


 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

About the College 
Easwari Engineering College (Autonomous) was instituted in the academic year 

1996 -1997, with the Approval of Government of Tamil Nadu and AICTE, New Delhi. As 

per Govt., Regulations for affiliation, initially the college was affiliated to the University of 

Madras, subsequently, the college is affiliated to Anna University Chennai since 2002. 

Pursuing the philosophy of continuous learning, the institution prepares the students to score 

creditably in the Academic sessions and also encourages them to develop their interpersonal, 

intrapersonal skills and attitudes to approach life with confidence. The college offers 15 

undergraduate programmes and 7 postgraduate programmes covering Engineering & 

Technology, Computer Applications and Management. The courses have been accredited by 

National Board of Accreditation (NBA) and National Assessment and Accreditation Council 

 (NAAC).  

Many of our students have secured University Ranks including the University First 

Rank. Our campus placements are very high with over 95% of our students being placed in 

both IT and Core companies. The college has a strong Industry Institute Interaction with 

reputed National and International organizations. 
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Optimizing Light Matter Interactions in Sustainable Nanomaterials for 
Photocatalytic Solar Energy Conversion 

Dr. Santanu Bhattacharyya 

Department of Chemical Sciences, IISER Berhampur 

E-mail: santanub@iiserbpr.ac.in 

Website: https://sbch2008.wixsite.com/santanu 

ABSTRACT 

Considering two major alarming problems of modern society, i.e.- a) global warming 

and b) gradual depletion of traditional fossil fuels, it is utmost necessary to shift towards the 

alternative energy resources. In this regard, solar energy can be considered as most efficient 

and cheap renewable energy resources. It is noteworthy that overall global energy demand is 

not only electricity, but a large portion of global energy consumption is chemical energy. 

Therefore, it is extremely crucial to directly convert sunlight to solar fuels and various forms 

of value added chemicals through photocatalysis which is actually thermodynamically uphill 

reactions. Hence, it is highly desirable to develop efficient photocatalysts which can mimic 

photosynthesis for direct solar to chemical energy conversion. Till date several advancements 

have been made with metal-based inorganic semiconductors/QDs. However, their practical 

applicability is still under debate considering the environmental sustainability, stability and 

economical expenses. As a result, it is essential to develop alternative photocatalysts that are 

environmentally sustainable, cost-effective, stable and highly efficient. The metal-free 

approach is one of the most promising approaches in contrast to the traditional metal based 

photocatalysts. In this regard, our major focus is to develop and optimize complete metal free 

sustainable nanomaterials made of earth abundant elements, especially based on carbon and 

sulfur for photocatalytic solar-chemical energy conversions through optimizing light-matter 

interactions and the desired photochemical processes occurring in between ms to fs time 

domain. Along with photocatalytic green H2 production, we are also extensively utilizing our 

photocatalysts for direct solar energy conversions to value added chemicals as feedstocks for 

industrial applications. In addition, we also utilize our photocatalyst for combating plastic 

wastes through their photo reformation to small organic molecules for sustainable future 

through complete green and cost efficient approach. 
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Tryptophan-Scaffolded Copper Nanocluster: A Dual Probe for 
Heavy Metal Sensing and Drug Delivery

Dr. Supratik Sen Mojumdar

Department of Chemistry, Indian Institute of Technology Palakkad, Kerala, India

E-mail: supratik@iitpkd.ac.in
ABSTRACT

Atomically precise metal nanoclusters capped with small molecules, such as amino 

acids, are highly desirable due to their specific interactions and seamless integration into 

biological systems. However, their synthesis remains challenging due to difficulties in surface 

-emitting, L-tryptophan-

scaffolded copper nanocluster (Trp-Cu NC) developed via a simple, one-

highlight its multifunctional applications, beginning with its exceptional sensitivity for 

detecting Ag(I) ions at nanomolar concentrations in real environmental and biological samples. 

A distinct color change from light yellow to reddish-brown enables easy visual detection, 

further enhanced by portable paper strips for on-site sensing of Ag(I) in micromolar 

concentrations.

Beyond its sensing capabilities, Trp-Cu NC exhibits excellent biocompatibility, making 

it a promising nanoprobe for cell imaging and in vivo biomarking. Notably, its strong spectral 

overlap with the anticancer drug doxorubicin (Dox) enables Förster resonance energy transfer 

(FRET)-based real-time monitoring of drug binding and release. FRET analysis reveals crucial 

insights into the attachment and pH-dependent detachment of the drug (Figure 1). Furthermore, 

cell viability studies confirm that the drug-loaded nanocluster selectively targets and kills 

cancer cells, highlighting its potential as a targeted drug delivery system.

Figure 1: The L-tryptophan-capped copper nanoclusters demonstrated superior performance 
as a nano-drug carrier, selectively release Doxorubicin to cancer cells and effectively killing 
them.
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Molecular Vision: Revealing Optoelectronic Traits via Quantum 
Chemistry 

 
Dr. Sunandan Sarkar 

National Institute of Technology Tiruchirappalli, Tamil Nadu, 620015, India 

E-mail: ssarkar@nitt.edu 

ABSTRACT 

We explored how molecular structure governs optoelectronic behaviour across diverse organic 

systems using quantum chemical methods. For example, replacing C=N with C=P in indole 

-conjugation enhances fluorescence via improved planarity and 

rigidity.[1] In contrast, the nonplanar system showed efficient intersystem crossing (ISC). 

Other computational study explained how the donor acceptor donor (D-A-D) triads exhibited 

multicolour luminescence and thermally activated delayed fluorescence (TADF), driven by 

conformational control of phenothiazine (donor) units.[2] Twisting from axial to equatorial 

position induces charge-transfer character and facilitates efficient reverse ISC (rISC) due to 

reduced singlet-triplet energy gap. In another study, we discussed that heavy bromine atom 

-planarity and amplifies spin orbit 

coupling, which leads to rapid ISC and fluorescence quenching.[3] Across all systems, 

electronic structure modulation via conjugation, conformation, and atomic identity tunes 

emissive behaviour. Our findings establish mechanistic design rules for tailoring optoelectronic 

properties of organic materials. This molecular vision offers a roadmap for designing next-

generation optoelectronic systems with targeted photophysical traits. 
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Multimodal Strategies for Novel Material Discovery and Enhanced 
Halide Perovskite Nanocrystal Emitters 

 
Alexander S. Urban 

Faculty of Physics, Ludwig-Maximilians-Universität München, 80539 Munich, Germany 

E-mail: urban@lmu.de 

ABSTRACT 

To meet the current and future global energy demands, we must implement a dual strategy of 

increased renewable energy conversion and reduced energy consumption. This will require us 

to substantially optimize current materials or discover and develop entirely new ones, for 

example, for solar cells and light-emitting diodes. A material with vast potential for these 

applications is nanocrystalline halide perovskite. However, one of the difficulties in improving 

perovskites is that the fabrication can be too fast to investigate with conventional approaches, 

and optimizing the resulting NCs can be an extremely tedious task. In this talk, I will discuss 

our new multimodal approaches to determine the structure and synthesis dynamics of highly 

confined 1D and 2D halide perovskite nanocrystals, tailor them to specific applications, and 

enhance their efficiency and stability.[1,2] I will also highlight our approach to incorporate a 

machine-learning process to optimize syntheses with minimal data demand.[3,4] Importantly, 

many of these novel approaches can readily be applied to other systems, greatly benefiting 

material discovery and development.  
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An essential material of tin chemistry is tin (IV) oxide, an inorganic compound with the 

formula SnO2. It is an amphoteric solid that is diamagnetic and colorless, with a rutile structure; 

the oxygen atoms are 3 coordinates while the tin atoms are 6 coordinates. Figure 1 shows how 

SnO2 is structured. SnO2 can be defined as an n-type semiconductor with low electrical 

resistance and high optical transparency in the visible region of the electromagnetic spectrum. 

Due to such characteristics, tin oxide is excellent for numerous applications. SnO2 is a crucial 

Transparent Conducting Oxide (TCO) which is used in many different fields, including solar 

cells, gas sensors, and optoelectronic and heat-mirror devices. Pure tin oxide nanoparticles and 

neodymium doped tin oxide nanoparticles were synthesized using the co-precipitation method. 

thermal characteristics of SnO2 nanoparticles. 

 

Keywords: Tin Oxide, SEM and EDX, Antibacterial Activity 
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Keywords: Carbon Quantum Dots (CQDs), -

Photocatalyst, Solar-Light-Driven Photocatalysis, Organic Dye Degradation 



 
 

 

 
 

 

 
 

 

 

 

 

 

 
 

 

 

Keywords:  Cobalt-  Gas sensor, Photocatalysis, Hydrothermal synthesis, 
Environmental monitoring 
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Studies on n-acyl derivatives of t (3), t(5)-dimethyl-r(2), c(6)-di-2 -
furylpiperidin-4-one oximes    

 
Dr. K. Selvaraju 

Department of Chemistry, Sri Sairam Engineering College, West Tambaram, Chennai - 

600044, Tamil Nadu, India. 

E-Mail: jkselvaraju@gmail.com 

ABSTRACT 

A detailed conformational analysis of novel N-acyl derivatives namely N-formyl- (1), N-

acetyl- (2), and N-benzoyl-t(3),t(5)-dimethyl-r(2),c(6)-di-2-furylpiperidin-4-one oxime (3) 

was conducted using dynamic NMR spectroscopy. The structures were unequivocally 

characterized by comprehensive analysis of their high-resolution ¹H and ¹³C NMR spectra in 

ring inversion, variable temperature ¹H NMR studies were performed, cooling the samples to 

-15°C, -30°C, and -45°C. The coupling constants extracted from the analysis are consistent 

with a single, highly distorted alternate chair conformation (denoted as CA) for all three 

derivatives (1-3). The severe steric constraints imposed by the trans-3,5-dimethyl and cis-2,6-

di-2-furyl substituents, augmented by the bulky N-acyl group, effectively lock the piperidine 

ring into this rigid, twisted conformation and suppress the typical chair-chair inversion process. 

This study confirms the role of steric hindrance in controlling and freezing the conformational 

landscape of highly substituted piperidines. 

Keywords: Drug design and delivery, Nanomaterials, Medicinal Chemistry, Dynamic NMR 

Spectroscopy 
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The discharge of dye effluents into the aquatic stream poses serious environmental and health 
challenges due to their toxicity and persistence. In this study, a biodegradable cost-effective 
adsorbent was prepared using sustainable alginate and eggshells in the form of calcium alginate 
beads (CAB) to remove crystal violet (CV) from groundwater. The preparation of CAB was 
done by a simple ionic gelation method by crosslinking sodium alginate with calcium acetate. 
The effect of pH, contact time, dye concentration, bead dose and temperature were studied. 
The adsorption kinetics and isotherms in compliance of the CV adsorption studies were studied. 
The practicability of the prepared beads was tested using ground water samples. Results 
demonstrated an escalated removal of 77% during the first 15 min which then attains the 
maximum removal of 86% at 60 min of equilibrium time with the final pH of 7.84. The CAB 
laden with the dye were calcined and again used for preparing carbon based composites aiming 
for the zero disposal. Further, this study highlights the eco-friendly and cost-effective nature 
of the adsorbent for dye remediation in wastewater treatment applications. The characterization 
of virgin and CV laden beads were accordingly done to understand the behaviour of adsorbent 
material towards the removal of CV dye, thereby predicting a suitable mechanism.   

Keywords: Eggshell, Calcium alginate bead, Crystal violet removal, Adsorption models 
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Preparation of Nano-Metal Complex of Benzilic Acid and Its Corrosion 
Inhibition & Biological Study

                                                                  Dr. R. Sudha

Department of chemistry, School of Basic Sciences, Vels Institute of Science, Technology & 
Advanced Studies, Pallavaram, Chennai- 600 117  

E-mail: sudha.sbs@vistas.ac.in

ABSTRACT:

Benzilic acid and its derivatives are versatile ligands that form stable metal complexes with 
potential applications in materials science and biomedical fields. This study reports the 
synthesis of benzilic acid-derived nano-metal complexes, their physicochemical 
characterization, evaluation as corrosion inhibitors for mild steel in acidic media, and 
preliminary biological activity (antimicrobial and antioxidant) assessment. Nanosizing was 
achieved using a green-assisted co-precipitation/sonochemical approach (ultrasonication in the 
presence of a stabilizer) to yield nano-metal complexes (NMCs). The materials were 
characterized by FT-IR, UV Vis, XRD, TEM/SEM, and DLS for particle size, morphology, 
and coordination mode confirmation. Corrosion protection of mild steel was evaluated in 1.0 
M HCl using weight-loss measurements, potentiodynamic polarization, and electrochemical 
impedance spectroscopy (EIS). Inhibitor performance was studied across a concentration range 
and at different immersion times and temperatures Antimicrobial activity was screened against 
Gram-negative (Escherichia coli) and Gram-positive (Staphylococcus aureus) strains using 
disk diffusion and minimum inhibitory concentration (MIC) assays. The synthesized NMCs 
exhibited nanoscale dimensions (confirmed by TEM/XRD), strong coordination of the ligand 
to the metal center (FT-IR/UV Vis), and improved corrosion inhibition compared with the free 
ligand: inhibition efficiency increased with concentration and adsorption followed 
predominantly Preliminary biological screening showed measurable antimicrobial activity 
(greater effect on Gram-positive strain in our samples. These materials could be further 
optimized for industrial corrosion control and biomedical coatings after in-depth toxicological 
and long-term performance studies.

Keywords: Benzilic acid, nano-metal complex, corrosion inhibition, antimicrobial activity



 
 

 

 
 

 

 
 

 

 

 

 
 

 
 

 

 
 

 

  



 
 

 

 
 

 

 

 

Chemical Division, Intellectual Property India, Guindy, Chennai-600032, Tamil Nadu, India 

E-mail: ayodhyadasari@gmail.com 

ABSTRACT 

Noble metals doped semiconductors and advanced oxidation processes (AOPs) with heterojunction 

based composites have been respectively demonstrated to be effective for the wastewater treatments. In 

this study, a highly efficient visible light-driven photocatalytic active g-C3N4 supported noble metal 

doped La2O3 composites (NM/La2O3@g-C3N4, wherein NM = Au) was successfully designed and 

fabricated via a facile calcination route. The assembled composites and materials such as g-C3N4, La2O3, 

Au/La2O3, g-C3N4/La2O3, and Au/La2O3@g-C3N4 composites were analyzed by using UV-vis DRS, PL, 

XRD, TEM, and BET surface area analysis. The Au/La2O3@g-C3N4 photocatalyst was optimized with 

amount of 10 mg/L had the highest photocatalytic degradation of diclofenac (DCF), metoprolol (MTP), 

and carbamazepine (CBZ) drugs, and it follows the pseudo-first-order kinetic equation. The visible-

light photocatalytic activities for degradation of DCF, MTP, and CBZ over Au/La2O3@g-C3N4 

composite are distinctly enhanced, which is higher than in the order of g-C3N4 < La2O3 < Au/La2O3 < 

g-C3N4/La2O3 < Au/La2O3@g-C3N4 composites. The significantly improved performance is attributed 

to the synergistic effect, including lamellar configuration of g-C3N4 and heterojunction between Au and 

La2O3. Furthermore, the trapping experiment was conducted to estimate the main reactive species in the 

degradation of DCF, MTP, and CBZ for stability of the Au/La2O3@g-C3N4 composites. The as-

proposed Au/La2O3@g-C3N4 composites may shed light on the design and application of materials in 

wastewater purification. 

Keywords: Au/La2O3@g-C3N4, Pharmaceutical drugs degradation, Wastewater remediation 

  



 
 

 

 
 

 

 

 

 
 

 

 

 

  



 
 

 

 
 

 

Synthesis and characterization of Febuxostat-chalcone hybrid  
and its biological application 

 
U. Manikandan* and Dr. K. Selvaraju 

Department of Chemistry, Sri Sai Ram Engineering College,  

West Tambaram, Chennai - 600 044, Tamilnadu, India. 

E-mail*: u.mani811@gmail.com 

 
ABSTRACT: 

Three different derivatives of the Febuxostat-chalcone hybrid were synthesized and 

characterized using spectroscopic techniques like FT-IR, UV-Visible, 1H NMR, 13C NMR 

and ESI-Mass. The in-vitro, Anti-diabetic and Anti-inflammatory activities were tested in order 

to prove the derivatives are biologically active. The Febuxostat-chalcone hybrid showed 

excellent Anti-diabetic and Anti-inflammatory activities, the percentage of inhibitions are 

nearer to standard drugs. Further, the Molecular docking studies of Febuxostat-chalcone hybrid 

-amylase enzyme and Bovine Serum Albumin solution to identify 

the plausible binding interactions between enzyme and ligand. The Febuxostat-chalcone hybrid 

showed superior binding energy and inhibition constant. Finally, the in-vitro and in-silico 

biological studies have been done for the Febuxostat-chalcone hybrid that shows very good 

medicinal properties. 

 

Keywords: Drug Design and Delivery, Medicinal Chemistry, Heterocyclic Compounds, 

Molecular Docking. 
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Valorisation of Agro-Industrial Ashes as Supplementary Cementitious 
Materials: Characterization and Reactivity of Cashew Nut Shell Ash, Rice 

Husk Ash and Paper Sludge Ash

Sanaboina Nagaraju1, Dr. R. Sudha2 andDr. S.Durgalakshmi3*

1, 2 Department of Chemistry, School of Basic Sciences, Vels Institute of Science 
Technology and Advanced Studies (VISTAS), Pallavaram, Chennai-600117, India

3 Department of Civil Engineering, School of Engineering, Vels Institute of Science, 
Technology and Advanced Studies (VISTAS), Pallavaram, Chennai 600117, India

E-mail*: rajendran.sudha7@gmail.com

ABSTRACT:

The agro-industrial sector produces substantial volumes of waste each year, much of which 
remains underexploited and contributes to environmental and economic burdens. Valorization 
of such residues as supplementary cementitious materials (SCMs) offers a sustainable pathway 
for reducing the carbon footprint of cement-based construction. This study investigates cashew 
nut shell ash (CNSA), rice husk ash (RHA), and paper sludge ash (PSA), together with an 
industrially calcined CNSA RHA (80/20) blend, as potential SCMs. Comprehensive 
characterization was conducted using X-ray fluorescence (XRF), X-ray diffraction (XRD), 
thermogravimetric/differential analysis (TGA/DTGA), scanning electron microscopy (SEM), 
energy-dispersive X-ray spectroscopy (EDS), and isothermal calorimetry (TAM). Results 
indicated that CNSA is calcium- and alkali-rich but exhibits high loss on ignition due to residual 
carbon, PSA is crystalline and lime-dominated with limited pozzolanic activity, while RHA is 
silica-rich with partially amorphous phases but incomplete combustion. The industrial blend 
displayed low LOI and high amorphous silica content yet showed suppressed hydration 
reactivity. Calorimetric analysis positioned ordinary Portland cement (OPC) as the most 
reactive system, followed by CNSA and RHA, whereas PSA and the blended ash were largely 
inert. These findings demonstrate that CNSA and RHA, when optimally processed, possess 
considerable potential as SCMs for developing low-carbon cementitious systems.

Figure 1. Process Flow

Keywords : Cashew nut shell ash (CNSA); Rice husk ash (RHA); Paper sludge ash (PSA); 
Supplementary cementitious materials (SCMs); Waste valorization; Isothermal calorimetry
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A STUDY ON ECO-FRIENDLY NANO PESTICIDES FOR 
SUSTAINABLE AGRICULTURE 

M. Shabanu Yasmin and N.Y. Sugirtha Suni* 

Department of Physics, Noorul Islam Centre for Higher Education, Kumaracoil 

E-mail : sugirthasuni@gmail.com  

ABSTRACT 

Nanomaterials are used in agri-nanotechnology, or "nano agriculture," to increase the 

sustainability and efficiency of farming. Nano pesticides demonstrate this promise by 

overcoming the shortcomings of conventional formulations, such as low solubility, instability, 

and environmental contamination. In order to achieve controlled and targeted release, improved 

stability, and prolonged bioactivity, pesticides use nanocarriers to lower application doses and 

off-site effects. Examples of nanomaterials with inherent antibacterial or insecticidal properties 

are silica and silver nanoparticles. By employing nano sensors to monitor plant and soil health 

and nano fertilizers to precisely deliver nutrients, nano agriculture not only helps with pest 

control but also advances precision farming and food security. The fate, biosafety, and 

regulation of nanoparticles remain concerns despite these benefits. Therefore, careful risk 

assessment and responsible innovation are needed to safely integrate nano agriculture into 

future sustainable agricultural systems. 

 

Keywords:  Nanomaterials, Nano agriculture, Nano pesticides, Nano fertilizers, Nano 

sensors, Sustainable agriculture 
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ABSTRACT: 

Ruthenium, Osmium and Iridium carbonyl complexes of coumarinyl-azo-imidazoles have been 

prepared and their structures are confirmed by single crystal X-ray diffraction study. The 2-

(coumarinyl-6-azo)-4-imidazole ligands are bonded to the metal in bis-chelated mode. All The 

complexes are redox active and upon excitation in the MLCT region exhibit emission at room 

temperature. The osmium complexes exhibit photovoltaic effect. Also, the osmium complexes 

act as catalysts to the oxidation of primary/secondary alcohols to aldehydes/ketones by NMO, 

t-BuOOH and H2O2. 

 

 

                

 

Fig.1: Molecular structure of Os-complex                  Fig.2: Hydrogen bonding interactions in Ru-complex 
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Incorporated Fluoroborate Glasses 
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ABSTRACT 

The design of fluoroborate glasses modified with rare-earth elements has emerged as a 

promising strategy for creating advanced photonic and functional materials, owing to their 

exceptional glass-forming capability, wide optical transparency, and compositional 

adaptability. In this study, glasses were synthesized using the melt-quenching method, with 

controlled adjustments in cerium ion concentration and fluoride content. Structural analyses 

conducted using FTIR, Raman spectroscopy, and XRD confirmed the amorphous 

characteristics of the samples and indicated notable changes in the internal glass structure. The 

addition of fluoride was observed to facilitate network depolymerization and reduce vibrational 

energies, thus improving structural flexibility. Meanwh

rearrangements and introduced potential optically active sites. Physical characteristics such as 

density and molar volume exhibited strong correlations with composition, underscoring the 

importance of compositional engineering in enhancing network density and connectivity. The 

customizing multifunctional glasses with desirable structural and physical attributes, making 

them suitable for use in photonics, optical devices, and radiation shielding. 

Keywords: fluoroborate glasses, Cerium ions, Structural properties, Physical properties, 

Photonics, Radiation shielding 

  



 
 

 

 
 

OP-28 

 

 Jebanisha B* and V. N. Meena Devi 

Department of Physics, Noorul Islam Centre for Higher Education, Kumaracoil-629180, 

Tamil Nadu, India 

 

ABSTRACT: 

 

 

 
 
 
 
 
  



 
 

 

 
 

OP-29 
Nanocomposites as PEM for Waste Water Treatment and Clean Energy 

Generation  
 

Sivasankaran S, Vignesh S, Jayanthan G, Janani R, Mounika V, Roshifa SK,  
Dr. J Sandhya and Mr. Vijaysamuel G 

 

Biotechnology, Hindustan Institute of Technology and Science, 
Rajiv Gandhi Salai, OMR, Padur, Kelambakkam, Tamil Nadu 603103 

 

sivasankaransudarsanakumar@gmail.com 

ABSTRACT:  

Hexavalent chromium is the major source of environmental pollutant in tannery effluents 
discharged into water bodies. In our research work, the reduction of hexavalent chromium in 
chrome tanning is achieved in a lab scale 10 litre working volume dual chamber batch process 
MFC. Raw effluent is used as anolyte and substrate for mixed microbial consortia to release 
electrons. The ions produced were transferred to cathodic chamber via low cost SPEEK 
Nanocomposite membrane used as PEM instead of expensive proton exchange membrane like 
Nafion 117. Cr (VI) in the catholyte were reduced to Cr (III) (hexavalent chromium reduction) 
and deposited on cathode. Anerobic conditions were maintained in both the chambers. Thus 
reduction of hexavalent chromium and usage of low cost SPEEK Nanocomposite membrane 
will be achieved, making MFC a viable technology for treatment of tannery effluent and sludge 
meeting the SDG 6 and 7 (6. clean water and sanitation and 7. sustainable energy generation). 
Upon obtaining successful results, the same will be scaled-up to 1000 litres pilot-scale reactor 
and filed studies will be conducted in the leather tannery industries for further collaboration 
and B2B (business to business) commercialization with clean technology industry. Because 
SPEEK (sulphonated poly ether ether ketone) has a higher power conductivity than other 
membranes, it has been investigated as a potential effective membrane for microbial fuel cells. 
However, there hasn't been any discussion of using SPEEK to remove chromium yet. The 
application of SPEEK Nanocomposite as a proton exchange membrane (PEM) in microbial 
fuel cells (MFCs) for the removal of chromium is where the study's originality resides. This 
lab to industry research study will address three issues of tannery industry viz effluent 
treatment, sludge treatment, metal recovery and clean energy production. Hence meeting the 
sustainable development goals 6 and 7 (clean water and clean energy production). Hence, MFC 
is a viable technology for Sludge Disposal, Clean Energy Generation and Metal Recover. 

 
 

Figure 1. Lab scale fabricated 500ml MFC reactor. 
Keywords: Hexavalent Chromium Removal, Microbial Fuel Cell, SPEEK Nanocomposite, Sludge 
Management. 
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ABSTRACT:-  

In the present research Quantitative structure activity relationship (QSAR) model for 22 

compounds of 1,6-dihydropyrimidine derivatives analysed using multiple linear regression 

analysis (MLRA) followed by statistical evaluation by NCSS software ( IBM ). Quantitative 

structure activity relationship (QSAR) study remains as a veritably useful tool in the period of 

ultramodern medicine discovery to get better perceptivity into structure exertion connections. 

The geste of QSAR models developed is examined with a variety of statistical parameters and 

the donation of various descriptors is anatomized. In this communication, we describe the 

results of QSAR studies carried out on a series of 1,6- dihydro- pyrimidine derivatives as 

implicit antibacterial agents. The best tetra parametric model since have the values R = 0.8463, 

R2 = 0.7163, R2A = 0.5902, SE = 0.0231, F Ratio = 5.6804   Q = 36.6364 are the best as 

compared to all the models. The calculated F value is greater than F theoretical value, the value 

of standard error of estimate is the lowest, SE = 0.0231, PRESS/SSY = 0.284024 confirms that 

it is statistically significant and excellent model and it has been found to be having outstanding 

predictive power also. 

Keywords:- Quantitative structure activity relationship (QSAR) model for 1,6-dihydro-

pyrimidine derivatives , Anti-Bacterial activity , 2/3-bromo-N 0 -(substituted benzylidene/3-

phenylallylidene) benzohydrazides. 
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ABSTRACT  

An essential aspect of applications that involve nanotechnology is the manufacture of 

nanomaterials by chemical, physical, and biosynthetic techniques. The traditional techniques 

used to produce nanomaterials are costly, energy-intensive, also require the utilisation of 

hazardous chemicals, and generate an enormous quantity of wastes. Silver nanoparticles can 

be produced inexpensively and environmentally via plant-based synthesis, which has many 

advantages over conventional physical and chemical processes. Silver nanoparticles have 

outstanding chemical resistance to degradation, are inexpensive, and are less harmful. In the 

review, we go over a green method of producing silver nanoparticles. Because of their 

antimicrobial and antioxidant properties, the nanoparticles are good possibilities for being used 

in a variety of medical procedures. The variety of fruits that can be used for the synthesis of 

nanoparticles are discussed in this article. Several qualitative and quantitative methods are used 

for producing the nanoparticles. Their characterisation is essential, and different techniques for 

analyses, including X-ray diffraction, scanning electron microscopy, transmission electron 

microscopy, Fourier transform infrared spectroscopy, and UV-Vis spectrophotometry, are used 

in confirming the distinctive features of the nanoparticles. Additionally, the biological activities 

of these nanoparticles are examined, along with their possible uses in medicine administration, 

antibacterial agents, catalysis, and the encouragement of plant development. Significant 

advancements in the use of green synthesis for the production of silver nanoparticles are 

highlighted in this paper, emphasising their potential to advance a number of scientific and 

technological domains, including biomedical applications. The techniques, properties, and 

applications of AuNPs made with this ecologically friendly technology are all covered in detail 

in this comprehensive study. 
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ABSTRACT: 

Copper Sulphide (CuS) nanoparticles have garnered significant interest due to their unique 

structural, morphological, and optical properties, which make them promising candidates for 

photocatalytic applications. In this study, CuS nanoparticles were synthesized using a 

controlled chemical method, and their crystal structure was characterized using X-ray 

diffraction (XRD), revealing a well-defined hexagonal phase. Scanning electron microscopy 

(SEM) and transmission electron microscopy (TEM) analyses confirmed the formation of 

uniform particles with nanoscale dimensions and distinct surface morphologies. UV-Vis 

spectroscopy indicated strong absorption in the visible region, highlighting their potential in 

solar-driven photocatalysis. The photocatalytic performance of the CuS nanoparticles was 

evaluated by monitoring the degradation of organic dye pollutants under visible light 

irradiation. The results demonstrated efficient degradation rates, attributed to the high surface 

area, narrow bandgap, and effective charge separation within the CuS structure. This work 

underscores the correlation between structural features and photocatalytic activity, suggesting 

that morphology and crystal phase control are key to optimizing CuS-based photocatalysts. 
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Synthesis, characterization and formulation of sodium calcium silicate 

bioceramic for drug delivery applications 
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Properties for Electroadhesive Actuation in Robotics 

Deepak Rosario J and A. M Shanmugharaj* 

 Sri Sivasubramaniyam Nadar College of Engineering, Chennai, Tamilnadu. 

ABSTRACT 

Poly(vinylidene fluoride-co-hexafluoropropylene) (PVDF-

hybrid nanocomposite films were developed and investigated for their potential application in 

robotic equipment, particularly to enhance the performance of electroadhesion based actuators 

and springs. These composite film electrodes were fabricated by overlaying copper nickel 

polyester fabric with thin layers of high-dielectric ink, forming a functional device capable of 

generating strong adhesive forces. When a voltage is applied across overlapping electrodes, 

charge separation occurs between the surfaces, resulting in electrostatic attraction that resists 

tensile loads over the electrode interface an effect highly beneficial for precision gripping and 

actuation in robotics. The PVDF-

doctor blade technique, with the influence of different ball milling durations on crystalline 

phase transformation and particle size carefully studied. Structural and morphological 

properties of both films and powders were characterized through X-ray diffraction (XRD), 

scanning electron microscopy (SEM), and Fourier-transform infrared (FTIR) spectroscopy. 

Furthermore, their electrical properties including AC conductivity, dielectric constant, 

dielectric loss, and electric modulus were systematically evaluated using AC impedance 

spectroscopy. The results demonstrate that optimized milling conditions lead to enhanced 

dielectric performance, making PVDF-

candidate for next-generation electroadhesive components in soft robotics and other 

electromechanical systems. 

Keywords: PVDF-
robotics actuators. 
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ABSTRACT 

Biopolymer based nano-fibrils finds its applications as food preservation, food additives and 

nutritional value in many food industries. Kefir is a fermented dairy product obtained from 

milk which is produced by adding unique micro-biota produced by kefir grains. In the records 

of previous years, the studies reported that the health benefits of using fermented milk product 

i.e. kefir gains extraordinary nutritional basics, improved lactose content, blood cholesterol 

lowering, boosts immune system with increased anti-oxidant and anti-microbial properties. 

-lg is a milk protein, 

dissolves in water which is 50% of the whey protein [1]. Kumar et al -lg protein 

in the range of acid pH shows more resistance in the calf stomach compared to other milk 

proteins. As a consequence of high nutritional uses it is used for the encapsulation in the form 

of self assembled nanofibrils. In this study, novel composite nanofibrils were prepared by 

encapsulating kefir in -l g nanofibrils by simple self-assembly method. AFM and TEM images 

showed the formation of well defined composite nanofibrils with an average length vary from 

into nanofibrils due to the possible hydrogen bonding interaction and peptide linkages. The 

composite nanofibrils were tested on cheese to enhance the physico-chemical properties and 

nutritional values. The obtained results show with low calories and reduced absorption of 

cholesterol of cheese which prevents infection and stimulate the immune system. 

Keywords: Nanofibrils, Proteins, Self-assembly, Encapsulation, Cheese. 
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ABSTRACT 

This works present the synergetic effect of metal doped cobalt molybdate and hexagonal boron 

nitride nanocomposite for optoelectronic applications. In the emerging field of 

optoelectronic applications, 2D nanomaterials have drawn a lot of focus. This work 

deals with the incorporation of doped metal oxide into 2D nanomaterial. XRD, FTIR, FE-SEM, 

HR-TEM, XPS, UV-VIS spectroscopy, and PL were used to characterize the as-prepared 

materials for phase structure, functional group analysis, morphology, elemental composition, 

and optical characteristics. From the FESEM and HRTEM analysis it is seen that the Cobalt 

molybdate has a cube like morphology and the nanocomposite exhibit both cube and nanosheet 

like morphology, this indicates the successful incorporation of the bare materials into the 

nanocomposite. From the PL analysis it is clearly visible that the nanocomposite exhibits a 

enhanced PL intensity when compared to the bare materials. From the PL analysis it is clearly 

visible that the proposed material can be used for various optoelectronic applications. 

Keywords: 2D nanomaterial, Photoluminescence, Phosphors, and Light emitting diodes. 
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ABSTRACT 

In this work, a novel polydiphenylamine/graphene-supported titanium dioxide (G@PDPA-

in-situ chemical oxidation 

method.  The prepared nanohybrid was systematically characterized to confirm its elemental 

composition, structural features, and vibrational properties. Detailed analyses were carried out 

using field emission scanning electron microscopy (FESEM), energy-dispersive X-ray 

spectroscopy (EDX) with elemental mapping, X-ray diffraction (XRD), and Fourier-transform 

infrared spectroscopy (FT-IR). These studies validated the successful formation of the 

G@PDPA

functional groups. The incorporation of graphene with titanium dioxide provides a high surface 

area and excellent conductivity, while polydiphenylamine (PDPA) contributes to enhanced 

electrochemical stability and electron transfer. The resulting (G@PDPA-

systematically investigated using cyclic voltammetry (CV) and electrochemical impedance 

spectroscopy (EIS) to evaluate its electrochemical properties. The synergistic interaction 

for the enhanced catalytic performance. Overall, the fabricated nanohybrid electrode 

demonstrates remarkable electrocatalytic behaviour and high stability, making it a potential 

candidate for use as an efficient anode catalyst in energy-related applications. The present study 

highlights the effectiveness of combining conducting polymers, carbon-based nanomaterials, 

and metal oxides to design advanced hybrid electrodes, providing new opportunities for 

sustainable energy technologies in the future. 

 

Keywords: polydiphenylamine; graphene; titanium dioxide; Electrochemical Behaviour; 
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ABSTRACT  

A study of radiation attenuation properties of Rare Earth and tellurium oxide Incorporated 

Boro-bismuth vanadium glass was conducted using computational methods to evaluate their 

shielding efficiency against gamma radiation. Key shielding parameters, including Linear 

Attenuation Coefficient (LAC), Mass Attenuation Coefficient (MAC), Effective Atomic 

Number (Zeff), Half-Value Layer (HVL), Tenth-Value Layer (TVL), Mean Free Path (MFP), 

and Equivalent Atomic Number (Zeq), were calculated using simulation-based tools. The 

impact of rare earth and TeO2 content on structural compactness and density was analyzed to 

understand its role in enhancing radiation attenuation. Results indicate that increasing rare earth 

and TeO2 concentration improves gamma shielding capability, particularly at low and medium 

photon energies, due to the high atomic number and density contributions. This computational 

investigation provides valuable insights for designing lightweight, non-toxic glass materials 

suitable for radiation protection applications. 
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ABSTRACT 

Lithium-Zinc Boro-tellurite glasses infused with gold nanoparticles and co-infused with gold 

and silver nanoparticles exhibit significant shielding capabilities against gamma rays and 

neutrons, attributed to various beneficial properties. This study examines gamma interaction 

parameters, including LAC, HVL, MAC, Zeff, EBF, and EABF across an energy spectrum of 

0.015 MeV to 15 MeV, utilizing Phy-X/PSD software. The values measured for these 

attenuation parameters were compared with those derived from the Py-MLBUF. An analysis 

was conducted to compare the glass's gamma and neutron shielding features with those of 

various ordinary concrete and other tellurite glasses. The low HVL, MFP, and high µm, Zeff, 

and RCS values signify that this set of glass materials has effective shielding properties. 

According to the results, the BTLLZAgAu-2 glass sample, doped with gold and silver 

nanoparticles, exhibited superior radiation shielding performance. The current glasses can 

serve as a superior protective material compared to Pb-free glasses, commercial glasses, and 

traditional concrete. 

 

 

  



 
 

 

 
 

PP-12 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

 
 

 

Synthesis of SnO2 nanoparticles for toxic dye degradation application 

R. Anithadevi¹*, R. Parkavi2 and C. Ravichandran3 
1,3Department of chemistry, Easwari Engineering College, Chennai  600 128,Tamilnadu, 

India 
2Department of chemistry, Meenakshi College of Engineering, Chennai  600 078, 

Tamilnadu, India 
 

E-mail*:  anithadevi.r@eec.srmrmp.edu.in 

ABSTRACT:  

Tin oxide nanoparticles (NPs) were synthesized using an eco-friendly green method. This 

process utilized a leaf extract from Tectona grandis as the reducing agent with Stannous 

-NPs 

included an analysis of their optical, morphological, and structural properties through various 

techniques such as XRD, FTIR, TEM, SEM, EDAX, UV-Vis, DLS and PSA. The nanoparticles 

exhibited a direct bandgap of 3.81 eV with a corresponding absorption peak at 254 nm. An 

emission peak was also observed at 506 nm. Analysis via FTIR showed an O-Sn-O stretching 

agglomeration. An EDAX elemental analysis determined the material composition to be 85% 

-NPs was evaluated by monitoring 

the degradation of various dyes using UV-vis spectroscopy. The degradation efficiencies were 

found to be 92.01% for Congored, 94.11% for Crystal violet, 99.27% for Malachite green and 

88.6% for Reactive black. This highlights their potential for effective photocatalytic 

application. 

Keywords: Green synthesis, Tectona grandis leaf extract, Rietveld Refinement, Tin Oxide 

nanoparticles, Photocatalytic application. 
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ABSTRACT:   

The title compound has been synthesized by the reaction of 1,3-dimethyl-2,6-diphenylpiperidin-

4-one with hydroxylamine hydrochloride using sodium acetate trihydrate as catalyst in ethanolic 

medium.  Structural elucidation of the title compound has been carried out by IR and NMR. 

Further, structure of the title compound has been evaluated by single crystal X-ray diffraction 

technique. Single crystal of the title compound has been grown by slow evaporation method from 

ethanol solution. The title compound has been crystallized in monoclinic crystal system and the 

unit cell parameters are a = 11.0965(14) Å, b = 6.9861(8) Å, c = 12.2382(15) 

Single crystal XRD study reveals that piperidone ring adopts chair 

conformation. The molecular structure of the title compound has been optimized using density 

functional theory (DFT) at B3LYP/6 311 G (d, p) level and the results compared with the 

experimental results. The Hirshfeld surfaces and 2D fingerprint plots were generated using 

CrystalExplorer 21.0. Two-dimensional fingerprint plots disclose the occurrence of all inter-

molecular contacts exist in the crystal. The total interaction energy of the title compound has been 

calculated for a 3.8 Å radius cluster of molecules around the selected molecule. Docking study has 

been carried out for the synthesised compound using proteins (PDB Code: 3ERT) and the binding 

affinity was found to be -7.97 kcalmol-1. 
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ABSTRACT 

MXenes, a novel class of 2D transition metal carbides and nitrides, have gained significant 

attention for their applications in energy storage, biomedicine, and corrosion protection. In this 

study, a composite coating of TiN, MXene, magnesium-aluminium layered double hydroxides 

(MgAl-LDH), and titanium oxide was synthesized and applied to a magnesium AZ31 alloy via 

a hydrothermal method. TiN MXene was in-situ synthesized using NH4F and HCl, exfoliated 

into few-layered nanosheets, and combined with a separately prepared titanium oxide sol to 

of the coatings were analysed using X-ray diffraction (XRD), Fourier-transform infrared 

spectroscopy (FTIR) and scanning electron microscopy (SEM). Electrochemical studies 

revealed a significant improvement in the corrosion resistance of AZ31 alloy due to the 

MXene-MgAl-LDH layer. Furthermore, the titanium-modified coating exhibited exceptional 

corrosion resistance, with an electrochemical performance of Ecorr = -1.42 V and Icorr = 2.6617 

× 10 A/cm². The coating also demonstrated self-healing properties, further enhancing its long-

term stability. Additionally, hydrogen evolution and scratch tests were conducted to assess the 

durability and adhesion strength of the coatings. A detailed corrosion mechanism was proposed 

to elucidate the protective effects of the composite coating. The study highlights the potential 

of MXene-based coatings in advancing corrosion-resistant materials for lightweight 

magnesium alloys. 

Keywords : MXenes, AZ31 alloy, corrosion resistance, surface modification, Electrochemical 

studies 
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ABSTRACT  

Crystal violet dye adsorption from aqueous solution onto  Bentonite clay -MnO2  

nanocomposite has been studied experimentally using batch adsorption method. The prepared 

nanocomposite was characterized  by XRD, FT-IR, and SEM to confirm its structural, 

functional, and surface properties Effects of various parameters such as initial dye 

concentration, adsorbent dose, contact time, particle size and  initial solution pH were carried 

out. . The adsorption isotherm was described using Langmuir, Freundlich, Temkin and  

Dubinin-Radushkevich isotherm  models. Pseudo first order, pseudo second order, Elovich and 

Intraparticle diffusion kinetic models were used to test the adsorption kinetics. The kinetic data 

were well described by the pseudo second order kinetic model. The mechanism of the 

adsorption process was determined from the intraparticle diffusion model. Therefore, the 

examined results indicates that the Bentonite clay -MnO2  nanocomposite could be employed 

as a low cost alternative for the removal of crystal violet dye from industrial effluents. 

Keywords:   Adsorption, crystal violet, Adsorption isotherm, Kinetics. 
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ABSTRACT: 

The synthesis, characterization, and computational analysis of (Z)-methyl 2-(1-(2-oxo-2H-

chromen-3-yl)ethylidene)hydrazinecarboxylate, a coumarin-based hydrazone derivative. The 

compound was synthesized by condensing 3-acetylcoumarin with methyl carbazate in ethanol 

under mild conditions, and the progress of the reaction was monitored by thin-layer 

chromatography (TLC). The structure of the synthesized product was confirmed using FT-IR, 
1H NMR, 13C NMR, and high-resolution mass spectrometry (HR-MS). The spectroscopic data 

supported the successful formation of the hydrazone derivative. Furthermore, density 

functional theory (DFT) calculations were performed to optimize the molecular geometry and 

analyze electronic properties, including HOMO LUMO energy gap, Mulliken atomic charges, 

and molecular electrostatic potential. The combined experimental and theoretical results 

provide valuable insights into the structural and electronic features of the compound. 

Considering the reported biological importance of coumarin-hydrazone scaffolds, this study 

highlights the potential of the title compound as a promising candidate for further 

pharmacological evaluation. 
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ABSTRACT 

The work was carried out on the adsorption of malachite green dye from aqueous solution using 

bentonite clay  MnO2 nanocomposite. The incorporation of manganese dioxide, a transition 

metal oxide with strong adsorption into bentonite can significantly enhance its dye adsorption 

performance. The adsorbent was synthesized by dispersing bentonite clay with manganese 

dioxide, followed by drying, using XRD, FTIR and SEM techniques. to confirm its structural 

and surface properties. Batch adsorption experiments were conducted to investigate the 

influence of parameters such as contact time, adsorbent dose, initial dye concentration, solution 

pH, and temperature.. The adsorption data were analyzed using Langmuir and Freundlich 

isotherm models, while kinetic studies were performed using pseudo-first-order, pseudo-

second-order, Elovich, and intraparticle diffusion models.  Results indicated that the 

Bentonite MnO2 nanocomposite exhibited high adsorption efficiency for Malachite Green, 

with the process following pseudo-second-order kinetics and fitting well with the Langmuir 

isotherm model, suggesting monolayer adsorption.. The study demonstrates that Bentonite

MnO2 nanocomposite is a cost-effective, eco-friendly, and promising nanoadsorbent for the 

removal of Malachite green dye from industrial effluents. 

Keywords    Malachite Green, Adsorption isotherm, Adsorption, Kinetics. 
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Post Graduate Department of Chemistry, Nallamuthu Gounder Mahalingam College, 

Pollachi  PIN: 642 001, India 

E-mail*: velayuthampillaim@ngmc.org 

ABSTRACT: 

A novel hydrazone derivative, (E)-N'-(1-(2-chloroacetyl)-3-methyl-2,6-diphenylpiperidin-4-

ylidene)-2-cyanoacetohydrazide, was synthesized and examined through experimental and 

computational studies. The compound was obtained by condensing chloroacetylpiperidin-4-

one with cyanoacetyl hydrazide under mild conditions, and the reaction was monitored using 

Thin Layer Chromatography (TLC). Structural confirmation was achieved by FT-IR, HRMS, 

and NMR (¹H and ¹³C) spectroscopy, all of which supported the expected framework. To 

complement experimental data, Density Functional Theory (DFT) calculations at the 

B3LYP/6-311G(d,p) level were carried out to optimize molecular geometry and evaluate 

electronic structure. Theoretical bond lengths, bond angles, and dihedral angles were consistent 

with experimental results. Frontier molecular orbital analysis revealed a narrow HOMO

LUMO energy gap, suggesting favorable reactivity and possible biological activity. Overall, 

the integrated synthetic, spectral, and computational findings highlight this compound as a 

promising scaffold with potential applications in medicinal and pharmaceutical chemistry.
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ABSTRACT  

Industrial wastewater pollution, especially from textile, leather, and electroplating industries, 

poses a serious threat to water quality due to the presence of synthetic dyes which are toxic, 

non-biodegradable, and carcinogenic. Among various treatment methods, adsorption has 

proven to be the most effective due to its simplicity, efficiency, and cost-effectiveness. This 

study investigates the potential of nanocomposite prepared from Prosopis spicigera (SAPS)  

and manganese dioxide (SAPS-MnO ) for the removal of Auramine yellow dye from aqueous 

solutions. The adsorbent was characterized using XRD, FTIR, and SEM. Batch adsorption 

experiments were conducted to study the effects of various parameters such as initial dye 

concentration, adsorbent dosage, contact time, pH, temperature, and particle size. The 

adsorption data was analyzed using Langmuir, Freundlich, Temkin, and Dubinin

Radushkevich isotherm models to identify the best fit and propose a possible adsorption 

mechanism. Kinetic and thermodynamic studies will also be conducted to understand the rate-

controlling steps and nature of the adsorption process. The results are expected to demonstrate 

that SAPS-MnO nano composite can serve as an  efficient and low-cost alternative  for  

Auramine yellow dye removal from wastewater. 

 

Keywords:     Auramine yellow, Adsorption isotherm, Kinetics, Adsorption.
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ABSTRACT: 

The present work focuses on the synthesis, spectral characterization, and computational studies 

of a novel oxime derivative, (E)-2-chloro-1-(4-(hydroxyimino)-3-methyl-2,6-

diphenylpiperidin-1-yl)ethanone. The compound was synthesized by reacting N-chloroacetyl-

3-methyl-2,6-diphenylpiperidin-4-one with hydroxylamine hydrochloride under mild 

conditions, and the product was purified by recrystallization. Structural elucidation was 

achieved using Thin Layer Chromatography (TLC), Fourier Transform Infrared Spectroscopy 

(FT-IR), High-Resolution Mass Spectrometry (HR-MS), and Nuclear Magnetic Resonance (¹H 

and ¹³C NMR) techniques, which confirmed the successful formation of the oxime derivative. 

Computational studies were performed using Density Functional Theory (DFT) at the 

B3LYP/6-311G(d,p) level to optimize the molecular geometry and analyze electronic 

parameters such as bond lengths, bond angles, HOMO LUMO energy gap, and Mulliken 

population distribution of the title compound. The combined experimental and theoretical 

findings revealed a stable molecular structure with favorable electronic properties, suggesting 

potential reactivity and biological relevance. This integrated approach enhances the 

understanding of structure property relationships in oxime derivatives and highlights their 

possible applications in medicinal, analytical, and material sciences. 
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ABSTRACT 

Nanotechnology has emerged as a promising field for developing functional materials with 

unique physicochemical and biological properties. In this study, an eco-friendly approach was 

adopted for the green synthesis of zinc oxide nanoparticles (ZnO NPs) using the aqueous leaf 

extract of Biophytum sensitivum,a plant rich in bioactive phytochemicals such as alkaloids, 

flavonoids, phenolics, glycosides, tannins, and saponins. The biosynthesized ZnO NPs were 

extensively characterized through Ultraviolet Diffuse Reflectance Spectroscopy (UV Vis 

DRS), Powder X-ray Diffraction (XRD), Fourier Transform Infrared Spectroscopy (FT-IR), 

Energy Dispersive Analysis of X-rays (EDAX), Field Emission Scanning Electron Microscopy 

(FE-SEM), and High Resolution Transmission Electron Microscopy (HRTEM). 

The UV Vis DRS spectrum revealed a sharp absorption edge at ~380 nm, corresponding to a 

band gap of 3.2 3.3 eV, confirming the semiconductor nature of ZnO. XRD analysis confirmed 

the crystalline wurtzite phase with an average crystallite size of 16.56 nm, while FT-IR 

indicated the role of phytochemicals in capping and stabilizing the nanoparticles, with a distinct 

Zn O stretching band at 

composition close to 1:1. FESEM and HR-TEM images displayed granular, agglomerated 

morphologies with nanoscale dimensions and polycrystalline structures. These findings 

confirm that ZnO NPs synthesized using Biophytum sensitivum extract possess excellent 

optical and structural properties. 

 

Keywords: Biophytum sensitivum, biosynthesis, zinc oxide nanoparticles, absorption edge. 
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ABSTRACT: 

Copper oxide nanoparticles (CuO NPs), synthesized via plant-mediated approaches, have 

attracted significant attention due to their eco-friendly, cost-effective, and sustainable 

production methods. In this study, Biophytum sensitivum leaf extract rich in phytochemicals 

served as a green reducing and stabilizing agent for CuO NP synthesis. The obtained 

nanoparticles were characterized using UV-Vis DRS, XRD, FTIR, EDX, FE-SEM, and HR-

TEM analyses, which confirmed their monoclinic crystalline nature, nanoscale size (average 

crystallite size ~17.56 nm) and high purity. Optical and structural evaluations revealed 

favorable properties for biomedical and technological applications. These findings suggest that 

phytofabricated CuO NPs hold great promise in nanomedicine, optoelectronics, and 

photocatalysis. The study highlights plant-mediated synthesis as a sustainable route for 

developing functional nanomaterials with diverse applications. 

Keywords: Green Synthesis, Biophytum sensitivum, Sustainable Production, Nanomedicine. 

  



 
 

 

 
 

PP-26 

GREEN SYNTHESIS, CHARACTERIZATION AND ANTICANCER 

ACTIVITY OF NICKEL OXIDE NANOPARTICLES 

Vigneshwaran A1, Jayanthi E2, Navya Narayanan1, Anuja G1 and Anusuya M1* 

1Post Graduate Department of Chemistry, Nallamuthu Gounder Mahalingam College, 

Pollachi, Tamilnadu, India  642001 
2 Department of Chemistry, Kongunadu Arts And Science College, Coimbatore, Tamilnadu, 

India  641029 

E-mail*: anusuyamk@gmail.com 

ABSTRACT 

An aqueous leaf extract of Bauhinia racemosa Lam. was prepared and utilized for the eco-

friendly synthesis of nickel oxide (NiO) nanoparticles. The biosynthesized NiO nanoparticles 

were characterized using UV Visible spectroscopy, Fourier Transform Infrared (FT-IR) 

spectroscopy, X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM), and Energy 

Dispersive X-ray Analysis (EDAX) with color mapping. The UV Visible spectrum of the NiO 

nanoparticles showed an absorption peak at 290 nm, indicating nanoparticle formation. FT-IR 

analysis of the B. racemosa 

corresponding to the O H stretching of alcohols or phenolic compounds and the N H 

stretching of proteins or enzymes, respectively. The NiO nanoparticles exhibited a 

characteristic peak at 623 c O bond stretching. XRD analysis showed 

nature of the nanoparticles. SEM images revealed spherical-shaped nanoparticles with 

noticeable agglomeration. EDAX analysis confirmed the elemental composition, showing 

prominent peaks for Ni and O. The anticancer activity of the synthesized NiO nanoparticles 

was evaluated using the A549 lung cancer cell line, with cisplatin as the standard. The 

results suggest that phytomediated NiO nanoparticles hold promising potential for anticancer 

drug development. 

Keywords: Green Synthesis, Bauhinia racemosa Lam, nanoparticles, nickel oxide. 
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ABSTRACT: 

In this work, we undertake a rigorous analytical exploration of the (2+1) (2+1)(2+1)-

dimensional multicomponent Yajima Oikawa (MYO) system, which governs the resonant 

interaction between several short-wave modes and a long-wave component in dispersive 

media. Through the application of the truncated Painlevé approach (TPA), we succeed in 

constructing a broad family of exact localized waveforms under carefully imposed parametric 

conditions. The resulting solutions encompass exponentially confined dromions, algebraically 

localized lump states, and intricate rogue-wave assemblies characterized by spatiotemporal 

intensity amplification. These nonlinear excitations arise naturally from the complex coupling 

mechanisms inherent in the YO framework, where dispersion and nonlinearity act in concert. 

The explicit forms of the solutions reveal a spectrum of dynamical behaviors, including fusion 

and fission processes, soliton interactions, and bound-state formation. From a practical 

standpoint, such localized entities display properties that are highly attractive for optical fiber 

communication, including strong spatial confinement of energy, robustness against external 

disturbances, and tunability through adjustable system parameters. The findings not only 

establish the MYO system as a fertile platform for modeling advanced optical soliton 

phenomena but also open new avenues for the development of photonic communication 

technologies and the broader study of integrable multicomponent nonlinear systems. 

Keywords: Nonlinear wave dynamics, YO system, Truncated Painlevé analysis, Dromions, 

Lump solutions, Rogue waves, Optical fiber communication.  
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ABSTRACT 

The titled compound r(2),c(4)-Bis(benzyloxycarbonyl)-c(5)- hydroxy--t(5)-methyl--t(3)-p-

Methylphenylcyclohexanone has been prepared by condensing benzyl acetoacetate and 4-

methyl benzaldehyde in ethanol using methylamine as catalyst. The reaction mixture was kept 

at room temperature for one day. The synthesized compound was characterized by their 

elemental analysis, IR, Mass, 1H and 13C NMR Spectral data.. From these spectral data, the 

formation and structure of the synthesized compound such as r(2),c(4)-

Bis(benzyloxycarbonyl)-c(5) -hydroxy-t(3)-p-Methylphenylcyclohexanone has been 

confirmed..  
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ABSTRACT:  

Volatile organic compounds are emitted after combustion by petrol and diesel vehicles. Even 

after the use of various techniques to curb emission from vehicles, the presence of volatile 

organic compounds remains in the emissions. Air pollution from vehicles has been known to 

cause skin and eye irritation, respiratory disorders, inflammation, cardiovascular diseases and 

cancer. This article aims to evaluate the endocrine disrupting properties of these chemicals by 

using "Endocrine Disruptome" software. Common volatile organic compounds from petrol, 

diesel and also those running on biofuels have been chosen. This computational screening 

approach provides a rapid and cost-effective method to identify the toxic effects of volatile 

organic compounds on endocrine disruption. It has been found that a majority of the volatile 

organic compounds emitted by vehicles have a harmful effect on the androgen receptor. 

 

Keywords: Volatile organic compounds, Endocrine-disrupting chemicals,Endocrine 

Disruptome 
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ABSTRACT:   

In this work, 0.1% of indium (In) doped molybdenum trioxide (MoO3) has been successfully 

synthesized by hydrothermal method. The morphology, structure, optical properties and 

functional groups of the annealed powder have been characterized by scanning electron 

microscope (SEM), Energy dispersive X-ray analysis (EDAX), X ray diffraction (XRD), UV-

Vis spectroscopy and Fourier transform infrared spectroscopy (FTIR) respectively. The 

structural characterization of In doped MoO3 confirms successful addition of indium ions to 

MoO3 and structural parameters such as crystallite size, dislocation density and lattice strain 

were evaluated using Debye-Scherrer (D-S) and Williamson Hall (W-H) formulae. The 

existence of orthorhombic structure is identified which implies the peaks corresponding to 

(110), (040), (021), (111), (060), (200), (002), (081), (062) crystallographic planes and 

crystallite size were about 70.1, 89.36, 109.62, 83.26, 72.59, 81.01, 94.13, 67.77 and 30.76 nm 

respectively.  
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ABSTRACT:   

In this work, ZnO and Al doped (0.1 at%, 0.5 at% and 1 at%) ZnO in the presence of glyoxalic 

acid have been synthesized using modified sol-gel method. The decrease in crystallite size was 

observed with increase in the concentration of Al.  In the absence of the surfactant, hexagonal 

faceted ZnO nanorods of different sizes were obtained. This results in larger specific surface 

area obtained from BET analysis as 111.44 m2/g. These uniform nanostructures exhibited 

sensitivity of 94% with response time as 68 s and recovery time as 50 s. This was attributed to 

the enormous surface active sites for the adsorption-desorption process to take place. The 

selective detection of ethanol under various gas circumstances like acetone and chloroform was 

also achieved using these samples. 

 

Keywords: Aluminium; zinc oxide; sol - gel; ethanol   
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ABSTRACT:   

Copper oxide (CuO) is regarded as an excellent material for optical, electrochemical, and 

sensing applications due to its cost-effective production, wide availability, and optimal physical 

and chemical properties. Copper oxide nanostructures were prepared using hydrothermal route. 

Nanostructures are characterized using Attenuated Total Reflectance (ATR), Powder X-ray 

Diffraction (XRD), Scanning electron Microscope (SEM) and Ultraviolet- Diffuse Reflectance 

Spectroscopy (UV-DRS). Functional group and structural properties have been studied using 

ATR. From the SEM image, spherical shaped CuO nanoparticles of grain size around 850nm 

is obtained.  

 

 

 

 

Keywords: Copper Oxide; hydrothermal; structural and optical properties; nanostructures. 
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ABSTRACT: 

A mesoporous NiO MgO composite was synthesized via the sol gel method and employed as 

a heterogeneous catalyst for the N-arylation of aniline and its derivatives. Characterization 

using FTIR, XRD, SEM, and nitrogen adsorption desorption confirmed a mesoporous structure 

with an average pore size of 9.26 nm and a surface area of 56.462 m²/g, ensuring effective 

exposure of active sites. The catalyst exhibited excellent performance in promoting C N bond 

formation, delivering high efficiency in the N-arylation process. Notably, the NiO MgO system 

demonstrated outstanding recyclability, retaining significant catalytic activity over multiple 

cycles with minimal loss. These results highlight the robustness, eco-friendly nature, and cost-

effectiveness of the composite, underscoring its potential for sustainable organic 

transformations. 

 

Keywords: Heterogeneous catalysis; Mesoporous NiO-MgO composite; sol - gel; N-arylation 

 




