antibacterial activity, 

Cytotoxicity behavior. 

Introduction 

Ag/ZnO nanoparticles could be widely applied in environmental remediation because of 

their easy availability, stability, nontoxicity, cost-effective, and eco-friendly nature [1]. However, 

antibacterial and cytotoxicity behavior of Ag/ZnO nanoparticles have not been extensively 

studied, likely due to an increased tendency of aggregation, which decreases its long-term 

biological applications. Bentonite (bent), which consists of more than 70 % predominate 

compound of montmorillonite clay material, it has 2:1 layer of aluminosilicate structure and it is 

composed of two tetrahedral sheets sandwiched by an octahedral sheet [2]. Bentonite clay 

minerals are widely used as a filler/substrate with many metal and metal oxides. Bentonite clay is 

exceptional eco-friendly and cost-effective filler/substrate for Ag/ZnO composite. N-trimethyl-N-

propylammonium bis(trifluoromethanesulfonyl) imide (IL - C8H16F6N2O4S2) ionic liquid, its act 

as a capping agent for the synthesis of Ag/ZnO nanoparticles in Ag/ZnO/bent/IL nanocomposite. 

In this innovative work and newly approach, we have been advanced and introduced the green 

synthesis of silver/zinc oxide/bentonite/ionic liquid (Ag/ZnO/bent/IL) nanocomposite by 

advanced method of thermal decomposition technique as shown in Figure 1.  

Results and discussion 

The synthesized Ag/ZnOnanocomposite supported on bent was characterized by XRD, 

FT-IR, UV-DRS, SEM with EDX-mapping, and TEM techniques. Quasi-spherical sizes of Ag 

coated on ZnOnanoparticles intercalated into the bent layers were studied through SEM and TEM 
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analysis. The major peak of XRD at 2θ = 38.3°, 44.3°, 31.5°, and 47.5°, which overlaps with the 

reflections of Ag and ZnO nanoparticles in Ag/ZnO/bent/IL nanocomposite [1]. The 

nanocomposite lattice plane of fcc of Ag and hexagonal phase of ZnO and average crystalline size 

of nanoparticles is 11.4 nm was calculated by Scherrer equation. In FT-IR analysis shows 

Ag/ZnO/bent/IL nanocomposite were confirm the presence of Ag and ZnO nanoparticles peaks at 

1383 cm-1, 901 cm-1, and 835 cm-1 corresponds to the Ag/ZnO/bent/IL nanocomposite. In SEM 

and TEM analysis result shows the clearly exposes the size of nanoparticles were around ca. 50-

100 nm in excellent spherical shape. The optical band-gap energies for Ag/ZnO/bent/IL 

nanocomposites, as estimated from the reflectance onset, Eg = 3.1 eV for an indirect band gapare 

higher than of bulk ZnO nanoparticles (Eg = 2.8 eV), which is attributed to the quantum 

confinement effect arising from the small crystal size. Antibacterial activity was carried out using 

agar well diffusion method for human pathogenic bacteria like Gram-positive Staphylococcus 

aureus and Gram-negative Escherichia coli. The obtained results suggested that the 

Ag/ZnO/bent/IL nanocomposite have excellent antibacterial activity and cytotoxicity toward the 

HEK 293 cell line and IC50 values were calculated [2]. These results showed that this 

nanocomposite has probable to be used as antibacterial materials with cytotoxicity behavior.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Figure 1: Schematic representation of synthesized Ag/ZnO/bent/IL nanocomposite 

by thermal decomposition method 
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Conclusion 

In conclusion, a single step, efficient, environment-friendly, fast and novel Ag/ZnO/bent 

nanocomposites have successfully synthesized in the presence of IL by thermal decomposition 

method. S. aureus has given excellent result than E. coli bacteria. In vitro studies showed that 

nanocomposite exhibited non-toxic effect against HEK 293 cell lines. It has potential applications 

in a wide varietyof fields such as sportswear, socks, and medical textile. 
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Abstract 

In the present work, we describe the synthesis of silver (Ag) nanoparticles using an 

aqueous leaves extract of Morinda citrifolia. XRD, FT-IR, and SEM were performed to characterize 

theformation of Ag nanoparticles. In addition these biologically synthesized nanoparticleswere also 

proved to exhibit excellent antifungal activity on Candida albicans fungi. 

Keywords: Morinda citrifolia, silver nanoparticles, Hydrothermal method. 

Introduction 

Silver nanoparticles have proved to be most effective as it has good efficacy against 

fungi, bacteria, viruses and other eukaryotic micro-organisms [1]. Silver nanoparticles have been 

studied for their antimicrobial potential and have proven to be antibacterial agents against both 

bacteria and antiviral agents against the HIV-1 hepatitis B virus respiratory syncytial virus herpes 

simplex virus type and monkey pox virus. Green synthesis of silver nanoparticles was carried out 

using boiling extract of Morinda citrifolia as capping and reducing agents [2]. In this work, we 

synthesized silver (Ag) nanoparticles using leaf extract of Morinda citrifolia by the hydrothermal 

method.  
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Experimental Details  

Silver nitrate (AgNO3) was purchased from Sigma Aldrich Pvt. Ltd. Aqueous solution of 

1mM AgNO3 was used for the synthesis of silver nanoparticles. The reaction mixture as prepared 

by adding 5 ml of the plant crude extracts to 95 ml of 1mM AgNO3 solution in a 100 ml Teflon 

stainless steel vessel. Then, the resulting mixture was sealed in a stainless steel autoclave and 

maintained at 180°C for 3 h. After the reaction was completed, the autoclave was cooled down to 

room temperature naturally. The products were collected by centrifuged and washed with water 

and ethanol five times, respectively. Then, they were dispersed in ethanol for further 

characterization. Schematic illustration of silver nanoparticles using leaves extract by 

hydrothermal method as shown in Figure 1. 

 

 
 

Figure 1: Synthesis of silver nanoparticles using M. citrifolia leaves extract by 

hydrothermal method 

Results and Discussion 

The synthesized silver nanoparticles were characterized by X-ray Diffraction (XRD), 

Fourier Transmission Infrared (FT-IR), and Scanning Electron Microscope (SEM). The 

synthesized Ag nanoparticles were characterized by major peak at 38.5°, 44.6°, 64.5° and 78.2° 

corresponds to the (111), (200), (220), and (311) lattice plane of face centred cubic (fcc - JCPDS 

card no: 87-0720) Ag phase and average crystalline size of nanoparticles is 10 nm. The XRD 

pattern synthesized Ag nanoparticles using the leaves extract of Morinda citrifolia is depicted. 

The FT-IR result showed that Ag nanoparticles synthesized by Morinda citrifolia leaves extract 

showed band at 1380 cm-1 and 460 cm-1 due to Ag nanoparticles. In SEM analysis, the 

synthesized Morinda citrifolia Ag nanoparticles shows less aggregation with particles are 

spherical in shape and the size ranges from 10 to 30 nm in diameter with an average size of 20 to 

30 nm. The results medicated, that the Ag nanoparticles observed inhibitory actions against 

harmful human pathogens. Antifungal activity was carried out using potato dextrose agar method 

for human pathogenic fungal such as Candida albicans[2]. The zone of inhibition was observed 

and expressed in millimetre (mm). Ag nanoparticles are effective bactericidal effect. Hence, in the 
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present investigation, green synthesis of silver nanoparticles using the leaf extract of Morinda 

citrifolia and their antifungal activities are presented and discussed. 

Conclusion 

The present study investigated a simple eco-friendly approach for synthesis of Ag 

nanoparticles using aqueous plant extracts of Morinda citrifolia leaves. The M. citrifolia leaves 

powder extracts containing Agnanoparticles were characterized by the XRD, FT-IR and SEM. 

Hence, in the present investigation, antifungal activities are presented and discussed. 
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Abstract 

Drinking water quality is a universal health concern with global impact. Water analysis is 

an important part of the chemical analysis of environmental samples. Analysis of common 

inorganic anions and cations in water is mandatory. A case study of water pollution of the ground 

water in Pullalakkottai village, Virudhunagar District, Tamil Nadu is presented to highlight the 

need for the remedial measures. In general, groundwater is less vulnerable to pollution than 

surface waters. There are a number of possible sources of man-made contaminants, some of 

which are more important than others.  We have collected bore water samples from the 

aforementioned study area, which are giving water supply to these residences. During the analysis 

we have encountered certain inorganic ions viz. sodium (Na+), potassium (K+), ammonium 

(NH4
+), chloride (Cl-), cyanate ion (OCN-), phosphate (PO4

3-), thiocyanate (SCN-), nitrate (NO3
-), 

sulphite (SO3
2-), sulphate (SO4

2-) and perchlorate (ClO4
-) by micro chemical and FTIR methods. 

Several transition elements have toxic effects. The presence of aluminium ions in water can have 



132  Frontier Areas in Chemical Technologies 

 

significant implication for patients who require kidney dialysis. However, the situation regarding 

the analysis of cations in environmental samples is quite different to the case for anions. Many 

rapid and sensitive spectroscopic methods such as AAS (atomic absorption spectroscopy) and 

ICP-AES (inductively coupled plasma atomic emission spectroscopy) are available for cation 

analysis. Ion chromatography (IC) has almost replaced most of the wet chemical methods used in 

water analysis. The analysis showed that the concentrations and its anions and other parameters 

exceeded the permissible limit as per drinking water specification of World Health Organization 

(WHO). Therefore, it has attracted widespread attention to the environmental community over the 

last decade due to concerns that it poses a risk of public health. Hence, it is recommended that 

suitable water quality management is essential to avoid any further contamination. 

Keywords: Bore water, aluminium, nitrate, perchlorate,  AAS, ICP-AES, IC 
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Abstract 

Novel and innovative method of hydrothermal mediated synthesis has been carried out for 

obtaining stable, cost effective biomaterials of ZnO nanoparticles andβ-CD/ZnO nanocomposites 

were prepared using zinc sulphate precursor in a greener way. The synthesis nanocomposite was 

analyzed suitable characterization by XRD, FT-IR, UV-Vis and RAMAN and SEM microscope. 

The antibacterial tests were done against Gram-negative by agar well diffusion method.  

Keywords: β-Cyclodextrin, Zinc Oxide, Hydrothermal Method  

Introduction 

Beta-cyclodextrin (β-CD) is the 7-membered sugar ring molecular form of cyclodextrin 

and it has various applications. In the pharmaceutical industry, it can be used as complexing agent 

for increasing the solubility of poorly soluble drug as well as increasing their bioavailability and 

stability [1].Zinc oxide (ZnO) is non-toxic in human body. ZnO is widely used to treat a variety of 

skin conditions, including dermatitis etc [2]. The present investigation describes for the first time, 

synthesis and characterization of β-CD/ZnO nanocomposites via hydrothermal method as well as 

β-CD used as capping agent for synthesis of ZnO nanoparticles. The antibacterial activity of β-

CD/ZnO nanocomposites were done and to study the improved antibacterial activity. 
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Experimental details 

The β-CD/ZnO composites were prepared by hydrothermal method about 0.1 M of zinc 

sulphate (ZnSO4) was dissolved 0.1 M of sodium hydroxide and 0.1 g of β-CD. The mixture was 

stirred for 30 min. After the mixture taken to the autoclave for 24 that oven temperature (120 °C) 

and then evaporated by decompress at 100 °C to remove the water. The resulting solid products 

were dried in an oven. The grinding sample was calcinations at 200 °C for 3 h used muffle 

furnace. After the calcinations process, β-CD/ZnO composites were obtained via hydrothermal 

method. Schematic illustration of β-CD/ZnO nanocomposite by using hydrothermal method is 

shown in Figure 1. 

 

Figure 1: Synthesis of β-CD/ ZnO nanocomposite by using simple hydrothermal 

method 

Results and discussion 

The composite cross-linking properties were confirmed by XRD, SEM, FT-IR, UV-Vis, 

and RAMAN Spectrum analysis. The coated nanocomposite is clearly shown in SEM image.The 

X-ray diffraction of β-CD/ZnO nanocomposites, X-ray diffraction pattern is used to confirm the 

phase, purity, average particle size and overall crystalinity of the synthesized nanoparticles and 

nanocomposites, from the peaks at 2θ =31°, 34°, 36°, 47°, 56°, 62°, 67 °and 68°of ZnO 

nanoparticles are corresponding to (100), (002), (101), (102), (110), (103), (112) and (201) in the 

JCPDS data card 89-1397 [2].The β-CD/ZnO nanocomposite has been successfully synthesized 

and the functional groups of the composite confirmed by FT-IR studies. The FT-IR spectra of 

bare ZnO nanoparticles exhibit peaks at 3382 cm-1, 2927 cm-1, 1080 cm-1, 866 cm-1and 400 cm-

1represent due to the multi hydroxyl group of β-CD, asymmetric -CH3,  C-O stretching vibration, 

and Zn-O, Zn-Zn bond stretching vibrations. The UV-Vis analysis of β-CD/ZnO nanocomposites, 

the absorption peak again damped and blue shifted from 397 nm to 382 nm for β-CD/ZnO 

nanocomposites when ZnO nanoparticles incorporated into β-CD nanocomposite.The SEMand 

RAMAN spectrum indicated the spherical shape ZnO nanoparticles calcined at 200°C for 3 h 

which were present in pure form of nanocomposite. The spectrum of ZnO nanoparticle reveals 

two Raman burly peaks at 444 cm-1 and 611 cm-1. The antibacterial activity of β-CD/ZnO 

nanocomposites was examined against E.coli among Gram-negative bacterium [1]. 
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Conclusion  

The β-CD/ZnO nanocomposites have been synthesized via hydrothermal method. The 

composites cross-linking properties were confirmed by XRD, SEM, FT-IR, UV-Vis, RAMAN 

spectrum analysis. The antibacterial activities were studied using bacteria E. coli. The composite 

were well performed and strong antibacterial activity against E. coli bacteria. 
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Abstract 

An environmental friendly approach is introduced for the ionic liquid assisted synthesis  

of rare earth Lanthanum Oxide Nano Particles (La2O3 NPs)  using the Andrographis paniculata 

plant extract. The crystallinity temperature to produce La2O3 NPs was determined by TG-DTA 

studies. The prepared La2O3 NPs were characterized by XRD, FTIR, Laser-Raman, SEM with 

EDX and TEM  to confirm the formation of nanosized particles. Optical properties of La2O3 NPs 

were analyzed by UV-Vis and PL studies.  

Keywords: La2O3 NPs, Andrographis paniculata, Morphology, Antibacterial Activity.  

Introduction 

Lanthanum oxide nanoparticles have been extensively studied owing to their exceptional 

luminescence, magnetic and electronic properties, which are significantly different from those of 

bulk materials. Its used to develop ferro electric materials, as a components of optical materials 

and is a feed stock for certain catalysts. Andrographis paniculata (A.paniculata) is an important 

medicinal plant which belongs to the family Acanthaceae and used as a traditional herbal 

medicine plant. A. paniculata has been reported to have a broadrange of pharmacological effects 
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including anti-cancer, anti-diarrheal and anti-inflammatory.Aqueous extract of A. paniculata was 

more potent than ethanolic extract in anti-oxidant activities. 

Experimental Details 

For the synthesis of rare earth La2O3 NPs (Figure:1) prepared by greener method of  

Lanthanum chloride hexa hydrate [LaCl3.6H2O] used as a precursor with environment benign of 

A. paniculata plant extract and  BMIM.PF6 ILs is a capping agent. Lanthanum Chloride solution 

(0.1 N),  and 1 mL [BMIM]PF6 (IL) were added to the ethanolic solution of A.  Paniculata  plant 

extract and stirred for 4 hours continuously at room temperature. Then the solution are transferred 

into a 60 mL Teflon-lined stainless steel autoclave, followed by  heat treatment at 120oC for 6 

hours. The resulted precipitate was centrifuged and finally dried at 100 oC overnight to evaporate 

water. The powered samples will finally grinded using mortar and pestle and calcinated in a 

muffle furnace 4 hours at 600oC to get La2O3 NPs. 

 

Figure: 1 

Results and Discussion 

The prepared La2O3 NPs characterized by various method such as, structural property was 

studied by Powder X-ray diffraction (XRD), the functional group studied by Fourier transform-

infrared and Laser Raman spectroscopy, the optical property analyzed by Ultraviolet (UV-vis) and 

photoluminescence spectroscopy, the thermal behavior discussed by TG-DTA analysis, the 

surface morphology was discussed by SEM with EDX and TEM. In FT-IR analysis the peak at 

3453 and 3418 cm-1 indicate the presence of OH stretching vibration. The C=O asymmetric and 

symmetric stretching vibration peaks were observed at 1504 and 1461 cm-1.  

In XRD the peak at 25.2860, 26.7180, 30.8467 and 34.0527 were conformed the crystalline nature 

and formation of a body-centered cubic structure of the La2O3 NPs. The photoluminescence 

emission peak observed at violet region at 419 nm with excitation wavelength at 220 nm. The 

SEM image explores the formation of honeycomb structure as well as spheroid and cubic 

structure of La2O3 NPs at higher magnification of the spheroid particles average diameter 

measured 540.5 nm using by garden.inc digital micrograph software.  
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Conclusion 

Green synthesis of rare earth La2O3 NPs have been successfully synthesized by ionic 

liquid assisted hydrothermal method using A.Paniculataplant extract. It was found that the 

reaction parameters determined such as crystal structure and morphology.The nanoparticles 

appeared to be honeycomb structure as well as spheroid in shape. The La2O3 NPs confirmed by 

UV–visible spectrophotometer, PL, FTIR, XRD and EDX techniques.  
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Abstract 

Melamine occurs as an environmental contaminant in foods and wastewater, and is 

considered to be released from melamine resin products into foods. Melamine containing large 

amount of nitrogen may be deliberately added to milk in order to increase the protein content for 

economic adulteration in food stuffs. The melamine contaminated milk powder contamination 

scandal occurred in China in 2008. Its main consequences so far have been urinary stone 

formation in children with associated renal damage and increased child mortality. Nine years have 

been passed, but food safety issues still remain of concern in the daily lives of millions of 

Chinese. Very little is known about the effects of excessive exposure to melamine contaminated 

milk powder in infants on growth, adolescent and adult health, although short-term effects have 

become apparent during the scandal.The adulteration of milk by melamine resulted in kidney 

illness, reproductive damage, bladder or kidney stone which can lead to bladder cancer. 

Nowadays, melamine was intentionally added to food and animal feed to boost the protein content 

in India. Applications of thin-layer chromatography (TLC) and high performance thin layer liquid 

chromatography (HPTLC) methods have been utilized for the separation and detection of 

melamine in milk based food products and beverage products. This study is able to accurately 

determine the melamine, fraudulently added, in protein supplements, commonly used from milk 

powder and beverage products. In this study, some milk-based dairy product samples and some 
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local brand beverages have been collected from the local market for the analysis of melamine by 

TLC and HPTLC. This paper describes a fast method for the sensitive and selective determination 

of melamine in a wide range of food matrices, including several milk-based products and certain 

beverages. The purpose of our study is to develop a fast and inexpensive method that will work 

reliably. That should be used for screening of melamine in milk-based products, beverage 

products and other food products. 
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Abstract 

In this study, the synthesized of Yttrium oxide (Y2O3) nanoparticles was carried out from 

Gloriosa superba leaves extract. The synthesized were chacterized by using XRD, FT-IR, UV-

DRS, Raman Spectroscopy and SEM with EDX. The Yttrium oxide (Y2O3) nanoparticles has 

excellent antibacterial activity.  

Keywords: Green synthesis, Gloriosa superba, Yttrium oxide NPs, Antibacterial activity. 

Introduction 

Nano sized metal oxides, in a variety of morphologies (such as particles, spheres, rods 

and sheets) have attracted a great deal of attention. Yttrium oxide (Y2O3), as an important member 

among rare earth compounds, has been actively studied in the recent years. It is one of the most 

promising elements for the fabrication of optoelectronic devices and chemical catalysis. Y2O3 is a 

well-known material for its characteristics of high dielectric constant and good thermal stability in 

a powder state. Y2O3 can be used as high efficient additives and functional composite materials 

like yttria-stabilized zirconia films. Y2O3 can be used as high efficient additives and functional 

composite materials like yttria-stabilized zirconia films. In addition to that, it is widely used as a 

host material for various rare earth dopants and is of interest for potential applications in 

biological imaging as well as photodynamic therapy. 
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Experimental Details 

Yttrium oxide (Figure: 1) prepared by hydrothermal method by using Gloriosa superba 

leaves extract. 0.1N Yttrium nitrate  solution were added to ethanolic solution of Gloriosa 

superba plant extract and these solution transferred into autoclave heated at 120 OC for 12 hours. 

The resulting sample was filtered, washed with distilled water and dried at 100 OC. The powder 

sample was calcinated in a muffle furnace at 600 OC   for 6 hours to get Y₂O3. 

Figure: 1 

Results and Discussion 

The synthesized Y2O3 were characterized by XRD, FT-IR, Raman Spectroscopy, UV-

DRS and SEM with EDX. The XRD patterns of Y2O3 nanoparticles shows 2θ values at 27.38 o, 

36.03 o, 46.75 o and  64.42o arecorresponds to  110, 011, 020 and 211 planes, which are in good 

agreement with the International Center of Diffraction Data card (JCPDS: 89-5591) are 

confirming the formation of crystalline  body centered cubic structure. In FT-IR spectrum of band 

peak is 3443 cm-1, 2923 cm-1, 1647 cm-1 and 1384 cm-1 indicates O-H stretching, C-H stretching, 

C=O stretching and N=O stretching vibration respectively. The band due to the stretching 

frequency of Y-O can be seen below at 487 cm-1, indicating the formation of Y2O3. 

Conclusion 

Y2O3nanoparticles were green synthesized using Gloriosa superba leaves extract. The 

synthesized nanoparticles retained the orthorhombic structure, which was confirmed by X-ray 

diffraction studies. The synthesized Y2O3 nanoparticles exhibit good antibacterial activity. The 

achievement of such green synthesis of Y2O3 nanoparticle, contributes the rise of synthetic 

procedures using environmentally benign natural resources. 
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Abstract 

Magnesium oxides nanoparticles were successfully synthesized from Mg (NO3)2.6H2O 

through a simple greener route using leaves extract (Morinda citrifolia). The synthesized samples 

were characterized by different techniques such as X-ray diffraction (XRD), Fourier transform 

infrared (FTIR) spectroscopy and Scanning electron microscopy (SEM) with Energy dispersive 

X-ray spectroscopy (EDX) analysis. Ionic liquid assisted green synthesis of MgO NPs exhibit 

excellent antibacterial activity. 

Keywords: Ionic liquid, Hydrothermal method, Green synthesis, MgO NPs, Antibacterial 

activity. 

Introduction 

Nano biotechnology is a growing, interdisciplinary field of research interlacing material 

science, bio nanoscience and technology. The advances made in the field of nano biotechnology 

to harness the benefit of life sciences, health care and industrial biotechnology are remarkable. 

Nanoparticles exhibit completelynew or improved properties with larger particles of the bulk 

materials and these novel properties are derived due to the variation in specific characteristics 

such as size and morphology of the particles. Magnesium oxide (MgO) is an interesting basic 

metal oxide that has many applications. For example, MgO with ultrafine, nanoscale particles and 

high specific surface area have shown great promise as destructive adsorbent for toxic chemical 

agents. Nanoscale MgO exhibits unique optical, electronic, magnetic, thermal, mechanical and 

chemical properties due to its characteristic structures.  

Experimental Details 

MgO oxide nanoparticles (Figure 1) prepared by greener method by Mg (NO3)2.6H2O   

used as a precursor with environment benign Morinda citrifolia leaves extract and [IMIM] BF4 

mailto:geethailangovan231@gmail.com
mailto:drmsgreenchemistrylab@gmail.com


140  Frontier Areas in Chemical Technologies 

 

(IL) is a capping agent. Magnesium nitrate (0.1 N) solution and 1 mL [IMIM]BF4 (IL) were added 

to the ethanolic solution of Morind acitrifolialeaves extract and stirred for 6 hours continuously at 

room temperature. The resulting sample were filtered, washed with distilled water and dried at 

100 OC. The powered sample was calcinated in a muffle furnace at 700OC to get MgO 

nanoparticles. 

 

Figure: 1 

Results and Discussion 

Magnesium oxide nanoparticles are synthesized by simple hydrothermal method in ionic 

liquid medium and characterized by XRD, FT-IR, UV-DRS, SEM with EDX and TEM analysis. 

The face centered cubicstructure of prepared MgO nanoparticles was confirmed and the average 

particles size is 20-32 nm from XRD pattern. The MgO nanoparticles were confirmed by SEM 

with EDX. Antibacterial studies done against S.aureus than E.coli by agar diffusion test. It can be 

shown that zone of inhibition was found to be more in gram positive bacteria compared with gram 

negative bacteria. Since antibacterial character finds wide application in the health and hygiene of 

textile sector, this method of preparation of magnesium oxide will be useful in cost effective way 

[2, 3]. 

Conclusion 

In this present work, MgO nanoparticles were synthesized Morinda citrifolia leaves 

extract in ionic liquid medium.  The study of precursor and leaf extract compositions play a major 

role in defining the molecular features the MgO nanoparticles. This work suggested that the 

bacterialsusceptibility of nanoparticles not only rely on the cell wall structures of Gram-positive 

and Gram-negative bacteria but also dependent on the cellular enzymes and biochemical events. 
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Abstract 

Cu-Zn-Sn alloys materials having variety of applications especially solar cell as absorber 

layer, corrosion resistance, bearing applications electronic applications etc., In this study, the 

electrodeposition of Cu-Zn-Sn alloy from sulphate based electrolyte using potentiostatic as well 

as galvanostatic method has been investigated. The cyclic voltameteric studies provide the 

information about the reduction potentials of individual metals. The morphology and structural 

studies of these coatings were characterized by scanning electron microscopy and X-ray 

diffraction techniques. The X-Ray diffraction analysis confirms the Cu-Zn-Sn alloy formation in 

coatings. The composition analyses were carried out by X-Ray fluorescence technique. These 

studies confirm the possibilities of preparing Cu-Zn-Sn alloy system with high quality with 

various compositions using electrochemical methods. 

Keywords:  Cu-Sn-Zn, Thin film, Potentiostatic and galvanostatic method and cyclic voltametry. 
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Abstract 

In this work nitrogen, phosphorus, fluorine tri doped graphene (NPF-Graphene), was 

synthesized via rapid and effective functionalization with imidazoliumionic liquids 1-Butyl-3-

methylimidazolium hexafluorophosphate) through thermal decomposition. It was found that 

thermal decomposition provides nitrogen, phosphorus,and fluorine sources for tri-doping with N, 

P, and F, andsimultaneously facilitates act as template for formation of spherical shape phosphate 
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particles on graphene sheet. The resulting (NPF-Graphenewere characterized by X-ray diffraction 

(XRD),  Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy 

(XPS), Scanning electron microscopy (SEM). Furthermore, XPS show that the nitrogen and 

fluorine have been covalently attached to the graphene. SEMand TEM images demonstrate that 

after functionalization, phosphates are doped in spherical structure. Thus ionic liquid successfully 

made the dual role in this process. 

Keywords: Graphene, Ionic Liquid, Functionalization, Ionic Interactions, 1-Butyl-3-

methylimidazolium hexafluorophosphate 

Introduction 

Graphene, 2-dimentional structurethat consists of sp2-hybridized carbons, has attracted 

enormous interest due to its large specific surface area, high electrical. However, improving the 

properties of graphene are the biggest challenges in the practical applications. Furthermore, 

modification of graphene with heteroatoms is an alternative to noble-metal based composite. 

Moreover, the tri dopingprocess provides graphene with unique electronic property and further 

enhances the chemical reactivity due to the synergistic coupling effect of three kinds of 

heteroatoms [2-3]. Herein, we report a versatile routine to synthesize N, P, and F tri-doped 

graphene (named as NPF-Graphene) by introducing ionic liquid such as 1-Butyl-3-

methylimidazolium hexafluorophosphate by simple one step reaction. 

Experimental Details 

 

Results and Discussion 

XRD patterns of NPF-Graphene proves the 

presence of crystalline phosphate particle. In FTIR the 

peak at 1295 and 1240 cm-1 were attributed to the C-N 

stretching modes of imidazolium ring. XPS survey 
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spectrumof NPF-Graphene shows peaks for C, N, P, F,and O indicating the tri doping of 

carbonwith N, P, and F.Raman spectra of NPF-Graphene clearly show the D- and G-bands 

indicate sp2-hybridized carbon atoms in a graphenelayer. 

Conclusion 

In summary, we have demonstrated that thermal pyrolysis of graphene oxide in the 

presence of 1-Butyl-3-methylimidazolium hexafluorophosphate, generated graphene materials tri-

dopedwith nitrogen, phosphorus, and fluorine. 
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Abstract 

The plant extract using synthesis of nanomaterials can be cost effective and eco-friendly 

approach. In this work we report the green synthesis of Ruthenium oxide nanoparticles using 

Gloriosa superba extract by hydrothermal method. The synthesized nanoparticles retained the 

orthorhombic structure, which was confirmed by X-ray diffraction studies. The FT-ITR spectrum 

analysis to confirm Ru-O symmetric stretching of RuO2 NPs. Further, these RuO2 nanoparticles 

were found to exhibit higher antibacterial behavior with two different pathogens. 

Keywords: Green synthesis, Gloriosa superba, Ruthenium oxide NPs, Antibacterial activity. 

Introduction 

An important development of green processes for the synthesis of metal/metal oxide 

nanoparticles is evolving into an important branch of nanotechnology. Ruthenium (IV) oxide is 

the inorganic compound with the formula RuO₂. This black solid is the most common oxide of 
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ruthenium. It is widely used as an electro catalyst for producing chlorine, chlorine oxides, and O₂ 

catalyst is ruthenium (IV) oxide [1].   

Experimental Details 

Ruthenium oxide (Figure: 1) prepared by hydrothermal method by using Gloriosa 

superba leaves extract. 0.1N Ruthenium trichloride (RuCl3) solution were added to ethanolic 

solution of Gloriosa superba plant extract and these solution transferred into autoclave heated at 

120 OC for 12 hours. The resulting sample was filtered, washed with distilled water and dried at 

100 OC. The powder sample was calcinated in a muffle furnace at 600OC for 6 hours to get RuO₂. 

 

Figure 1: 

Results and Discussion 

The synthesized RuO₂ were characterized by XRD, FT-IR, Raman Spectroscopy, UV-

DRS and SEM with EDX. The XRD patterns of RuO2 nanoparticles shows 2θ values at 28.38 o, 

35.33 o, 40.65 o and  54.42o are corresponds to  110, 011, 020 and 211 planes, which are in good 

agreement with the International Center of Diffraction Data card (JCPDS: 88-0323) are 

confirming the formation of crystalline  orthorhombic structure. In FT-IR spectrum of band peak 

is 3443 cm-1, 2923 cm-1, 1647 cm-1 and 1384 cm-1 indicates O-H stretching, C-H stretching, C=O 

stretching and N=O stretching vibration respectively. The band due to the stretching frequency of 

Ru-O can be seen below at 463 cm-1, indicating the formation of RuO2. 
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Conclusion 

RuO2 nanoparticles were green synthesized using Gloriosa superba leaves extract. The 

synthesized nanoparticles retained the orthorhombic structure, which was confirmed by X-ray 

diffraction studies. The synthesized RuO2 nanoparticles exhibit good antibacterial activity. 
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Abstract 

In this report, the Cu-Sn alloy were successfully coated on copper substrate from phenol 

sulphonic acid (PSA) electrolyte at room temperature by using galvanostatic and potentiostatic 

method. Cu-Sn alloy coatings have been widely used in industry for their unique properties, such 

as good conductivity, high corrosion resistance and excellent solderability. The cyclic 

voltameteric studies provide the information about the reduction potentials of individual metals. 

To characterize the morphology and structure of the Cu-Sn alloy electrodeposition were 

characterized by scanning electron microscopy (SEM) and X-ray diffraction (XRD). The 

chemical composition of deposited sample was analyzed using X-ray fluorescence method. These 

alloys have found various new applications such as shape memory materials, lithium battery 

anodes and absorbers in solar cells.  

Keywords: Cu-Sn alloy, Potentiostatic Galvanostatic, Thin film and Cyclic voltammetry 
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Abstract 

A novel green route for the synthesis of halfly and fully strontium substituted 

hydroxyapatite / Graphene oxide / PolyAcrylicAcidAcid (PAA) Nano composite by Freeze-

Drying method. In the first step, the identification and morphology of chemically synthesized Sr-

Hydroxyapatite particles were determined by EDX and SEM analyses. The chemical changes and 

crystanallity changes of the nano composite were evaluated by FT-IR and XRD studies. The 

synthesized GO‟s showed the characteristic band in UV-vis Spectroscopy and XRD peaks 

confirms its crystalline nature. The Composite improve their physical and mechanical properties. 

Keywords: Strontium substitutedHydroxyapatite, Graphene oxide, PolyAcrylicAcid, 

Antibacterial Activity 

Introduction 

Hydroxyapatite is the most suitable biocompatible material for bone implant coating. 

Many pathways to synthesis hydroxyapatite, namely dry process, sol-gel method, microwave 

assisted method, biomimetic method and others. A series of Sr-substituted hydroxyapatite (SrX 

Ca1-X) 5(PO4)3OH, where X=1.00, 3.00, 5.00 were made by a standard sol gel route.  Strontium 

and other divalent cations with similar physical and chemical properties to the calcium. So it can 

ready to substitute the calcium and replace the calcium in hydroxyapatite. Hydroxyapatites have 

low fracture toughness, poor tensile strength and weak wear resistance. One promising method to 

tackle with these problems is exploiting Graphene and its derivative. 

Experimental Details 

Pure and strontium substituted hydroxyapatite is prepared by the sol-gel method. 

(Ca+Sr)/p molar ratio of 5/3. Graphene oxide is prepared by modified hummer method. 

PAA/GO/HAP Nano composite was synthesized by mixing three aqueous solutions. PAA powder 

is dissolved in acetic acid solution and then stirred to achieve a homogeneous suspension 

(solution 1). The as-synthesized GO powder was dispersed in 50 ml DI water by sonication for 30 

minutes (solution2). The as-synthesized Sr-HAP powder was dispersed in 50 ml water by 

sonication for 30 minutes (solution 3) by mixing the solution 1, 2, 3 a gray suspension was 
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obtained which was stirred or 24 hours at room temperature. Schematic illustration of Graphene 

oxide/hydroxyapatite composition by sol-gel method. 

 

Figure 1: Synthesis of Graphene oxide/hydroxyapatite composition by sol-gel 

method 

Results and Disscusion 

Crystalline nature of the sample was analyzed by X-ray diffraction (XRD; JEOL IDX 

8030). Strontium substituted Hydroxyapatite to decrease the noisy level and increase the 

crystanallity. Mean peaks of Hydroxyapatite at 25.8, 31.8, 32.3, and 32.9 (JCPDS 860740). 

Compatible with a Sr-HA solid solution, since the crystalline structure of Hydroxyapatite was 

maintained and no other phase containing strontium was formed after the calcium partial 

substitution by strontium. UV-DRS can be used for finding band gap of a material. Increase the 

ratio of strontium in hydroxyapatite to increase the band gap. 

Conclusion 

A series of Sr-substituted hydroxyapatites were successfully synthesized by sol-gel 

method.Crystallite size decreased with up to 20% substitution of Strontium then increased with 

higher content. Graphene oxide, PolyAcrylicAcid, Hydroxyapatite nanoparticles were prepared by 

simple freeze-drying method and obtained results showed that the GO/PAA/HAP nano 

composites have a much higher bioactivity rather than that of pure HAP nanoparticles.  
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Abstract 

Nanofiber technology is an exciting area and attracting the attention of many researchers 

as a potential solution to the current challenges in the biomedical field. Here we demonstrated 

alumina/PEO nanofibrous mats by the electrospinning technique. The structural and thermal 

characteristics of Alumina/PEO were investigated by SEM, FTIR, XRD, DSC studies. The 

antioxidant activity of the alumina/PEO nanofibrous mat has been investigated using 1,1-

diphenyl-2-picrylhydrazyl (DPPH) scavenging assay by employing UV-Vis spectroscopy. 

Introduction 

Electrospinning is found to be a versatile and cost-effective technique for the fabrication 

of multi-functional nanofibers from various natural and synthetic polymers, polymer blends, 

ceramics, composites etc., Electrospun nanofibrous mats have numerous remarkable 

characteristics such as very high surface to volume ratio having highly porous structure in the 

nanoscale and they show distinctive physical and mechanical properties. Alumina powder is 

currently believed to be one the most promising known biological material. A wide range of 

polymers can be electrospun to suit different applications. Metal oxide nanofibrous mats have 

been widely used for futuristic applications in chemical catalysis, biosensing, storage devices and 

biomedical devices. The aim of this study is to demonstrate the in vitro antioxidant activity of the 

alumina/PEO nanofibrous mats. 

Experimental part 

Aqueous solution of 5 wt % PEO were prepared by dissolving in DI water at room 

temperature with stirring for 4 h. On the other hand, alumina was synthesized by hydrothermal 

approach. The alumina was subsequently loaded into the solution. The mixture was stirred at 

room temperature for 12-24 h with a magnetic stirrer. The prepared solution was placed in a 10 ml 

syringe fitted with 23 gauge needle. The tip to collector distance was kept at 15 cm, and the 

solutions were pumped with a flow rate of 0.6 ml/h. When a voltage of 15 kV was applied to the 
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metal needle tip, the nanofibers were deposited on the collector. The collected nanofibers were 

dried at room temperature to remove the residual solvent.    

Results and discussion 

The alumina containing electrospun PEO nanofibers were characterized by scanning 

electron microscopy (SEM) to determine the uniformity of the fibers. We confirmed the presence 

of alumina in PEO nanofibers by UV-Vis-NIR spectroscopy. Changes in the alumina crystallinity 

upon fiber processing were examined using DSC and XRD analysis. Finally we examined the in 

vitro antioxidant activity by DPPH assay method. Interestingly the addition of alumina enhances 

the antioxidant activity of PEO nanofibrous mats. 

Conclusion 

The alumina and PEO polymeric materials have used to fabricate the carrier matrix by 

electrospinning technique. Alumina/PEO nanofibrous mats yielded bead-free fiber morphology. 

Moreover, the thermal stability of the nanofibers was altered due to the addition of alumina within 

the nanofibrous mat. The radical scavenging ability of the produced alumina/PEO nanofibers was 

determined by the DPPH assay. The enhanced antioxidant activity was concerned with increased 

surface are of nanofibers. 
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Abstract 

A series of bis-1,2,3-selenadiazole derivatives have been synthesized by the oxidative 

cyclization of  bis semicarbazones of 2-(3-oxo-1,3-diarylpropyl)-1-cyclohexanones using 

selenium(IV) oxide. The synthesized compounds were evaluated for their in vitro antimicrobial 

activity against Escherichiacoli (ATCC 25922), Staphylococcus aureus (ATCC 11632) and 
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Candida albicans (ATCC 90028) and invitro antituberculosis activity against Mycobacterium 

tuberculosis H37Rv (MTB). )  

 

Keywords: I,5-Diketones, Selenadiazoles, Antimicrobial, Mycobacterium tuberculosis. 
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Abstract 

In recent years there has been growing interest in the application of alginate hydrogels as 

support materials in numerous biomedical applications. A new approach for the synthesis of 

bromelain containing sodium alginate hydrogels was prepared via ionotropic gelatin technique. 

The obtained hydrogels were characterized by means of UV, FT-IR and SEM analysis. These 

bromelain alginate hydrogels have high swelling ratios, benefitting various applications such as 

drug delivery. Furthermore, bromelain loaded alginate hydrogel revealed the highest antibacterial 

activities against S. aureus pursued by E. coli in compared with the anionic polysaccharide 

hydrogel membrane. Together, our study indicates that the bromelain loaded hydrogel may serve 

as versatile platform for diverse applications in biomedical field. In this study, bromelain is 

introduced into alginate hydrogel to enhance the antibacterial efficacy. 

Introduction 

Hydrogels are three dimensionally crosslinked network capable of swelling after 

absorbing large amount of water, have been widely used in tissue engineering and regenerative 

medicine. Owing to their biocompatibility and biodegradability, natural polymers are extensively 

studied for hydrogel fabrication. Alginate is a naturally occurring anionic polysaccharide derived 
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from marine algae. Hydrogels composed of alginate are capable of encapsulating a wide range of 

bioactive components such as vitamins, minerals, and nutraceuticals. 

Experimental details 

A 3 wt % Sodium alginate powder was made by dissolving with DI water and stirred at 

70 ͦ C for two hours. To this solution 10 % bromelain (w/w with respect to polymer) were added 

and stirred continuously to form a homogeneous solution. The prepared solution was then poured 

in a mold, were then covered with parafilm and left to cure at room temperature for 12 hrs. To this 

solution 5 % CaCl2aqueous solution was squeezed gently from a micropipette. The hydrogels 

were allowed to remain in the Ca2+ solution over night to complete the cross-linking process. 

Thereafter, soft hydrogels were taken out of the ionic solution and washed in DI water several 

times to remove the unreacted Ca2+ions from the hydrogel surface. Finally the hydrogels were 

then allowed to freeze drying process. After drying, the hydrogel membranes were stored in 

dessicator till used.  

Results and Discussion 

The chemical crosslinking process of sodium alginate with CaCl2 is evidenced from FTIR 

spectra. The UV-Vis-NIR spectra were performed to characterize the encapsulation of bromelain 

in alginate hydrogel. The morphology of the alginate hydrogels were analysed using SEM 

analysis. The bromealin loaded hydrogel posessess good antibacterial activity against S. aureus 

and E.coli bacteria.  

Conclusion 

In summary, we report a facile approach to prepare bromelain/alginate hydrogels with 

excellent properties. Additionally, bromelain loaded hydrogel exhibited antibacterial activities 

against pathogenic Gram-negative and Gram-positive strains. These results showed that the 

bromelain loaded hydrogel membranes could be a promising material for biomedical studies. 
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Abstract 

Aims of the study to be design a method for creating a nanofibrous scaffolds by 

encapsulating ferrocene into the electrospun PVA/HEC fibers. The nanofibers were uniformly 

coated by a thin layer of ferrocene. SEM, FTIR, DSC and XRD analysis confirm the deposition of 

ferrocene on the PVA/HEC nanofibers. The porosity and swelling behaviours of the ferrocene 

nanofibrous web also measured.  

Introduction 

Electrospinning is a widely used technique to produce multifunctional nanofibers from 

remarkable range of organic and inorganic materials. The unique characteristics of electrospun 

nanofibers such as high surface area, controllable fiber diameter and morphologies can be 

obtained by changing the process parameter. Poly (vinyl alcohol) and hydroxyl ethyl cellulose 

nanofibers are extensively used in various fields such as pharmaceutical industries, paints, and 

emulsion polymerizations. In this work we discovered ferrocene coated PVA/HEC nanofibrous 

web to enhance porosity and swelling properties.   

Experimental details 

In order to prepare the ferrocene/PVA/HEC solution; PVA and HEC was dissolved in 

water and afterwards ferrocene was added. The amount ferrocene was as 5 wt % with respect to 

polymer solution. The resulting solutions were stirred at room temperature for overnight. Finally 

elctrospinning was performed and ferrocene/PVA/HEC webs were obtained. Electrospinning of 

pure PVA/HEC nanofibers were produced for comparative measurements.  

Results and discussion 

SEM-EDX was used to examine the morphology and elemental composition of 

thenanofibrous web. The chemical structure of Ferrocene loaded PVA/HEC nanofibers was also 

investigated by FTIR spectroscopy. Mechanical strength, tensile strength and elastic modulus of 

the nanofibrous web were also evaluated.In addition, the porosity and swelling measurements 

have also been studied for the stability of ferrocene coated PVA/HEC nanofibrous web.   

Conclusion 

In summary, we demonstrated ferrocene can be successfully incorporated into the 

prepared nanofibrous web. The prepared ferrocene nanofibers exhibited good swelling properties. 
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Further, the ferrocene coated nanofibrous web was characterized by FT-IR, XRD and SEM 

analysis. Furthermore, the prepared nanofibrous webs were extended its well established 

application in anti tumour studies. 
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Abstract 

A series of mono-1,2,3-selenadiazole derivatives have been synthesized by the oxidative 

cyclization of mono semicarbazones of 2-(3-oxo-1,3-diarylpropyl)-1-cyclohexanones using 

selenium(IV) oxide. The synthesized compounds were evaluated for their in vitro antimicrobial 

activity against Escherichiacoli (ATCC 25922), Staphylococcus aureus (ATCC 11632) and 

Candida albicans (ATCC 90028) and invitro antituberculosis activity against Mycobacterium 

tuberculosis H37Rv (MTB). )  

 

Keywords: I, 5-Diketones, Selenadiazoles, Antimicrobial, Mycobacterium tuberculosis. 
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Abstract 

The aim of this study is to develop a curcumin loaded Chitosan hydrogel with excellent 

antibacterial activity.The production of chitosan hydrogels is however time consuming and they 

widely used for biological applications. Various tests were carried out including FTIR, UV-Vis, 

XRD, Swelling and porosity measurements to evaluate the efficiency of the prepared hydrogel 

matrix. In addition, antibacterial activity of the examined hydrogels for S. aureus and E. coli 

bacterial strains was investigated employing disc agar diffusion method. 

Introduction 

Various natural and synthetic polymers have been studied in hydrogel researches. 

Chitosan is the second abundant polysaccharide obtained from the deacetylation of the natural 

biopolymer chitin. Many polymers used in hydrogel membranes, like chitosan, exert their 

mucoadhesive characteristics via interaction between opposite charges. This specific feature can 

provide the ability of tissue binding for the aim of specific drug delivery. In this study, we used a 

facile, freeze-thaw approach for the fabrication of curcumin/chitosan composite hydrogel. 

Experimental details 

Aqueous solution of Chitosan is obtained by dissolving 2 % (w/w) in 25 % acetic acid. 

The solution was mechanically stirred for 2 h in order to be homogenized. Then 10 % curcumin 

(with respect to polymer) was added into the chitosan solution under stirring for further 2 h. The 

mixture was then dropped into the glutaraldehyde solution (30 %), keeping for 1 h to form a 

hydrogel matrix. The formed hydrogels were soaked and washed with distilled water. Finally, the 

hydrogels are freeze thawed. The resulting hydrogels were kept in a desiccator prior to analysis. 

Results and discussion 

The degree of crosslinking was identified by infrared spectroscopy. The morphology of 

the bromelain embedded chitosan hydrogels was observed by scanning electron microscopy 

(SEM) to evaluate their microstructures. The degree of crystallinity of the bromelain/chitosan 

hydrogels was characterized by XRD analysis. The swelling behavior and porosity measurement 

of the crosslinked hydrogels was also studied.  
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Conclusion 

The hydrogels were prepared via a simple chemical crosslinking process. The 

crosslinking reaction and mechanism of chitosan with addition of glutaraldehyde was deduced. 

With the encapsulation of curcumin, chitosan hydrogel show decreased swelling capacity but 

increased stability in pH 7.4. More importantly, curcumin loaded chitosan hydrogel posessess 

high microbial activity compared to pure chitosan hydrogel. 
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Abstract 

Cesium lead bromide-iodide based inorganic perovskite photo-sensitizer was prepared by 

the two step solution process method. As prepared CsPbBr3-I3 Photo-sensitizer was characterized 

various technique such as XRD pattern, FT-IR and UV-Visible spectroscopy. Electrical 

conductivity of cesium lead bromide-iodide photo-sensitizer was determine that the 

Electrochemical impedance spectroscopy. The multicrystalline nature of the surface morphology 

of the CsPbBr3-I3 Photo-sensitizer was observed in FE-SEM image. X-ray diffraction pattern was 

used to determine the cubic phase of the CsPbBr3-I3 Photo-sensitizer. The functional group of 

CsPbBr3-I3 photo-sensitizer was identified by the FT-IR spectroscopy. UV-Visible spectroscopy 

was show in the absorption maximum of CsPbBr3-I3 photo-sensitizer. The electrical conductivity 

of CsPbBr3-I3 photo-sensitizer used in the fabrication of perovskite solar cell device was achieved 

the higher. The surface morphology of mixed halide ions based CsPbBr3-I3 photo-sensitizer FE-

SEM images shown in polycrystalline nature.  
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Perovskite solar cell was prepared with 

bromide-iodide coated on the FTO/TiO2 used as 

photo-anode, Spiro-OMeTAD used as hole 

transport materials and Gold used as back 

electrode. CsPbBr3-I3 photo-sensitizer give the 

8.2% of sunlight into electrical energy 

conversion efficiency.    

Keywords: Cesium lead bromide-iodide, 

Photo-Sensitizer, Inorganic perovskite solar 

cell, Efficiency.   
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Abstract 

A series of novel 1,3-diphenyl-3-(4,5,6,7-tetrahydrobenzo[c]thiophen-4-yl)propan-1-one 

has been synthesised regioselectively from the reaction of 2-(3-oxo-1,3-diarylpropyl)-1-

cyclohexanones with ethyl cyanoacetate/malononitrile and sulphur powder in the presence of 

morpholine under thermal as well as microwave irradiation conditions . This transformation 

presumably occurs via domino Gewald reaction-dehydrogenaion  

 

synthesis of 1,3-diphenyl-3-(4,5,6,7-tetrahydrobenzo[c]thiophen-4-yl)propan-1-one 

Keywords: 1,5-Diketones, thiophene, Gewald reaction, cycloaddition 

FE-SEM image of CsPbBr3-I3 photo-

sensitizer 
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Abstract 

Development of newer photo-anode material of polyethylene glycol (PEG) assisted 

synthesis of cesium lead iodide (CsPbI3) photo-sensitizer for Inorganic perovskite solar cell. PEG 

assisted synthesis of cesium lead iodide (PEG-CsPbI3) was prepared by simple two-step solution 

process method. PEG-CsPbI3 photo-sensitizer in black color cubic crystalline phase at 300°C that 

result confirmed by XRD pattern. The formation of the PEG-CsPbI3 photo-sensitizer functional 

groups were identified by the FT-IR spectra. UV-visible spectroscopy was used to determine that 

the absorption maximum of polyethylene glycol assisted synthesis of cesium lead iodide photo-

sensitizer. Multicrystalline structure of PEG-CsPbI3 photo-sensitizer surface was show in HR-

TEM image. The planar structure perovskite solar cell were assembled with PEG stabilized 

CsPbI3 photo-sensitizer coated on the FTO/TiO2 photo-anode and 2, 2‟, 7, 7‟ Tetrakis (N, N‟-di-p-

methoxyphenyl-amine)-9, 9‟-spirobiflouene (Spiro-OMeTAD) used as hole transport materials 

and thus gold used as back electrode (counter electrode). 

Finally, Polyethylene glycol stabilized 

CsPbI3 photo-sensitizer coated on the FTO/TiO2 

photo-anode was achieved 8.4% of power 

conversion efficiency compared with PEG 

untreated CsPbI3 photo-sensitizer coated on the 

FTO-TiO2 photo-anode give the 7.6% of  power 

conversion efficiency. 

Keywords: Polyethylene glycol, 

Cesium lead iodide, Photo-sensitizer, Perovskite 

Solar Cell, Efficiency.   

  Figure.HR-TEM image of PEG assisted 

synthesis of CsPbI3 perovskite 
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Abstract 

Silver (Ag) based nanomaterials are one type of highly effective antimicrobial materials 

and it is widely used in medical devices, consumer products, and wound dressings. We have 

demonstrated a facile approach for the preparation of Ag@SiO2 nanoparticles by stober process. 

The surface morphologies of the prepared core-shell materials were confirmed by SEM and TEM 

analysis. Our results showed that the Ag@SiO2 nanoparticles exhibit well-defined antibacterial 

inhibition against E. coli bacteria. In addition, the materials have excellent cytotoxicity towards 

fibroblast cell line.   

Introduction 

Core-shell nanostructure materials have recently been subject to extensive research for 

their unique functionalities from cores and shells and great application potentials in various fields. 

Among various metals, silver (Ag) NPs have attracted significant interest owing to their 

remarkable optical properties related with the localized surface plasmon resonance. Silica has 

long been used as a stable coating for metal nanoparticles, allowing the formation of stable 

nanostructures. For the fabrication of core-shell Ag@SiO2 nanoparticles are prepared through a 

facile surfactant free strategy. 

Experimental details 

 

Figure 1. Schematic representation for the preparation of core-shell 

Ag@SiO2nanoparticles 

Results and discussion 

The UV-Vis spectrum indicates that the SPR band is located at 431 nm. The SEM 

observation confirms that core-shell Ag@SiO2 nanoparticles. The transmission electron 

microscopy images further confirmed the spherical shape and uniform particle size. The 

SiO2coated Ag nanoparticles surface was analysed by using XRD and EDS techniques. The 
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antibacterial test of Ag@SiO2against E.coli was performed by agar diffusion method. Moreover, 

the excellent biocompatibility was demonstrated by low cytotoxicity against fibroblast cell line 

even at higher concentration of 200 µg/ml. 

Conclusions 

According to the above results, we propose a possible mechanism for the formation of the 

core-shell Ag@SiO2 nanoparticles through the simple approach. The UV-Vis spectroscopy proves 

to be a convenient and fast way to optically detectSiO2 shell on the surface of colloids. The 

convenient synthesis, uniform core-shell structure, and excellent antibacterial and cytotoxicity 

performance make our material highly promising for biomedical studies. 
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Abstract: 

Copper is a metal widely used in various industries for different applications. Copper is 

subjected to corrosion, particularly to environmental assisted cracking [1, 2]. Selected coatings 

were investigated in this work to see their influence on suppression of corrosion by creating a 

protective layer on the surface.In this work, PANI-based materials were synthesized and coated 

on copper foils. The raw copper foils were purchased as it is from MTI Corporation and etched in 

low concentrated nitric acid. The obtained coated foils were characterized using various 

techniques such as Scanning electron microscopy (SEM), optical microscopy and FESEM. The 

elemental analysis on the coated and uncoated foils was performed using Energy-dispersive X-

rayspectroscopy (EDX) analysis. The surface species were investigated using X-rayphotoelectron 

spectroscopy (XPS). The corrosion behaviour of the coated and uncoated foils was investigated 

and compared using electrochemical characterization in saline solution. More details regarding 
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the synthesis parameters, coating procedure and the influence on corrosion suppression will be 

described in the poster. 
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Abstract 

Density functional theory was used to calculate the oxidation potentials and the reduction 

potentials of some ionic liquids by the backbone of highest occupied molecularorbital (HOMO) 

and lowest unoccupied molecular orbital (LUMO) energy values. For that purpose, the linear 

relationships between the HOMO energies and the oxidation potentials, and the linear 

relationships betweenthe LUMO energies and the reduction potentials wereobtained. The 

chemical and radiation stability were well-arranged and ordered for ananions and cations of the 

ionic liquids by calculated oxidation potentials and reduction potentials. Also, we have calculated 

the variouselectronic properties such as Total energy, HOMO-LUMO Energy Gap, Ionization 

potential, Electron affinities, Chemical Hardness and Electronegativity. The anion stability is 

related to electronegativity and ion size, whereasthe cation stability is related to the branching and 

length of alkyl chain. Stability has been induced by the branching of alkyl group in Imidazolinium 

and pyridinium derivatives as shown in Table 1. Results expressed that the stability increased by 

the substitution (alkyl) in both derivatives.Form the results obtained, Imidazolinium derivatives 

have a more stability compare to pyridinium derivatives. 

Table 1: Conformation Energies and Reduction potential 

S. 
No 

Cation Name E(+) E(Lumo) 
Reduction 
Potential 

1 1,3 BMP -445.357841 -0.2382743 -1.29981 

2 1,4 BMP -445.356639 -0.2332659 -1.35944 

3 1-ethyl 2,3 DMI -384.109728 -0.0077733 -4.04589 
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4 1-ethyl 2 MP -366.707274 -0.2399261 -1.28015 

5 1-ethyl 3 MI -344.636276 -0.1899806 -1.87512 

6 1-ethyl 3 MP -366.707738 -0.2420686 -1.25466 

7 1-methyl 3 PI -381.439593 -0.0742808 -3.25355 

8 1-butyl P -366.699943 -0.2469263 -1.19675 

Keywords: Ionic Liquid,DFT, ElectronicProperties, Chemical and Radiation Stability 
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Abstract 

Among the various organic synthesis, 

Multicomponent reactions is the most significant route 

in organic industry for the application in the 

microbiology and pharmaceutical industry. Two 

component reactions are basically different from 

multicomponent reaction in the various aspects. In this 

work, Biginelli condensation treated as a one-pot 

multicomponent acid-catalyzed reaction. The synthesized Dihydropyrimidine (DHPMs) 

derivatives from using easily-accessible starting materials, aldehyde, ethyl acetoacetate, 

(thio)urea, ethanol, HCl. DHPMs have stimulated resurgence of interest in the past two years due 

to the wide ranging pharmacological activities, the compounds with a broad variety of biological 

activities and inhibitors of calcium channel, anti-inflammatory, antimicrobial activity.  A 

convenient and efficient protocol for the one-pot synthesis of 3,4-dihydropyrimidin-2-(1H)-

one/thione derivatives of aldehydes and ethyl acetoacetate compounds with HCl as the catalyst 

was described. We had the advantages of good performance, simplicity, and short time reaction. 

Identification of products using UV-Vis, FT-IR, 1H NMR, 13C NMR and Mass spectral data. 

Figure 1: UV-Vis spectra of different Dihydropyrimidine (DHPMs) derivatives 

Keywords: Biginelli reaction, Multicomponent synthesis, Dihydropyrimidine(DHPMs), 

Microbiological study and 3,4-dihydropyrimidin-2-(1H)-one/thione 
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Lithium-ion batteries are most promising power sources for portable electronic devices 

due to their high energy density. To exploit lithium-ion batteries to their maximum applications, 

innovative electrode materials should be developed and existing materials should be improved. In 

a lithium-ion battery, negative electrode materials are required in excess amount (with respect to 

the specific capacity) in comparison with the positive electrode materials. Hence, it is important to 

reduce the amount of negative electrode so as to reduce the cell size and further the production 

cost[1]. At present, the widely used negative electrode material is graphite. Graphite has a limited 

specific capacity of 372 mAh g-1. Moreover, it suffers from safety issues. Due to the lower 

working voltage of graphite, the lithium plating can occur on the electrode surface which could 

lead to a thermal runaway. Hence, intense research on alternative negative electrode materials are 

going on worldwide to hunt for alternate materials with higher specific capacity as well as better 

safety characteristics. 

Conversion reaction-based transition metal oxides are promising candidates as anodes 

for lithium-ion batteries because of their high theoretical capacities. Among those, the Fe- 

containing oxide materials are particularly attractive due to their low cost and high abundance. In 

this work, Fe-containing oxide materials were synthesized or bought as it is from manufacturer. 

The phase purity, particle size as well as elemental analysis were conducted using X-

ray diffraction, Scanning electron microscopy as well as Energy- dispersive X-ray spectroscopy 

(EDX) analysis, respectively. The electrochemical characterization was performed using cyclic 

voltammetry and galvanostatic cycling techniques and will be discussed in the poster. 
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Abstract: 

Copper based metal-organic framework (Cu-MOF) was prepared by Solvothermal 

method. The morphology and structure of Cu-MOF were characterized via SEM, UV-DRS, FT-

IR and XRD. The Cu-MOF was applied in the modification of a carbon paste to obtain a 

biomimetic sensor for the electrochemical determination of phenol. Electrochemical studies show 

that Cu-MOF/CPE is better electro catalytic activity for phenol oxidation as compared to bare 

CPE. Differential pulse voltammetric studies showed the phenol oxidation displayed high 

performance, offering a low detection limit range from 3 µM to 60 µM and a detection limit of 6 

µM. It is due to easy fabrication, adequate robustness, renewability, good reproducibility and high 

stability. 

Keywords: Metal-organic framework, Carbon paste electrode, Differential pulse voltammetry, 

Phenol 

Introduction 

Large amounts of industrial wastewater containing toxic and non-degradable organic 

compounds have recently been discharged into the aquatic environment. The electrochemical 

oxidation process is considered the most promising treatment method because of their high 

efficiency, wide applicability and environmental compatibility. In an electrochemical oxidation 

process various factors are available, the anode material is very important so the first time we 

have used metal-organic frameworks (MOFs). MOFs are a new class of hybrid inorganic-organic 

porous crystalline materials assembled using metal ions or clusters and organic linkers via 

coordination bonds, often resulting in fascinating structural topologies and offering unique 

chemical properties. 

Experimental Details 

Cu-MOF was synthesized by Solvothermal method from the precursors of copper nitrate 

benzene tricarboxylic acid (BTC). Biomimetic sensors were constructed by a composition of 

5:75:20wt% Cu-MOF: graphite powder: mineral oil in a mortar for 20 minutes to get a carbon 
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paste. The resulting modified carbon paste was placed in a plastic tube (1.0 mm internal diameter) 

and a copper wire was inserted to obtain the external electric contact. 

Results and Discussion 

Morphological studies clearly show the synthesized Cu-MOF is highly porous in nature. 

The crystals of Cu-MOF are octahedral-shaped with smooth surfaces. The UV DRS technique 

was used to analyze solid samples of Cu-MOF. Metal organic framework of Cu-MOF exhibits 

two absorption bands around 303 nm and 700 nm. The first one is addressed in the aromatic 

ligand and the latter one broad peak is due to the d-d transition of Cu2+. The infrared spectra also 

presented the expected bands for the complex, with the O-H stretching (from the water) at 3000-

3500 cm-1, C-H stretching (from the rings) at around 1500 cm-1 and C-H out-of-plane bending at 

675 cm-1. The carboxylate bands were also visible at 1650 cm-1, with a wavenumber consistent 

with the formation of a complex. 

To investigate the electro catalytic activity of phenol oxidation on Cu- MOF/CPE. The 

cyclic voltammetric behavior of phenol was carried out in a solution 100µM phenol in pH 6.0 0.1 

M phosphate buffer, saturated with N2. In these conditions, the Cu-MOF/CPE observed phenol 

undergoes oxidation a two pack at Ep1a = +0.854 V, Ep2a= +0.386 and one reduction peak at 

Ep3c= +0.59 V, which is formed dihydric phenol from quinine. Cu-MOF/CPE shows the phenol 

oxidation peak was increasing its compared to bare CPE, indicating that this reaction is 

thermodynamically favored, which can be attributed to the catalytic ability of Cu-MOF. 
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Conclusion 

A novel Cu-MOF material was synthesized and used to fabricate a sensitive and selective 

electrochemical biomimetic glucose sensor. The structural features of Cu- MOF were 

characterized by XRD, FT-IR, and SEM. In this study, a Cu-based MOF was successfully 

employed in the modification of a carbon paste to obtain a biomimetic sensor for the 

determination of phenol by DPV. The Cu-MOF sensor exhibited high selectivity, acceptable 

sensitivity, good repeatability, and adequate stability and lifetime. 
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Abstract 

This work describes the development of a new of ionic liquid crystal based on 

imidazolium salt with biphenyl core. Here in, we present the preparation of the compound, its 

chemical characterization and our preliminary results on mesophase behavior. New calamitic 

(rod-like) ionic liquid crystal was synthesized and chemically characterized using infrared and 

nuclear magnetic resonance spectroscopy. Mesomorphic behaviour was studied by employing 

polarizing optical microscope and differential scanning calorimetry. The synthesized ILC 

compound shows a highly ordered smectic A (SmA) phase. 
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Keywords: Ionic liquic crystal, biphenyl core, imidazolium cation, anisotropic fluid , organized 

structure, SmA phase. 

Introduction 

Ionic liquid crystals (ILC) are a fascinating class of materials, both from fundamental and 

from application points of view. Up to date, several ILCs exhibiting interesting properties with a 

potential for wide applications have been reported [1]. For example, ILCs displaying a columnar 

hexagonal mesophase showing a very high ionic conductivity have been described [2] Further, 

ILC exhibiting a cubic phase, which behaves as nano ion channel networks is reported [3]. ILCs 

include unique properties of ionic liquids such as ionic conductivity, high polarizability, low 

vapour pressure and the interesting features of LCs namely organized structure, anisotropic 

chemical and physical properties, response to electric and magnetic field etc. as promising 

materials for various applications.They find applications in areas namely energy storage devices, 

sensors, regioselective synthesis, anisotropic conductors, separation membranes, power sources, 

and so forth. 

Experimental details  

 

Scheme 1: Schematic representation of synthesis of ionic liquid crystal 3 

Results and Discussion 

Herein, we describe a simple two-step strategy for the synthesis of a new calamitic (rod-

like) ILC with biphenyl moiety bearing an imidazolium cation. The new ILC is chemically 

characterized through infrared (IR), nuclear magnetic resonance spectroscopy (NMR) techniques 

and mesophase behaviour was studied using polarizing optical micrioscopy (POM), differential 

scanning calorimetry (DSC) and X-ray diffraction studies (XRD). 
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Figure 1: FT-IR spectrum of compound 2and 3: POM image of compound 3 

Fig1a shows FT-IR spectrum of the synthesized compound 2, the sharp peak observed at 

1735 cm-1 corresponds to the C=O stretching of ester group in compound 2 and the peak at 2806 

cm-1 is due to C-H symmetric stretching and the peak at 2933 cm-1 is due to asymmetric C-H 

stretching. The broad peak at 3451 cm-1is due to O-H stretching from the moisture content. Fig 

1b) display the IR spectrum of the synthesized ILC, 3 with imidazolium moiety which shows 

sharp peak at 1736 cm−1 due to C=O stretching of the ester linkage and the peaks at 1250-1020 

cm-1corresponds to C-N stretching,  indicating the presence imidazolium ring. The textural 

observation of the mesophase exhibited by ILC compound, 3 was observed under POM. This 

compound displayed the textural features of SmA namely fan-shaped focal conic texture coupled 

with a homeotropic regions. Fig 1(2) shows a POM image of compound 3 sandwiched in a normal 

glassslide and a coverslip, obtained at 126C on cooling from isotropic phase.This image clearly 

indicated the presence of SmA phase with a lamellar ordering. 

Conclusion 

A new ILC based on imidazolium saltcontaining a biphenyl core was prepared 

successfully by a simple facile strategy.The synthesized ILC compound exhibited a highly 

ordered smectic A (SmA) phase with a lamellar ordering. Combination of theionic liquid 

properties namely ionic conductivity, low vapour pressure and interesting properties of LC 

behaviour in such ILC can be exploited for the synthesis of nanomaterials as well as organic 

synthesis as a organized reaction medium. 
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Abstract 

Objective: Screening of phytochemicals and biochemical composition of some solvent 

extracts of marine seaweed G.edulis. 

Methods: Extracts from seaweed was prepared using Soxhlet apparatus with various 

solvents such as, chloroform, methanol and distilled water. Phytochemical and biochemical 

analysis were carried out using standard methods. 

Result: The phytochemical analysis revealed the presence of Tannins, Phytosterols, 

Glycosides, Alkaloids, Flavanoids, Protein, Diterpenes, Saponin, Resins, Reducing sugar and 

Non-Reducing sugar in the G.edulis. Out of the three solvents tested, Chloroform was identified 

as the best solvent for most of the phytochemical compounds from the algae chosen for the study 

followed by methanol and distilled water. The biochemical analysis of these seaweed was carried 

out using quantitative methods and the results indicated the presence of Carbohydrate, Lipid, 

Protein, Chlorophyll, Carotenoid, Phenol, Flavanoid, Mannitol and Water retention capacity. 

Keyword: Macro algae – Red algae, Thondi Coast, Phytochemical and Biochemical 

Composition. 

Introduction 

Seaweeds are primitive non-flowering plants without true root stem and leaves. They 

include one of the commercially important marine renewable source. Seaweeds have been used as 

food stuff in the Asia diet for centuries as it contains carotenoids, dietary fibres, proteins, essential 

fatty acids, vitamins and minerals [1]. Seaweed extracts are considered to be a rich source of 

phenolic compounds. The large majority of these are terpenes, but fatty acids are also common 

with nitrogenous compounds [2]. Now a days, there is an increasing demand for biodiversity in 

screening programmes for selecting therapeutic drugs from natural products, the marine 

organisms; especially seaweeds are of immense interest since they have a broad range of 

biological activities such as antibacterial, antifungal, antiviral, antitumour, anti-inflammatory and 

antioxidants. Seaweeds have been recognized as potential sources of antibiotic substances. The 

production of antimicrobial activities was considered to be an indicator of the bioactive secondary 

metabolites [3, 4, 5] . Marine Seaweeds draws an extraordinary wealth of mineral elements from 

the sea that can account for up to 36% of its dry mass. The main elements being iodine and 

mailto:rammarine@yagoo.com


Frontier Areas in Chemical Technologies 169   

 

calcium. The mineral macronutrients include sodium, calcium, magnesium, potassium, chlorine, 

sulfur and phosphorus and the micronutrients include iodine, iron, zinc, copper, selenium, 

molybdenum, fluoride, manganese, boron, nickel and cobalt. The chemical composition of 

seaweeds varies with seaweeds species,  season, location and analytical methods [6]. 

Methodology 

Collection samples: 

The seaweed Gracillaria edulis has collected from Thondi coast of  Tamil Nadu, India. 

The sample was placed inside sterile polythene bags underwater and transferred to the lab 

aseptically in ice boxes. The seaweed sample was washed with tap water several times and shade 

dried, powdered with a blender and stored in an air tight container and kept in a room temperature 

for further study.  

Extract preparation 

The shade dried seaweed sample was ground to a coarse powder. Twenty grams of the 

powder were extracted with 200ml of different solvents such as, chloroform, methanol and water 

by soxhlation for 12 to 24hours.Seaweed extracts were subjected to various qualitative and 

quantity chemical tests to screen the phytochemical and biochemical consitituents. 

Phytochemical screening 

The phytochemicals of seaweeds, such as, Tannins (Gelatin test (Shaik, 2011) ), 

Phytosterols (Salkowski  test (Srivastava et al., 2010) ), Glycosides (Legal‟s test (Shaik, 2011) 

and Kellar Killani test (Srivastava et al., 2010) ),  Alkaloids (Wagner‟s test (Shaik, 2011) ), 

Carbohydrates (Test for reducing sugars ( Fehling‟s test (Sofowora, 1993)   and Benedict‟s  test 

(Srivastava et al., 2010) ) (Test for non reducing sugars ( Molisch‟s  test (Srivastava et al., 2010)),  

Flavanoids  (Alkaline reagent  test (Shaik, 2011) ), Diterpenes (Copper acetate test ( Shaik, 2011) 

), Protein (Xanthoproteic  test (Shaik, 2011) )and (Biuret  test ( Shaik, 2011) ),  Resins (Acetone 

water test  (Shaik, 2011) ) and Saponins ( Foam test ( Srivastava et al., 2010) ) and (Froth test 

(Shaik, 2011) ) have been analysed. 

Biochemical analysis 

The biochemical constituents of seaweed, such as, Lipid (Bligh and Dyer, 1959), 

Carbohydrate (Hedge and Hofreiter, 1962), Protein (Lowry et al., 1951), Phenol (Vijayabasker 

and Shiyamala, 2011), Flavanoids (Meenakshi et al., 2009), Chlorophyll and caroteinoid (Kirk 

and Allen), Mannitol (Black et al., 1951) and water retention capacity (Ruperez and Calixto, 

2001) have been analysed. 

Results: 

The phytochemical screening of the edible Rhodophycean seaweed Gracillaria edulis 

gave positive result for secondary metabolites namely Tannins, Phytosterols, Glycosides, 
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Alkaloids, Reducing and Non-reducing sugars, Flavanoids, Protein, Diterpenes, Saponins and 

Resins. The biochemical analysis of the Red Seaweed Gracillaria edulis have showed the 

presence of carbohydrate (84 ± 0.072 mg/g), the lipid (1.08 ± 0.04 mg/g), chlorophyll 'a' pigment 

(0.5589±0.062 mg/g), Chlorophyll 'b‟ pigment (0.6852±0.017 mg/g). Besides, Gracillaria edulis 

showed the presence of protein content (15.46 ± 0.05 mg/g) , total phenolic content (33.66±1.10 

mg/g), total flavonoids (23.33±0.58 mg/g), carotenoid (0.1606±0.052 mg/g), mannitol (6.8 ± 0.49 

mg/g)  and  water retention capacity (6.2 ± 0.3 mg/g). The quantitative result showed the (Figure 

– 1). 

Table-1:Biochemical analysis of Gracillaria edulis 

 

Discussions 

The results of the Qualitative Phytochemical screening carried out on various extracts of  

chloroform, methanol and distilled water. The edible rhodophycean member Gracillaria edulis 

have positive result chloroform extract namely Phytosterols, Glycosides, Alkaloids and Non-

reducing sugars, Flavanoids, Protein and Diterpenes. The methanol extract of seaweed contain 

Reducing sugar, Diterpenes, Protein and Saponins and the water extract of seaweeds contain the 

Tannins, Reducing sugar, Flavanoids,Protein, Resins and Saponins. Therefore, Chloroform 

extract was identified as the best solvent than other two extracts. Such preliminary phytochemical 

screening is helpful in prediction of the nature of drugs and also useful for detection of different 

constituents in different polarity solvent. The results were coincided with the reports of 

biochemical analysis of Gracillaria edulis showed highest quantity of carbohydrate and protein 

than the lipid and Gracillaria edulis also contain rich amount of chlorophyll a and b. 

Conclusion 

Results revealed that, the marine sea weeds have several chemical constituents of high 

therapeutic efficacy. Further studies are required to investigate the extracts of for potential 

pharmacological properties. The present study suggests that, the seaweed extracts possessed 

phytochemical activity thus supporting their folkloric usage, promising a future scope for the use 

of these marine seaweeds against microbial populations. 
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Abstract 

In this current work, we present the facile and rapid synthesis of reduced graphene oxide 

with the help of microwave irradiation. Graphene oxide (GO) solution was prepared in bulk using 

Hummer‟s method, followed by microwave – ionic liquid crystal assisted in-situ reduction of GO 

in a short span of five minutes. The prepared GO and reduced GO (rGO) have been characterized 

using Fourier Transformer Infra Red Spectrocoppy (FTIR), X-Ray Diffraction (XRD), Scanning 

ElectronMicroscopy (SEM) and Raman Spectroscopy.  

Keywords: Ionic liquid crystal, organized structure, microwave heating, low vapour pressure, 

graphene oxide, high polarizability. 

Introduction 

Graphene based materials are quite popular due to the interesting properties such as 

excellent optical transparency, flexibility and electrical conductivity and find interesting 
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applications namely energy storage, fuel cells, sensing materials etc [1]. Ionic liquid crystal (ILC) 

is a fascinating class of material which combine the intriguing properties of ionic liquids such as 

ionic conductivity, high polarizability, low vapour pressure and the interesting features of liquid 

crystals namely organized structure and anisotropic chemical and physical properties[2]. 

Microwave irradiation over conventional heating has obvious advantages such as uniform and 

volumetric heating, being quick, as the reaction time decreases many fold and  high reaction 

temperature can be avoided [3]. By combining the advantages of both ILC and microwave 

heating, herein, we describe a facile and scalable route towards the production of reduced 

graphene oxide within 2 mins duration at 420 W power, without any additional solvent. 

Experimental Details 

Graphene oxide (GO) was prepared in bulk using Hummer‟s method.A suitable amount 

of ILC was added to the grapheme oxide (GO) powder (1:1 wt%), mixed gently in a mortar –

pestle and the mixture was treated in a microwave oven at 420 W for 2 mins period. 

 

Figure 1: Shematic representation of microwave reduction of graphene oxide 

Results and Discussion 

Upon microwave irradiation of an equal wt% of GO powder and ILC, the pale brown 

colour of GO/ILC (1/1,w/w) changed to black indicating the rapid reduction of GO to reduced 

GO(Fig. 1b). The total reaction time was set to be less than 5 minutes, which was sufficient forthe 

reduction of GO. ILCs are efficient microwave absorbers and also offer an ordered reaction 

medium for the reduction. The microwave reduction of GO was completed within 2 minutes in 

the presence of the ILC, which is clearly visible as the colour change form yellow (GO solution) 

to completely black (rGO). The structure and morphologyof both GO and rGO were analyzed 

using XRD, SEM, FTIR and Raman spectroscopy. A photograph of graphene oxide dispersed in 

ethanol  (Fig1b-a) and the microwave-reduced GO dispersed in ethanol (Fig1b-b) are provided in 

Fig.1b. Herein, we provided the characterization details obtained for the graphene oxide. Fig.2a 

and b display an IR spectrum and a Raman spectrum obtained for GO. 



Frontier Areas in Chemical Technologies 173   

 

 

Figure 2: a) FT-IR spectrum of synthesized GO b) Raman spectrum of GO 

IR spectrum shows that, synthesized GO has a peak at 1081 cm-1which is attributed to the 

C-O stretching vibration, confirming the presence of an oxidefunctional groups resulting from the 

oxidation process (Hummer‟s method). The peaks at 1630 cm-1 to 1650 cm-1 show the presence of 

C=C bond which remained after the oxidation process. The absorbed water in GO is shown bya 

broad peak extending from 2885 cm-1 to 3715 cm-1, which is due to the O-H stretching of H2O 

molecules. This supports the fact that GO is a highly absorptivematerial, as verified by its ability 

to become a gel-like solution. Fig.2b shows the Raman spectrum of GO, where the in-phase 

vibration (G band) of GO is at 1567.04 nm and the disorder band (D band) of GOis at 1338.22 

nm. 

Conclusion 

In summary, we have described a simple and effective approach for the reduction of 

graphene oxide in an ILC mdium, using microwave irradiation for 2 mins at 420 W. The efficient 

and uniform microwave dielectric heatingafforded by the ILC led to the rapid reduction of 

graphene oxide producing reduced graphene oxide embedded within the ILC template. We trust 

that such a facile andscalable process for the reduction of graphene oxide canoffer great promise 

in energy storage device applications. 
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Abstract 

Synthesis of copper nanoparticles in a lyotropic liquid crystalline template formed by a 

mixture of non-ionic surfactant triton-X 100 and water in the ratio 42:58 wt% is described. Triton 

X-100 and water at this composition exhibits a hexagonal liquid crystal phase at room 

temperature. Copper nanoparticles were prepared in this medium by reducing cupric chloride 

using hydrazine hydrate as a reducing agent. For comparison, synthesis of copper nanoparticles 

was carried out in an aqueous template containing a cationic surfactant, cetyl trimethylammonium 

bromide (CTAB) using the same reducing agent under similar conditions. Synthesized particles 

were characterized using UV-Vis spectroscopy. Between two methods reported here, LC template 

was found to produce stable copper nanoparticles whereas copper nanoparticles synthesized in 

CTAB template aggregated upon formation. 

Keywords: Lyotropic liquid crystal, template, hexagonal phase, surfactant, nanoparticles, UV-Vis 

Introduction 

Lyotropic liquid crystals exhibit different phases like lamellar, cubic and hexagonal. 

These phases are thermodynamically stable, easily reproducible and offer an organized reaction 

media for the nanoparticles synthesis. Lyotropic liquid crystals (LLC) have been exploited for the 

synthesis of various metal and semiconducting materials[1]. Braun and co- workers had 

demonstrated that CdSe and CdS super lattices can be synthesized in a LLC phase formed by a 

nonionic organic amphiphile, water and semiconductor precursor[2]. Very recently, we reported 

the synthesis of silver nanoparticles in a hexagonal LLC phase [3]. Fascinating silver 

microparticles with anisotropic morphology were obtained by a simple method of reducing an 

appropriate amount of silver nitrate using a mild reducing agent ascorbic acid in LLC phase 

formed by water/triton X-100 mixture (58:42 wt%). Extending our work, herein we report the 

synthesis of copper nanoparticles in hexagonal LLC medium of water/triton X-100 mixture by 

reducing copper chloride using hydrazine hydrate at room temperature.  

Experimental Details 

Synthesis of copper nanoparticles was carried out in a lyotropic liquid crystalline template 

formed by a mixture of non-ionic surfactant triton-X 100 and water in the ratio 42: 58 wt%. Triton 

X-100 and water at this composition exhibits a hexagonal liquid crystal phase at room 

mailto:meyyathal.riem@gmail.com
mailto:umadevilc@gmail.com


Frontier Areas in Chemical Technologies 175   

 

temperature. Copper nanoparticles were prepared in this medium at room temperature by reducing 

cupric chloride (CuCl2) using hydrazine hydrate (N2H4) as a reducing agent in the basic medium. 

For comparison, synthesis of copper nanoparticles was carried out in an aqueous template 

containing a cationic surfactant, cetyl trimethylammonium bromide (CTAB) using the same 

reducing agent under similar conditions.  

Results and Discussion 

A simple approach for synthesis of copper nanoparticles by employing two different 

templates has been described. Experimental conditions were maintained the same for both 

method. In the first method, Cu NPs were synthesized in presence of CTAB template by treating 

CuCl2 with N2H4, whereas in the second method, Cu NPs were synthesized in presence of a LLC 

template by treating CuCl2 with N2H4. The reduction reaction could be expressed as, 

2Cu(NH3)2
2 + N2H4+4OH-             2Cu+N2+4NH4OH 

The formation of Cu nanoparticles was completed after about 2h, which was indicated by 

the formation of a deep wine red colour. Synthesized particleswere characterized using UV-Vis 

spectroscopy. Between two methods reported here, LC template was found to produce stable 

copper nanoparticles whereas copper nanoparticles synthesized in CTAB template aggregated 

soon upon formation. 

  
   

 

Conclusion 

Copper nanoparticles were synthesized using CuCl2 and a reducing agent hydrazine 

hydrate in two different methods by employing a cationic surfactant CTAB (micellar) and a non-

ionic surfactant triton X-100 in a LLC template at room temperature. UV-Vis spectroscopic 

studies of copper nanoparticles synthesized in LLC template showed absorption at around 648nm 

where as the copper nanoparticles dispersion in micellar (CTAB) solution showed absorption at 

around 584nm. The copper nanoparticles formed in LC template were stable for several months 

whereas the particles formed in CTAB medium aggregated within a week of formation. 

Figure1.  UV- Vis absorption spectra of Cu 

nanoparticles in triton X-100 template. A. 

Absorption due to triton X-100 and 

nanoparticles. B. Expanded version showing 

only the absorption due to copper 

nanoparticles. 

Figure 2. UV- Vis absorption spectra of Cu 

nanoparticles in micellar template. A. 

Absorption due to CTAB and nanoparticles. 

B. Expanded version showing only the 

absorption due to copper nanoparticles. 
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Abstract 

High energy-density lithium ion batteries are in demand for portable electronic devices 

and electrical vehicles.  Since the energy density of the batteries relies heavily on the cathode 

material used, major research efforts have been made to develop alternative cathode materials 

with a higher degree of lithium utilization and specific energy density. In particular, layered 

lithium transition metal oxides can deliver high capacity at lower cost that the conventional 

(LiCoO2). In this work, the preparation condition of layered LiNi0.3Mn0.3Co0.3O2 - LiNi0.5Mn1.5O4 

composite cathodematerials by solid state method. These materials showed excellent capacity 

retention76.1%, 81.4% and 82.6 %.( 80:20, 70:30 and 60:40) between 2.8-4.8V at 15 cycles. It 

was found that the composite cathode materials exhibited better reversibility and higher discharge 

capacities than that of the bare LiNi0.5Mn1.5O4 cathode materials. 

Keywords: layered cathode materials, lithium ion batteries, capacity retention, charge discharge 

capacities. 

Introduction 

In general, the commercial lithium-ion batteries use graphite-lithium composite(LixC6) as 

anode, lithium cobalt oxide (LiCoO2) as cathode and a lithium-ion conducting electrolyte.  When 

the cell is charged, lithium is extracted from the cathode and inserted at the anode.  On discharge, 

the lithium ions are released by the anode and taken up again by the cathode.Numerous materials 

have been studied as cathodes in lithium ion battery including metal oxides, metal sulfides, 

conducting polymers and poly (sulfides).  Among them, transition metal oxides are the most 

successful materials because of their chemical and structural stability, high lithium ion capacity 

and favorable electrical properties such as high conductivity of lithium ions and electrons. In 

addition, recently the use of layered LiCoO2 as an intercalation cathode[1], the use of layered 

transition metal oxides including two dimensional layered oxides LiCoO2, LiNiO2, LiMnO2 and 

LiV2O5 and the three dimensional spinel LiMn2O4 has well established and several groups have 
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focused their research on the maximization of electro-chemical properties of these existing 

materials [2-4]. 

Experimental details 

The first stage of this work included synthesisof composite cathode materials of 

LiNi0.3Mn0.3Co0.3O4 (LNMC) and LiNi0.5Mn1.5O4 (LNM) by different ratio. It has been 

synthesized through a solid state method at 10000 C under air atmosphere. The second part of this 

work involved investigations of the electrochemical properties of the as-synthesized cathode 

materials for lithium ion batteries using cyclic voltametry and electrochemical impedance 

spectroscopy techniques. 

Result and discussion: 

The synthesized materials were characterized by a combination of scanning electron 

microscopy (SEM), transmission electron microscopy (TEM) and X-ray diffraction (XRD). The 

efficiency of the prepared material,charge-discharge (CD) characteristics were carried out.  The 

cells were charged &discharged at 0.051 mA in the voltage range between 2.8 and 4.8V. The 

discharge profile of bare LiNi0.5Mn1.5O4 cathode is 108 mAh.g-1 after 15 cycles and its related 

capacity retention 56%. The LNMC-LNM (wt. % 80:20, 70:20 & 60:40) composite cathode 

materials with capacity retention of 76.1%, 81.4% and 82.6%.  It was found that the composite 

cathode materials exhibited better reversibility and higher discharge capacities than that of the 

bare LiNi0.5Mn1.5O4 cathode materials. 

 

 
FIG 1 a. SEM and EDAX Image of LNMC                FIG 2 a. CD in LNMC: LNM (60:40) and (80:20) 

 
1 b. SEM and EDAX image of LNM                               2 b. CD in LNMC: LNM (70:30) and bare LNM 

 

Conclusion  

Considering the important safety aspect of the lithium ion batteries for application, spinal 

layered cathode materials have been obtained through mixing of well characterized LNMC and 

LNM,  synthesized using solid state method.The cyclic voltammetric results indicated that Ni and 

Mn were present as Ni2+ and Mn4+ respectively. The electrochemical performance indicated that 
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these compound have a high capacity and cycliability. These compounds can be used as cathode 

materials for future lithium-ion battery application. 
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Abstract 

In this present work, we describe the synthesis of a photo-switchable azosilane compound 

and a simple methodology to covalently anchor this compound over an indium tin oxide (ITO) 

substrate. The synthesized compound was characterized by infrared spectroscopy (IR), nuclear 

magnetic resonance spectroscopy (NMR) and UV-Visible spectroscopy. Azosilane monolayer on 

ITO substrate was characterized by atomic force microscopy (AFM), contact angle (CA) and IR 

techniques. In the visible light, azosilane monolayers on ITO induced a vertical alignment of bulk 

liquid crystal (LC) sample whereas upon irradiation with a UV light, a planar orientation of the 

LC sample was obtained. 

Keywords: self-assemble monolayer, azo compound, ITO substrate, liquid crystals, photo-

switchable, alignment 

Introduction 

Liquid Crystals (LCs) are self-assembled soft material with a huge potential for 

application in a wide variety of fields such as sensing, biomedical, photonics, optoelectronics, 

electronic conductors, photovoltaics etc. apart from their significant use in display technology. 

For majority of these LC applications, a pre-oriented well aligned sample of LC on a suitable 

substrate is highly crucial. In this regard, we perform self-assembled monolayers (SAMs) of 

tailor-made LC molecules on various substrates and investigate the alignment abilities of these 

films to orient the bulk LC sample [3,4].Herein, we describe a SAM of azo-compound on the ITO 

substrate as an efficient alignment layers for the effective orientation of bulk LC sample. The 

orientation of the LCs can be easily altered between homeotropic and planar simply by irradiating 

the sample with visible or UV light respectively. The synthesis of the azo compound, surface 

modification of the ITO substrate with this compound and the characterization are described.  
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Experimental details 

An azosilane monomer used to form photo-switchable SAMs on ITO substrate was 

synthesized following a scheme shown in Figure 1a. 

 
 

Figure 1: (a)Synthetic scheme followed to obtain the chlorosilane terminated compound B and (b) 

Graphical representation of photo-switchable SAM on chemically etched ITO. 

The synthesis involved the  O-aklylation reaction of 4-phenyl azophenol with 11- bromo 

undecene to obtain compound A. The vinyl moiety in compound A was converted to a 

dimethylchlorosilane via hydrosilylation reaction.A schemeatic rerpresentation dipicting the 

formation of SAM of compound B over ITO substrate is shown in Figure 1b. 

Results and discussion 

The present work describes the synthetic route to obtain an azo-based compound 

containing a terminal silane group and a facile strategy for anchoring this molecule on ITO. All 

the synthesized compounds were characterized byusing UV, IR and NMR spectroscopy. UV-Vis 

spectra and IR spectra obtained for compounds A and B are provided in Figure 2 (a) and (b) 

respectively.  UV spectrum of compound B showed a characteristic abosrption at 346nm due to 

the presence of azo moiety. The FT-IR spectrum of synthesized compounds A and B displayed 

peaks at 2919 cm-1 and 2850 cm-1which correspond to the asymetric and symmetric stretching 

frequencies of the C-H functional group.The peak at 1253 cm-1   in compound B is due to the 

stretching vibration of Si-C functional group which confirm the incorporation of silane into 

azoalkene. The SAM formation was confirmed through CA, AFM and IR studies. The LC 

alignment studies were carried using 4-pentlybiphenyl-4-carbonitrile, commonly known as 5 CB, 

which exhibits a room temperature nematic (5CB; Cr 24 N 35.5 I) phase. 

Conclusion 

In the present work, we described the synthesis and characterization of an azocompound 

containing a terminal chlorosilane moiety. This compound was successfully anchored onto a pre-

treated ITO substrate, the modifed ITO substrates were characterized using UV-Vis, IR, AFM and 

CA studies. The azo-modified ITO substrate induced a vertical alignment of the bulk LC sample 

under visible light, which changed to a planar alignment upon irradiating the UV light. 
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Abstract: 

Carbon dioxide (CO2) is chemically stable and also acts as a greenhousegas leads to 

global warming. Minimizing of atmospheric CO2levelby capture, storage and converting CO2 to 

usable materials. Capture by functionalized porous materials having basic sites are the promising 

method for the acidic CO2 molecules. Here we report synthesis of a new imine functionalized 

covalent organic polymers (COPs) by Schiff base condensation method. By treating 4,4‟-

diaminodiphenylamine with 2,4,6-Tris(p-formylphenoxy)-1,3,5-triazine (TRIPOD) and 

terephthalaldehyde (TPT) to get an imine polymer. The synthesized polymer was characterized 

using FT-IR, 13C NMR, XRD, TGA, FT-RAMAN, SEM and BET analyses. The CO2 capture 

experiment will be carry out using these synthesized polymeric networks. 

Keywords: schiff base chemistry, covalent organic polymer, high surface area, large pore volume, 

CO2 adsorption. 

Introductıon 

Carbon dioxide (CO2) is the major anthropogenic greenhouse gas mainly evolved from 

combustion of fossil fuels. The atmospheric CO2 level is rising enormously due to the fast 

industrialization, lead to the drastic impact on climate change, such as rising of sea levels, 

alteration in ecosystems, loss of biodiversity and diminution in crop yields by global warming. 

The global temperature can be reduced by minimizing of CO2 concentration through capture, 

storage and subsequent utilization of CO2 to fuels, chemicals, and materials.1 Capture of CO2 

molecules by porous solid sorbents is recognized as one of the promising and sustainable 

technologies. Various porous materials such as porous carbons, porous silica, porous CaO, 

metal−organic frameworks (MOFs), porous organic polymers, Covalent Organic Frameworks 

(COFs), Porous Aromatic Frameworks (PAFs)Covalent Organic Polymers (COPs), Zeolitic 

Imidazolate Frameworks (ZIFs) and nitrogen doped carboneous sorbents offer a much better 

balance between permeability and selectivity due to their well-defined porosities, high specific 

surface areas and rigid framework structures. Functionalized porous materials have attracted 

much attention because they have many desirable advantages of variable morphologies, low cost, 
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adjustable porosity, lightweight, easy processability, fast adsorption kinetics, high chemical and 

thermal stability, and controllable heteroatom doping exhibits better CO2 selectivity towards N2 

and methane. To enhance sorbent-CO2 interactions or selectivity by incorporating CO2-philic 

moieties or pore functionalization using polar groups such as hydroxy, nitro, amine, sulfonate, 

azo, imidazole, triazine, imine, etc.2 

Experımental Detaıls 

The imine-linked polymer wassynthesized by the Schiff base condensations in DMSO 

under inert atmosphere, catalyst-free conditions with only water as a side product. The 

polymerization pathway is shown in scheme 1. 

 

Scheme 1: synthetic route to COPs. 

Results and Dıscussıon 

The synthesized COPs are characterized using FT-IR, 13C NMR, XRD, TGA, FT-

RAMAN, SEM and BET analyses. Here we briefly described about the FT-IR spectrum of the 

synthesized polymers given in Figure 1. 

 

Figure 1. FI-IR spectra of COPs. 

An evident imine stretch (C=N) isfound at around 1660 cm-1 (Fig. 1) in both the COPs, 

revealing the presence of theimine bands. Although bands at 1592, 1438 cm-1corresponds to 

triazine ring and 1283 cm-1 for C-O-C linkage. 
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Conclusion 

We have synthesized new imine functionalized covalent organic polymers by Schiff base 

condensation of 4,4‟-diamino diphenylamine with 2,4,6-Tris(p-formylphenoxy)-1,3,5-triazine 

(TRIPOD) and terephthalaldehyde (TPT). The synthesized polymers are characterized using FT-

IR, 13C NMR, XRD, TGA, FT-RAMAN, SEM and BET analyses. The attempt towards CO2 

capture will be made using these polymeric networks. 
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Abstract: Schiff-base network  (SBN) polymers synthesized from the polycondensation reaction 

between various type of amines and terephthalaldehyde. Synthesised polymers are confirmed by 

FT-IR and Solid-state13C MAS-NMR spectroscopy. The crystallinity nature of synthesised 

polymers are analysed using XRD. The polymers will be further analysed using SEM, TEM and 

BET analysis. 

Keywords: Schiff-base networks, Solid state13C MAS-NMR spectroscopy, Microporous structure. 

Introduction 

Porous organic materials have attracted considerable attention due to their potential 

applications in the fields of gas storage, separation, biotechnology and catalysis. Theseporous 

materials possessmany interesting propertiessuchasthehigh thermal/chemical 

stability,largeporosityandspecific surfacearea, as wellaslowmassdensities.Schiff-base network 

(SBN) polymers can be synthesized by one step chemical reaction and this polymers have several 

unique characteristics.The materials made by these polymers are promising candidates for 

potential applications in material science such as high BET surface areas and tailorable 

microporosity. These materials are cheap due to the low price starting compounds and the ease of 

synthesis, no catalyst necessity for the formation of the polymeric networks (1,2,3). Here, we 

describe in detail, the synthesis of the three type polymers and chemical conformation. 
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Experımental Detaıls 

APTES modified activated  silica is synthesised using APTES. Synthesis of all Schiff-

base network (SBN) polymers was carried out in a single condensation step betweenAPTES 

modified activated silica, amines (1,4-diaminobenzene, 1,3- diaminobenzene and 1,6-

diaminopyridine) and terephthalaldehyde. The powder product was filtered byBüchner 

funnel and washed with excess acetone, tetrahydrofurane and dichloromethane. The 

solvent was removed under vacuum at room temperature to afford the materials denoted 

as Si-T-PPD, Si-T-DAP, Si-T-DPA. 

Results and Dıscussıon 

The syntheised polymers contains imine likages are confrimed by FT-IR and Solid-

state13C MAS-NMR. From XRD (Figure. 1), Si-T-PPD polymer is crystalline nature. Another two 

polymers are amorphous nature, this is indicates the presence of random frameworks. The 

morphology of the materials will be studied SEM and TEM.The porous nature (surface area, pore 

size and pore volume) of the synthesised materials will be explored by BET analysis (Nitrogen 

sorption isotherm). 

Figure. 1 XRD patterns of Si-T-PPD, Si-T-DAP, Si-T-DPA 

Conclusıon 

Sucesfully synthesised all Schiff-base network (SBN) polymers using  single step 

condensation reaction. The imine linkage and silica functionalization is confirmed using FT IR 

spectral techniques. The functionalizations are further confirmed using Solid-state13C MAS-NMR 

spectroscopy. They have revealed the imine functionalization. The amorphous nature of the 

polymers are confirmed using XRD technique. 
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Abstract 

Transition metal complexes play an important role in nucleic acids chemistry for their 

diverse applications such as footprinting agents, sequence specific binding, structural probes, and 

therapeutic agents[1]. There is growing interest in investigating cobalt and other transition metal 

complexes for their interaction with DNA [2]. Herewe have synthesized Co2 (oxpn) (Br-sal)2 and 

Co2(oxpn)(m-sal)2 and characterized using various spectroscopic techniques. The Co2 (oxpn) (Br-

sal)2 and Co2(oxpn)(m-sal)2 complexes show intense band in the region 400 and 405 nm 

respectively which could be attributed to ligand to metal charge transfer transitions. In the visible 

region, 530 and  582 nm for the Co2(oxpn)(Br-sal)2 and absorptions near 529 and  564 nm 

Co2(oxpn)(m-sal)2respectively are assigned as 4T1g(F)→4T2g (F) and 4T1g(F) →4A2g, for d–d 

transitions, consistent with Co in an square plannar environment[3]. The FTIR spectra of 

cobalt(II) complexes Co2(oxpn)(Br-sal)2 and Co2(oxpn)(m-sal)2 show sharp bands resulting from 

the C=N stretching vibration at 1633 and 1647 cm-1 suggesting in the presence of azomethine 

functional group in complexes. The oximidato C=O stretching vibration bands were observed for 

complexes Co2(oxpn)(Br-sal)2 and Co2(oxpn)(m-sal)2  at 1515 and 1527 cm-1 respectively. The 

coordination of the nitrogen and oxygen atoms is confirmed with the presence of new bands for 

complexes Co2(oxpn)(Br-sal)2  and Co2(oxpn)(m-sal)2at 526 and 477 cm-1 and 645 and 528 cm-1 

assignable to ν(Co-N) and ν(Co-O) respectively. The cyclic voltammetric studies show first 

reduction potential at -0.76 and -0.82 V and the second reduction potential lies at -1.13 and -1.23 

V for Co2(oxpn)(Br-sal)2 and Co2(oxpn)(m-sal)2 complexes respectively. Moreover, the electron-

withdrawing bromide ion that is present at the para position to the phenolic group decreases the 

electron density at the metal centre leading to easy reduction, and shifts the reduction potential to 

less negative potential. The complex showed metal centered quasi reversible cyclic voltammetric 

response. The DNA-binding properties of these complexes were examined by absorption spectral 
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studies and the results indicate that the complexes were bound to CT-DNA via groove mode. The 

binding strength of the complexes with CT DNA calculated with UV spectroscopic titration 

experiment has shown that Co2(oxpn)(Br-sal)2 and Co2(oxpn)(m-sal)2  exhibits the highest Kb 

values. The observed Kb value of Co2(oxpn)(Br-sal)2 and Co2(oxpn)(m-sal)2  are 8.17 X 103 M-1 

and 1.35 X 104 M-1 respectively. The lower binding constants for bromo based cobalt complexes 

may be due to the less number of π-π or hydrogen bonding interactions or combination of 

functional moiety. This is expected as the incorporation of substituent groups on aromatic ligand 

would hinder the insertion of the aromatic ring in between the DNA base pairs.The results are of 

importance towards further designing and developing Co(II) based complexes and systematic 

assessment of DNA binding for their potential applications as therapeutic agents. 
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Abstract 

In this work, red luminescent carbon quantum dots (RCQDs) were synthesized from 

Diplocyclos palmatususing a facile and cost effective hydrothermal process. As synthesized 

RCQDs were 2 - 8 nm in size with spherical morphology and oxygen rich surface functionalities. 

These RCQDsapparent excellent photoluminescent (PL) properties and exhibited fluorescence 

emission in between 650 and 750 nm.The RCQDs showed defects in theirstructure and were 

highly crystalline in nature as confirmed by Raman spectroscopy and powdered X-ray diffraction 

analysis, respectively. These RCQDs showed excellent biocompatibility on Artemia salina even 

at high concentration (0.1 mg/mL) 24 h post-treatment.Furthermore, the RCQDs were 

demonstrated as fluorescent bioimagingprobes, self-localizing themselves selectively in digestive 

part of Artemia salina.  
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Introduction 

Carbon quantum dots (CQDs) are zero-dimensional carbonnanomaterials. They possess 

unique and exciting properties such asexcitation-dependent/independent fluorescence, multicolor 

emission, excellent dispersibility and solubility in aqueous and organic solvents, resistant to photo 

bleaching, competitive quantum yields and long fluorescence lifetimes.  The CQDs are eco-

friendly, relatively nontoxic, and photo stableas compared to semiconductor QDs and 

organicdyes.The CQDs fabricated fromgreen synthesis reduce use of acid/alkali treatments, high 

temperature, toxicorganic solvents, and complicated purification methods. 

Experimental Details 

Diplocyclos palmatus leaves were cut down into tiny pieces (1−2 cm) anddipped in 

absolute ethanol. The mixture was kept under constantstirring for 4 h, and the resultant extract 

was centrifuged at 8000 rpmfor 10 min to achieve a clear supernatant. The extract was 

concentrated by evaporating the ethanol in a rotaryevaporator until residual slurry was obtained. 

The slurry was heated at 100oCand the residue dispersed inabsolute ethanol for proper dispersion 

of RCQDs. The dispersion wasfurther filtered to obtain pure RCQDs then allowed to dry at 65 °C 

for 24 h toobtain dried powder. 

Result and Discussion  

The synthesized RCQDs showed an absorption peak at 280 nm corresponding to the n−π* 

electronic transitions within thecarbon structure in UV Visible stereoscopy. The C 1s and O 1s 

XPS spectral analysis of RCQDs showing significant peaks of C=O and C−O,indicative of 

oxidation during carbonization thereby givingred-emission [2].RCQDs were found to be sized in 

the range of2−8 nm (fig-1a) which is in agreement with results obtained by the DLS, calculated to 

be the average size of 4−7nm.Cellular internalization of RCQDs was confirmedby confocal 

microscopic images shown in Figure 1b. 

 

 

 

 

 

 

 

 

 

Figure-1 (a) TEM images of RCQDs, (b)Bright field and fluorescent images of 

intercellular bioimaging inArtemia salina 
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Conclusion  

We demonstrate scalable, rapid, and economically viable green synthesis of RCQDs using 

Diplocyclos palmatusas acarbon source that showed bright red fluorescence. The RCQDs were 

highly biocompatible and photo stable, establishedexcellent cellular uptake, and showed selective 

emission longer UV region.We, therefore, showedthe intracellular bioimaging capability of 

RCQDsunder live cellular conditions. This will pave the way in devisingnovel green-synthesis-

based probes such as RCQDs with multifunctional in biomedicalnanotechnology in future. 
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Abstract 

Cerium Oxide (CeO2) nanorods are synthesized by using hydrothermal treatment method 

in the presence of imidazolium based ionic liquids such as1-Butyl-3-methylimidazolium 

hexafluorophosphate. Ceria nanorods have been consisted with average size of 40 to 60 nm in 

diameter. The morphology, crystallinity, and chemical composition of the obtained materials were 

characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD) and FTIR 

analysis. The catalytic properties of the as-prepared CeO2nanorods were explored by 

condensation reaction between 1, 3-indanedione and cinnamaldehyde. CeO2 nanorods exhibit the 

best performance for condensation reaction to production of ninhydrin and its derivatives. The 

superior catalytic performance of this material can be related to its nanorod like structure, small 

particle size, large surface area, and high number of surface oxygen vacancy sites. 

Keywords: Cerium Oxide nanorods, Ionic liquids, 1-Butyl-3-methylimidazolium hexa fluoro 

phosphate, condensation reaction, Ninhydrin  

Introduction 

Rare earth metal oxides, especially cerium oxide (CeO2) have been a topic of interest to 

researchers in different fields owing to wide band gap semiconducting material (∼3.2 eV) can 
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absorb light in the near UV region and slightly in the visible region. The high catalytic ability of 

cerium oxide is closely related to its energy of oxygen vacancies formation  on  its  surfaces  

which  closely  linked  to  how  easily  the  cerium  atom  can  change  its oxidation states between 

Ce3+ and Ce4+ without disruption of the fluorite lattice structure. The high oxygen storage capacity 

largely depends on exposed crystalline planes and surface-to-volume ratio of CeO2.  These  

unique  abilities  of  CeO2  have  made  it  suitable  for  many  catalytic oxidation processes. 

Therefore, morphology-controlled synthesis of well-developed shapes and sizes inorganic 

materials is an important goal of modern materials chemistry. The objective of this study is to 

synthesize CeO2 nanorods by using hydrothermal treatment method in the presence of 1-butyl-3-

methylimidazolium ionic liquids. The catalytic activities were tested by synthesis of ninhydrin by 

condensation reaction between 1, 3-indanedione and cinnamaldehyde. 

Experimental Details 

Ionic liquid assisted preparation of cerium oxide nanorods  

CeO2nanorods were prepared from CeCl3 and ionic liquid such as 1-Butyl-3-

methylimidazolium hexafluorophosphate as a templating agent. A minimum amount of 1-butyl -

3-methyl imidazolium hexafluorophosphate is completely dissolved in 100ml of water. To this 

solution 2.46g of CeCl3 (0.1N) dissolved in 100ml ethanol and 10% NaOH solution with constant 

stirring at room temperature. Then the solution will be kept under constant stirring using magnetic 

stirrer for 5 hours and settle for 24 hours. The supernatant liquid will be discarded carefully and 

the remaining solution will be centrifuged. The nanoparticles of cerium oxide placed in muffle 

furnace at 450°C for 4 hours to get expected products. 

 
 

Result and Discussion 

Conclusion 

 

 
In summary, CeO2nanorods were successfully synthesized by one-step hydrothermal with 

1-Butyl-3-methylimidazolium hexafluorophosphate ionic liquids directly without subsequent 

thermal treatment. This method is simple, one-step, and reproducible, and there is no need to use 

templates or surfactant because the ionic liquid acts as solvent and template. CeO2nanorods have 
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higher catalytic ability in the condensation reaction as compared to commercial ceria 

nanoparticles. 
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Abstract 

Owing to our inevitable energy necessity, alternative energy resources have to be utilized 

for our energy needs to enervate the energy demand as well as healthy suitable environment to 

living species. On the consideration of above statement, solar cell development strategies raises 

rapidly in this era. Among the 1st,2nd,3rd generation of solar cells, nanoporous semiconductor 

based dye sensitized solar cell (DSSCs) have gained much interest in recent years because of their 

low production costs and ease of fabrication. The performance of this type of solar cells depends 

on semiconductor materials, morphology, structure of sensitizing molecules, counter electrode 

and redox mediator used. Our work deals with the synthesis of new porous carbon material and 

their application as counter electrode (CE) in DSSC. Activated carbon materials have an 

impressive electrocatalytic activity due to more active sites from three dimension mesoporous 

honeycomb like structure. In the present work, Carbon/Graphite composite electrode has been 

prepared and utilized for DSSC application. The Photoelectrochemical characterization was 

carried out to investigate the catalytic performance of carbon based composite counter electrode. 

The photoelectrochemical parameters of the DSSC will be reported and discussed in detail. 
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Abstract  

Considerable interest in photovoltaic technologies has become an unavoidable choicefor 

the clean energy source due to the global warming issues.The current photovoltaic market is 



190  Frontier Areas in Chemical Technologies 

 

dominated by crystalline silicon based technologies despite their high cost. Hence, creating new 

technologies for the production of low cost solar cells is essential. The most recent interesting 

innovation is the discovery of solar cells based on hybridperovskitematerials. In recent years, 

organic-inorganic perovskite solar cells (PSCs) have received much attention among the 

photovoltaic research community due to their remarkable high efficiency, low cost, and simple 

fabrication process.As aresult, power conversion efficiency of PSCs has reached up to22%, 

approaching a closer efficiency value of the commercial siliconsolar cells. Such a high PCE is 

attributed to therelatively largeopen-circuit voltage (VOC) of PSCs, generally over 1.0 V, which 

isoutstanding compared to other photovoltaic technologies suchas organic- or silicon based solar 

cells.The best efficienciesthat have been achieved by perovskite materials use ageneral formula 

such as AMX3, where A is the organic componentcation as methylammonium (MA), M is the 

metal cation (Pb) and Xcorresponds to the halide (I) or a mixture of halides(Cl, Br, I)anions. One 

of the key variables in the fabrication of such devices isthe thickness of the light harvesting 

perovskite layer. Herein, we introduced a thin PbI2 interlayer for control overall perovskite 

thickness before depositing the mixed perovskite layer by one step method. The thickness of the 

PbI2 layer was optimized by device performance and compared the efficiency for MAPbI3 and 

MAPbICl perovskites.   
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Abstract: 

Development of high-performance and environmentally friendly energy storage devices 

becoming an attracting field of research among the materials scientists.Among the energy storage 

devices, lithium ion batteries and supercapacitors (SCs) have attracted worldwide attention. In 

general, Li-ion batteries have high energy densities, low power densities and good cycle life. In 

contrary, with the features of higher power density than batteries and higher energy density than 

conventional dielectric capacitors, supercapacitors have attracted widespread attention for next-

generation power devices. SCs have been used in many applications, such as, power Back-up, 

pacemakers, aerospace, hybrid electric vehicle system and emergency lighting. The electrode 

material is a backbone that determines the SC‟s functional performance.Supercapacitors are 

classified into two types such as electric double layer capacitors and pseudocapacitors on the basis 

of their charge storage mechanisms. The promising electrode material for pseudocapacitors is 

RuOx, however due to its expensive nature it can‟t be utilized forcommercial applications. 
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Therefore, inexpensive alternative materials with superior pseudocapacitance containing 

transitional metal oxides, such as ZnO, Co3O4, MnO2, NiO, and SnO2, have been studied as the 

electrode material for pseudocapacitors.In the present work, we synthesized the nanostructured 

Nickel Manganese Oxide Composite materials by usingmicrowave method and subsequently the 

physicochemical characterization has also been carried out. The electrochemical performance of 

the synthesized materials will be reported.  
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Abstract: 

A simple, low cost and high performance of advanced electrocatalyst of key significance 

for the improvement of environmentally-pleasant energy technologies. Herein,we report the facile 

synthesis of Sn doped cobalt phosphate (Co3(PO4)2) nanoparticles were ultra sonicated and made 

by a microwave-assisted process and utilized as an electrocatalyst for the reduction of 

formaldehyde.The phase formation, morphological surface structure, elemental composition, and 

textural properties of the synthesized Sn doped (Co3(PO4)2) have been examined by powder X-ray 

diffraction (XRD), Fourier Transform-Infrared Spectroscopy (FT-IR), Field Emission-Scanning 

Electron Microscopy (FE-SEM). The performance of an electrocatalytic reduction of 

formaldehyde over Sn doped (Co3(PO4)2) nanoparticles modified electrode was evaluated in an 

alkaline solution using Cyclic Voltammetry (CV) techniques. Studies were made for the 

formaldehyde reduction by varying the experimental parameters, such as loading the catalyst, 

concentration of formaldehyde and long-term stability. The good electrocatalytic performances of 

Sn doped Co3(PO4)2 nanoparticles should be related to its good surface morphological structure 

and high number of active surface sites. The present investigation illustrates the promising 

application of Sn doped Co3(PO4)2 nanoparticles as a low-cost and more abundant electrocatalyst 

for the reduction of formaldehyde.         
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Figure: The FT-IR spectrum for Sn doped Co3(PO4)2 nanoparticles at different weight 

percentages. 

Keywords: Sn doped Cobalt Phosphate, Electrocatalysts, Microwave assisted synthesis, 

Reduction.  
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Abstract: 

The development of stable, active and low-cost electrocatalyst as an electrode material for 

energy storage devices has been an emerging trend. A large number of electrochemical energy 

technologies have been developed in the past. These systems continue to be optimized in terms of 

cost, lifetime and performance, leading to their continued expansion into existing and emerging 

market sectors. In this work, different types of Chalcogens metal have been synthesized and made 

to embedded with Graphitic Carbon Nitride (GCN) to form as an electrocatalyst. As prepared 
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electrocatalyst must optimize and taken for further studies. The phase formation, morphological 

surface structure, elemental composition, and textural properties of the synthesized electrocatalyst 

have been examined by powder X-ray diffraction (XRD), Fourier Transform-Infrared 

Spectroscopy (FT-IR), Field Emission-Scanning Electron Microscopy (FE-SEM). Generally, 

chalcogens are very reactive with metals and hence GCN has unexpected properties such as 

tunable band gaps, high catalytic activities. Nowadays, GCN based sensor and energy storage 

application has attracted due to the novel properties such as high photostability, biocompatibility, 

low toxicity. Further, chemical doping is the introduction of a hetero atom such as Nitrogen, 

Boron, Sulphur and Phosphorus into the GCN which enhances the chemical and physical 

properties. This becoming eminent in fuel cell applications. 
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Abstract 

Herein, we report the synthesis of boron doped carbon quantum dots (B-CQD) modified 

Mn3O4 using the ultrasonic method. The as-synthesized B-CQD/Mn3O4 composite was 

characterized by X-ray diffraction (XRD), Fourier-transform infrared spectroscopy (FT-IR), 

transmission electron microscopy (TEM), energy-dispersive X-ray analysis (EDS) and elemental 

mapping. The composite modified screen-printed carbon electrode (B-CQD/Mn3O4/SPCE) was 

employed for the simple and sensitive electro-chemical determination of guanine (G). The 

electrochemical sensor shows an effective and tenacious electro-oxidation performance towards 

the oxidation of G. Electrochemical behavior interrelated to the electro-oxidation of G at the B-

CQD/Mn3O4/SPCE was examined, displaying that their oxidation peak currents were highly 

improved owing to the catalytic effect of B-CQD/Mn3O4. The proposed sensor is highly sensitive 

and selective for the G oxidation over adenine (A). Remarkably, B-CQD/Mn3O4/SPCE has 

exhibited 8.95 µA µM-1 cm-2 sensitivity and a linear range of 0.009−329 µM with a detection 

limit of 0.73 µM (at an S/N ratio of 3). Further, the sensor was applied for the detection of G in 

biological samples such as human urine and blood serum. 

Keywords: Boron doped carbon quantum dot Guanin Electrocatalysis, Cyclic Voltammetry · 

Differential Pulse Voltammetry 
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Abstract: In the present investigation, an efficient and environmentally benign method for the 

synthesis of N,N‟-disubstituted thiourea derivatives under solvent-free condition in excellent 

yields (80-88%) has been reported. This protocol has advantages such as (a) no use of hazardous 

reagents and volatile organic solvents, (b) rapid reaction rate, (c) excellent yield, and (d) simple 

work-up procedure.  

Keywords: Efficient, Eco-friendly, Excellent yields, Disubtituted thioureas 

Introduction 

Thioureas are of potential importance in medicinal chemistry due to their biological 

activities like anti-HIV,
1
 anti-tuberculosis,

2
 anti-arrhythmic activities,

3
 and in connection with 

biomimetic models.4  Moreover, thioureas are valuable building blocks for the synthesis of five- 

and six-membered heterocycles.5  Among them, N,N‟-disubstituted thiourea functionality is a key 

structural element of many biologically active compounds and serve as intermediates for the 

preparation of pharmaceutical and agricultural chemicals.6–8  Therefore, synthesis of N,N‟-

disubstituted thiourea has attained importance and various synthetic strategies have been 

attempted by the researchers. 

As the synthesis of thiourea has been a topic of research interest for over a century, still 

more emphasis is being given to search for similar and better green protocols due to today‟s eco-

friendly conscious attitude.   

Results and Discussion
 

In our preliminary study, for the purpose of optimization, synthesis of thiourea was 

attempted (Scheme 1) under different conditions viz.(i) Solution phase protocol under reflux and 

(ii) Solvent-free protocol. Initially, a mixture of allylbromide (1, 1 eq), and pottasium thiocyanate 

(2 eq) was ground for 20 minutes at room temperature to afford isothiocyante (3) in excellent 

yield (98 %).  Isothiocyanate (3, 1 eq) was then refluxed with aniline (3a) in 1,4-dioxane.  The 

reaction was completed in 4 hours to afford thiourea (4a) in 86% yield.  To eradicate the 

limitations associated with solution phase, we conducted the same under solvent-free condition 

which resulted in comparable yield of thiourea (4a, 84 %) in just 10 minutes under conventional 

heating (80ºC). The reaction does not occur at room temperature.  But in the case of aliphatic 
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amine (methylamine), the reaction was completed in just 2 minutes at room temperature with 86% 

yield.  Thus, the solvent-free protocol was found to be remarkable compared to solution-phase 

protocol. Having optimized, the broad scope of the above said protocol was established via 

the synthesis of a library of thiourea derivatives (4a-o, Scheme 2) in good to excellent yields (80-

88%). The sensitivity of the reaction towards the steric effect is evidenced from the trace of the 

thiourea formed from the meta-bromoaniline (entry 7) and inertness of the ortho-chloroaniline 

(entry 8) towards the isothiocyanates. 

Structural assignment  

The synthesized thioureas (4a-o) were completely characterized by mass, IR and NMR 

(1D & 2D) spectral techniques. The 1H NMR spectrum of a representative compound, 4f shows a 

broad singlet at 7.61 ppm  for one proton (NH), multiplet around 7.26-7.43 ppm for five aromatic 

protons (ArH), doublet at 6.96 ppm with J=8.1 Hz for two protons (ArH), doublet at 6.46 ppm 

with J=8.1 Hz for two protons (ArH), doublet at 6.20 ppm with J=3.9 Hz for one olefinic proton 

(C=CH), doublet at 5.74 ppm with J=8.1 Hz for one proton (NH), broad singlet at 5.56 ppm for 

one methine proton (CH), singlet at 2.27 ppm for three methyl protons (ArCH3) and multiplet 

around 1.50-2.18 ppm for six alicyclic methylene protons [(CH2)3].  In 13C NMR spectrum of 

4f, the signal due to C=S appeared at 179.59 ppm, one olefinic carbon at 130.43 ppm, one 

methine carbon at 51.41 ppm, three alicyclic methylene carbons appeared at 18.84, 25.80 and 

29.30 ppm, one aromatic methyl carbon appeared at 20.82 ppm, four tertiary carbons appeared at 

139.54, 137.04, 136.74 ppm and 133.22 ppm, five aromatic carbons appeared at 129.82, 128.45, 

127.24, 126.01 and 124.71 ppm. The IR spectrum of 4f showed the band due to C=S at 1536 cm-1 

and NH at 3232 cm-1. The mass spectrum of 4f shows peak at m/e = 323.42 [M+1]. 
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Figure 1: Selected 1H, 13C NMR chemical shift values of compound 4f. 

Conclusion 

An efficient and environmentally benign synthesis of N,N‟-disubstituted thiourea 

derivatives under solvent-free condition in excellent yields has been reported in the present 

investigation.  Advantages of our protocol are (a) no use of hazardous reagents and volatile 

organic solvents, (b) rapid reaction rate, (c) excellent yield, and (d) simple work-up procedure.  
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Abstract 

Synthesis of palladium nanoparticles were achieved by simple green chemistry method, 

using an Aerva Lanata (AL) plant extract. The aqueous AL extract used and it is act as a reducing 

and stabilizing agents make the reduction of Pd2+ ions from palladium chloride(PdCl2) to 

palladium nanoparticles(Pd0).Synthesis of palladium nanoparticles using AL extracts is a value 

effective method can be used as an economical and biocompatible can be described as simple 

green direction does not need for the organic solvents and expensive chemicals for the developing 

palladium nanoparticles. The effect of the heat of palladium nanoparticles were approved out at 

80oc. The formation of synthesized palladium nanoparticles using AL extract were characterized 

through UV-Visible spectroscopy andFourier transform infrared spectroscopy (FTIR). 

Keywords: Palladium chloride, AL plant extract, green synthesis, UV-visible, FTIR studies. 
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Abstract   

Poly (aryl hexafluoro sulfone benzimidazole), termed as PArF6SO2BI, were synthesized 

and characterized systematically. PArF6SO2BI membranes showed good chemical stability in 

terms of oxidative weight loss due to the electron-withdrawing sulfone functional group. 

Synthesized membranes showed good conductivity. Higher conductivity of 3.26 x 10-2 S cm-1 at 

160oC with acid doped level of 286.8 wt % for 3:1 PArF6SO2BI is observed. The as-synthesized 

PArF6SO2BI membranes exhibit improved proton conductivity. Thus it is concluded that the 

PArF6SO2BI membranes posses better characteristics to be used as polymer electrolyte membrane 

in the fabrication of high-temperature PEM fuel cell.  
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Abstract 

A facile novel green route synthesis is adopted to prepare Zinc oxide nanoparticles. This 

is the first report on biosynthesis of Zinc oxide nanoparticles by employing the extract of the 

mailto:manisankarp@alagappauniversity.ac.in
mailto:rajiraji756@gmail.com


Frontier Areas in Chemical Technologies 199   

 

leaves of Justicia gendarussa. The precursor used to synthesis zinc oxide nanorod is Zinc nitrate 

hexahydrate Zn (NO3)2 6.H2O. The synthesized Zincoxide nanoparticles (ZnO NPs)was 

confirmed by standard characterization studies. The prepared ZnO NPs possessed a broad 

spectrum were antimicrobial activity against both gram-negative and gram positive organisms like 

Staphylococcus mutans (MTCC 497), Bacillus subtilis (MTCC 441), gram negative organisms, 

Proteus vulgaris (MTCC 426), Klebsiella pneumoniae (MTCC 109), andwith a zone of inhibition 

from7-12 mm. 

Key words: Novel strategy, Green synthesis, Zinc oxide, nanoparticles, Justicia gendarussa, 

Antibacterial activity. 

Introduction  

A facile green route strategic approach is the alternative route of synthesizing 

biocompatible nanoparticles. It is the ecofriendly method compared to other biological methods 

and the other chemical methods [1]. Synthetic strategies using plant extracts [2] play a major role 

in the formation of nanoparticles. This environmental green route synthesis method doesn‟t 

include any toxic chemicals in the preparation methods. 

Zinc oxide (ZnO) nanoparticles are synthesized by various chemical methods including 

homogeneous precipitation, organomettallic synthesis, thermalevaporation, sol-gel processing [3]. 

As prepared nanosized ZnO possess high surface area to volume ratio, and it is a safe material. 

The plant mediated ZnO nanoparticles synthesis is preferred because of its environmentally 

friendly, cost effective and safe nature for human therapeutic use. 

The leaves of J. gendarussa contains phytoconstituents such as, flavonoids, alkaloids, 

amino acids saturated steroidal saponins, and rich in potassium salts (Ratnasooriya et al., 

2007).[4] Plant extract mediated drugs are known to be good for combination therapy which as 

multidrug resistance modifiers [5]. In the present study, the antibacterial activity of ZnO 

nanoparticles using leaves extracts of Justicia gendarussa were studied. 

Materials and methods: 

Materials  

Many plant leaves were collected, after screening the leaf samples of J. gendarussa were 

selected. These leaf samples were collected from Kolli hills, Tamil Nadu South India. Zinc nitrate 

[Zn (NO3)2.6H2O], and ethanol were purchased from Merck chemicals Ltd, India and used as 

received without any further purification. 

Preparation of Zno nanoparticles 

Collected leaf samples of J. gendarussa were washed thoroughly with running water and 

cut into small pieces. Boiled with ethanol and double distilled water in a round bottom flask. The 

extract was filtered and used for the preparation of ZnO nanoparticles. 0.1M of Zn (NO3)2.6H2O 
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was mixed with distilled water, along with that 15mL of J. gendarussa leaf extract was slowly  

added under stirring,  then the contents were transferred to autoclave and kept it under  120 ̊ C in a 

furnance. After that the precipitate was washed centrifuged and collected and labeled as ZnO 

nanoparticles. 

Results and discussion 

The synthesized nanoparticles were characterized by XRD SEM and TEM.  The structure 

and size was analysed and given in the XRD pattern. The size was calculated by debye Scherrer‟s 

formula. The morphology was analyzed by scanning electron microscope small nanorods of ZnO 

nanoparticles were observed. The TEM image of the ZnO nanoparticles is shown in fig.1. The 

antibacterial activity of ZnONPs was tested against gram positive and gram negative bacteria. 

 

 

 
                                                               Fig:1TEM image f ZnO nanoparticle 

 

Antibacterial activity 

The antibacterial activity of ZnO nanoparticles showed good antibacterial activity against 

gram negative bacteria, the zone of inhibition for ZnO NPs was larger than that for the control. 

The nanoparticles easily get through the cellular membranes, and binds to the enzymes and 

proteins, causing breakage of DNA bonds. ZnO nanoparticles produce reactive oxygen species 

(ROS), which cause cell death. [6] 

Conclusion 

ZnO nanoparticles were successfully synthesized by hydrothermal method using J. 

gendarrusa leaf extract, the morphology and crystalline structure was further confirmed with the 

characterization of XRD, SEM, and TEM results. The antibacterial activity of ZnO nanoparticles 

were examined for gram positive, and gram negative bacteria, the larger the zone of inhibition 

was exhibited in gram negative bacteria. ZnO nanoparticles distort bacterial cell membrane and 

cause cell death. These examined results demonstrate that ZnO nanoparticles could be considered 

as an excellent antibacterial agent.  
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