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ABOUT RAFAS 2021 

Following the remarkable success of the 1st and 2nd edition of the international 

conference on RECENT ADVANCES IN FUNDAMENTAL AND APPLIED SCIENCES 

(RAFAS) in November 2016 and November 2019, the School of Chemical Engineering 

& Physical Sciences is delighted to announce the 3rd edition of RAFAS in June 2021 

to spur the exchange of knowledge and ideas in the field of science and technology. 

The conference will be a convergence of scientists, research investigators, students, 

and other professionals from diverse backgrounds who will deliberate upon various 

current issues related to different branches of sciences and technology. 

The conference aims to provide a platform to present the current research and latest 

technologies being adopted that address local and international scientific challenges. 

RAFAS 2021 will offer an ideal environment for young researchers as well as 

practitioners to promote discourses regarding new advances in every facet of science 

and technology. The focus of the conference will be on various research fields of basic 

sciences (viz. Physics, Chemistry, Mathematics), Chemical Engineering and 

Petroleum Engineering. On similar lines to that of the previous editions of RAFAS, the 

current edition (in online mode) will also provide a perfect platform to build productive 

coordination between the academia and the industry, which is very much the need of 

the hour. So, you are hereby cordially invited to participate and share your innovative 

ideas during RAFAS-2021. 
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Shri. Ashok Mittal 

Chancellor 

 
 

FOREWORD 
 

It gives me immense pleasure to welcome all the delegates and participants from the academia 

and the industry, at 3rd edition of an international conference RAFAS-2021, on the 25th and 26th 

June, 2021 in online mode.  The previous two editions of RAFAS, that were held in 2016 and 

2019 were a grand success with a galaxy of well-known research investigators and scientists 

from all over world converging on the Lovely Professional University campus and exchanging 

their scientific ideas. We are living in extremely exciting as well as trying times. On one hand, 

fast paced innovations and advancements in science and technology are consistently uplifting 

the living standards of society and creating new knowledge, while on the other hand, humanity 

is facing a challenge terms of Corona Virus Disease (COVID-19). Through a series of RAFAS 

conferences, an attempt is being made by the School of Chemical Engineering and Physical 

Sciences to deliberate over the emerging societal issues and to discuss possible solutions. The 

whole of the human civilization will reap the maximum benefits through the outcomes of this 

conference. My best wishes are always with the organisers of the conference. I further hope 

that this conference will become memorable for many years to come and it will be enriched by 

exciting and open-minded discussions with scientists and engineers commanding positions of 

international repute. 

 

(Ashok Mittal) 

Chief Patron, RAFAS 2021 
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Mrs. Rashmi Mittal 

Pro-Chancellor 

 
 

From the Desk of Pro-Chancellor 
 

At the very outset, I would like to extend a warm welcome to all the delegates and the 

participants to this unique confluence of the academia and industry at Lovely Professional 

University. As a demonstration of our commitment towards building a sensitive and responsible 

society, the School of Chemical Engineering and Physical Sciences is hosting an international 

conference on the Recent Advances in Fundamental and Applied Sciences (RAFAS 2021) in 

online mode. This conference is aimed at exploring meaningful methods to solve the problems, 

humanity is faced with, nowadays. I have a strong feeling that RAFAS 2021 will act as a 

catalyst in bringing about the most important and significant changes in the view points through 

which we see science and technology as a whole. I am sure that the brain storming sessions, 

deliberations and discussions during the conference will not only leave the audience richer in 

terms of new ideas and new knowledge but will also make the world a better place to live than 

it is now. My best wishes are with organizers of this wonderful conference and all the best to 

all of them. 

 

(Rashmi Mittal) 

Patron, RAFAS 2021 
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Dr. Ramesh Kanwar 

Vice-Chancellor 

 
 

From the Desk of Vice-Chancellor 
 

On behalf of the RAFAS2021, International Conferences Program Committee, it gives me an 

immense pleasure to welcome all of the distinguished scientists, delegates, participants, young 

researchers and students from all over the world who are attending this 3rd edition of  

International Conference on Recent Advances in Fundamental and Applied Sciences (RAFAS 

2021) under the aegis of School of Chemical Engineering and Physical Sciences, Lovely 

Professional University, Punjab, India, on 25th and 26th June, 2021 in online mode. In this 

conference, the scientific community will have the opportunity to discuss current research and 

state-of- the- art technologies, which are of huge interest and importance to the global 

community of research investigators and research students, who are pursuing their advances 

degrees at universities of eminence around the world. The goal of RAFAS 2021 conference is 

to bring together a multi-disciplinary group of scientists and engineers from all over the world 

under one roof and to present and exchange path breaking ideas related to diverse disciplines 

of physics, mathematics, chemistry and chemical engineering. The main aims of this 

conference include promotion of research of the highest level and make quality research 

globally validated. These aims will be achieved through the brain storming sessions, 

presentations and debates that will be held in this conference. Since this conference covers 

global aspects of applied sciences from very fundamentals to practical applications, it is an 

excellent opportunity for Lovely Professional University faculty members and students to 

interact with world renowned experts from India and abroad and develop collaborative research 

programs. I want to congratulate the organizers of this conference and wish them a grand 

success as far as the outcomes of this international conference are concerned. Finally, I would 

like to express my sincere appreciation to the many volunteers who made this prestigious get-

together of scientific community possible. I wish to acknowledge, in particular, the members 

of the programme committee, the cluster chairs, and session organizers for helping us in setting 
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up of this scientific exchange program of this scale. I sincerely hope that RAFAS 2021 

conference will deliberate and discuss all the different facets of the science and technology and 

come up with recommendations that will lead to a better, healthier, and sustainable world. 

 

Sincerely, 

(Dr. Ramesh Kanwar) 

Patron, RAFAS 2021 
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Dr. Lovi Raj Gupta 

Executive Dean 

 
 

MESSAGE 

 

We proudly announce the commencement of 3rd edition of International Conference on “Recent 

Advance in Fundamental and Applied Sciences (RAFAS 2021)” on 25th and 26th June, 2021 

in online mode. This conference aims to bring together leading academicians, scientists and 

research scholars to exchange and share their innovative ideas, views, trends and concerns as 

well as practical challenges encountered and solutions adopted in the disciplines of physics, 

mathematics, chemistry and chemical engineering. RAFAS 2021 is a flagship conference of 

School of Chemical Engineering and Physical Sciences of Lovely Professional University. The 

conference will cover all theoretical, computational, and experimental aspects of research 

investigations encompassing the present and futuristic needs of the academia and industry. We 

believe that the confluence of diverse and dynamic group of learned speakers and panellists 

will provide an in-depth insight, as well as, actionable and meaningful practices to brainstorm. 

It will also help them in discovering new ideas, improve their technical skills and showcase 

capabilities and discoveries on this platform for the whole world to see and deliberate upon. 

The faculty members and students of the School of Chemical engineering and Physical 

Sciences, Lovely Professional University deserve to be congratulated for their tireless efforts 

in giving shape to RAFAS2021. I firmly believe that this conference will pave the way to open 

up new opportunities in all scientific fields. 

I wish this conference a grand success. 

 

(Dr. Lovi Raj Gupta) 

Chairman, RAFAS 2021 
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Oxides using First Principles Calculations   

254 

189 CHE041 Chromone a Versatile Moiety for Study of Antioxidant Behaviour 255 

190 CHE042 Studies on Potential of Magnetic Field Applications for 
Sustainable Agriculture 

256 

191 CHE043 Synthesis, Characterization and Anti-tubercular activity of 
Heterocyclic Selenosemicarbazones 

257 

192 CHE044 A Review on Recycled Aggregate Concretes (RACs) 258 

193 CHE045 In-silico evaluation of some anti-tubercular agents 259 

194 CHE046 Role of antibacterial activities of zinc oxide nanoparticles 260 

195 CHE047 A Comprehensive Study Of Therapeutic Entities For Treatment 
Of Cataract 

261 

196 CHE048 Overview of Optical Biosensors for the Detection of Cadmium 
in Milk 

262 

197 CHE049 In vitro assays and techniques used in anticancer drug 
discovery 

263 

198 CHE050 A review on treatment of cancer via selenium compounds 264 

199 CHE051 QSAR, Fragment Based Design And Studies Of Physiological 
Activity Of a Series Of Sulphonamides Using Structural And 
Sterimol 

265 

200 CHE052 Synthesis, characterization of copper complexes of 
phenylpiperazine ring-based ligands, and evaluation of 
antimicrobial, BSA binding, DFT, molecular docking studies 

266 

201 CHE053 Organic Photovoltaics: A Structure Design And Operating 
Principles 

267 

202 CHE054 Synthesis of ZnO NPs decorated adenine functionalized carbon 
and its application as recyclable nanocatalyst in one-pot 
synthesis of 2-amino-4H-chromenes 

268 

203 CHE055 Designing of ultrafine PdNPs immobilized N-doped carbon for 
the reduction of nitroarenes 

269 

204 CHE056 Phytoaccumulation of Nitrate Loads from Drinking Water by 
Using Different Aromatic Grasses: Green Technology 

270 

205 CHE057 Electrospun Nanofiber Mats as “Smart Surfaces” for Desorption 
Electrospray Ionization Mass Spectrometry (DESI MS)-Based 
Analysis and Imprint Imaging 

271 

206 CHE058 Influence of Polypyrrole Morphology on Gas Sensing 273 

207 CHE059 Development of a highly efficient Nb-doped Ta3N5 solar catalyst 
immobilized with biomass soot carbon for H2 production via 
water splitting 

274 

208 CHE060 Rice straw biochar for removal of phenol from water 275 

209 CHE061 Nanostructure Cu doped ZnO nanocomposites as an efficient 
solar-catalysts for mineralization of pesticide from agricultural 
aquatic waste under solar irradiation 

276 

210 CHE062 Pandemics are not territorial but Intellectual Property Rights 
are- How a correlation can be sought 

277 

211 CHE063 Lignocellulosic biomass derived activated carbon and its 
applications in removal of gaseous pollutants: A review 

278 
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212 CHE064 Synthesis and Characterization of Dipyrrin Based fac-M(CO)3 
Containing Complexes 

279 

213 CHE065 Corrosion potential of reinforced EDTA Zn-Fe alloy in acidic and 
basic medium 

281 

214 CHE066 Anticancer Medication in Click Chemistry 282 

215 CHE067 How Effective is Direct Targeting of Genes Instead of Gene 
Products in Providing Promising Lead: Lessons from Discovery 
of Naphthyridine-Azaquinilone as Lead for Huntington’s 
Disease 

283 

216 CHE068 Nano-structural modification of g-C3N4 withLa2O3 

nanocomposite for solar light induced photocatalytic 
mineralization of pesticides 

284 

217 CHE069 Analysis of Hemolytic Anemia by using Different Gemini 
Surfactants 

285 

218 CHE070 Air Pollution Tolerance Index of Plants 286 

219 CHE071 1, 2, 3-Triazole based conjugates-potential Cholinesterase 
(AChE and BChE) and BACE inhibitors for treatment of 
Alzheimer 

287 

220 CHE072 A Critical Review on Basalt Fibre Geo-Polymer Concrete 289 

221 CHE073 Scat analysis and insights into human wildlife conflict: A tool to 
protect carnivore’s species across Kashmir region of J&K 

290 

222 CHE074 Therapeutic Application and Toxicity Associated with 
Crocussativus (Saffron) and its Phytochemicals 

291 

223 CHE075 Facile Synthesis and Characterization of Core-Shell 
Manganese Oxide – Polyaniline Nanocomposite as a Novel 
Antimicrobial Conducting Material 

292 

224 CHE076 Synthesis for the Chromogenic Receptor Studies based on 
Pyridine and Nitrogen-base Moieties 

293 

225 CHE077 Different Properties of Cotton Fiber Reinforced Polymer 
Composites-A Review 

295 

226 CHE078 UV-Vis Adsorption Studies of Nickel-Cobalt Ferrite Developed 
By Combustion Method 

296 

227 CHE079 Review on Spinel Ferrite Nanoparticles and It’s Wastewater 
Treatment Ability 

297 

228 CHE080 Lagenaria Siceraria Peel Waste Aqueous Extract Mediated 
Silver Nanoparticles For Degradation of Congo Red Dye 

298 

229 CHE081 Comparative Study of Physico-Chemical Parameters of 
Groundwater of Nagaur District, Rajasthan, India 

299 

230 CHE082 Inhibitory Effects of the Dravida Herbs on the Antibi-otic 
Resistant bacteria Isolated From Domestic Drinking Water 

300 

231 CHE083 X-Ray Crystallographic study of Methyl (E)-3-(methylthio)-4-
oxo-4-phenylbut-2-enoate 

301 

232 CHE084 Crystal structure of 3-hydroxy-17-oximinoandrost-5-ene 
methanol solvate 

302 

233 CHE085 Experimental Investigation and optimization of Ball Burnishing 
assisted Electrical Discharge Cladding process parameters to 
deposit biocompatible HA-rich layer on Ti-Implant Applications 

303 

234 CHE086 Thermophysical and conductometric study of lithium 
perchlorate in binary aqueous mixture of polyethylene glycol 
(PEG-400) 

305 

235 CHE087 Potential solvents and electrolytes for energy storage 
applications: A Review 

306 

236 CHE088 Pre harvest studies in sponge gourd (Luffa cylindrica L.) 307 
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237 CHE089 Population Dynamics of Maize Stem Borer, Chilo 
Partellusswinhoe 
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238 CHE090 A mini-review on rare earth metal doped ZnO nanomaterials for 
photocatalytic remediation of waste water 
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239 CHE091 The Significance of Molecularly Imprinted Polymers in Forensic 
Science 

310 

240 CHE092 A review on the Impact of Nanoparticles for Environmental 
Processes 

311 

241 CHE093 Title: In-vivo and In-vitro formulation evaluation models for 
Dental Caries: An up-to-date review 

312 

242 CHE094 Current strategies for the development of the new drugs for the 
treatment for COVID 19 
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243 CHE095 Palladium Oxide Nanoparticles-Decorated Mesoporous Silica 
on Graphene Oxide Nanosheets as Heterogeneous Catalyst for 
Synthesis of ꞵ-Substituted Indole Derivatives 
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244 CHE096 Sources and methods of contamination in water - A review 316 

245 CHE097 Quality Assessment of Leaves of Calotropis proceraLinn. with 
its In-Vitro Antioxidant and Antidiabetic Evaluation 

317 

246 CHE098 Air Purifier and Sweeper Combined System 318 

247 CHE099 Non-destructive detection of pork meat adulteration in minced 
meat using UV–VIS spectroscopy and chemometrics    
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248 CHE100 pH dependent complexing competency of two salicylaldehyde 
based dipodal tetradentate ligands towards Cu(II) and Ni (II) in  
aqueous solution 

320 

249 CHE101 Manifestation of antimicrobial activities: Benzotriazoles 321 

250 CHE102 Synthesis of a 1,2,3-triazole linked sensor of Pb (II) ion through 
copper (I)-catalyzed azide-alkyne cycloaddition reaction 

322 

251 CHE103 Magnetic green adsorbents for treatment of waste water 323 

MATHEMATICS 
252 MTH001 Single supplier- retailer inventory model for deteriorating items 

with linear decreasing demand 
326 

253 MTH002 Supplier-retailer coordination with trade credit for deteriorating 
items for FMCG 

327 

254 MTH010 Impact of delay parameter on plant- herbivore dynamics under 
Allee effect 

328 

255 MTH011 Effect of time-lag on two mutually competing plant populations 
under allelochemicals 

329 

256 MTH013 Bicomplex gamma and Riemann zeta functions and their 
conjugates 

330 

257 MTH014 Role of delay in toxin producing Phytoplankton and Zooplankton 
dynamics 

331 

258 MTH015 On pre-topological rings 332 

259 MTH016 Bifurcation and stability analysis of delayed SIR model 333 

260 MTH017 Bifurcation induced by delay parameter in plant growth 
dynamics 
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335 

262 MTH019 The optimal number of servers in a many server queuing 
system 

336 

263 MTH020 A review: Finte difference method for differential equations 337 

264 MTH021 Quantity based weights forecasting for TAIEX 338 

265 MTH022 Trigonometric similarity measures for Pythagorean fuzzy sets 
with applications to multi criteria decision making 

339 
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266 MTH023 A note on divisor 3-equitable labeling of graphs 340 

267 MTH024 Double divisor cordial labeling of graphs 341 

268 MTH025 Various properties of regular topology on C(X, Y) 342 

269 MTH026 Results on vanishing coefficients in infinite q-series expansions 
for mod 7 
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270 MTH027 An algorithm developed by implementing modified cubic hyper-
bolic B-spline based differential quadrature method on non-
linear Burgers' equation 

344 

271 MTH028 The influence of production rate on “out-of-control” probability 
and system reliability in a decentralized supply chain model 

345 

272 MTH029 Solving nonlinear ordered variational-like inclusion problem 
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346 

273 MTH030 A study on exact solutions of Einstein field equations in different 
cosmological models 

347 

274 MTH031 A decision- making problem for selecting an optimal antivirus 
mask over COVID-19 pandemic under new Pythagorean fuzzy 
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348 

275 MTH032 Construction of three-associate class PBIB designs by 
generating a set of square matrices 

349 

276 MTH033 Bi-quadratic varying deceleration parameter to study the 
cosmological model 

350 

277 MTH034 The stability analysis of coupled differential equations in                                   
stellar structure 

351 

278 MTH035 Enhanced estimation of finite population mean through 
exponential function using auxiliary information 

352 

279 MTH038 A Griffith crack at the interface of an isotropic and orthotropic 
half space bonded together 

353 

280 MTH039 Prediction of COVID-19 infected cases in India using time 
series model 

354 

281 MTH041 A class of generalized operator quasi - equilibrium problems 355 

282 MTH042 A review: Differential transforms in numerical study of 
differential equations 

356 

283 MTH043 A mathematical study on rising pressures of carbon emissions 
and acidity in aquatic bodies 

357 

284 MTH044 Sustainability of inventory models along with carbon emission 
for deteriorating goods 

358 

285 MTH045 Seasonal analysis of functioning of butter milk system and 
butter churner 

359 

286 MTH047 Prey- predator interactions with Beddington DeAngelis 
functional response under predator catching effects 

360 

287 MTH048 Data mining prediction techniques in health care sector 361 

288 MTH049 Preservation of properties under quasi-continuous function on 
topological space 

362 

289 MTH050 Topology on the space of scatterdly continuous on topological 
space 

363 

290 MTH051 Topology on the space of weak-homeomorphisms 364 

291 MTH052 Numerical solution to the gray-scott reaction-diffusion equation 
using hyperbolic B-spline 

365 

292 MTH054 A study on geometric mean cordial graphs 366 

293 MTH055 Prime labeling of 3-shadow graph of some star related graphs 367 

294 MTH056 Derivative of Bi-periodic Fibonacci polynomials and Bi-variate 
Bi-periodic Fibonacci polynomials 

368 
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295 MTH057 A brief review on singular value inequalities 369 

296 MTH058 Modelling the effect of toxin producing prey on predator 
population using delay differential equations 

370 

297 MTH059 Mathematical modeling of school teacher’s knowledge and 
beliefs about dyslexia 

371 

298 MTH060 New generalized information measure for fuzzy set 372 

299 MTH061 The differentially expressed genes and biomarker identification 
for dengue disease using transcriptome data analysis 

373 

300 MTH062 A note on 2-odd labeling of graphs 374 

301 MTH063 Geodesic lightlike submanifolds of Lorentzian Para-Sasakian 
manifolds 

375 

302 MTH064 A brief review of operator monotone and operator convex 
functions 

376 

303 MTH065 𝒈Å𝒔-closed sets in Alexandroff Soft topological spaces 

 

377 

304 MTH066 Effect of quarantine and vaccination on reproduction number of 
COVID-19 

378 

305 MTH067 A scaled three-term conjugate gradient method for convex-
constrained monotone nonlinear equations with application 

379 

306 MTH068 Cosmological models in general relativity 380 

307 MTH069 Development mathematical model to analyze the effects of 
Indian population on Indian health system 

381 

308 MTH070 An inventory model for perishable items with exponential 
demand 

382 

309 MTH071 A modified derivative-free double direction method for solving 
system of nonlinear equations with application 

383 

310 MTH072 Prime labeling and prime distance labeling of some simple 
graphs 

384 

311 MTH073 Travelling waves solution for Korte-weg de Vries-Burgers 
equation 

385 

312 MTH074 Numerical solutions of a time-dependent hydromagnetic 
micropolar dusty fluid between parallel plates through an 
inclined channel 

386 

313 MTH075 Solution of non-linear partial differential equations using 
Laplace transform modified Adomian decomposition method 

387 

314 MTH076 Investigation for numerical solution of Klein-Gordon equations 
using scale 3 Haar wavelets 

388 

315 MTH077 A comparative study and efficiency analysis between Sanchez 
and fuzzy TOPSIS methods in a multi-criteria decision-making 
problem for energy plant instalment 
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316 MTH078 An economic ordering policy earn interest on sales till the 
permissible period and without paying interest for the items kept 
in advance stock 

390 

317 MTH079 A comparative analysis of modified Ackley function in MBO with 
different distribution function 

391 

318 MTH080 Teaching-learning based optimization- A review on background 
and development 

392 

319 MTH081 Identifying the factors influencing to design an efficient aircraft 
using DEMATEL techniques 

393 

320 MTH082 Generating matrix for generalized Fibonacci sequence and 
Fibonacci polynomials 

394 

321 MTH083 Statistical analysis of quality learning and career aftermaths  
over MOOCS and done with face to face (F2F) classes 

395 
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322 MTH084 An optimum mathematical model for diet planning using linear 
programming 

396 

323 MTH085 Fourier series and Fourier integral equations and their 
applications in elasticity 

397 

324 MTH086 Accelerated homotopy perturbation Elzaki transformation 
method for solving nonlinear partial differential equations 

398 

325 MTH087 Blending type approximations by Kantorovich variant of α-
Baskakov operators 

399 

326 MTH088 A note on prime distance labeling of graphs 400 

327 MTH089 On the general solution and stability of the functional equation 
𝒇(𝒙 − 𝒚) − 𝒇(𝒙)𝒇(𝒚) = 𝒅 𝒔𝒊𝒏 𝒙 𝒔𝒊𝒏 𝒚 

401 

328 MTH090 Overall construction safety and terror management 402 

329 MTH091 To study the Bianchi type V cosmological model with quadratic 
equation of state in modified theory of gravity 

403 

330 MTH092 A nano fluid over an inclined plate in porous medium with 
radiation effect 

404 

331 MTH093 Chemical reaction on convective heat and mass transfer in a 
vertical wavy channel with oscillatory flux 

405 

332 MTH094 Optimum covariate designs for higher associate PBIB designs 406 

333 MTH095 Onset of double-diffusive convection in water and ester based 
magnetic nanofluids                             

407 

334 MTH096 An efficient numerical approach to simulate NPZ and SIR 
models with diffusion 

408 

335 MTH097 Analysis of growth in population through nonlinear stochastic 
process 

409 

336 MTH098 Permanence for an impulsively perturbed periodic single-
species model considering Monod-Haldane type functional 
response as predation term 

410 

337 MTH099 Fuzzy ELECTRE and TOPSIS method to analyse the risk 
factors of tuberculosis 

411 

338 MTH100 Analyzing the risk Factors of COVID-19 in India using 
intuitionistic fuzzy VIKOR method based on entropy weighting 

412 

339 MTH101 Numerical study of traveling-wave solutions for the Korteweg-
de Vries equation 

413 
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414 

341 MTH103 Bipolar intuitionistic fuzzy competition graphs 415 

342 MTH104 Numerical study of solitons and peakons of Camassa–Holm 
equation 

416 

343 MTH105 An overview of preparation, applications and important slip 
mechanisms of magnetic nanofluids 

417 

344 MTH106 Haar and Yager’s ranking methods for intuitionistic dense fuzzy 
set 

418 

345 MTH107 Fixed point theorems associated with picard sequence in G -
metric space 

419 

346 MTH108 A comprehensive analysis on controlling and hybrid 
synchronization in identical chaotic systems via active control 
method 

420 

347 MTH109 Compressed and secure encryption with RSA and Goldbach 
code 

421 

348 MTH110 Morphometric analysis for soil and water conservation of sub-
watersheds in Shivalik foothills of Punjab using geo-spatial 
technology 
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349 MTH111 Multiplicative coupled Fibonacci sequence of fifth order 423 

350 MTH112 Interactions of gravity with isotropic magneto micropolar   elastic 
material with two - temperature theory 

424 

351 MTH113 Some fixed point results using F-weak expansive mapping in 
relation theoretic metric space 

425 

352 MTH114 The existence of solutions for implicit functional integral 
equations by new generalizations of the banach contraction 
principle 

426 

353 MTH115 On novel generalization of enriched contraction fixed point 
theorem via the kirk's iteration 

427 

354 MTH116 Properties of 2-Fibonacci sequence 428 

355 MTH117 Modelling & Stability analysis of HIV/AIDS transmission 
dynamics among female prostitutes 

429 

356 MTH118 Applications of generalized Kudryashov method to Burgers 
equation 

430 

357 MTH119 Heat transfer between skin and core with the help of 
mathematical modelling    

431 

358 MTH120 Modelling on interacting population dynamics using fractional 
order derivative: A review 

432 

359 MTH121 Varies representations of third and higher order linear 
recurrence relation of Fibonacci type numbers 

433 

360 MTH122 A new approach to define length of Pythagorean triples and 
geometric series representation of Pythagorean triples 

435 

361 MTH123 Machine learning based computer aided diagnosis system for 
classification of breast masses in mammograms 

437 

362 MTH124 Mammogram image retrieval system using texture and 
semantic features 

439 

363 MTH125 Reliability analysis of the Zimbardo future time perspective 
subscale in the Indian context 

441 

364 MTH126 Equivalence testing and Bayesian reliability estimation of 
Volition model: instilling inferential nature in structural equation 
modeling 

442 

365 MTH127 Detection of weed using machine learning: Review 444 

366 MTH128 Propagation of SH-waves in two layered piezoelectric/fibre-
reinforced composite plate 

445 

367 MTH129 Fixed point results for generalized rational contractions in 
complex valued G-metric spaces 

446 

368 MTH130 Robust’s ranking technique for finding optimal solution of 
balanced and unbalanced fuzzy transportation problem for 
Hepta-decagonal fuzzy numbers 

447 

369 MTH131 Time series forecasting of COVID-19 cases in the most affected 
countries 

448 

370 MTH132 Dual solutions for the unsteady flow of MHD hybrid nanofluid 
over a flat/slandering surface 

449 

371 MTH133 Performance comparative analysis and prediction of diabetes 
mellitus using KNN and Naïve Bayes 

450 

372 MTH134 Mathematical modeling on yellow fever with effect of awareness 
through media 

451 

373 MTH135 A comparison of accuracy using machine learning techniques 452 

374 MTH136 Implicit relation and fixed point theorems in metric spaces for 
four maps satisfying E.A. property and (CLR) property 

453 

375 MTH137 Fixed point theorem for four self-maps satisfying (CLR) property 
in fuzzy metric space 

454 
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376 MTH138 Analysis of rate of convergence of some iterative schemes 455 

CHEMICAL ENGINEERING/PETROLEUM ENGINEERING 
377 CHM01 Design and Analysis of heat pipe 457 

378 CHM02 Application And Characterization Of Poly Vinyl Alcohol 
Membrane In Microbial Fuel Cell 
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379 CHM03 Water Pipeline Monitoring System Using Sensor Technology 
with IoT 
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Performance of Fluid Injection in Steam Injection EOR 

460 
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383 CHM07 Process Design for a Portable Green Filter through Low-cost 
bio-sorbents for Water Purification 

466 

384 CHM08 Study of Co-Pyrolysis Process of Biomass and Plastic Polymers 
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468 

385 CHM09 Study Of Bio-Oil Production From (Eucalyptus And Plastic) 
Wastes By Using The Co-Pyrolysis Technique: Review 

469 

386 CHM12 The Prerequisite of E-Waste Recycling-A Review Study 470 

387 CHM13 Monitoring Ambient Air Quality of Aligarh City UP, India 471 

388 CHM14 Economical Societal Approach to Sustainability for Domestic 
Sector in Mitigating Electricity Consumption 

472 

389 CHM15 Present Serviceability Rating (PSR) of Major Roads in 
Chandigarh, India: A Case Study 

473 

390 CHM17 Biochar production for Microbial fuel cell electrode 474 

391 CHM18 Effects of Modifiers on the Properties of Asphalt for Sustainable 
and Improved construction of Flexible Pavements 

475 

392 CHM19 Compressive Strength Enhancement of Pervious Concrete 
Using Polymer Fiber 

476 

393 CHM20 Coco Peat Organic Manure used as Adsorbents for Dyes 
Removal 

477 

394 CHM21 Statistical Analysis of the Environmental Awareness among the 
Under Graduate Students of Kashmir Valley Using SPSS 

478 

395 CHM23 Manufacturing of Phenol base Liquid Dispersing Agent 480 

396 CHM27 Acrylic Emulsion Modified with Cowdung for Architectural Paints 481 

397 CHM28 Tribal involvement in Forest conservation post implementation 
of Forest Rights Act, 2006 in Jammu and Kashmir 

482 

398 CHM29 Application of Urea Formaldehyde Raisin in Pavement 
Subgrade Stabilization at Hindon Barrage 

483 

399 CHM30 Analysis of Eccentrically Loaded Rectangular Footing on 
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485 
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Benchmark Experiment to Prove the Influence of Projectile Excited 

States on the Ion Stopping in Plasma 

Dieter H. H. Hoffmann 

School of Science, Xi'An Jiaotong University, China 

Abstract 

We report on a precision energy loss measurement and on our theoretical 

investigation of 100 keV/u helium ions in a hydrogen discharge-plasma. Collision 

processes of helium ions with protons, free electrons and hydrogen atoms are ideally 

suited for benchmarking plasma stopping-power models. Energy loss results of our 

experiments are significantly higher than the predictions of traditional models, where 

empirical values for the effective charge state are used. We obtained good agreement 

with our data by solving rate equations, where in addition to the ground state, also 

excited electronic configurations were considered for the projectile ions. Hence, we 

demonstrate that excited projectile states, resulting from collisions, leading to capture-, 

ionization- and radiative-decay processes, play an important role in the stopping 

process in plasma. 
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Solid-oxide electrolytes for the next generation of batteries 

Margit Fabian1, Istvan Tolnai1, Viktoria Kovacs Kis1, Atul Khanna2 

1Centre for Energy Research, 1121 Budapest Konkoly Thege st 29-33, Hungary 

1Department of Physics, Guru Nanak Dev University, Amritsar-143005, India 

Email: fabian.margit@ek-cer.hu 

Abstract 

Development of materials with novel composition to obtain rechargeable solid-state 

batteries with improved capacity and energy density is one of the hot topics in material 

science. Inorganic and thermally stable oxyhalide materials are potential substitutes 

for the toxic and flammable organic liquid electrolytes used in the Li-ion batteries. The 

oxy-halide glasses, are reported to show some of the highest Li+ and Na+ 

conductivities,   > 10-2 S cm-1 at room temperature (25oC) [1,2]. We report the 

synthesis of Li-, Na- and K-ion based oxy halides materials with nominal compositions: 

A3-2xMxO1+yCl1-2y (where A=Li, Na, K; M=Ba, Ca, Mg; 0x<1.5; 0y<0.5) using wet-

chemistry methods and maximum heat treatment limited to ~250oC. The samples have 

been characterized by neutron and X-ray diffraction, Raman and NMR spectroscopy, 

Differential Scanning Calorimetery and HighResolution Transmission Electron 

Microscopy (HRTEM).  

In-situ neutron diffraction studies were performed on the PSD beamline at the 10 MW 

Budapest research reactor [3] at 100°C. The Reverse Monte Carlo simulation [4] of 

the neutron diffraction studies have been used to identify the atomic parameters and 

short-range structural properties such as alkali and alkaline ion co-ordination 

environments and the bond lengths. Neutron diffraction and Raman studies found that 

the investigated Li, Na and K-based samples are mostly crystalline with small amounts 

of amorphous phases. NMR spectroscopy complement the diffraction data, provides 

mailto:fabian.margit@ek-cer.hu
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exclusive information on the local symmetry of the Li and Na key-elements. HRTEM 

studies show that the morphology of the Ba-Li3ClO and Ca-Li3ClO samples consists 

of nanograins of size < 10 nm.  The ionic conductivity was determined to be in the 

range of 10-6 S·cm-1 for all samples.  

The study provides the structural characterization of alkali oxy-halide compounds 

doped with Ca, Ba and Mg, that have potential applications as electrolytes in the solid 

state batteries. [5] 
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Impact of structure on the electronic and optical properties of 

metal-chalcogenide/halide crystals 

Michal Piasecki 

J.Dlugosz University Częstochowa, Armii Krajowej 13/15, 42200 Częstochowa, 

Poland 

Abstract 

Search for new materials with desired properties and optimization of their synthesis 

methods is one of very important directions of physics development. It allows to get 

research objects to verify new hypotheses or confirm predictions of advanced 

theoretical concepts (e.g. topological materials Pb1-xSnxSe). From the other hand, 

concerning the engineering materials, it is important to obtain optimal, desired 

properties (efficiency, durability, non-toxicity, manufacturing costs) for particular 

applications.  

In our work we focused on establishing the fundamental relationship between chemical 

composition, crystallographic structure and physical properties and then we tried to 

explain laser stimulated effects such as change in absorption, piezo-optical properties, 

intensity of the second and third harmonics of light or the phenomenon of 

luminescence. This allowed to determine which chemical bonds or kind of defects and 

their concentration in the crystallographic structure have a crucial influence on the 

observed relationships. This knowledge gives the possibility of introducing effective 

modifications of particular compounds by creating new crystals, solid solutions, 

doping, low dimensionality and improving the growth technology in order to achieve 

the desired properties. 

For synthesized crystals, we additionally conducted comprehensive studies of 

crystallographic and electronic structures using the XRD method, XPS and XES 
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photoelectron spectroscopy. Because the XPS and XES studies allow to determine 

not only the total density of electron states in the valence band, but also the partial 

contribution to total density of states from individual atoms, after DFT calculations it is 

possible to check the agreement between the calculated and experimental data. In 

addition, we put a special emphasis on the experimental determination of the band 

gap, activation energy and their dependence on temperature, structure of defect etc., 

which is also an additional important procedure to verify the prediction of 

computational methods. We compared the results of calculations with relevant optical 

measurements performed in a wide spectral range, NLO effects, photoconductivity 

and piezo-optics. In convincing manner, we demonstrate that the electron properties 

and material constants of chalcogenide crystals can be changed in a wide range by 

means of laser irradiation (the photo-induction process). 

The aim of this talk is a presentation of the found relationship between the structure 

and the electronic and optical properties for selected crystals, using computational 

methods as well as nonlinear-optical phenomena, photoconductivity and 

piezoelectricity as research tools. 

Keywords: chalcogenides, halides, photoinduced phenomena, DFT. 
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Advanced catalyst design for dry methane reforming applications 

Patrick J. Masset 

Koszalin University of Technology, Faculty of Mechanical Engineering 

ul. Śniadeckich 2, 75-453 Koszalin, Poland 

Abstract 

Environment issues and global warming resulting from the use and emission of 

greenhouse gases are two of the most important challenges of the 21st century. 

Therefore, reducing the emission of greenhouse gases or at least converting them 

thermally into industrial products is intensively investigated. The dry reforming of 

methane (DRM) reaction to produce syngas (CO + H2), has attracted much intention 

in the last few decades compared to the steam reforming reaction. The DRM reaction 

produces syngas with lower H2/CO ratio, which is more appropriate for the Fischer-

Tropsch and methanol syntheses and can contribute to the reduction of greenhouse 

gases. 

The dry reforming of methane (DRM) by CO2: (CH4 + CO2 ↔ 2 CO + 2 H2, ΔH298K = 

+247 kJ/ mole) is an attractive reaction to produce H2 as clean energy source and e-

mobility. This reaction can be carried out at high temperatures (1000-1200 °C) without 

catalysts but at the cost of the facility lifetime due to corrosion and materials issues. 

This can be partially alleviated by using supported noble metals (Ru, Rh and Pt) but 

not affordable industrially. Unfortunately, severe deactivation of catalysts, mostly 

caused by sintering of the nickel particle (active phase) and the filamentous carbon 

deposition which leads to the reactor blockage hamper an industrialization. The carbon 

formation on the catalytic active surface are owing to the inverse Boudouard’s 

reaction (Eq.1) and methane decomposition (Eq.2) 

2CO → CO2 + C             ΔH298K = -173 kJ mol-1                 (Eq (1)) 
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CH4 → C(s) + 2H2           ΔH298K = +75kJ mol-1                    (Eq (2)) 

New type of catalyst using hydrotalcite materials are envisaged and offers a wide 

range of design capabilities due to their versatile composition and attached properties. 

Hydrotalcite allow to obtain homogenously distributed metallic phase in a well-defined 

crystal structure. HT compounds are lamellar anion clays of general formula [M1-x
2+ 

Mx3+(OH)2]x+[An-]x/n.mH2O, where M2+ and M3+ are the divalent and trivalent cations, 

An- is the interlamellar anion of valence n, x = [M3+]/([M3+] + [M2+]) and 0.20 < x < 0.3 

are prepared by solid-phase crystallization method to obtain a pure lamellar and well 

crystallized structure. Calcined hydrotalcite materials form mixed-metal oxides have a 

high thermal stability, a great dispersion of fine metal active phase (after reduction) 

and are well suited for DRM. This presentation gives an overview about the key issues 

regarding catalyst for the DRM reaction and provides some examples of the 

development of hydrotalcite based catalysts NiAl, CoAl, NiMgAl, CoMgAl. The 

corresponding design and synthesis, catalyst characterisations and performances will 

be shown and discussed. 
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Heterogeneous Oxidation Catalysis: A Sustainable Route for Fine 

Chemical Production 

Sourav Biswas, State University of New York, Buffalo State, Buffalo, NY, USA 

Abstract 

Selective oxidation of organic molecules by molecular oxygen is a subject of 

considerable importance in the context of the environmentally benign synthesis of 

commodity chemicals. Heterogeneous materials have been established as 

fundamental pillars supporting the advances in ‘green chemistry’, from the perspective 

of cost and waste minimization. However, dependability on precious metals, 

promoters/ additives and harsh reaction conditions hinder the widespread use of 

heterogeneous catalysts over traditional pathways for chemical synthesis. This talk 

will introduce some of the fundamental and practical challenges facing this field, 

together with a presentation of efforts we have made to address these challenges, 

emphasizing the development of a unique type of mesoporous transition metal oxide 

and its application in a series of selective oxidation reactions. This will be followed by 

understanding the mechanistic aspects, especially the role of the surface oxygen 

species, oxygen vacancies and related oxygen transportation by the metal oxides. 
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Liquid-liquid transitions in strontium tellurite and lead tellurite 

melts 

Atul Khanna 

Department of Physics, Guru Nanak Dev University,  
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Email: atul.phy@gndu.ac.in 

Abstract 

Tellurite glasses and crystals are technologically important materials which find 

applications in optical waveguides, non-linear optical devices and thermal sensors.  

TeO2 is a conditional glass former that forms glass under the condition of high melt-

quenching rates (~105 K·s-1 ), while the binary and ternary tellurite systems containing 

alkali, alkaline-earth, rare-earth, transition and heavy metal oxides form glasses easily 

at moderate quenching rates (~102 to 103 K·s-1) and have a wide glass-formation 

range. The tellurite glass network has   dual Te-O coordination of 3 and 4 with oxygen.  

Te-O speciation in the glass network can be studied by neutron and X-ray diffraction 

techniques. The coordination of network-forming cations influence the glass forming 

ability (GFA) of the material and the latter property is determined by the concentration 

of the  network modifiers  such as Li2O, V2O5, CuO, SrO, PbO and  Bi2O3 in the tellurite 

systems [1-6].  Some metal oxides such as SrO, PbO, La2O3 and Bi2O3 when added 

into TeO2, form anti-glass inclusions of the size of several microns within a glass 

matrix. An anti-glass is a solid, which has long range order of cations (Te4+, Sr2+, Bi3+, 

Nb5+ etc.) but these are statistically distributed at their sites while the anion sites are 

partially vacant.  Consequently, the X-ray diffraction patterns of bismuth tellurite, lead 

tellurite, bismuth-niobium tellurite and strontium tellurite anti-glass materials show 

sharp peaks but their Raman spectra show broad phonon bands very similar to 

mailto:atul.phy@gndu.ac.in


34 

 

glasses [7-10]. Strontium tellurite and lead tellurite glass systems show an intriguing 

influence of the melt temperature on the GFA of the material. It is discovered that the 

strontium tellurite and lead tellurite melts solidify into transparent glass-ceramics upon 

cooling from lower temperatures of 650-750oC, however when the same melts are 

cooled from higher temperatures in the range of 750-950oC, the GFA decreases 

drastically and anti-glass and/or crystalline phases are produced upon solidification 

[11]. Strontium tellurite and lead tellurite melts show memory effects due to slow 

structural transitions which influence their GFA [11]. It is found that the melt 

temperature determines the phase formation upon cooling and solidification; these 

results challenge the conventional theories which predicted that melt-quenching rate 

is the only fundamental condition for glass formation [12].  It is concluded that the 

short-range structure of tellurite melts evolve rapidly with temperature and critically 

influences its GFA. 

[1] Amarjot Kaur et al Materials Research Bulletin 110(2019)239 
[2] Navjot Kaur et al Solid State Sciences 114(2021)106564 
[3] Navjot Kaur et al J. Non-Cryst. Solids (2021)119884 
[4] Hirdesh et al Acta Crystallographica B77(2021) 275 
[5] Rajinder Kaur et al Acta Crystallographica B76(2020)108 
[6] Atul Khanna et al  RSC Advances 10(2020)42502 
[7] Rajinder Kaur et al J. Non-Cryst. Solids 540(2020)120117 
[8] Rajinder Kaur and Atul Khanna  J. Luminescence 225(2020)117375 
[9] Nupur Gupta et al RSC Advances 10(2020)13237 
[10] Nupur Gupta et al J. Non-Cryst. Solids  513(2019)24 
[11] Atul Khanna et al  J. Alloys and Compounds 881(2021)160595 
[12] D. Turnbull Contemporary Physics 10(1969)473 
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Interaction of solitons in a polarized dusty plasma 

N. S. Saini 
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Email: nssaini@yahoo.com 

Abstract 

Dust is an ubiquitous component of space and astrophysical environments and has a 

wide ranging applications in the different fields as well as in the study of astrophysical 

and space environments. Most of the space and astrophysical observations confirmed 

the presence of non-Maxwellian distribution of particles in different plasma 

environments. Nonthermal ions from the Earth’s bow shock have also been observed 

by the Vela satellite and in and around the Earth’s foreshock. The effects of dust grain 

charge fluctuations, external magnetic field and obliqueness are found to modify the 

properties of this dust acoustic nonlinear structures significantly. The deformation of 

the Debye sheath around the dust particulates in the background of non-uniform 

plasmas is termed as polarization force. This polarization force modifies the 

characteristics of dust acoustic waves (DAWs). It is interesting to study the interaction 

between dust acoustic nonlinear structures travelling in opposite directions in a dusty 

plasma with charged particles featuring non-Maxwellian distribution under the effect of 

polarization force and is investigated by employing extended Poincaré-Lighthill-Kuo 

method. Further, We have investigated the head-on collision between multi-solitons, 

shocks etc. It is found that the effect of polarization force and the presence of non-

Maxwellian ions have an emphatic influence on the phase shifts after interaction. In a 

small amplitude limit, the impact of polarization force on time evolution of nonlinear 

structures is also illustrated. It is remarked that the findings of present investigations 

may be useful in laboratory experiments and in space/ astrophysical environments. 
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Nanoscale patterning by ion beams and their functionalization 

Tapobrata Som 

Institute of Physics, Sachivalaya Marg, Bhubaneswar 751 005, INDIA 

Abstract 

Low to medium energy ions lead to the formation of nanoscale patterns on materials 

surface under special conditions. These surfaces represent an interesting example of 

spontaneous pattern formation in non-equilibrium systems exhibiting different features 

like wavelength coarsening or a transition to spatiotemporal chaos. Different pattern 

types are observed for different experimental conditions. For instance, wavelike ripple 

patterns and dot arrays under oblique and normal ion incidence, respectively are in 

commonplace. Under special conditions, the ripples can undergo a transition to 

faceted nanostructures as well. Likewise, one can achieve extremely ordered 

nanowire-like pattern formation in some cases. These patterned substrates are 

gaining increasing interest in recent years as templates for thin film growth. In this talk, 

I shall present studies on nanoscale pattern formation at surfaces and their functional 

properties through growth of thin films on these patterns. Few such examples where 

nanoscale surface patterns are of importance are light absorption, plasmonics, 

nanoscale magnetism, and cold cathode electron emission. 
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Phase separation and thermomagnetic hysteresis in La1-x-y 

PryCaxMnO3 thin films 

H K Singh 
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Abstract 

Phase separation (PS), a vital ingredient of the physics of doped rare-earth 

manganites, dominates the composition-temperature (x-T) diagram of intermediate 

and low bandwidth manganites like Nd1-xSrxMnO3, Sm1-xSrxMnO3, and La1-x-

yPryCaxMnO3, with the latter emerging as the prototypical phase separated system. 

Here a detailed investigation of the magnetic and magnetotransport properties of La1-

x-yPryCaxMnO3 thin films grown by magnetron sputtering is reported. Our results show 

that (i) magnetotransport characteristics are extremely sensitive to the relative fraction 

of the coexisting FMM (ferromagnetic metallic) and AFM/COI 

(antiferromagnetic/charge-ordered insulator) phases at the beginning of the 

thermomagnetic process, (ii) the phase separation tendency weakens when the 

fraction of AFM/COI phase is reduced, (iii) AFM-COI phase is more sensitive to 

substrate-induced strain than the FMM, (iv) during the cooling cycle temperature a 

dynamical magnetic liquid separates the high AFM-COI phase from the low-

temperature glassy phase, (v) during the warming cycle devitrification of the glass first 

yields FMM phase which is followed by a dynamic liquid and then the AFM-COI phase. 

The dynamical magnetic liquid is an outcome of the tug-of-war between the FMM and 



38 

 

AFM-COI phases, and it manifests in form the megahysteresis in the temperature, and 

magnetic dependent magnetization (M-T) and resistivity (ρ–T, ρ–H) with the difference 

between the cooling and warming cycle transitions temperatures being as large as 

~70 K. The insulator-metal transition during the two thermal cycles is well fitted by the 

power law of the type TIM(H) = TIM
0 + βHα, with warming > cooling. The area of the 

temperature-dependent thermomagnetic hysteretic loop scales with the magnetic field 

as AT(H) = AT0e
−ΓH. The isothermal thermomagnetic hysteretic loop scales with the 

magnetic field as A(H) = AH(H − HIM)
η. Here the constant HIM is the magnetic field at 

which the isothermal magnetic field induced AFMI–FMM phase transition appears. The 

area of the thermomagnetic resistivity mimics the temperature dependence of the 

cooling cycle resistivity behaviors and the associated IMT. Our results suggest that the 

critical ingredients of the phenomenological models used to explain the observed 

hysteresis in temperature-and magnetic field-dependent [(ρ–T) and (ρ–H)] loops are 

the mesoscale phase separation, appearance of magnetic liquid during the cooling 

cycle, and nearly equilibrium magnetic solid-like behavior while warming. 
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A Strong Linkage between Minimum Magnetizability and Maximum 

Entropy Principles 

Savaş Kaya 
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Email: savaskaya@cumhuriyet.edu.tr 

Abstract 

Some new developments regarding to the applications in solid state chemistry of 

Conceptual Density Functional Theory (CDFT) [1] are available in the literature. 

Recently, Kaya and coworkers [2,3] introduced a composite chemical reactivity 

descriptor including chemical hardness and molar volume concepts and proposed 

Maximum Composite Hardness Rule for solid state reactions. Electronic structure 

principles like Maximum Hardness Principle, Minimum Polarizability Principle, 

Minimum Electrophilicity Principle, Minimum Magnetizability Principle and Maximum 

Entropy Principle provide important insights in the prediction of reactivity and stabilities 

of chemical species. Maximum Entropy Principle states that “the most probable 

distribution is associated with the maximum value of the Shannon entropy.” According 

to Minimum Magnetizability Principle imparted to science by Chattaraj and Pal [4], “A 

stable configuration/conformation of a molecule or a favorable chemical process is 

associated with a minimum value of the magnetizability.” In the present study [5], 

illuminating the powerful link between Minimum Magnetizability and Maximum Entropy 

Principles, some new equations are derived to calculate standard absolute entropies 

of inorganic ionic crystals based on molar diamagnetic susceptibilities. The agreement 

between experimental and calculated data imply that Minimum Magnetizability 
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Principle also will find common applications like Maximum Entropy Principle in the 

many field of the science.  

References 
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[3] von Szentpály, L., Kaya, S., & Karakuş, N. (2020). Why and When Is Electrophilicity 
Minimized? New Theorems and Guiding Rules. The Journal of Physical Chemistry A. 
124, 51, 10897–10908 
[4] Tanwar, A., Pal, S., Ranjan Roy, D., & Kumar Chattaraj, P. (2006). Minimum 
magnetizability principle. The Journal of chemical physics, 125(5), 056101. 
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Biodegradable Plastics in Indian Context 

Vimal Katiyar 
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Abstract 

This presentation highlights the use of available bio-resources and facility available in 

India for development of value added sustainable polymeric products for Engineering, 

Commodity and Biomadical Applications. Biopolymers can be extracted from 

renewable feedstock such as plants, marine animals, insects, etc. It is noteworthy to 

mention that so far biopolymers extracted from these sources have limited applications 

in large scale plastic production. Among the available bio-based plastics, polylactic 

acid (PLA), poly (caprolactone), Polyhydroxyalkanoates, have made its own place due 

to its biodegradability and have a potential to replace some of the conventional fossil 

based plastics. It is noteworthy to mention that properties such as melting point, 

stiffness, heat stability temperature and gas barrier properties limit its use in high 

temperature commodity and engineering applications. In relation with PLA, such 

limitations can be overcome by developing new class of high molecular weight 

stereocomplex PLA (sc-PLA). In this context, sc-PLA and its sc-PLA-

bionanocomposites could be possible alternative when used with different biobased 

nanofillers such as cellulose nanocrystals, silk nanocrystals, modified chitosan, etc. 

with improved Heat Deflection temperature is enhanced up to ~140°C at optimum 

bionanofiller loading. Due to the presence of various bionanofillers, ultimate tensile 

strength is enhanced significantly. Based on the studies, it is concluded that 

bionanofillers are good candidates for enhancing the stereocomplexation in the PLA. 
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In this talk, fabrication strategies for synthesis of stereocomplex-PLA-

bionanocomposites and evaluation of their properties along with possible applications 

will be discussed. This talk will also focus on fabrication of bionano-fillers, processing 

of bionanocomposites caste films, injection molded products and 3D printing for 

biomedical and also its uses in energy applications. This presentation will also be 

focused towards utilization of other bio-based plastics and their formulations in the 

area of agriculture, food packaging, energy harvesting, biocatalysis, water purification, 

orthopedics, self-cleaning Fabrics.    

Reference:  
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5 (8), 6835-6844. 
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Exploring production aspects of blue hydrogen and valuable CNTs 

from natural gas via catalystic decomposition 
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Abstract 

The need for clean, sustainable energy sources is increasing due to environmental 

fouling from fossil fuel emissions. Hydrogen is one of the best clean fuels with high 

energy density and no adverse environmental effects. The most common hydrogen 

production method, i.e., Steam Methane Reforming (SMR), emits a high amount of 

CO2 (1300 times more than the product). Hydrogen produced in this way is called grey 

hydrogen. The exploration of blue hydrogen and green hydrogen is essential 

considering current environmental concerns. Thermo-Catalytic Decomposition of 

methane (TCD) is an attractive approach for the production of blue hydrogen. The 

energy requirement of the TCD process is quite similar to commercial SMR (37.8 

kJ/mol H2 vs. 41.3 kJ/mol H2). Furthermore, the TCD process avoids energy-intensive 

units, i.e., pressure swing adsorption for CO2 separation, because it produces COx-

free H2 and solid carbon. Different forms of carbon (i.e., CNTs, graphene) can be made 

by optimizing the shape and size of the metal crystals of the catalyst.  

In this context, methane decomposition in a fluidized bed reactor was investigated. 

Iron and nickel-based alumina-supported catalysts were prepared and tested for 

methane decomposition in the fluidized bed reactor. High methane conversion (>80%) 

and multi-walled bamboo-shaped carbon nanotubes were obtained by these catalysts. 

Prepared catalysts, as well as CNTs, were characterized by TPR, BET, FE-SEM, HR-
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TEM, Raman spectroscopy, TGA, etc. The economic analysis of the process was also 

analysed for Hydrogen generation.  

Keywords: Fluidized bed reactor, Methane Decomposition, Hydrogen, Carbon 

nanotubes, Thermo-catalytic Process  

References:  

1. K. R. Parmar, K. K. Pant, S.Roy, Energy Convers Manag 2021, 232, 113893.  
2. S. K. Saraswat, K. K. Pant, Int. J. Hydrogen Energy 2011, 36, 13352. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



45 

 

Block Designs: Basics to Research Level 
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Abstract 

Block designs is the most important ingredient in the field of design and analysis of 

experiments in particular and Statistics in general. Applications of block designs are 

omnipresent. Whenever there is a need to perform a comparative study between at 

least two treatments, block designs play an important role in its identification and 

analysis. 

The evolution of these designs in combination with complexity of the population has 

gained attention in the recent past.  

This talk will discuss the need for blocking, various methodologies for blocking so as 

to make it fit for industrial application and scenarios where these can be used. 

 In the later part of my discussion, I will discuss more complex and widely used block 

designs which are significantly contributing in recent research around the globe. 
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Abstract 

Approximation theory is the branch of mathematics which studies the process of 

approximating general functions by simple functions such as polynomials, finite 

elements or Fourier series. Approximation processes arise in a very natural way in 

many problems dealing with the constructive approximation of functions as well as 

solutions to (partial) differential equations and integral equations. The study of such 

subject falls into an intensive research area, developing in different directions by many 

mathematicians. Several investigations have been devoted to the approximation 

properties of new sequences of operators, which might generalize or modify well-

known ones, in order to get better results. Issues related to these studies are, for 

instance, shape preserving properties of the approximating operators, estimates of the 

rate of convergence, asymptotic formulae, saturation problems, approximation of 

semigroups of operators, asymptotic behavior, direct, and converse results. Several 

approximation processes have been successfully applied for example in Computer 

Aided Geometric Design, in the theory of artificial neural networks, and in evolution 

problems arising in population genetics, financial mathematics, and other fields. 

Summability techniques were also applied on some engineering problems like Chen 

and Jeng [J. T. Chen and Y. S. Jeng, Dual series representation and its applications to 
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a string subjected to support motions, Advances in Engineering Software, vol. 27, pp. 

227–238, 1996] who implemented the Cesàro sum of order (C, 1) and (C, 2), in order 

to accelerate the convergence rate to deal with the Gibbs phenomenon, for the 

dynamic response of a finite elastic body subjected to boundary traction. Chen et al. 

[J. T. Chen, H.-K. Hong, C. S. Yeh, and S. W. Chyuan, Integral representations and 

regularizations for a divergent series solution of a beam subjected to support motions, 

Earthquake Engineering and Structural Dynamics, vol. 25, pp. 909–925, 1996] applied 

regularization with Cesàro sum technique for the derivative of the double layer 

potential. Similarly, Chen and Hong [J. T. Chen and H.-K. Hong, Review of dual 

boundary element methods with emphasis on hypersingular integrals and divergent 

series, ASME Applied Mechanics Reviews, vol. 52, pp. 17–33, 1999] used Cesàro sum 

regularization technique for hypersingularity of dual integral equation. 

The goal of this talk is to attract researchers as well as scientists who are working in 

the recent advances in operator methods in approximation theory and related 

applications. 

Potential topics of this talk include but are not limited to the following: 

• Approximation by positive operators 
• Approximation by linear/nonlinear operators 
• Approximation by integral operators 
• Rate of convergence and moduli of smoothness 
• Simultaneous approximation 
• Approximation problems for semigroups of operators and evolution equations 
• Multidimensional problems 
• Abstract approximation theory 
• Quantum & Post Quantum Calculus in Approximation Theory 

The theory of summability arises from the process of summation of series and the 

significance of the concept of summability has been strikingly demonstrated in various 

contexts e. g. in Analytic Continuation, Quantum Mechanics, Probability Theory, 

Fourier Analysis, Approximation Theory and Fixed Point Theory. The methods of 

almost summability and statistical summability have become an active area of 
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research in recent years. This short monograph is the first one to deal exclusively with 

the study of some summability methods and their interesting applications. We consider 

here some special regular matrix methods as well as non-matrix methods of 

summability. Broadly speaking, signals are treated as functions of one variable and 

images are represented by functions of two variables. Positive approximation 

processes play an important role in Approximation Theory and appear in a very natural 

way dealing with approximation of continuous functions, especially one, which requires 

further qualitative properties such as monotonicity, convexity and shape preservation 

and so on. Analysis of signals or time functions is of great importance, because it 

conveys information or attributes of some phenomenon. The engineers and scientists 

use properties of Fourier approximation for designing digital filters. In this talk, we 

discuss the basic tools of approximation theory & determine the error (degree) in 

approximation of a signal (function) by different types of positive linear operators in 

various Function spaces like as in Lp-spaces. During this talk, few applications of 

approximations of signals will also be highlighted. Approximation processes arise in a 

very natural way in many problems dealing with the constructive approximation of 

functions as well as solutions to (partial) differential equations and integral equations. 

The study of such subject falls into an intensive research area, developing in different 

directions by many mathematicians. Several investigations have been devoted to the 

approximation properties of new sequences of operators, which might generalize or 

modify well-known ones, in order to get better results. Issues related to these studies 

are, for instance, shape preserving properties of the approximating operators, 

estimates of the rate of convergence, asymptotic formulae, saturation problems, 

approximation of semigroups of operators, asymptotic behavior, direct, and converse 

results. Several approximation processes have been successfully applied for example 
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in Computer Aided Geometric Design, in the theory of artificial neural networks, and in 

evolution problems arising in population genetics, financial mathematics, and other 

fields. The goal of this talk is to attract researchers, engineers as well as scientists 

who are working in the recent advances in operator methods in approximation theory 

and related applications. 

The study of sequence spaces occupies a very prominent position in analysis. The 

convergence problems have always been of great interest. The theory of sequence 

spaces has widely used in several branches of mathematics such as the structural 

theory of topological vector spaces, law of large numbers and the theory of functions. 

It has a significant contribution in enveloping the classical summability theory via 

matrix transformations from the one sequence space to another sequence space. The 

study of sequence spaces came into existence by special results in the theory of 

summability. 

The concept of summability is the generalization of the concept of convergence. 

Summability is a theory of assigning the value to a series whose sequence of partial 

sums diverges. It is an extremely constructive area for the application of functional 

analysis. In 1890, Italian analyst Ernesto Cesàro was the first to deal with the sum of 

divergent series and defined Cesàro summation. Several alternative methods of 

assigning a value to an infinite series were invented by mathematicians; these are 

known as “summability methods”. Some of the most familiar methods of summability 

are those that are associated with the names of great mathematicians like Hölder 

summability, Abel summability, Borel summability, Nörlund summability, Riesz 

summability etc. 
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Abstract 

The structural properties of the cubic boron (BN, BP, BAs) compounds are investigated 

by a first-principle linear combination of atomic orbital method. The structural 

properties such as the equilibrium lattice parameter, bulk modulus and its pressure 

derivative of Boron-V compounds have been calculated in two phases zinc-blende 

(B3) and rocksalt (B1) and compared with other theoretical and experimental works. 

The structural phase transition from the zinc-blende (ZB) structure to the rocksalt (RS) 

structure has been observed at 1089.8, 147.5 and 133.5 GPa for BN, BP, BAs 

compounds respectively. The elastic constants Young’s modulus, shear modulus, 

Poisson’s ratio, anisotropy factor have been investigated in the stable phase B3.  

Keywords: First principles, LCAO, Boron-V compounds, B3, B1 
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Nanoparticles using Chemical method - A Review 

Nisha, *Rajesh Kumar   

Department of Physics, Lovely Professional University, Jalandhar, Punjab. 

Email: rajesh.12236lpu.co.in 

Abstract 

Zinc oxide nanoparticles have been synthesized via wet chemical method.  

Characterization of the samples is done by various different techniques such as UV-

visible spectroscopy. For optical band gap identification, the reflectance spectroscopy 

spectra is used. UV-visible spectroscopy provides the reflectance spectroscopy 

spectra, optical properties via measurement of band gap energy and light absorbance. 

From the UV-visible spectroscopy, the optical band gap of zinc oxide is calculated as 

3.37 eV and band gap energy of zinc oxide is generally calculated as 60 MeV. Due to 

its high band gap energy, it is commonly used for optoelectronic devices and also has 

many other applications. 

Key words: Band gap, Nanoparticle, Synthesis, UV (ultraviolet) 
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Abstract 

In this review work, the research investigations done on cobalt oxide (CoO) thin films 

by various research workers were studied for ethanol gas sensing applications. The 

main focus of this study is to review the correlation between the techniques used for 

the preparation of these thin films and the subsequent results obtained for ethanol gas 

sensing applications. It is well known that the cobalt oxide thin films can be prepared 

by a variety of techniques such as Spray Pyrolysis, reactive thermal evaporation, e-

beam evaporation, Chemical vapour deposition (CVD), hydrothermal method, dip 

coating and spin coating techniques etc. The main parameters to be studied for the 

cobalt oxide thin films for ethanol gas sensing applications are response, recovery 

times and surface structure of the thin films. The various techniques used and their 

subsequent results are reviewed in this paper. From this review, the best possible 

preparation conditions with best possible results will be determined. These studies will 

be employed for the preparations of high quality Cobalt oxide thin films for ethanol gas 

sensing applications.             

Keywords: Cobalt Oxide, Thin Films, Fabrication techniques 
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Abstract 

Lithium halides are one of the most important candidature of alkali halides. In this work, 

structural properties are being focussed of lithium halides (i.e. LiF, LiCl, LiBr, and LiI), 

by using the linear combination of atomic orbital method (LCAO). The calculated 

parameters such as lattice constant and elastic constants are in close agreement with 

previous reported results. The computed lattice constant in the B1 phase of LiF,LiCl, 

LiBr and Lil are 4.02Å, 5.13Å,5.5Å and 6.04Å respectively. The bulk moduli, shear 

moduli, and Young’s modulus of compounds are all in the order of LiF > LiCl > LiBr > 

LiI.  

Keywords: First principles, Lithium halides, LCAO, Crystal code  

 

 

 

 

 

 

 

 

 



55 

 

PHY005 

Characterization of Pennisetum Glaucum (Pearl Millet) 

Pavas, Suman, A. D. Majumdar, N. Munjal, U. Kamboj* 

Department of Physics, Lovely Professional University, Punjab. 

Email: uma.21636@lpu.co.in 

Abstract 

Pearl millet grains were characterized in terms of moisture, viscosity, Fourier transform 

infrared (FTIR) and near infrared (NIR) spectroscopic analysis. The moisture content 

was determined using Association of Official Analytical Chemists (AOAC) standard 

method, viscosity of grains was determined via Labman 200 rotational viscometer. In 

this study, the data was collected for the pearl millet grains and analysed using Fourier 

Transform Infrared Spectroscopy (FTIR) and Near Infrared Spectroscopy (NIR). The 

average value of moisture and viscosity was 16.26% and 1769.22 mPaSec, 

respectively. The fourier transform infrared analysis showed the presence of N‒H and 

O‒H compounds from pearl millet. The analysis from near infrared spectra of the pearl 

millet grains showed the N‒H stretching, O‒H stretching and C‒H stretching first-

overtone and combinational bands. 

Keywords: Pearl Millet, FTIR, Spectroscopy, NIR 
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Abstract  

Water is most essential natural resource on earth and we cannot live without it. 

Contamination of water is increasing day by day.  In Punjab, India water is not safe for 

drinking, it can be cause of many harmful diseases. It mainly affect human kidney. In 

present research, work is done to find the characteristics of the ground water collected 

from Phagwara Region, Punjab. Analysis was done using different spectroscopic 

techniques, mainly – Fourier Transform Infra-Red and Fluorescence spectroscopy. It 

was observed that the sample contained strong narrow C-C triple bond, N-H bond is 

also present. The two spectroscopic techniques were successful in characterizing the 

bonds present in the sample under research. 
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Abstract 

Theoretical investigation on propagation dynamics of an elliptical 𝑞-Gaussian laser 

beam in plasma by considering the relativistic mass nonlinearity of plasma electrons 

has been presented. The relativistic increase in mass of plasma electrons makes the 

optical properties of plasma dependent on intensity of the laser beam. Thus, due to 

the bell shaped amplitude structure of the elliptical 𝑞-Gaussian laser beam the 

resulting index of refraction of the illuminated portion of plasma resemble to that of 

graded index fiber. This in turn produces the self focusing of the laser beam. The study 

is then extended to investigate the electron plasma wave excitation by the 𝑞-Gaussian 

laser beam. Following variational theory the nonlinear wave equations governing the 

evolution of laser beam and plasma wave have been reduced to a set of coupled 

ordinary differential equations for the beam widths of pump beam and EPW. From the 

Fourier analysis it has been seen that the large amplitude oscillations of the plasma 

electrons associated with the excited EPW contain the frequency components those 

are integral multiples of the frequency of the pump beam. These higher order 

frequency components of the electron oscillations lead to excitation of the frequency 
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overtones of the pump beam. The results obtained from numerical analysis reveal a 

stronger self-focusing of the 𝑞-Gaussian laser beam, which is desirable to excite a 

large amplitude electron plasma wave (EPW) for excitation of frequency overtones of 

the pump beam. Our results show that the process of excitation of frequency overtones 

is more efficient when the electron plasma wave is excited by a 𝑞 -Gaussian beam 

than by an ideal Gaussian beam.  
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Abstract 

The popularity of hexaferrites increases day by day because of their marvellous 

properties and various applications such as lasting magnets, hyper-frequency chip 

components and their uses in various electrical gadgets. The plethora of dopants has 

been employed by various researchers to enhance the properties of hexaferrites. 

Different materials were prepared by various synthesis method and the corresponding 

changes were observed through different characterization techniques such as X-ray 

diffraction (XRD) analysis, vibrating sample magnetometer (VSM) analysis for 

magnetic measurements and temperature dependence, FTIR, Impendence analyser, 

FESEM and many more. The vast majority of these investigations done by various 

researchers demonstrate that the properties of hexaferrites get improved by the 

dopants of transitions materials in various ranges. Keeping in mind this, the present 

study reviews the outcomes of transition element on electromagnetic properties of 

hexaferrites.  

Keywords: Transition Element, Hexaferrite, Structural and magnetic properties 
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Abstract 

Nanotechnology deals with the application of materials having nanoscale dimensions. 

Among the various nanomaterials, Zinc oxide is truly a multifunctional material due to 

its unique physical, chemical and optoelectronic properties. For optimum performance 

of the electronic devices, knowledge about the several electrical parameters is very 

important. The temperature and frequency variations of the permittivity, loss tangent, 

impedance, ac conductivity and electric modulus can be analysed in this context in the 

framework of dielectric relaxation spectroscopy or impedance spectroscopy. In this 

review report, we have focused on providing a timely roadmap on the study of dielectric 

properties of zinc oxide nanostructures measured at different frequency and 

temperature windows. Effect of doping has also been analysed. The key factors 

affecting the dielectric properties have been identified and a systematic review on the 

published literatures is provided herein. This will help the research community in 

optimizing the electrical properties of zinc oxide nanostructures and in choosing the 

correct operational conditions for enhanced performance. 
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Abstract 

This review article mainly discusses about the dielectric properties of polyvinyl alcohol 

(PVA)-zinc oxide (ZnO) nanocomposites films. Nanostructured ZnO is a 

semiconducting functional material. It has received a significant amount of attention 

due to its potential applications in various areas like antimicrobial, optoelectronic and 

sensor devices. Polyvinyl alcohol on the other hand offers an insulting polymer matrix 

with good dielectric breakdown strength and film forming properties. Incorporating 

semiconducting ZnO nanostructures into the insulating PVA matrix is of contemporary 

interest due to the intriguing dielectric response of the resulting nanocomposite films. 

Literature reports on the variations of several electrical parameters such as real and 

imaginary part of the complex permittivity, AC conductivity and complex impedance 

have been analysed here systematically. The effect of different ZnO nanostructure 

loading weight percentages, measurement temperature and frequency variations have 

been correlated with the corresponding changes in the dielectric constant, loss tangent 

values, dc conductivity contribution regime, hopping frequency, relaxation time and 

prevailing ac conduction mechanism of the nanocomposite films. Thus, this systematic 

review aims to provide a roadmap for the scientific community to optimize different 

parameters and enhance the functional properties of the PVA-ZnO nanocomposite 

films. 
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Abstract 

MR fluids exhibit stiffness changes, phase transformation under the application of 

magnetic field, produced by copper toroidal coils. By varying the intensity of the 

magnetic field, dynamic stiffness and energy dissipation of boring bar achieved 

significantly.  This study aims to create an innovative form of magneto-rheological fluid 

for chatter suppression in machining operations. Stability of boring bar investigated 

experimentally in the machining of AA6061 aluminium alloy by MR fluid damped boring 

bar. Results revealed an improved surface texture and minor tool wear with a damped 

boring bar by varying the current supply. Micrograph under different machining 

parameters indicates fewer chatter marks and reduced vibrational amplitude at the 

edge of the boring bar. 

Keywords: Magnetic field, Surface texture, stiffness, dynamic characteristics, 

rheological properties 
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Abstract 

Aim of the present study was to predict physicochemical parameters that are ash 

content, water content and fat content and to predict the presence of different organic 

molecule in the mango pulp. The prediction for the presence of the organic molecules 

has been done with the Fourier Transform Infrared Spectroscopy (FTIR). The spectra 

of mango pulp were measured using FTIR ranging from wavenumber 4000 cm-1 to 

400 cm-1. Physicochemical parameters have been analyzed with hot-air oven, muffle 

furnace and automated Soxhlet apparatus for moisture content, ash content and crude 

fat content respectively. This study showed that FTIR spectroscopy has efficiency to 

distinguish some organic molecules present in the mango pulp. 

Keywords: Physicochemical properties; Mango; Fourier Transform Infrared 

Spectroscopy; Quality parameter.  
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Abstract 

Absorption of light by different materials can induce various types of transitions, such 

as band to band, between sub bands, between impurity levels and bands, interaction 

with free carriers within a band, resonance due to vibrational state of lattice and 

impurities. This leads to the appearance of bands or absorption peaks in the 

absorption spectra.  UV absorption spectroscopy is a technique used to determine the 

optical properties of Nano sized particles such as LaCoO3, Fe doped LaCoO3 and Mn 

doped LaCoO3.For pure LaCoO3 nanoparticle,207.49nm was the highest absorbance 

and also there is a sudden decrease in absorbance at 245.67nm. While adding the Fe 

and Mn dopant into LaCoO3, the absorbance increases. For Fe doped LaCoO3 the 

highest absorbance is at 345.88nm and also for Mn doped LaCoO3 has absorbance 

at 209.68nm. This result shows that pure LaCoO3 has the highest absorbance as 

compared to the doped nanoparticle. For pure LaCoO3 the band gap is 2.582. By 

adding dopant Fe into LaCoO3, the band gap decreases into 1.755 and also for Mn 

doped LaCoO3, the band gap is 1.904. Band gap decreases due to the increase in the 

particle size. Hence, it is useful material for solar cell applications. 

Keywords: Energy band gap, nano materials, Lanthanum Cobalt Oxide, UV 

absorption spectroscopy 



65 

 

PHY015 

Effect of Dopants on the Properties of Gas Sensor for Ethanol Gas: 

A Review 

Neha Sharma, Rajesh Kumar*  

Department of Physics, Lovely Professional University, Jalandhar, Punjab, India. 

Email: rajesh.12236@lpu.co.in 

Abstract 

Dopants are the impurities deliberately added to the material to alter its original 

electrical and optical properties. It is also used to improve the sensing characteristics 

of the material specially their selectivity and sensitivity. Numerous types of 

semiconductor metal oxide gas sensors have been developed by using various types 

of research investigators using different doping elements, providing different response 

and recovery times towards ethanol gas. This review concentrates on the impact of 

dopants on the parameters of sensitive materials for thin film based gas sensor to 

detect ethanol gas. The dopants that give the best sensitivity and selectivity will be 

identified. 

Keywords: Dopants, ethanol gas sensor, thin films. 
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Abstract 

This paper reviews the sensor design and the gas sensing characteristics such as 

stability, sensitivity, response time, range of operation etc., to detect and monitor highly 

toxic gas such as hydrogen sulfide. This gas is responsible for many deaths in the 

industrial environments and flaura and fauna of a region. The comparison between the 

gas sensors can be done on the basis of operating range of gas concentration and 

working principle. Also the various limitations of each gas sensor has been discussed. 

From this study the best possible materials that give best possible characteristics for 

the hydrogen sulfide gas sensor fabrication have been identified. Using this 

knowledge, a highly sensitive and selective gas sensor that will have industrial uses 

too will be fabricated.                                                                                                                                                                                                                                                                  
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Abstract 

The indole derivative, 3,3'-((4-(trifluoromethyl)phenyl)methylene)bis(1-methyl-1H-

indole), has been synthesized and characterized by elemental analyses, spectral 

studies (FT-IR, NMR, Mass) and its crystal structure is determined by X-ray structure 

analysis. Crystal structure was solved by direct method and refined by full matrix least 

squares procedure to final R value of 0.0687. The crystal structure is stabilized 

elaborate system of π…π, C-H…π and C-H…F hydrogen bonds to form 

supramolecular structures. 3D Hirshfeld surfaces and allied 2D fingerprint plots were 

analyzed for molecular interactions. The molecular docking studies have been 

performed to get insights into inhibition property of this molecule for Mycobacterium 

tuberculosis. 
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Abstract 

We have studied the optical properties of bulk nanocomposite system made of 

semiconducting zinc oxide and titanium dioxide. To understand the optical properties, 

ZnO nanoparticles have been prepared with different sizes ranging from 100 nm to 

500 nm using the precipitation method. Simultaneously, TiO2 has been prepared using 

the sol-gel method with the size ranging from 100 nm to 300 nm. ZnO/TiO2 composites 

were prepared by mechanical mixing and grinding in different concentrations of weight 

fraction at different temperatures which is then used for measuring optical properties 

at room temperature. Size dependent optical properties of the composite sample 

before and after sintering was experimentally determined by SEM, XRD, and UV-

visible spectroscopy. The position and intensity of the optical absorption peak of UV in 

the nanocomposites is found to change dramatically with varying weight fraction and 

size of individual constituents in nanocomposites.  
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Abstract 

This paper presents theoretical investigation on nonlinear propagation characteristics 

of an elliptical 𝑞-Gaussian laser beam in plasma whose density profile is in the form of 

an upward ramp. The mechanism of optical nonlinearity of plasma has been modelled 

by relativistic mass nonlinearity of plasma electrons in the field of laser beam. The 

relativistic increase in mass of plasma electrons makes the optical properties of 

plasma dependent on intensity of the laser beam and thereby due to the bell shaped 

amplitude structure of the elliptical 𝑞-Gaussian laser beam, the resulting index of 

refraction of the illuminated portion of plasma resembles to that of graded index fiber. 

This in turn produces the self focusing of the laser beam. The results obtained from 

numerical analysis reveal a stronger self-focusing of the 𝑞-Gaussian laser beam, 

which is desirable to extend the breath of various applications based on the efficient 

laser-plasma coupling. 
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Abstract 

Theoretical investigation on propagation dynamics of an elliptical 𝑞-Gaussian laser 

beam in plasma, whose density increases axially, has been presented. The relativistic 

increase in mass of plasma electrons makes the optical properties of plasma intensity 

dependent. Thus, due to the bell shaped amplitude structure of the elliptical 𝑞-

Gaussian laser beam the resulting index of refraction of the illuminated portion of 

plasma resemble to that of graded index fiber. This in turn produces the self focusing 

of the laser beam. The study is then extended to investigate the electron plasma wave 

excitation by the 𝑞-Gaussian laser beam. Following variational theory the nonlinear 

wave equations governing the evolution of laser beam and plasma wave have been 

reduced to a set of coupled ordinary differential equations for the beam widths of pump 

beam and EPW. The results obtained from numerical analysis reveal a stronger self-

focusing of the 𝑞-Gaussian laser beam, which is desirable to excite a large amplitude 

electron plasma wave (EPW). The excited EPW can be subsequently used for the 

acceleration of charged particles if they will get trapped in the field of EPW at right 

phase.  
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Abstract 

The interaction between aqueous sodium ethylparaben and ethylene glycol and 

propylene glycol as a function of temperature is done by the volumetric and acoustic 

analysis. The approximation of apparent molar volume and apparent molar isentropic 

compression of glycols in aqueous solutions of sodium ethylparaben is completed by 

taking densities and speed of sound measurements at ρ=0.1MPa and T=303.15 and 

308.15K. Various parameters such as acoustic impedance, intermolecular free length, 

adiabatic compressibility, relaxation time, ultrasonic attenuation, relative association 

and Gibbs’s free energy of glycols with sodium methyl in aqueous medium have been 

studied at 303.15K and 308.15K from the data of density, viscosity and speed of 

sound. For the experimental result of viscosity, JONE-DOLE’S equation is used. The 

acoustic parameters such as adiabatic compressibility and intermolecular free lengths 

shows same behaviour; while the parameters such as acoustic impedance have 

opposite behaviour with these evaluated parameters. There is strong interaction 

between solute and solvent.  
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Abstract 

Acoustic parameters such as acoustic impedance, intermolecular free length, 

adiabatic compressibility, relative association, and Gibb's free energy of polyethylene 

glycols of molecular weight 200 and 600 in methanol butylparaben solution were 

investigated using ultrasonic velocity and density measurements at temperatures 

T=293.15 and 298.15K and experimental pressure p=0.1MPa. The experimental 

effects of viscosity were analysed using Jone-Dole's equation. The parameters like 

relaxation time and ultrasonic attenuation have also been computed by using viscosity 

data. The acoustic parameters adiabatic compressibility and intermolecular free length 

obey the same pattern as these measured parameters; however, the parameter 

acoustic impedance follows the opposite trend. In the current scheme under 

investigation, there are strong interactions between the solute and solvent molecules.  
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Abstract 

Theoretical investigation on nonlinear propagation dynamics of two co-propagating 𝑞-

Gaussian laser beam in narrow band semiconductors (InSb) has been presented. The 

relativistic increase in effective mass of conduction electrons of the semiconductor in 

the field of laser beams makes its index of refraction intensity dependent. Thus, due 

to the bell shaped amplitude structure of the 𝑞-Gaussian laser beams the resulting 

index of refraction of the illuminated portion of the semiconductor resemble to that of 

graded index fiber. This in turn produces the self focusing of the laser beam. Due to 

the relativistic mass nonlinearity of the conduction electrons, the two laser beams get 

coupled to each other and thus the propagation of one laser beam is affected by that 

of other and vice versa. Following variational theory the nonlinear wave equations 

governing the evolution of the two laser beams have been reduced to a set of coupled 

ordinary differential equations for their beam widths. The optical beating of the two 

cross focused laser beams excite a plasma wave in the semiconductor whose 

frequency is equal to the difference of the frequencies of the two pump beams. The 

oscillations of the plasma electrons under this excited plasma wave results in the 

emission of coherent THz waves. 

  

mailto:naveens222@rediffmail.com


74 

 

PHY024 

Review Of Inorganic Coatings For Biomaterials 

Shailly, S Singh* 

Department of Physics, Lovely Professional University, Punjab, India 

Email: satwinder.23307@lpu.co.in, sshaily024@gmail.com 

Abstract 

This present work places the plain words about the biomaterials, which are well known 

for bio-medical applications. The biomaterials substances and their limitations along 

with the advancement of their biomaterial as coating material is talked about in this 

article. The aim of present work is to review the biomaterials, their limitations and pos-

sible solutions to these problems using coatings. Coating materials tends to be pre-

ferred with different types of coatings which are more suitable according to the appli-

cations in which they are used. Inorganic coatings are highly recommended in bio 

medical applications. Various techniques are used for coating but again they are used 

according to different applications and coating materials.  

Keywords: Biomaterials; Organic coatings; Inorganic coatings; metallic implants; 

degradation.  
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Abstract 

The study of electron beam-wave interaction in the presence of background plasma 

has attracted a lot of interest over the past few decades. In plasmas, when the de 

Broglie wavelength of the charge carriers is comparable to the dimension of the 

plasma system, quantum mechanical effects are expected to play a major role in the 

behavior of charged plasma particles. Filamentation in quantum plasma have been 

studied by various authors but all the previous studies considered electrons as a single 

fluid of macroscopically averaged spin-1/2 plasma. The earlier papers did not show a 

full picture and didn’t took spin-up and spin-down interaction force into account. Very 

recently, a modified separate spin evolution (SSE) treatment of electrons in 

accordance with Pauli equation has been developed. In the present paper, using the 

modified model we have studied the filamentation of a short laser pulse in a 

magnetized quantum plasma. Spin-up and spin-down electrons have been taken to 

be separate species of particles and spin-spin interaction picture has been developed. 

The effects of quantum Bohm potential, electron Fermi pressure and spin have also 

been taken into account. The direction of the external field has been taken to be along 

the direction of electron beam propagation in the first case and oblique in the second 

case. The dispersion for both the cases have been obtained and growth rate 

evaluated. The results of both the cases have been compared and analyzed.  
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Abstract 

The structural properties of the ternary CuxAg1−xCl alloy are investigated using Linear 

combination of atomic orbital method (LCAO) based on the density functional theory, 

The lattice constants and bulk modulus were calculated as a function of x in rock salt 

(B1) and zincblende (B3) structures. The variation of lattice parameter follows 

Vegard’s law. The result indicated that the ground state phase is rock salt phase  

Keywords: LCAO, DFT, Vegards law, B1, B3 
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Abstract 

Ball-milling of the hydrogen storage alloy has been shown to improve many 

hydrogenation properties under specific ball-milling parameters. The present 

investigation is based on further improvement in the hydrogenation properties through 

the addition of a catalyst.  Catalysts are known to increase the rate of reaction. In the 

present investigation, rigorous studies have been performed on the various factors 

affecting the hydrogenation reaction through the addition of catalyst during ball-milling. 

The basic idea of the mechanism of catalyst is the availability of the free valencies 

behaving like active centres for promoting the reaction rate. Free valencies are more 

crowded at corners, peaks and cracks on the catalyst. The rough surface of the 

catalyst and finely dispersed catalyst are more effective in promoting the reaction rate.  

In the present investigation,  various factors like spillover effect; defects introduced to 

the catalyst and  hydrogen storage alloy during ball-milling; elasticity of metal hydride 

matrix; nature, size, hardness, number of unpaired electrons and variable valency of 

catalyst; the electronegative difference between catalyst and metal hydride; electron 

distribution and orbital structure; the ability of the catalyst to transfer stable diatomic 

hydrogen into the desired ionic configuration; binding between H atoms and catalyst 



78 

 

and lowering of activation energy due to catalyst have been discussed in terms of their 

effect on hydrogenation properties. It has been found that all these factors help in 

lowering the activation energy for the hydrogenation process and improve the 

hydrogenation properties. 

Keywords: Hydrogen storage alloy; AB5-type; ball-milling, catalyst, electronic 

structure; defects 
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Down conversions luminescent properties of Eu doped SrTiO3 
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Abstract  

The work presents down conversion (DC) luminescent properties of pure SrTiO3 

(STO) and Eu3+ doped STO prepared by wet chemical reaction sintered at 1100oC.Pre-

pared samples were characterized by FT-IR, UV absorption, XRD, EDX and fluores-

cent spectroscopy. The FT–IR spectrum of Eu3+ doped STO had absorption bands at 

922, 972 and 538 cm−1 indicating the stretching vibration of Sr-O, Eu-O and Ti-O bond, 

respectively.  XRD pattern of SrTiO3 sintered at 1100oC depicted a typical perovskite 

of cubic symmetry. The EDX spectra confirmed the uniform substitution of Eu3+ in 

STO. The optical absorption edge of pure SrTiO3 was in UV region. Emission proper-

ties were studied by exciting the pure STO and Eu doped STO by 280,325 and 396 

nm wavelengths. Eu3+ doping enhanced the emission intensity if STO. Multiple peaks 

were observed in visible region ranging from 400 to 700m which might be due to defect 

states present in energy band gap. Therefore, visible emissions were obtained from 

STO and Eu3+ doped STO by exciting with UV light. Visible emission from prepared 

STO and Eu3+ doped STO powder could be useful in solid state lighting and for display 

devices.  

Keywords: SrTiO3; Perovskite; Eu3+; UV; Visible emission 
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Abstract 

Y- type Hexagonal ferrites have acquired much more attention due to their multiferroic 

qualities. The Standard formula for Y- type Hexagonal ferrites is given as 

(A2Me2Fe12O22) where A=   Sr2+,   Ba2+, Pb2+, La2+ and Me = Bivalent metal. In Y- type 

hexagonal structure, two tetrahedral sites and four octahedral sites are inhabited with 

small cations. Multiferroic properties of Y-type hexaferrites can be affected by different 

factors such as synthesis methods, amount of substitution, sintering temperature and 

chemical composition. For the present study Praseodymium substituted strontium-

based Y-type hexaferrites with chemical composition Sr2Ni2-xPrxFe12O22 (where x=0.0 

and 0.1) has been synthesized using sol-gel method and characterized by X-ray 

diffraction and Fourier Transform Infrared Spectroscopy. The structural analysis 

through XRD and FTIR verified the phase formation of Y-type ferrites having 

hexagonal structure. The XRD data reveals the increase in the volume, and decrease 

in particle size with praseodymium substitution. In FTIR, resulting peaks observed in 

two samples lie between 400-600 cm-1 which indicates the vibrational stretching in 

Fe-O bond.   

Keywords: Y- type Hexagonal ferrites, rare earth element, Sol gel method, X-ray 

diffraction and Fourier Transform Infrared Spectroscopy 
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Abstract 

The wurtzite (wz) structure of CdS is analysed using density functional theory within 

the generalized gradient approximation (GGA) and Hubbard correction (GGA+U). The 

total energy convergence evaluation is carried out concerning energy cut-off (ecutwfc) 

and k-point sampling. The geometry optimization of wz-CdS is calculated using the 

total energy and force minimization process, which is based on the Broyden–Fletcher–

Goldfarb–Shanno (BFGS) optimization algorithm. Bulk modulus and lattice 

parameters are estimated to ensure accuracy of the calculations. The electronic band 

structure, density of states (DOS), and projected density of states (PDOS) of wz-CdS 

are analysed. The band structure calculation shows CdS as direct band gap 

semiconductor. The electronic correlation in CdS is altered by varying U-parameters 

of valence orbitals of Cd and S. The alteration of electronic correlation results in 

convergence of the band gap to the experimental value 2.4 eV.  The alteration of U-

parameter affects substantially the density of states near the band edges. 
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Abstract 

Inorganic wide band gap semiconductors are considered as best for optoelectronic 

devices such as photovoltaic cells, photodetectors, thin film transistors etc. CdS is a 

more promising semiconductor due to its direct wide band-gap ~ 2.42 eV and size 

dependent optical properties. In the present article, structural and optical properties of 

CdS thin films are investigated. CdS thin films are synthesized on the pre-cleaned 

soda lime glass substrates by sol-gel driven spin coating which is a cost effective and 

facile solution process technique. CdS thin films are annealed at 400 ◦C for 60 minutes 

to improve crystalline quality. X-RAY diffraction pattern reveals (002) diffraction plane 

of wurtzite CdS. The optical properties are analyzed by UV-Visible-NIR 

spectrophotometer. The optical band-gap of CdS thin films varies from 2.25 eV to 2.47 

eV which depends on number CdS thin film layers and the annealing condition.  
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Cupric Oxide based Supercapacitors: A Review 
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Abstract 

Energy storage materials are critical for reliable, safe, and flexible energy    usage, as 

well as for using renewable energy sources. As a result, energy storage materials 

encompass a wide range of materials that are attracting a lot of attention from 

research and development to industry. Supercapacitors (SCs) have attracted 

considerable interest as high-power storage device, with the potential to contribute 

to the rapid growth of low-power electronics (e.g., wearable, portable electronic 

appliances) and military applications. The selection of electrode materials may also 

have a big impact on the charge storage capacity of supercapacitors. The review 

paper discusses the energy storage devices, types of supercapacitors, preparation 

methods of CuO and advantage of CuO/RGO hybrid nano composite electrode 

supercapacitors. 
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Surface 
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Abstract 

Second harmonic generation induced by surface plasma wave at metal-

semiconductor interface has been investigated. A thin layer of metals like Cu and Al 

have been considered in attenuated total reflection configuration (ATR) with a thin 

layer of semiconductor n-InSb over it. The study has been done in the presence of 

wiggler magnetic field. The field provides additional momentum to the photons which 

helps to attain phase matching conditions, leading to a resonant process of harmonic 

generation. Numerical analysis under given conditions show that Cu-InSb is better 

choice for harmonic generation as compared to Al-InSb. 
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Near Infrared Spectroscopy To Monitor Buckwheat Properties: A 

Short Review 
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Abstract 

Near Infrared (NIR) Spectroscopy is a nimble, simple, rapid and non-destructive 

technique to analyse, characterize food products efficiently. Present review compiles 

the research work carried out to analyse moisture, protein, amylose and other 

physicochemical properties of buckwheat flour using Infrared Spectroscopic 

techniques. Review describes the methodologies and the results in detail. Overall, it 

can be summarized that NIR has been an efficient method to analyse the food 

products. 

Keywords: Near infrared spectroscopy, buckwheat, Fourier Transform Spectroscopy, 

analysis 
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Hubble’s Constant with Signals from GW170817 Standard Siren and 

GW190814 Dark Siren 
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Abstract 

The local universe expansion rate is one of the most fundamental and essential 

cosmological parameters. This value which is known by the name of Hubble’s 

Constant is scientifically measured by electromagnetic sources called distance ladder. 

Surprisingly, using Gravitational Wave (GW) analysis this value can be measured 

making GW sources another significant method to act as standard sirens with their 

electromagnetic counterparts from their host galaxy. The gravitational wave event GW 

170817 was the outcome of the merger of two different neutron stars. The 

electromagnetic event was recorded from the host galaxy NGC4993. The GW170817 

has been a considerable success in this direction measuring the value of universe 

acceleration H0 = 70.0+12.0 −8.0 kms−1 Mpc−1 The results obtained from this GW event 

is analysed and compared with the other observations done with traditional methods 

of CMB and Cosmic Distance Ladder. Another event in this series GW190817 is 

Compact Binary Coalescence involving a 22.2 – 24.3 Solar Masses Blackhole and a 

compact object with a mass of 2.50 – 2.67 Solar Masses. The EM counterpart of this 

event is unknown so far and hence the event is named Dark Siren. The detection of 

gravitational waves from merger event GW190814 reveals a different picture. The 

Hubble’s value observed with this even is close to H0 = 75+59 −13 km s−1Mpc−1.The 

source GW190814 which involves a massive black hole and the other compact object 
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as the lightest black hole or the heaviest neutron star was localized to 18.5 deg2 at a 

distance of Mpc. The diversity of the two events can be used to measure the expansion 

rate of the universe. This can also be used to verify this rate in different directions of 

the universe. The results obtained from the two different types of Gravitational waves, 

originating from two different types of mergers gives two different results for a single 

cosmological parameter. This in addition to giving answer to the value of Hubble’s 

constant, also gives rise to Hubble’s tension.  

Key words: Gravitational Waves; Universe Acceleration; Hubble's Constant; Standard 

Siren; Dark Siren; GW170817; GW190814; General Relativity; Black Hole; Binary 

Mergers 
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Abstract 

Despite many years of extensive research on 1/f noise and its associated features 

many of them remains poorly understood from the aspect of origin and physical impli-

cations they can have. Among the various interesting aspects of 1/f noise, one such 

aspect of interest is the aging feature i.e., dependence of power spectrum on finite 

observation time of the process. We show that power also depends on the character-

istic time of the process. We provide an intriguing example to establish our assump-

tion: That how the power spectrum of a simple random walk on a ring shows 1/f3/2 

behaviour. We model the simple random walk on a ring of size L with periodic bound-

ary conditions (PBC). This type of boundary condition produces a non-linear effect 

with a non-trivial behaviour of the form 1/f3/2 for 1/T<<f<<1/2. We use the scaling theory 

to show the time dependence T in the non-trivial frequency regime f>>1/T. We find 

total power Pξ(T) ~ T and this behaviour arises due to PBC. We also consider an ex-

ample where this type of process arises naturally, the noisy process ξ(t), a trajectory 

of the SRW on a ring, appears in a directed abelian sandpile model that displays SOC. 

By using the scaling theory, we find the explicit T dependence in this example too. In 

order to provide the extent of our scaling theory we use the examples of analytically 
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tractable process. One example is the total mass fluctuations in the sandpile model, 

exhibiting the 1/f noise and the second example is the response of a sensory system 

to a noisy stimulus. We can find the explicit T dependence here also by applying the 

scaling methods.   
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Abstract 

In the present work, we have performed a detailed investigation of 168,170Hf using the 

recently developed multi-quasiparticle(qp) Triaxial Projected Shell Model (TPSM) 

approach. The one phonon γ-vibrational band has been extended up to I=20+ and γγ-

bands for 168,170Hf have been predicted for the first time in this work. For 168,170Hf, the 

neutron K=1  2-qp band become favored and cross the ground band at high rotational 

frequencies. The phenomenon of back bending have been studied and compared with 

the available experimental results.  
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Abstract.  

The Cadmium (Cd) isotopes are known to exhibit rich nuclear structure phenomena 

with the proton number just below the magic number Z=50. Inspired by the extensive 

experimental as well as theoretical structural investigations of Cd isotopes, the present 

study is aimed at the detailed investigation of the ground state as well as γ-band in the 

even-even 110-116 Cd isotopes within the calculational framework of Triaxial Projected 

Shell Model (TPSM). The TPSM results on yrast, γ-, γγ-bands provide a reasonable 

description about the triaxial nature of the isotopes. This is for the first time that the γ-

band have been studied in such a detail for these Cd isotopes. Moreover, the 

deformation systematics, band diagrams, staggering parameter for ɣ-band, inter band 

and intra band reduced transition probabilities, g-factors, etc., have also been 

calculated and compared with the known experimental data and, a reasonable 

agreement of these measured properties has been achieved between the two. 
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Abstract: 

The present study uses the hyper-fine transition of atomic hydrogen, HI (1420 MHz) 

to map the structure and kinematics of the Milky Way galaxy. The observation was 

carried out for galactic longitude 200 ≤ 𝑙 ≤ 2200 and galactic latitude −200 ≤ 𝑏 ≤ 200 

each in 5° steps using the SALSA 2.3m Radio Telescope located at Onsala Space 

Observatory, Sweden. The velocity components of HI clouds were determined using 

Gaussian decomposition of the observed spectrum and these values were projected 

onto the Galactic plane for the identification of spiral structure of the galaxy. The 

Perseus, Local and Outer arms were identified using the Longitude velocity and x-y 

plots (face-on maps). The rotational velocities of the HI clouds were determined using 

the tangent-point method and the resulting rotation curve comes out to be consistent 

with the literature in the range 4 ≤ 𝑅 ≤ 8 𝑘𝑝𝑐. 

Key words: Milky Way Galaxy mapping, 21cm HI clouds, Rotation curve 
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Abstract 

In day-to-day life we hear news about fisherman caught and even kill by naval infantry 

forces of other country for crossing the international borders. The proposed system 

can be used by the fisherman to safeguard them with the help of Global Positioning 

System (GPS) module based alerting system. The system uses the GPS device to get 

the current location i.e., latitude and longitude values of the boat and is continuously 

compared with the preset values in controller unit.  As a result of this, the system alerts by 

buzzer sound before five hundred meter range and when the boat is near to 

international borders the speed of the boat is reduced. If the shipper refused to stop 

the boat and continues further the system alerts the fisheries by voice alarm. At the 

same time the control unit stops the boat from moving further and the present location 

is transmitted to the coastguards with the help of RF Transceiver. This is achieved 

when the boat is before 200 hundred meter range to of the international borders. If the 

boat tries to cross the international border or the boat is taken over by other countryman 

naval forces, the location of the boat is transmitted to coastguard port office 

continuously. This system also has hijack switch and when the switch is pressed it 

convey the hijack information and the current location to the coastguards continuously. 

Keywords: GPS, RF transceiver, Motor, Speaker, latitude and longitude. 
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Abstract 

In this novel theoretical analysis, we study the nonlinear interaction of Gaussian laser 

beams with the array of carbon nanotubes (CNTs) for the generation of terahertz (THz) 

radiation. Two lasers with different frequencies and wavenumbers propagate through 

the array of vertically aligned CNTs to exert a ponderomotive force on the electrons of 

CNTs and imparting them a resonant velocity at the modulation frequency ωm =

ωp √2⁄  , where ωp is known as the plasma frequency of the electrons of CNTs. As a 

result, nonlinear current density is produced, which is responsible for the THz 

generation. The impact of CNT dimensions on the normalized THz amplitude has been 

observed in the analysis. 

Keywords: Carbon nanotube, ponderomotive force, Gaussian laser beams, 

dimensions of CNTs.  
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Abstract 

Optical fiber has become an indispensable tool in our everyday life because of it’s very 

special properties too send light to a very long distance without much losses in signal 

power, compared to conventional wire. Although optical fiber is proven to be more 

efficient and very fast in delivering signal in the area of communication industry, still 

some losses of signals occur inside the fiber optic cable. Most of the losses have been 

described in standard text books viz. scattering loss, bending losses, absorption loss 

etc are pretty straight forward when one calculates the loss of signal power inside an 

optical fiber. In this article, the loss of signal is calculated and studied by considering 

Fresnel’s equation (due to Fresnel’s reflection at the boundary) along with absorption 

loss due to materials property. Although Fresnel’s loss is very small, depending upon 

the refractive index of the fiber material, still it plays some role in signal loss, which 

could be significant if the fiber connection is thousands of kilometers long and there 

are multiple joints of different fibers. This Fresnel’s loss only happens at the boundary 

of a material. For simplicity the loss due to scattering, bending of rays and any other 

types of losses have been ignore in this work, except absorption loss.  
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Abstract 

Examining health issues, environment monitoring, weather forecasting and detecting 

toxic reagents are the serious issues to be taken care off with the help of an 

appropriate sensor. This review explores the competence of molybdenum disulfide in 

sensing province. Physical and chemical properties of molybdenum disulfide have 

been discussed thoroughly. Merits and demerits of various synthesis techniques used to 

prepare molybdenum disulfide have been explored. In this work, a proper outline has 

been prepared in which we discussed most of the materials which has been detected by 

employing molybdenum disulfide-based nanocomposites. Further issues are discussed 

which gives future scope to emerging researchers to work in this field. 
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 Abstract 

This study observes the growth of stimulated Raman scattering in presence of 

azimuthal magnetic field and a density rippled plasma in inertial confinement fusion. 

In the presence of an azimuthal magnetic field, the Gaussian laser beam, propagating 

through a density rippled plasma, is intensified by forward Raman scattering, resulting 

in two radially localised electromagnetic sideband waves and a lower hybrid wave. In 

the presence of density rippled plasma, the nonlocal influence induced by the 

azimuthal magnetic field reduces the nonlocal contact area and, as a result the growth 

rate, thereby minimizing the possibility of pre-heating of plasma in ICF. 
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Abstract 

With the proton number just below the magic number Z=50, the palladium isotopes 

are known to exhibit rich nuclear structure phenomena. Inspired by the extensive 

experimental as well as theoretical structural investigations of Pd isotopes, we have 

performed the detailed study of band structures of 108-118Pd isotopes using triaxial 

projected shell model approach (TPSM) employing the multi-quasiparticle 

configuration space. As the mass region A ~ 110 depicts well developed yrast, γ- and 

2γ-bands, the present work demonstrates the reliable description of these bands by 

performing exact three-dimensional angular-momentum projection technique. The 

results obtained are also consistent with the global predictions of non-axial shapes for 

these isotopes. Besides this, the present study predicts the involvement of 2-

quasiparticle neutron bands in describing various structural properties of these 

isotopes up to high spin states and achieved an excellent agreement of theoretical 

results with the known experimental data. 
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Abstract 

Reduced Graphene Oxide (rGO) reveals several remarkable properties resembling 

excessive electron mobility, superb thermal conductivity, and very strong material, etc. 

All these properties make up the rGO a outstanding material. GO was made in this 

research with the support of Hummer's method and additional reduction is done with 

the help of Hydrazine Monohydrate. This prepared rGO was utilized to produce a 

nanosuspension along with N-Methyl-2-Pyrrolidone (NMP). NMP is an admirable 

solvent which widely utilized in production to dissipate many polymers. Additional use 

of the NMP is in the paint manufacturing; pharmacy productions which uses NMP in 

both oral and transdermic delivery methods. In this report, we use NMP as a 

foundation fluid for the suspension of rGO nanoparticles with the support of a superb 

ultrasonication method. DLS verifies the stability of the nanosuspension. In this paper 

prepared nanosuspension is used to study the various thermal and acoustical 

properties. Velocity, density and viscosity of the nanosuspension has been calculated 

experimentally and experimental values used to calculate the derived parameters like 

adiabatic compressibility, attenuation, relaxation time, Bulk modulus, etc.   

KEYWORDS: Reduced Graphene Oxide; FESEM; XRD; EDS; UV-Visible; Ultrasonic 

Velocity; Density; Viscosity; Bulk Modulus; Nanosuspension; Adiabatic compressibility 
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Application Of Voltage Difference Transconductance Amplifier 
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Abstract 

The present paper reviews the published work for analog signal processing circuits 

especially filters using VDTA as an active building block. Voltage Difference 

Transconductance Amplifier (VDTA) is new active building block which has been used 

to realize the filters and other analog signal processing networks.  Important 

advantage of VDTA is its electronic tuning of transconductance gain. At the outset of 

this review paper brief account of filters and their application is given. Detailed study 

including Non-ideal effects of VDTA is also presented. Moreover, various types of 

active filters employing VDTA is also presented.  

Keywords:  Active  Filters,   VDTA,  non ideal effects,  electronic  tuning. 
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Abstract 

A novel class of PVP:(15-x) ZnO nanocomposite is developed employing the solvent 

casting method.  The effect of ZnO nanofillers in the PVP matrix for many filler levels 

on structural, optical, dielectric, and electric properties are reconnoitered for potential 

device applications. XRD studies reviewed the developments in microstructural 

disparities x's different filler concentrations. The surface morphology and chemical 

configuration are analyzed using a scanning electron microscope (SEM), and Energy 

dispersive analysis of X-rays (EDS) technique. FTIR spectra of PVP:(15-x) ZnO 

nanocomposite shows the irregular shifts that happened due to complex 

inter/intramolecular hydrogen bonding between the filler and PVP matrix. The UV/Vis 

spectroscopy explores shrinking the optical energy band gap found for the filler level 

x= 15%. With the rise in filler loading level from x= 0 to 15wt%, the dc conductivity 

upsurges from 0.97 x 10-9 to   4.79 x10-9 S/cm, and beyond the filler level x > 15wt %, 

the dc conductivity found a declining tendency. The frequency-dependent dielectric 

constant of PVP:(15-x) ZnO nanocomposite declines with augmented nanofiller 

additive level.  
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Abstract 

We have calculated the total cross-sections for electron capture into the 2s-state of 

hydrogen in proton-potassium collisions by using the Coulomb projected Born (CPB) 

approximation in the energy range from 50 keV to 10,000 keV. The differential cross-

sections for the processes are calculated at various projectile energies for scattering 

angle in the range from 0 to 4 mrad. The obtained total cross-sections are compared 

with the available results and found to be in good agreement. 

Keywords: Charge transfer; Differential cross-section; Total cross-sections; Coulomb 

projected Born approximation. 
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Abstract 

The future of electronic big-data storage depends on the high density and high-speed 

non-volatile memories. Three types of memories are considered by employing the bi-

stable polarization in the ferroelectric material (i) 1transitor-1 Capacitor Ferroelectric 

RAM (FRAM or FeRAM), (ii) 1 transistor based ferroelectric field effect transistor (Fe-

FET) and (iii) resistive switching based Ferroelectric tunnel junction (FJT). One of the 

ferroelectric materials used for the non-volatile memories is Pb(Zr0.5,Ti0.5)O3 (PZT). 

However, the Domain switching degrades the polarization of ferroelectric and hence 

the realization of a reliable integrated memory devices is a concern. High stability 

associated with Sr-O bonding allows low density of oxygen vacancies and which in 

turn reduce fatigue and hence recently considered in PZT. In the present study (Pb 

0.65Sr0.35)(Zr0.5,Ti0.5)O3 (PSZT) ferroelectric thin films were successfully prepared by 

sol-gel method and compared with undoped PZT thin films to examine the ferroelectric 

memory applications. Structural and morphological properties of the thin film were 

studied by x-ray diffraction and atomic force microscopy, respectively. When the 
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ferroelectric Pb(Zr0.5,Ti0.5)O3 modified with 35% of A-site Sr substitution,  the 

coercive field increased and the remnant polarization reduced as compared to 

undoped PZT. The films were ferroelectric with the phase transition temperature 

(ferroelectric to paraelectric) at ~400K. The dielectric constant and the loss tangent at 

room temperature were 257 and 0.023, respectively.  
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 Abstract 

Hydrogen sulfide is one of the toxic gases that is present wherever vegetative stink 

and stagnation is present. It raises various issues in the heavy water plants and other 

industrial processes, where it is used extensively. Numerous types of hydrogen sulfide 

gas sensors have been developed by using various types of techniques, providing 

different response and recovery times. The main aim of this review is to provide distinct 

categorization of the various types of hydrogen sulfide gas sensors, underlying 

principles, types of sensing materials, mechanisms involved and fabrication 

techniques. From the detailed review, it is concluded that the thin film fabrication 

techniques for these sensors are more flexible than other techniques. This fact 

provides clear advantage of thin film fabrication technologies over other techniques.      

Keywords: H2S, thin and thick films, conduction mechanisms     
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Abstract 

Silicon and its native oxides (silicon dioxide, SiO2) has led the development of 

integrated circuits for decades. The excellent insulating properties of SiO2 and 

interface quality of silicon/SiO2 were used as capacitor dielectrics in random-access 

memories (RAM’s) and  transistor gate dielectrics in complementary metal-oxide 

semiconductor (CMOS’s) respectively, for the memory and logic devices. These are 

the core components and act as the heart of the semiconductor industry. However as 

performance is increased, it will further require to thin down the SiO2 and that leads to 

high leakage current and power consumption in the aforementioned semiconductor 

devices. To overcome this concern, high-permittivity materials play a significant role in 

replacing the SiO2 to achieve high capacitance and low leakage currents. Numerous 
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materials ranging from Al2O3 (k~9) to perovskites (k~102-104) are being actively 

investigated but Hafnium (Hf) based high-k dielectric/metal gate (k~10-30) captivate 

great attention and investigated for logic and memory devices. However, finding a 

high-k material with silicon is a major challenge by itself as it requires an ideal 

interface. Therefore, with this article, we review the efforts in replacing SiO2 with 

higher-k dielectrics over the years to match the performance of processor from 

generation to generation. The paper also emphasizes the magnitude of the Hf- based 

technology and further conceivable shift in resources required to adapt to the new 

dielectrics. 
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Abstract  

Thermochromism and electrochromic coatings have promising applications in smart 

windows, IR sensors, and bio-medical devices. In this paper, we report the growth of 

vanadium oxide films using cathodic arc method for thermochromic application. 

Successive annealing of the as grown film shows the formation of yellow color V2O5 

films. The color of the as grown films suggest the growth of highly disordered black 

VxOy film which after annealing gets converted into yellow V2O5 as confirmed by the 

X-ray diffraction and Raman spectroscopy. The scanning electron microscopy 

equipped with energy dispersive X-ray analysis was used to investigate the 

morphology and chemical composition of V2O5 phase. Although, the films get 

completely converted into the stable phase after annealing but heating cycling of 

temperature significantly changes the colour of the films in a reversible manner that 

confirms the thermochromic behavior. We propose a breathing of oxygen (tailoring of 

Oxygen within the films) responsible for such reversible change in the color. These 

studies open new pathways for investigating these films to electrochromic properties 

by locally heating the materials through electric current (through Joule heating) and 

change the optical properties.  
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 Abstract 

From band theory of solids, it is well known that electrical conductivity and optical 

transparency are mutually exclusive properties. However, due to advancement in 

science and technology, controlled doping has allowed to merge these properties in 

few materials such as thin films, bulk oxides, conducting polymers and carbon based 

materials and are collectively known as transparent conducting oxides (TCO) and 

transparent conducting films (TCF). Recently, this extraordinary property is also found 

in doped nano-perovskites and hence can further meets the diversified demand in the 

field of photovoltaics, LCDs, FETs, diodes, supercapacitors and many more. For such 

applications, doped perovskite TCOs have becomes highly important and cost 

effective for the future global markets. This paper will summarize the status and 

progress of various TCOs which are particularly perovskite in structure. Future 

direction and challenges of doped Perovskites in the techno-era are also discussed. 

Several examples of TCO-Perovskites are presented with a discussion of their ferroic, 

magnetic, electrical and optical properties. On addition, the concerns related to 

thermal and chemical stability of TCO-Doped Perovskites are vividly reviewed.  

Keywords: Transparent Conducting Oxides (TCOs), Photovoltaics, Nano-

Perovskites. 
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Abstract 

Vanadium Oxides (V2O5) nanoparticles have been prepared by using a simple chemical 

method. 0.25 wt. % of Vanadium oxides (V2O5) doped Polyvinylpyrrolidone (PVP) 

(V2O5: PVP) polymer composite prepared by solution casting technique have been 

characterized for their structural, and optical properties. The formation of phase are 

orthorhombic in structure has been confirmed by X-Ray Diffraction (XRD). The band 

gap of the composite was determined by using UV-Visible spectroscopy. These 

outcomes confirmed that the simple synthesis process can be used for the 

preparation of such composites appropriate for wide range of applications. 
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Abstract 

High dielectric capacitors are increasingly used for energy storage in sustainable 

nanotechnologies. Here, we observed large enhancement of dielectric constant by 3 

order at frequency 1KHz with moderate loss when TiO2 is added as a filler in NaCl bulk 

matrix. The TiO2 nanoparticles are synthesized via sol gel process and is subsequently 

added in varying weight percentage x in the ionic matrix of NaCl, which is represented 

as TiO2(x)NaCl. The parameters like dielectric constant, dissipation Loss and ac 

conductivity are measured with varying fraction of TiO2 in frequency range less than 

25 KHz. The steady increase of dielectric constant with increasing filler content at low 

frequency indicates percolation type behavior which accounts for the first dielectric 

peak at x= 45. The dielectric loss is found to be around 1 for x< 45 whereas it tends to 

increases with higher filler fraction. Moreover, the frequency dependent polarization in 

this composite system also accounts for hopping type behavior of mobile charge 

carriers contributed by TiO2 as confirmed from ac conductivity measurement. Further, 

the samples are characterized by X-ray diffraction and Field emission scanning 

electron microscopy in order to study the structure and morphology of the samples. 

Overall, TiO2 incorporation strongly improves the dielectric behavior of the ionic matrix 

at low frequency, making it suitable for super dielectric material (SDM). 
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Abstract 

In this work, we have analyzed the electrochemical performance of various metal-sul-

fides based nano-composites. Comparison of electro-chemical performance of some 

commonly seen metal-sulfides such as Nickel, Cobalt, Copper, and Molybdenum 

based sulfides are done. It is observed that electrodes based on the MoS2 based com-

posites are able to perform better, due to its graphene like behavior. MoS2 perfor-

mance with other materials is discussed. Various methods to synthesize MoS2 are 

mentioned. Further, the effect of precursor on the synthesis of MoS2 using hydrother-

mal technique is elaborated. 
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Abstract 

In the present work, analytical expressions for the energy eigenvalues and eigenfunc-

tions are computed for Yukawa potential by solving the Schrodinger equation within 

the framework of Nikiforov-Uvarov functional analysis method and apply the Greene-

Aldrich approximation for handling the centrifugal terms. Using the energy eigenvalue 

expression, we have calculated the mass spectra of various mesons. The results of 

present study are in good agreement with relativistic, experimental and others relevant 

works available in literature. 

Keywords: Schrodinger equation, Yukawa potential, NUFA method, mesons, mass 

spectra. 
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Abstract 

The wakefield excitation and electron acceleration is investigated in the presence of 

laser pulse with and without frequency-chirp in an under-dense plasma via particle in 

cell simulation. For this purpose, first 1D model of laser wakefield acceleration is 

revisited. The analytical expressions for the longitudinal wake-potential and wakefield 

generated behind the laser pulse are obtained. The results show that the wake-fields 

excited by laser pulses are strongly dependent on the chirp parameter. These results 

could be very useful as a starting point for optimization studies for a real LWFA 

experiment. 

Key words- Laser wake-field acceleration, Chirp parameter, Wake field intensity. 

 

  



115 

 

PHY060 

Electron acceleration in an inverse free electron laser with a planar 

and tapered wiggler field 

Jagnishan Singh1, Jyoti Rajput1,*, Niti Kant1and Sandeep Kumar2,a 

1Department of Physics, Lovely Professional University, G.T. Road, Phagwara, 

Punjab 144411, India 

2Department of Physics, Manav Rachna University, Faridabad, Haryana, India 

Email: jyoti_physics@yahoo.co.in, sandeepkumar@mru.edu.in 

Abstract 

Numerical study of inverse free-electron laser acceleration (IFELA) in the presence of 

a tightly focused laser beam is investigated in vacuum. In this article, we investigate 

the dynamics of an electron in the inverse free-electron laser (IFEL) with a planer 

wiggler field geometry. The numerical study on particle acceleration is carried out for 

tightly focused laser parameters as well as the tapering point of wiggler field. It is 

observed that the effect of tapering point along the undulator is crucial to maintain the 

IFEL resonance condition and to maximize the energy gain. The role of laser vector 

potential, pulse duration, beam-waist, and tapering point of planar wiggler magnetic 

field is examined on the electron acceleration. The role of pre-energy modulation of 

real electron-bunch and its acceleration is also planned in our next simulation.       
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Abstract  

MgAl2O4 (MAO) spinel has been considered as one of the excellent optoelectronic 

material due to its excellent mechanical strength and transparency in visible region to 

IR region. Many studies reported that MAO has F centers generated due to high 

temperature sintering which resulted in visible emission. The aim of present study is 

to explore MAO sintered at high temperature for white light emission.  MAO was 

synthesized by sol-gel method sintered at 14000C high temperature for 4hrs. Prepared 

MAO was characterized by various characterization techniques; Fourier transfer 

infrared spectroscopy (FTIR), Ultra-visible spectroscopy (UV), X-ray diffraction (XRD), 

Field emission scanning electron microscopy (FESEM) with the energy dispersive X-

ray spectroscopy (EDX) and Fluorescence spectroscopy (FS). Peak at 674cm-1 in 

FTIR confirmed the formation of MAO. SEM Images showed the agglomeration of 

particles due to high temperature sintering Emission properties of MAO was studied 

by Florescence spectroscopy .MAO was excited by UV light .The emission spectra 

showed multicolor emission in visible region due to generation of F centers in the 

bandgap proving MAO as excellent material for white light emission.  

Key words: MAO, F centers, white light emission, spinel  
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Abstract 

In the current work, we have synthesized Mg1-xZnxFe2O4 (x = 0.0, 0.2, and 0.4) by 

adopting the sol-gel auto combustion technique. For all the samples the single-phase 

spinel structure with cubic symmetry (Fd-3m space group) was assured by the XRD 

studies. The increase in the lattice parameters from 8.390 to 8.417 Å with the Zn 

content may be ascribed to the ionic radius of Zn2+ ions being larger than that of Mg2+ 

ions. The crystallite sizes estimated utilizing Scherrer's formula affirms the 

nanocrystalline nature of the incorporated samples. FTIR spectroscopy affirms the 

formation of spinel structure by the appearance of characteristic vibrational bands near 

400 and 600 cm-1 which corresponds to the octahedral or B-site and tetrahedral or A-

site respectively. FESEM micrograph measures particle size (average) in the 

nanoscale range by using ImageJ software and reveals the presence of grains that 

were agglomerated and homogenous in shape. The stoichiometric proportions of the 

synthesized sample were confirmed by the EDX spectra. VSM study reveals the 

increment in the saturation magnetization and decrement in the coercivity with the 

increase in the Zn content. The squareness ratio for all the synthesized samples was 

found to be less than 0.5 which is assimilated to the existence of the random oriented 

small single domain assembly of spinel ferrite nanoparticles and reveals the interaction 

of nanoparticles by magnetostatic interactions. 
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Abstract 

The present piece of work has been highlighted the study of positive parity 

rotational band structure (multi quasi-particle structure) up to the high spin 

states of isotopic mass chain of neutron-rich odd mass Terbium isotopes with 

neutron numbers 90 and 92 under the microscopic framework of Projected 

Shell Model. In this study, the influence of the high-j orbitals (i13/2 for neutrons 

and h11/2 for protons) on the structure of 155,157Tb isotopes is investigated by 

assuming an axial symmetry in the deformed basis. Nuclear structure 

properties including the formation of yrast spectra from various multi quasi-

particle bands, rotational alignment, back-bending in moment of inertia as well 

as reduced transition probabilities i.e., B(E2) and B(M1) for the yrast band 

have been calculated. Further the occurrence of band-crossing in the 

formation of yrast spectra has also been supported by the wave function plots.  
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Abstract  

TAG (terbium aluminium garnet, Tb3Al5O12) is being investigated recently for their 

applications in the realization of photonic devices because of its broad transmission 

ranging from 350 to 1500nm. An emission property of any material depends upon 

electronic transition levels, temperature, excitation wavelength etc. A lot of research 

had been reported on temperature dependent emission properties of TAG .In this study 

an attempt had been made to explore the excitation dependent emission properties of 

TAG.TAG was prepared by sol gel technique followed by sintering at 

1100oC .Structural phase was analysis from the XRD spectra .XRD studies confirmed 

the formation of nano material and has cubic structure. The emission properties were 

studied by exciting the TAG by UV light and blue light i.e. 280nm, 300nm, 380 nm, 

400nm, 480 and 484nm .Spectra power distribution curve was obtained from emission 

data excited by with UV radiation and blue light.  From emission spectra, Colour co-

ordinates (CIE), colour correlated temperature (CCT) and colour purity were calculated 

for TAG at different excitation .Emission properties indicates that TAG is a potential 

nanophosphor for optical devices.  

Key words: CIE coordinates, CCT, colour purity, TAG, UV light, excitation wavelength  
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Abstract 

Medical Physics is a branch of applied physics in which the physics principles, 

methods and techniques are used for the prevention, diagnosis and treatment of 

human diseases and promoting health. It is closely link to biological physics and health 

physics. The scientific progress in any discipline can be evaluated by bibliometric 

techniques. Thus, in work, data is extracted from web of science and evaluated to 

analyze the trend, hotspot and directions of the research in medicinal physics. In total 

2221 documents were extracted from the period of 1989-2020, these documents were 

published in 616 sources by 7655 authors with the collaboration index 4.31 The most 

popular source is “Health Physics”. The maximum collaboration is with USA. The top 

cited article is “Agostinelli S, 2003, Nucl Instrum Meth A”. 

Keywords: Medicinal Physics, Radiation, Bibliometrics, WOS 
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Abstract 

The structure of some even-even Ge isotopes from A = 82 to A = 88 have  been studied 

within the framework of  the Triaxial projected shell model (TPSM). The TPSM results 

so obtained on yrast, γ- bands, 2γ-bands gives a good explanation of the triaxial nature 

of Ge isotopes and then the back-bending in moment of inertia has also been 

calculated. All the TPSM results are compared with experimental data and it was seen 

that the theoretical data is in good agreement with available experimental data. 
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Abstract 

High entropy alloy (HEA) coatings are new class of material coatings which exhibits 

excellent properties as compared to conventional coatings. HEA coatings can be 

considered as a potential alternative to existing coatings for material removal 

applications, because of high hardness, high temperature stability, superior wear 

resistance etc. Although, research work is going on, but this early review represents 

the importance of HEA as a coating material for machining applications. Significant 

results of HEA coatings from the literature emphasis its suitability for material removal 

applications and develops our understanding of the various aspects of HEA coatings. 

Various fabrication routes, mechanical and tribological properties of the HEA as a 

coating material are discussed, which are in line with the various requirements of 

machining. Summary of HEA coating properties and processing routes is provided in 

this review. Subsequently, HEA coating’s properties are also compared with the 

conventional coatings. In order to meet the outperforming processing and output 

requirements, HEA coatings may be considered as a future material for cutting 

applications. 
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 Abstract 

In present manuscript, movement of a Gaussian laser beam in mixed plasma is 

observed together with plasma density and ponderomotive force. The differential 

equation has been setup, which is nonlinear in nature, for beam width parameter and 

solved. It is perceived that the laser beam intensity is enhanced along the axis and is 

reduced along the nonaxial region of the medium which in turn assists to stronger self-

focusing. Also, the major benefaction of mixed plasma in the enhancement of self-

focusing of laser beam has been noticed. A juxtapose has also been attempted 

between nonuniform versus uniform plasma density in presence of ponderomotive 

force and wiggler magnetic field respectively and fond the later one different than the 

former one. The present study may pave the way to several useful applications in the 

field of harmonic generations, laser interaction with quantum plasma, lase driven 

fusion etc.  

Keywords: gaussian laser beam, mixed plasma, plasma density, ponderomotive 

force, wiggler magnetic field, self-focusing.  
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Abstract 

Surface patterning of low density polyethylene (LDPE) surfaces has been investigated 

using 100 keV argon ion irradiation at oblique incidences of 300, 400, & 500 using a 

fluence of 8x1016 Ar+ cm-2. Atomic force microscopy (AFM) analysis revealed the 

formation of suppressed vertical & sideway bars along with valleys at oblique 

incidences of 300, & 400 which transforms into random pits at the highest angle of 

incidence i.e., at 500. A substantial increase in RMS surface roughness has been 

observed after oblique Ar+ irradiation. UV-visible-NIR spectroscopy shows an increase 

in optical transmission and specular reflectivity of irradiated LDPE specimens with an 

increase in the angle of incidence. Furthermore, the Raman spectroscopy revealed 

the formation of amorphous carbon-like structures in the irradiated regions of the 

polymeric matrix. The observed morphological alterations have been further correlated 

with the disordering parameters computed from the deconvoluted Raman spectra. 

These patterned polymeric specimens are useful in the fabrication of optical devices, 

making organic thin-film transistors and for substrate preparation for cell growth, etc. 
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Abstract 

A well-established parabolic equation approach to study the evolution of self-focusing 

of Gaussian laser beam in underdense, magnetized plasma has been presented. The 

uniform external magnetic field is assumed to be applied along (forward) as well as 

opposite (reverse) to the direction of propagation of laser beam. The nonlinear 

differential equation governing dimensionless beam-width parameter is derived under 

WKB and paraxial approximations. It is observed that forward (reverse) magnetic field 

increases (decreases) the self-focusing of Gaussian laser beam as compared to the 

unmagnetized case of reference. 
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Abstract 

In this paper, the propagation of Gaussian laser beam in underdense and magnetized 

plasma has been studied. The effect of oblique external magnetic field on self-focusing 

of laser is specifically explored.  An envelope equation governing dependence of 

beam-width parameter with dimensionless distance of propagation of laser is derived 

by adopting parabolic equation approach under WKB and paraxial approximations. It 

is found that increasing the angle between the laser beam magnetic field and external 

magnetic field decreases the self-focusing of laser propagating through plasma.    
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Abstract 

In the present paper, the effect of temperature on the self-focusing of super-Gaussian 

laser beam in collisionless relativistic thermal quantum plasma has been investigated. 

A standard parabolic equation approach has been employed under WKB and Paraxial 

approximations. Higher order terms (upto r4) in the expansion of dielectric function and 

eikonal of the beam are considered. To study the self-focusing and defocusing of 

beam, conditions for formation of dark and bright rings have been utilized. The 

nonlinear differential equation for dimensionless beam-width parameter is obtained 

and solved numerically.  
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Abstract 

In this study, MnMoO4 was prepared by a facile hydrothermal method followed by 

calcination at 300⸰C. The structure and electrochemical properties of samples were 

investigated. The composite was characterized by using X-Ray Diffraction analysis 

(XRD) and electrochemical impedance spectroscopy. The specific capacitances of the 

sample were 355.5Fg-1, 320Fg-1 and 222.2Fg-1 at 1Ag-1, 3Ag-1 and 5Ag-1 respectively. 

This result indicates that MnMoO4 sample could be a choice as an electrode material 

for supercapacitors. 

Keyword: Hydrothermal Method, MnMoO4, Supercapacitor Electrode Material. 
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Abstract  

In the current study, various thermodynamic and acoustical properties have been 

analyzed using density (𝜌) and ultrasonic velocity (u) of liquid mixture aqueous 

glutaraldehyde with EG, DEG and TEG. It is carried out at different temperatures 

(293.15, 298.15, 303.15 and 308.15 K) and concentrations (0.01, 0.02, 0.03 and 0.04 

mol.kg−1). Values of acoustic impendence (Z), adiabatic compressibility (β) and 

intermolecular free length (Lf) are calculated with the help of given velocity and density 

data. Adiabatic compressibility and intermolecular free length decreased with the rise 

in concentration, indicating weak interaction between the molecules of the mixture. 

Acoustic impedance varies linearly as concentration increases, indicating the absence 

of complex formation. 
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Abstract 

Density and speed of sound of polyethylene glycols (polyethylene glycol 200; 

polyethylene glycol 400) in (0.000, 0.0024, 0.0032, and 0.0040) mol·Kg−1 aqueous 

solutions of biotin at constant experimental pressure 0.1 MPa and temperature range 

(288.15 K, 298.15 K, 308.15 K and 318.15 K) have been obtained using Anton- Paar 

DSA 5000 M. These experimental data were used to calculate various acoustic and 

thermodynamic parameters such as intermolecular free length, acoustic impedance, 

adiabatic compressibility, Wada’s constant, Rao’s Constant and Vander Waal’s 

constant which gave the insight of the intermolecular reactions inside the ternary 

mixture of vitamin B7 (Biotin) and polyethylene glycols (PEG 200/PEG 400).  
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Abstract 

The Density and Ultrasonic Velocity of chlorhexidine with glycols have been measured 

at different range of temperatures for different concentrations. Ultrasonic and 

volumetric data has been used to calculate various parameters such as adiabatic 

compressibility, acoustic impedance, available volume, molar volume, intermolecular 

free length, Rao’s constant, Van Der Waal Constant, Wada’s constant, relative 

intensity and effective molecular weight. The calculated various parameters suggest 

solute-solvent interactions occurring in the liquid mixtures. Some other parameters 

suggest dipole-dipole interactions or formation of complex or charge transfer 

interactions. 
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Abstract 

Volumetric and acoustic properties of the ternary mixture of glycols (ethylene glycol, 

diethylene glycol, triethylene glycol) in the aqueous solution of vitamin B7 at different 

temperatures (288.15 K, 298.15 K, 308.15 K, and 318.15 K). Over the range of vitamin 

concentrations (0.0000, 0.0015, 0.0025, and 0.0035) mol·Kg−1 and constant pressure 

the density and speed of sound of the solution is obtained using Anton Paar DSA 5000 

M. Various thermodynamic parameters (apparent molar volume, partial molar volume, 

partial molar volume of transfer, partial molar expansibilities, apparent molar isentropic 

compression, partial molar isentropic compression, partial molar isentropic 

compression of transfer and pair-triplet interaction coefficients) are calculated with the 

experimental values. The obtained results are explained in terms of the kind of 

intermolecular interactions developed in the mixture using the co-sphere overlap 

model.  
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Abstract 

-bands built on triaxial deformation of neutron-deficient even-even Os isotopes in the 

A~180 region, are well investigated in the present work within the self-consistent 

quantum mechanical framework known as triaxial projected shell model (TPSM). The 

TPSM results on yrast, -, 2 -bands provide a reasonable description about the 

triaxial nature of the isotopes. Moreover, the deformation systematics, back-bending 

in moment of inertia, energy ratios, transition probabilities and g-factors have also 

been calculated and compared with the known experimental data and, a considerable 

good agreement has been achieved between the two. 
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Abstract 

The discovery of high-temperature superconductivity in 1986, is greatly influenced in 

the field of electronics. Superconductors and superconducting materials conduct 

electricity without resistance and can transport electrons with no resistance, and hence 

release no heat, sound, or other energy forms. Compared to traditional materials 

superconducting materials open up possibilities for new technological applications in 

the field of electronics. The present paper considers to what extent there is a need for 

HTS in up-to-date engineering and estimates their potential and evaluates future 

applications in electronics.  

Keywords: superconducting devices, SQUIDs, high-speed electronics, high 

temperature superconductors 
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Abstract 

Many disputed Documents related with forged documents i.e. Anonymous Letters, 

Threatening Letters, Blackmail Attempts and Ransom Notes are produced deliberately 

and frequently encountered for some benefits. To hide the identity the person who 

produced it may alter his writing in different ways. He can use his Unaccustomed Hand 

to produce the same. Accustomed Hand is the preferred hand to write by an individual 

with better speed, quality and more precisely and the either hand less preferred is 

called Unaccustomed Hand. At the time of examination a Hand Writing Examiner must 

ask accused to give sample hand writing by either hand also. Disguise may also 

possible with the Non-Dominant Hand. Due to various Hand writing characteristics, 

inconspicuous to person, his writing is recognized by thorough examination and keen 

observation conducted by a Hand Writing Expert. This research paper is going to focus 

on the examination and comparison of Hand Writing characteristics of the specimen 

writings produced by a same person by Accustomed Hand, Unaccustomed Hand and 

Disguise. 

Keywords: Disguised Writing, Hand Writing Examination. 
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Abstract 

Heusler alloys are a huge family of binary, ternary and quaternary compounds and 

contain a wide range of unique properties, which made Heusler compounds to be the 

efficient materials for diverse applications. When it comes to the commercial 

applications mechanical properties are worth of check on and turn out to be the 

significant factor in the processing and final use of the materials. These properties 

make the study proficient by examine the nature of material under external pressure. 

In this study, we estimated mechanical properties of Rh2MnZn full-Heusler alloy using 

the full-potential linearized augmented plane wave method (FP-LAPW) method within 

the density functional theory (DFT). We have obtained C11, C12 and C44 elastic 

constants due to cubic symmetry using Charpin method implemented in Wien2k code. 

Further, using these elastic constants mechanical properties such as Bulk modulus, 

Shear modulus, Young’s modulus, Poisson’s ratio, Anisotropic factor and Cauchy’s 

pressure are calculated. These modulii depicted hardness, ductility and elastic 

anisotropy of the alloy.     

Keywords: DFT, Heusler alloys, Rh2MnZn, elastic constants, mechanical properties,   
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Abstract 

Halide perovskites have attarcted attention owing to their extraordinary electronic, 

thermodynamic, optical and thermoelectric properties and their promising applications 

in solar cells, optoelectronic and thermoelectric. We have performed a study on 

inorganic halide perovskite Cs2GeF6 on thermophysical properties using 

comprehensive density functional theory (DFT) with full potential linearized 

augmented plane wave (FP-LAPW) method implemented in WIEN2K code. The 

generalized gradient approximation (GGA) has been used as exchange correlation 

potential to solving Hamiltonian of the above problem. The studied perovskite is 

crystallized in cubical Fm-3m (225) phase. For thermodynamic properties heat 

capacity at constant volume Cv and Debye temperature 𝜃𝐷 have been estimated using 

quasi harmonic Debye model implemented in Wien2k code. Further their variations 

with temperature ranging from 0 to 1000 K and pressure ranging from 0 to 35 GPa 

have been studied.  

Keywords:  Halide Perovskite, Cs2GeF6, Heat capacity, Debye temperature, Density 

functional theory  
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Abstract 

The chalcogenides of rare earth have always been considered for the study because 

of they have partially filled f-electrons. These f-electrons are accountable for various 

unusual physical and chemical properties of the materials.  Some thermodynamic 

variables also play important role for various other properties like valence change, 

structural change and state change. The pressure is one of the thermodynamic 

variable under which solids change their structures. Generally binary rare earth 

chalcogenides have NaCl-type structure under ambient conditions. In this paper we 

discussed pressure induced structural phase transition in chalcogenides (X=S, Se and 

Te) of rare earth elements (RE = La, Ce and Pr) as LaX, CeX and PrX compounds 

along with their volume collapse, elastic constants and bulk modulus using various 

first principles theory and experiments. These compounds undergo pressure induced 

structural transition from NaCl-type (B1) to CsCl-type (B2).  

Keywords: Rare earth chalcogenides; High pressure; Structure phase transition; 

Elastic properties 
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Abstract 

Heusler alloys have been renowned materials owing to their one of the unique 

properties i.e. half-metallicity with ferromagnetism, in which one of the spin channels 

shows metallicity and other spin channels shows semiconducting/insulating behaviour. 

The Heusller alloys therefore used in spintronics, shape memory alloys, spin filter and 

magnetic sensors. Very fast information is being received on Heusler alloys using first 

principles theories rather than experimental methods. A fast computation in density 

functional theory is the consequence of such progress. In this regard it has become 

important to study their ground state properties by knowing structural, magnetic and 

electronic properties. The Co-based semi Heusler alloys like CoMnX, (X= S, Se, Te) 

and full Heusler alloys like Co2MnY, (Y= Si, Ge, Sn) have been considered to discuss 

on said properties. The results show that these materials have cubic symmetry, half-

metallic behaviour and magnetic moment in the range of 4-5 µB. 

Keywords: DFT, Heusler alloys, CoMnX, Co2MnY, Half-metallic, Electronic structure  
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Abstract 

Our Universe is estimated to be 13.5 ± 2 Billion light years old and the observable 

universe is over 90 billion light years wide. Over 100 billion stars are born and die each 

passing day. Since the very dawn of creation, the cycle of life and death is constant at 

every part of the universe. But we are too tiny to comprehend such measures. Our 

earth where we reside in is too small and the cosmos is too vast. For anyone to 

measure anything from outer space is nigh impossible, or so we thought until the early 

1900s. In this article, star clusters namely NGC 188 and M41 was used to show one 

of many convenient methods on how to find the age of a cluster or rather an individual 

star in that cluster using the help of the color magnitude diagram (CMD). It was 

observed that the ages of NGC 188 were found to be 4 ± 5 billion years and M41 to 

be around 220±30 million years.  

Keywords - CMD, Star Clusters, Age. 
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Abstract 

Power consumption is one of the most considered factors while designing any 

electronics digital circuit. In which, the Adiabatic Quantum Flux parametron (AQFP) is 

one of the best superconducting technology for reduced power factor. Adiabatic 

Quantum Flux Parametron (AQFP) will be powered by the use of AC (Alternating 

Current) in place of DC power supply. In this research article, a hybrid counter is 

designed based on Adiabatic Quantum Flux Parametron (AQFP). The hybrid counter 

is modelled using both series and parallel counter circuits. This counter is designed 

based on different stages of manipulation. The different stages are based on the 

number of bits used in the design. Here the design is made up of 16 – bit hybrid counter 

with three stages of computation and due to these stages of computation, the 

computation cost is reduced up to 28% compared to existing semiconductor counter 

electronics circuits. Since the computation cost is reduced, which directly implies that 

the speed of design is high speed and power is also reduced in huge factors in range 

of nanowatts. 

Keywords: Adiabatic Quantum Flux Parametron (AQFP), series counter, Josephson 

Junction (JJ), Parallel Counter, Superconducting Logic, Quantum Flux Parametron 

(QFP). 
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   Abstract  

Al-doped ZnO (AZO) thin films have been deposited onto the glass substrate via sol-

gel spin coating method with different Al concentrations (0,2,4,6,8,10 at. %). The XRD 

results reveal that the thin films show the wurtzite phase with preferential orientation 

along the c-axis (002) plane for the lower concentration of Al. The field-effect scanning 

electron microscopy (FE-SEM) images confirm that all thin films show wrinkle-type 

structures with few minor cracks. The transmittance spectra of thin films were recorded 

by UV-vis spectrophotometer in the wavelength range 350-800 nm. The optical 

transmittance of samples was found above 85%. The optical band gap energy of AZO 

films varies from 3.16 eV to 3.27 eV with increasing concentration of Al. The AZO thin 

films were exhibited better conductivity and good UV photoresponse, which may be 

applicable for UV photodetector applications. 

Key words- Sol-gel, FE-SEM, TCO, AZO, Figure of merit. 
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Abstract 

In recent years, weathering and corrosive factors are the serious threats in the 

environment which damages the organic/exterior coating applied on the surfaces. 

Therefore, there is a high requirement for exterior coatings to be reinforced against 

these degradations. The barrier properties of graphene oxide and the special 

electrochemical property of polyaniline can significantly improve the performance of 

exterior nanocomposites.  The review is devoted to report the applications of graphene 

oxide/polyaniline nanocomposites in exterior coatings to save the metal from 

corrosion. Thus, impact of variations of graphene oxides in the composites will also be 

reviewed. The characterization used to study these composites will also be discussed. 

The anticorrosive properties of nanocomposites diffused in epoxy resin will also be 

considered. Many authors have described improvement in weathering and corrosion 

of metals in the presence of graphene oxide/polyaniline. 
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Abstract 

Research on thin film batteries has led to many hundreds of publications in the past 

few years. Applications of thin film batteries include, wireless sensors, memory backup 

power, batteries for extreme high and low temperatures, and energy storage for solar 

cells.  The thin film batteries are formed of parallel plates, much as an ordinary battery 

construction, just much thinner. Thin-film energy storage devices must have a high 

energy density within a limited space, so new electrode structures, materials, and 

assembly methods are important. Both two-dimensional MXenes and polyaniline 

nanofibers (PNFs) have promising energy storage properties. The present review 

deals with the Layer by layer (LbL) assembly of positively charged PNFs and 

negatively charged Ti3C2Tx MXenes into hybrid electrodes for thin-film energy storage 

devices. The charge storage process of these systems has been discussed with 

faradaic/non-faradaic contributions. This review will be helpful in understanding the 

mechanism of energy storage in Mxenes/Polyaniline thin films devices. 
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Abstract 

A systematic numerical study on terahertz radiation from laser plasma interactions by 

changing a variety of laser-plasma parameters is reported in present communication. 

We have included the effect of transverse magnetic field on our previously reported 

scheme for generating terahertz (THz) radiation by p-polarised lasers beating in hot 

plasma with surface density ripple. The external static magnetic field can be utilized to 

enhance the nonlinear coupling between plasma wave and electromagnetic wave and 

control various parameters of generated THz wave. Resonances attributed to 

nonlinear effects are shown to broaden the emission spectra significantly, when 

applied magnetic field is transverse to the direction of propagating lasers. We 

demonstrate that such resonance can be tuned by changing the value of applied 

magnetic field of the p-polarised laser pulses. The THz power rises with the magnetic 

field strength and scales as the square of the density ripple amplitude. 

Keywords: Intense Terahertz Radiation, Non-Relativistic, Oblique Incident, 

Magnetised hot Plasma, Rippled Density. 
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Abstract: 

Electronic energy loss and ranges of different projectiles, via Ti, Li, Pb and Xe in a 

semiconductor target i.e Germanium, have been measured by using SRIM and data 

tables given by Northcliffe and Schilling. A mutual comparison of those values has 

been done and, in a few cases, the experimental values are also used for the 

validation. In this investigation we tried to consider the maximum range available in 

SRIM and Northcliffe and Schilling tables for comparison. A discussion on the 

agreements and differences is reported in this manuscript. 
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Abstract 

The colour tunability   property of nano-sized semiconducting material attract the 

attention of researcher for broad range visible light emission(400-700 nm).The 

emission properties of semiconducting material depends upon the excitation 

wavelength ,particle size and, sintering temperature . The most common cause of 

visible emission from semiconducting material is defect states .A lot of work had been 

reported on visible emission due to defect centres. An attempt has been made to study 

the visible emission from pure ZnO, pure CdS and ZnO/CdS (1:0.1Wt %) 

nanocomposite sintered at 600 oC. Powder XRD spectra of the samples were indexed 

using JCPDC file No. 36-1451 confirming the hexagonal wurtzite phase .XRD pattern 

confirmed that CdS in ZnO did not change the  hexagonal phase of ZnO.  Average 

particle size of ZnO/CdS composite was 56.8 nm where pure ZnO had average particle 

size 39 nm. The emission properties of Pure ZnO ,Pure CdS and ZnO/CdS composite 

has multicolour emission due to defect center.It had been observed that ZnO/CdS 

nanocomposite emission properties enhanced with the introduction of CdS in ZnO. 

Therefore ZnO/CdS nanocomposite has potential to be explored for optoelectronic 

applications as compared to pure ZnO and CdS. 

Keywords: ZnO, CdS, ZnO/CdS, nanocomposite.  
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Abstract 

At the variation of temperatures from (293.15 to 308.15) K, the densities and speed of 

sound for liquid mixtures containing propylene glycol and hexylene glycol in aqueous 

vitamin B3 (niacin) at (0.01, 0.03, and 0.05) mol·kg-1 concentration in has been 

measured with Anton Paar DSA 5000 M. These experimental data were used to 

calculate various acoustic and thermodynamic parameters such as intermolecular free 

length, acoustic impedance, adiabatic compressibility, Wada’s constant, Rao’s 

Constant and Vander Waal’s constant which gave the insight of the intermolecular 

reactions inside the ternary mixture of vitamin B3 (Niacin) and glycols (PG/HG). 
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Abstract 

The need of fresh water is increasing day by day as the population and industrialization 

is increasing. As earth contains 71% of salinity water we have to convert that salinity 

and brackish water into fresh drinkable water. The device which converts salinity and 

brackish water into drinkable water by using green source of energy that device is 

known as solar still. But due to its lesser efficiency it cannot be used in industrial 

purposes. To increase its productivity and efficiency many researcher done 

improvement in various stills. Some researchers has used the nanoparticles due to 

their favourable thermo physical properties and optical characteristics. Nano particles 

and solid particles having the diameter in the range of 1 – 100 nm, are used from last 

two decades, and certainly a new approach among others. The ability of attaining the 

required thermo – physical properties of nanoparticles, by the variation in the particle 

size, shape and concentration, rewarded them as one of focused area of research in 

the solar still. This paper contains the exhaustive review of literature on the utilization 

of nanoparticles in active and passive desalination system to investigate the best 

suitable nanoparticles for solar still. From review it was found that the efficiency and 

daily productivity of the still was increased by using nanoparticles in it. 

Keywords – Solar Desalination, Active and Passive Stills, Nanoparticles, Solar still, 

Nano fluids.  
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Abstract 

A comparison between very highly efficient and time saving algorithm named Newman 

Ziff (NZ) algorithm and Hoshen Kopelman (HK) algorithm for the site percolation in 

hexagonal lattice is described. Relabeling of sites is measured in Newman Ziff (NZ) 

algorithm for occupation probability from zero to one in a time which shows a linear 

variation with the size of system. Percolation threshold pc is calculated using NZ 

algorithm. A comparison is made between the Hoshen Kopelman (HK) algorithm and 

Newman Ziff (NZ) algorithm in lieu of run time of both. It is found that later took very 

much smaller time (L=150, HK (time) = 69.52 seconds, for one value of occupation 

probability p and NZ(time)= 671.3 seconds ,for all values of occupation probability p, 

for single run) as compared to the former one.  
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Abstract 

In this paper, the bio-fluid mechanics of blood flow in the circulatory system has been 

evaluated. This study used the Comsol Multiphysics software to get the flow 

phenomenon with the magnetic field's impact on blood in the human artery. For this, a 

two-dimensional flow model under the effect of the magnetic field was considered in 

which blood is considered as a Non-Newtonian, laminar, and incompressible through 

an arterial segment. Numerical investigation of magnetic field effect on blood flow in 

bend tube has been performed to gain a better understanding of blood flow into a bend 

vessel. The magnetic field effect, contours, velocity, streamlines, and graph have been 

plotted to recognize the artery's flow pattern. The study shows that Magnetic flux is 

stronger at the peripheral of the tube than at its center i.e., the magnetic fluid will 

experience more attractive force near the walls of the tube and less at the center. 
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Abstract 

Radon being radioactive gas is the main source of radiation exposure in the 

environment. When inhaled, it may cause carcinogenic diseases due to alpha 

emission during the radon decay, as alpha particles may damage respiratory and 

alveolar epithelial cells. Thus continuous investigation of the radon level in the 

environment is always required. In the same, correlation between concentration of 

radium with radon exhalation rates in the soil samples may be very helpful to know the 

variation of the radon level. In present study soil samples have been collected 

randomly from various locations of Pangi Valley of Chamba district, Himachal Pradesh, 

a northern hill state of India. Radon exhalation rates in collected samples have been 

measured using the closed can technique in correlation to different soil parameters. 



153 

 

Radon mass exhalation rate in soil samples have found to vary from 0.018 to 0.179 

Bq kg−1 h−1 with an average value of 0.082 Bq kg−1 h−1 and area exhalation rate from 

0.56 to 5.42 Bq m−2 h−1 with an average of 2.47 Bq m−2 h−1. A Mathematical model has 

been developed using soil parameters viz. bulk density, porosity, emanation rates, 

diffusion coefficients etc. and use to estimate the radon exhalation rates in soil 

samples. A strong positive correlation have been obtained between the theoretically 

estimated and experimentally measured obtained values.  
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Abstract 

Computed tomography (CT) is a primary modality for diagnosis and treatment planning 

in radiotherapy. CT images contain the information of relative electron density (RED) 

of different tissues in terms of CT numbers and hence are utilised for patient dose 

calculations to incorporate the effect of tissue inhomogeneity in radiotherapy.  

The current study has determined the effect of different tube voltage and current 

settings of the CT image acquisition on CT number to RED curve (sensitometry). The 

CAT phantom module 503 has been scanned in the region containing materials of 

different REDs from 0.001 to 1.868. The sensitometry curves have been obtained in 

the tube voltage range from 80 kV to 140 kV in steps of 20 kV and a current range 

from 100 to 475 mA in 125 mA steps. The CT numbers of the materials were found to 

change with tube voltage and current. The ANOVA results have shown notable 

variations on CT number with tube voltage, as compared to that of current. It has been 

found that the variation in dose was within 1% for homogeneous as well as 

heterogeneous anatomical sites for different treatment plans. The study concludes that 

the effect of tube voltage and current on CT number to RED curves and its effect on 

radiotherapy dose calculation is insignificant.    
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Abstract 

The initial beam parameters of Elekta VersaHD medical linac have been determined 

independently for benchmarking of radiation dosimetric data of the associated 

treatment planning system. The study has been aimed to validate the dosimetric 

performance of this accelerator and treatment planning system. The radiation beam 

parameters have been measured in water phantom under the radiation beam. The 

initial beam parameters have been determined for a 10 × 10 cm field size at 100 cm 

source to surface distance. The isodose profiles, percentage depth dose (PDD) 

profiles and output factors have been compared with the measured data for four 

different field sizes. Only 1% variation has been observed in the PDD profiles and 

output factors calculated using Monte Carlo model and experimentally measured. The 

calculated isodose profiles have shown a variation of 3% with the measured profiles. 

The beam flatness and symmetry has been found to be within the tolerances of IEC. 

The accurate modelling of MLCs has also been verified by geometrical penumbra and 

leaf transmission. Monte Carlo model of Agility treatment head of Elekta VersaHD 

medical linear accelerator has been obtained for benchmarking of the radiotherapy 

dose calculation. 
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Abstract 

In the present work, MoS2-RGO nanohetrostructure material has been synthesized by 

a facile and cost effective microwave assisted hybrid annealing method by using a 

household microwave (2.45GHz).  Field emission scanning electron microscope i.e., 

FESEM), X-rays diffraction i.e., XRD and Raman spectroscopy have been used to 

characterize the synthesized material. Electrochemical behavior of MoS2-RGO 

nanohetrostructure material deposite on Ni-foam has been studied with the help of 

cyclic voltammetry i.e., CV, impedance spectroscopy i.e., EIS and galvanostatic 

charge discharge i.e., GCD. Effect of time duration of microwave’s assisted hybrid 

annealing during the synthesis of the materials on the electrochemical behavior has 

been investigated. 

Keywords: Energy storage, nanohetrostructure, microwave, hybrid annealing 
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Abstract 

The present paper investigates the effect of beam-width parameter of a Hermite-

Gaussian (HG) radially polarized laser beam on the acceleration of electrons. The 

propagation characteristics of HG laser beam shows that they are more effective in 

trapping the electrons during the laser-electron interaction than the normal Gaussian 

beams. By using different laser intensities, the effect of beam width parameter on 

electron acceleration is observed. The electrons show a large gain in energy with small 

beam width parameter. 
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Abstract 

Yttrium (Y3+)-substituted strontium hexaferrite nanoparticles with composition SrFe12-

xYxO19 have synthesized using sol-gel method. Diverse analytical tools have applied 

to characterize the prepared strontium hexaferrite nanoparticles and to analyse the 

influence of yttrium (Y3+) substitution on the structural and magnetic properties. XRD 

patterns confirm the presence of single phase M-type hexagonal crystalline structure. 

In fourier-transform infrared spectroscopy, the absorption bands at low wavenumber 

confirmed the formation of hexagonal ferrites. The vibrating sample magnetometer has 

employed to study the magnetic behavior of Y3+ ions substituted strontium hexaferrite. 

The decrease in saturation magnetization (Ms) and coercivity (Hc) value has explained 

on the basis of alteration in magnetic interactions due to the replacement of both Fe3+ 

ions by the non-magnetic Y3+ ions. 

Keywords: Strontium hexaferrite, rare earths element, sol-gel method, structural 

properties, magnetic properties 
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Abstract 

The science community is concerned about the need for renewable energy options 

and future energy storage systems due to the ever-growing need for electricity and the 

decline of fossil fuel resources. A supercapacitor (SC) or ultracapacitor is a system 

that acts as a bridge between a regular capacitor and a battery, providing higher 

capacitance through quick surface redox reactions and a high-power density. For 

practical applications, SCs with excellent capacitive properties are required and their 

output is largely determined by the electrode materials. One of the most interesting 

supercapacitor electrode materials is 2D-MoSe2. It is an effective narrow-band-gap 

semiconductor with a layered structure (Se-Mo-Se) that provides a large specific 

surface area. In this study, MoSe2 has been synthesized through an in-situ selenization 

route. The synthesis temperature, reaction time, and ratio of the precursors have been 

optimized to obtain pure phase MoSe2. The surface, structural and morphological 

properties of as-synthesized powder have been studied. The Electrochemical 

performance of as-synthesized MoSe2 powder has been explored in detail. 

Keywords: Molybdenum selenide, Supercapacitors, Energy storage, Electrochemical 

performance. 
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 Abstract 

Energy production from renewable sources and requirement of highly efficient storage 

devices is current need of the day. To enhance the availability of highly efficient fuel 

(hydrogen) produced through water splitting with zero carbon emission, the need of 

high-performance catalysts is highly required. Similarly, the requirement of materials 

for energy storage devices for driving electric vehicles with fast charging capability at 

low discharging rate is also the prevailing issue to be addressed. In order to develop 

these devices for hydrogen production and storage cost-effective electrocatalyst and 

electrode materials are required. Layered (2D) carbon structures (graphite/graphene) 

and carbon supported transition metal carbides (TMCs) and transition metal 

dichalcogenides (TMDs) have become topic of research interest in the present era 

owing to their unique physiochemical properties. In the present work, Mo2C-MoS2 

heterojunction structures have been prepared by the wet impregnation method. The 

effect of the loading content of MoS2 over Mo2C on hydrogen evolution reaction (HER) 

activity and electrochemical (EC) capacitance performance has been studied in detail. 

The Mo-C-S junction plays a key role in enhancing the HER activity and EC 
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capacitance performance than the individual components.  The prepared structures 

show enhanced HER activity with high current density ~36.2-78.3 mAcm-2 at very low 

applied potential (0.45 V), exhibiting a lower Tafel slope.  The EC capacitor 

performance determined by CV and galvanic charge-discharge (GCD) reveals that the 

synthesized samples exhibit an electrochemical double-layer capacitor (EDLC, Cdl) 

behavior. The higher EDLC (43.9 mFcm-2) and specific capacitance (2Fg-1) obtained 

for the synthesized samples determine their potential applicability for the new 

generation supercapacitors.   
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Abstract 

Study of elastic moduli in materials is very important because they are based on 

tracking the motion of microstructures embedded in the solids. The real component of 

young’s modulus corresponds to storage moduli whereas the imaginary component 

corresponds to loss moduli. The samples have been investigated for variations in 

elastic moduli with frequency at room temp and with different doses of gamma 

radiations. Typical loss modulus curves of gamma irradiated compositions as a 

function of frequency illustrates no effect of irradiation at lower frequency, whereas at 

higher frequency the elastic moduli decreases with irradiation doses. Real part of 

elastic moduli has been found to decrease with increasing gamma irradiation 

indicating the reduction in visco-elastic behavior of the polymer. Loss moduli have 

been found to decrease with gamma irradiation except at the dose of 100 KGy 

indicating that energy dissipated as heat per unit deformation has been decreased 

with gamma irradiation. Cole-Cole plot between storage moduli and loss moduli has 

been studied to calculate relaxation the time. 
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Abstract 

In the present communication, ZrTiO4 (ZTO) ceramic material is synthesized by using 

economical and low cost solution combustion method using urea as a fuel and 

calcined at 700oC. The synthesized samples were characterized with powder X-ray 

diffraction (PXRD), scanning electron microscopy (SEM), Fourier transform infrared 

spectroscopy and UV-visible spectroscopy. The Bragg’s reflection of   PXRD pattern 

clearly confirms the formation of orthorhombic structure along with the existence of 

few ZrO2 and TiO2 phases. The energy bandgap was estimated by using the Wood 

and Tauc’s relation and was found to be 2.7 eV. The Photoluminescence spectra 

shows the emission peaks at 361, 405, 433, 458, 484, 527 and 541 nm which confirms 

that the present nanophosphor might find applications in display technology. Further, 

the electromagnetic shielding effectiveness for ZrTiO4 also studied. The X-ray/ gamma 

and neutron absorption parameters were also studied. The studied 

Photoluminescence properties and radiation interaction properties may be useful in 

the display applications and radiation shielding applications. 
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Abstract 

The presence of superthermal particles in most of the astrophysical, space and labor-

atory environments have been confirmed by number of satellite observations. The 

high-energy electrons follow a non-Maxwellian power law distribution, known as Lo-

rentzian kappa (κ) distribution that is best fit distribution to illustrate the superthermal 

particles. Most of the space and astrophysical environments such as comets, plane-

tary rings, interstellar molecular clouds, the Earth’s ionosphere witness the presence 

of dust. The presence of charged dust grains in electron-ion plasma generates new 

different modes such as the dust acoustic (DA) wave, dust-ion acoustic (DIA) wave 

etc. Due to occurrence of dust and non-Maxwellian distribution in space environments, 

it is interesting to analyze the nonlinear excitations in a superthermal in presence of 

charged dust particulates with electrons obeying Kappa velocity distribution. In the 

present investigation, we have studied the characteristics of two-dimensional small 

amplitude dust-ion-acoustic waves in superthermaly distributed plasma containing in-

ertial ions, immobile dust grains and hot electrons obeying Kappa distribution. The KP 

and modified KP (MKP) equation has been derived using reductive perturbation tech-

nique. From the solution of MKP equation, we have studied the characteristics of small 

amplitude dust-ion- acoustic solitary waves. It is remarked that all physical parameters 

have great influence on the characteristics of dust ion acoustic solitary waves. The 

findings of this investigation may be useful in understanding the nonlinear structures 

in space dusty plasma like Saturn’s magnetosphere etc.  
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Abstract 

Polypyrrole (PPy) is a type of organic polymer formed by the polymerization of 

monomers of pyrrole. Polypyrrole has excellent thermal stability, good electrical 

conductivity and environmental stability. PPy was synthesized by chemical oxidative 

polymerization method using Ferric chloride (FeCl3) as an oxidizing agent and 

surfactant CTAB in aqueous solution. Oxidant (FeCl3) to pyrrole varied in different 

molar ratios (2, 3, 4 and 5). It was found that increasing ratio up to 4 increases PPy’s 

conductivity. PPy were characterized by using XRD, FTIR and SEM. The conductive 

natures of PPy were studied by I-V characteristics. The best conductive polymer is 

studied for the NH3 gas response. 
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Abstract 

The observations of inertial, drifting charged particles penetrating in various space and 

astrophysical plasma environments have led the researchers to investigate the influence of 

charged particle beams on nonlinear waves and structures formed in such environments. It has 

been indicated that the injection of drifting electrons in the upper layers of Earth’s magnetosphere 

is caused by the solar wind. The observations of the Earth’s magnetosphere region signify that the 

broadband electrostatic noise in this region is associated with the nonlinear electrostatic 

solitary/shock waves that might be related to the dynamics of electron beam instability. Non-

Maxwellian distribution is used to model the superthermal charged particles. The contribution of 

higher-order nonlinearity and dissipation to nonlinear ion acoustic shock waves (IASWs) is 

investigated in dense electron beam-ion plasma. The motivation of this investigation is to study the 

ion acoustic shock waves in plasma comprising warm inertial ions, superthermal kappa-distributed 

hot electrons penetrated by an inertial electron beam. Using the reductive perturbation method, 

Burgers equation and higher order corrections in Burgers equation. The combined effects of an 

electron beam and variation in different physical parameters on the properties of IA shock 

structures have been analyzed. The findings of this investigation might be useful to understand the 

propagation of ion acoustic structures in different space and astrophysical plasma environments 

penetrated by an electron beam. 
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Abstract 

The recent studies proved that stimulated backward Raman Scattering of a laser is 

affected significantly by the existence of magnetic field and density rippled plasma. 

The Localized radial and azimuthal modes at lower hybrid frequencies can be sup-

ported by the magnetized plasma. The density ripple interacts with the primary Lang-

muir wave produced by the Raman process, resulting in a secondary Langmuir wave 

with a larger wave number that is strongly Landau damped on the electrons. Numeri-

cally, the influence of various modes on the growth rate revealed that the ripple and 

local effects greatly decrease the growth rate of stimulated backward Raman Scatter-

ing. As a result, the Raman process is controlled by the magnetized density rippled 

plasma and the growth rate is reduced significantly.  
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Abstract 

The nanocomposite was successfully synthesized via melt-quenching technique. The 

crystalline nature of the prepared nanocomposite was confirmed by X-ray diffraction 

(XRD) and scanning electron microscopic (SEM) studies. Density measurement of the 

nanocomposite was carried out using liquid displacement method (Archimedes' 

principle). The structural and morphological characterizations of this nanocomposite 

were analyzed by using FTIR spectroscopy, Raman spectroscopy and SEM 

techniques followed by EDAX. This nanocomposite was found to be porous in nature 

thus can be used in sensing applications. Further analysis of the V2O5 based 

nanocomposite is under investigation. 

Keywords: X-ray diffraction, Scanning Electron Microscopy, Porous material. 
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Abstract 

The Precision of radiotherapy is checked based on the matching of pre-treatment 2D 

portal imaging/ CBCT to the reference image. The objective of this study is to find inter-

fractional systematic and random setup errors (mm) for head and Neck cancer patients 

and also find setup margin for Planning Target Volume (PTV) at Mohan Dai Oswal 

Cancer Hospital Ludhiana Punjab. Inter-fractional motion errors were quantified for 10 

Head and neck cancer patients who underwent image guided helical intensity 

modulated radiation therapy with Radixact X9 machine. One hundred fan beam 

computed tomography scans of 2mm slice thickness, 3.25 MV average energy and 

flattening filter free beam has been used to collect the data for the calculation of 

systematic and random errors. After patient immobilization, patient accuracy is 

checked with registration of pre-treatment image with reference planning image with 

the help of Accuray Precision image guidance protocol. For every patient 10 fan beam 

computed tomography images has been taken. Translational errors have been 

calculated in X, Y and Z direction to find systematic error (Σ) and random error (σ). 
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The final PTV margin is calculated by van Herk’s equation (2.5Σ + 0.7σ). The results 

of this study shows that mean translational errors varies from -2.3 to 3.3 in lateral 

direction (X), -3.6 to 1.7 in longitudinal direction (Y), -2.7 to 1.5  in vertical direction (Z). 

The mean and standard deviation (SD) for systematic errors are 1.467, 0.8, 0.923 and 

random error 0.0595, 0.02266, 0.03824 in X, Y and Z direction has been calculated. 

The Total Margin for CTV to PTV which include setup margin (mm) in X, Y and Z 

direction are 3.7, 2.02 and 2.33.  In addition to that, a PTV margin of 5.00 mm is the 

appropriate margin for Mohan Dai Oswal Cancer Hospital’s patients. This work 

conclude that CTV to PTV margin of 5.00 mm is suitable for image guided helical 

intensity modulated radiation therapy for Head and neck patients to ensure the 

minimum 95% coverage of dose to target. 

Keywords: Cancer, IMRT, Systematic error, random error. 
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Abstract 

In this paper we have investigated the effect of laser pulse envelope on the study of 

electron acceleration in vacuum. For this purpose we have chosen two different pulse 

shapes. One is trapezoidal pulse envelope and another is Sin4 pulse envelope. 

Electron have been injected axially to the front of the tested envelopes. In all 

calculations, the front end of each pulse is presumed to have caught up with the 

electron at t = 0 at the coordinate origin. We have analytically and numerically solved 

the relativistic Newton-Lorentz equations of motion of electron in the field of the laser 

pulse. In both the cases electron gain its energy in the order of GeV. It has been 

noticed that under the same range of phases (0° to 360°) and different value of 

intensity parameter (𝑎0) Trapezoidal pulse envelope gives better result than Sin4 pulse 

envelope on electron acceleration in vacuum. 
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Abstract 

Two Collinear laser pulses are propagating in a Plasma channel excites the surface 

plasma wave (SPW). The field inside the plasma channel imparts oscillatory velocity 

to electrons and also, it employs ponderomotive force on them. The longitudinal 

component of the field does not contribute in the excitation of SPW while the 

transverse component drives the SPW. The plasma density is minimum on the laser 

axis and monotonically falls off away from it. When the group velocity of laser becomes 

equal to the phase velocity of surface plasma wave. The resonance is achieved and 

condition is attained.  

Keywords: Surface Plasma Wave, Plasma, Ponderomotive Force, Phase matching, 

femto second laser 
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Abstract 

In the fusion of 16O+72,76Ge→ 88,92Zr reactions the significance of structural and bulk 

properties of projectile-target combination is investigated at energies across the 

Coulomb barrier.  For the purpose, the role of distinct Skyrme interactions (SIII, SKM*, 

SGII, RATP, T6, SkP), in conjunction with different surface diffuseness parameter 

(a=0.45-0.99) and nuclear charge radii i.e. iso-spin dependent and iso-spin 

independent are examined for the studied reaction. These geometrical parameters 

have their straight effect on the interaction barrier and the fusion excitation function. 

Thus, the sensitivity of fusion barrier and the cross sections in the sub barrier region 

of 88,92Zr Compound systems is carefully explored.  The estimations of fusion cross 

sections are done in the framework of Wong formula and are compared with the 

respective experimental data. The observations implies that SKM * Skyrme interaction 

in which nuclear radius derived from polynomial fit gives relatively better result than 

the considered iso-spin dependent and independent nuclear charge radii.  
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Abstract 

The tremendous increase in the popularity of Calcium Copper titanate (CCTO) has 

been observed over the last few years owe to their high room temperature, dielectric 

constant and high thermal stability. For the present work, Co- Ni substituted CCTO 

with Chemical composition Ca(1-x) CoxCu3Ti(4-y) Ni(y)O22 (Where x=0.0,0.1,0.2 and  

y=0.0,0.3,0.4) have been synthesized by using Sol-Gel Auto combustion method. The 

starting material is pre-sintered at 800°C for 5 hours and sintered at 900°C for 5 hours. 

The XRD, FTIR, FESEM and impedance analyzer are used to study the effects of Co-

Ni substituted on the properties of CCTO. The XRD shows that all the synthesized 

samples have pure CCTO ceramic phase with no impurity detected like CaTiO3 or 

CuO. The FTIR shows the formation of CCTO due to the presence of peaks at 422, 

503, 506 cm-1. The CCTO particles have well defined cubic form indicated by FESEM. 

The dielectric properties are discussed by using the Debye-type relaxation method 

and Maxwell Wagner Model. The Cole-Cole plot shows that the grain boundary 

resistance contributes the dielectric properties of synthesized CCTO. 
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Abstract 

A brief review on an emerging field of science known as spintronics has been 

presented.  Instead of working on the basis of electronic charge, the spintronic devices 

work on the basis of another fundamental property of electrons i.e., spin. Although the 

spin of the electron has nothing to do with the physical motion of electrons, but still it 

is making the principle of a complete new class of devices-the spintronic devices. The 

transistors based on spin of the electrons can one day replace the electronics with 

spintronics. In this review emphasis is put on explaining the fundamental physics 

behind the spintronic devices.  
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Abstract: 

This article aims to review the synthesis techniques of Polyaniline composites. This 

review paper gives an understanding of the basic hypothesis, as well as appropriate 

physical implications and effects of each theory without too much bias. We try to 

present the essential aspects of the main theories, and instinctive physical arguments 

over thoroughly. In supplement, a detailed comparison of various theories will be made 

in a logical and self-contained fashion, our personal view of the existing theories is 

presented as well, aiming to inspire further open discussions. We expect that new 

theories based on the framework of kinetics with direct consideration of long-range 

multi-body relationship will help solve the remaining problems in the field of Polyaniline 

composites. 

 

 

 

 

 

 

 



177 

 

PHY119 

Numerical Simulation of MASnI3/CuI Hetrojunction Based 

Perovskite Solar Cells 

Amit Kumar Sharma1#, Deepak Kumar Kaushik2* 

1Department of Physics, MPGC Amb, Una, Himachal Pradesh, India, 177203. 

2Department of Physics, Lovely Professional University, Punjab, India, 144411. 

Email: ksharma_amitt@yahoo.com, kaushikd189@gmail.com  

Abstract 

The lead (Pb) free perovskite solar cells have gained much attention due to non-toxic 

nature of the constituents. Methyl ammonium tin iodide (III) (MASnI3), owing to the 

smaller band gap approximately 1.3 eV, can be considered as a potential alternate for 

the light absorber to replace the lead-based perovskites (MAPbClxI3-x) absorbers. In 

this article, MASnI3 absorber-based solar cell has been studied using 1-D SCAPS 

simulator. The solar cell structure ITO/TiO2/MASnI3/CuI is simulated in the supercell 

configuration which shows a photovoltaic efficiency about 7%. However, the 

photovoltaic efficiency of the solar cell is further improved to 14.79% by optimizing 

thickness and total defect density of the absorber layer. Moreover, the role of defects 

at the interfaces, TiO2/MASnI3 and MASnI3/CuI,  on the performance of the solar cell 

is also analyzed. 
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Abstract 

At the variation of temperatures from (293.15 to 308.15) K, the densities and speed of 

sound for liquid mixtures containing ethylene glycol, diethylene glycol and triethylene 

glycol in aqueous d-mannitol at (0.01, 0.03, and 0.05) mol·kg-1 concentration in has 

been measured with Anton Paar DSA 5000 M. These experimental data were used to 

calculate various acoustic and thermodynamic parameters such as intermolecular free 

length, acoustic impedance, adiabatic compressibility, Wada’s constant, Rao’s 

Constant and Vander Waal’s constant which gave the insight of the intermolecular 

reactions inside the ternary mixture of d-mannitol and glycols (EG/DEG/TEG). 
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Abstract 

Electron acceleration due to beating of two slightly different frequency LP (Linearly 

polarised) laser pulses with finite spot size in a vacuum has been studied. In this 

scheme, two lasers are incident at a point with some angle, due to beating of LP lasers 

constructive interference occurs. The resultant electric and magnetic field of this 

constructive interference helps in acceleration of pre-accelerated electron which is 

injected and trapped by the field. In this paper, we have seen the effect of linear and 

quadratic chirp on laser beat wave acceleration in vacuum and a comparison between 

the two is made for effective energy gain.  

Keywords: - electron injection, frequency chirp, laser beat wave electron acceleration. 

 

  



180 

 

PHY122 

Recent advances in the electrical and optical properties of Alq3 and 

Alq3 derivatives based OLEDS 

Mrinmoy Debsharma1,  Chisomo Daka2,  Rupam Mukherjee1* 

1 Department of Physics, Lovely Professional University, Phagwara, India 

2Malawi University of Science & Technology (MUST), Malawi Institute of Technology 

(MIT), Dept. of Applied Studies, Physics Section, Malawi 

Email: rupam.23644@lpu.co.in 

Abstract 

OLEDs (Organic light-emitting diodes) have become the most popular organic lighting-

technology to fabricate full color, flexible, flat panel displays and various other lighting 

purposes in recent years. The greatest technical challenges so far in this area has 

been identified as finding new organic semiconducting electroluminescent materials 

with higher efficiency, longer durability and low operating voltage and long –term 

stability. Tris(8-hydroxyquinolinato) aluminium (Alq3) is one such promising material 

with an octahedral coordination chelated aluminium (III) structure which has proved its 

versatile optical properties since long time. Alq3is a typical electron transporting 

material used as electron transport layer (ETL) and also used as host material of 

emissive layer in organic light emitting diodes (OLEDs). In this review paper, our main 

focus is on recent advances in the optical and electrical properties of Alq3 and Alq3 

derivatives-based OLEDs developed so far. On addition, we provide a comparison 

table of electroluminescence and photoluminescence performance and efficiency 

through EL spectra, PL spectra, Absorption spectra, Current –voltage plot data 

collected from different research groups all around the world. 
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Abstract 

Hexaferrites have recently fascinated researchers interest due to their broad range of 

uses, including permanent magnets, magnetic storage media, wireless 

telecommunication and microwave application. In this work Sr1-x Fe12-y Cox Aly O19 

(x=0.2,y=0.2) was synthesized by using the sol gel auto combustion method and 

sintered for 5 hours at different temperatures ranging from 800°C to 1100°C. The 

formation of M- type hexaferrites has been confirmed by XRD analysis. The 

appearance of three major peaks i.e., 432cm-1, 547cm-1, 594-1 in the FTIR spectra 

between 400 cm-1 and 600 cm-1 indicates the existence of M-type hexagonal ferrites. 

FESEM shows plate like hexagonal shaped grains. The temperature at which 

hexaferrite was obtained determined by TGA analysis. The M-H loop derived from the 

vibrating sample magnetometer was used to compute magnetic parameter. 
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Abstract 

In this theoretical work, the sensitivity of the surface plasmon resonance (SPR) sensor 

is studied in the presence alcoholic sensing medium. Here sensing medium is taken 

as alcohol at different concentrations i.e. 0%, 20%, 50%, 80% and 100%. The 

sensitivity is computed for the different SPR configurations in which five prism 

materials and three noble metals are considered. The performance of each 

configuration is comparatively analysed in terms of sensitivity. It is found that the BK7 

material-based SPR sensor shows a high sensitivity value in comparison to other 

prism materials for all active noble metals (Au, Ag, and Cu). In addition to that 

sensitivity increases with respect to the alcohol concentration but its value decreases 

when concentration is more than 80%. This study may drive the new researchers to 

develop high sensitive SPR sensors for diverse applications. 

Keywords: Surface plasmon resonance (SPR), different prism material, noble metal, 

alcoholic medium, and sensitivity. 
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Abstract 

In this review paper the main focus is to summarize the study of variation in optical, 

electrical, structural and morphology properties of swift heavy ions of polymer 

composite. We have mainly focused in electrical, morphology, optical, and structural 

properties. Polyaniline is mainly used in the electrical and electrochemical properties. 

The synthesis techniques such as chemical oxidative method, electrochemical 

method, sol-gel method, doping method and many other techniques were used to 

prepare polyaniline composites. The variation in optical properties can be analyzed 

with the help of UV-Vis and photoluminescence spectroscopy. The structural and 

morphology can be analyzed with the help of FTIR and SEM (scanning electron 

microscope). The crystal structure, lattice constant and d-spacing can be analyzed 

with the help of XRD. 

Keywords: Swift heavy ion, Polymer composite, Electrical and Electrochemical 

properties, Synthesis technique 
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Abstract 

Nano/micro-sized spinel mixed metal oxides with stoichiometry MxN3-xO4 have 

received great attention in the past decade because of their broad application 

prospects in energy storage devices. Among the various spinel mixed metal oxides, 

nickel cobaltite (NiCo2O4) is significantly researched due to its outstanding advantages 

including large specific surface area, high permeability, short electron and ion diffusion 

pathways, ease of synthesis and many more. Keeping these characteristics in mind, 

NiCo2O4 has been synthesized via a facile, quick and low-cost method. Structural and 

morphological properties of as-synthesized NiCo2O4 were compared with the 

corresponding individual metal oxides viz. NiO and Co3O4 synthesized through same 

method. Nano/micro-sized NiCo2O4, NiO and Co3O4 were characterized by X-ray 

diffraction (XRD) analysis, field emission scanning electron microscopy (FESEM), 

energy dispersive spectroscopy (EDS), and Fourier transform infrared spectroscopy. 

XRD confirmed face-centered cubic phase for the NiCo2O4 in which Ni occupies 

octahedral sites while Co is distributed in both octahedral and tetrahedral sites. 

FESEM revealed the cubic nanostructures of the oxides. Compositional ratio of 1:2 for 

Ni and Co was calculated from the EDS analysis for the NiCo2O4. High degree of purity 

was also ascertained for NiCo2O4, NiO and Co3O4 by EDS analysis. Finger-print region 

(500-600 cm-1) FTIR peaks for all the synthesized materials confirmed the formation 

of the metal-oxygen (M-O) bonds.  
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Abstract 

In the present era of technology and development, more and more electronic devices 

are used in various field releasing microwave radiation in environment. These 

microwave waves can interfere in high precise communication and medical equipment 

affecting their performance. Although, they ought to be more precise and faster than 

before, hence microwave absorption in devices is becoming important. Therefore, 

shielding and attenuation of microwave has attracted many researchers. Recently, 2D 

materials such as black phosphorus and graphene coated with transition metal are 

given a lot of attention in this matter. MXene, a recently discovered material in 2011 is 

becoming more popular because of its amazing properties such as physical strength, 

chemical activity, relatively high active surface area and good conductivity. They are 

proving to be very promising material in microwave absorption and shielding material. 

Various aspects of MXene nanocomposites for absorption of microwave has been 

highlighted. Finally, some drawbacks and future prospects related to this promising 

field have been outlined. 
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Abstract 

The electrons existing in the plasma chamber always do not follow Maxwellian 

distribution. There may be different varieties of energetic electrons in the chamber. 

Such electrons in general follow the Tsallis non-extensive statistics. There are several 

experimental evidences such as direct current discharges, electron cyclotron 

resonance discharges, capacitively and inductively coupled plasmas which have the 

non-Maxwellian distribution of electrons. On the other hand, plasma sheath is an 

important aspect of plasma physics. Formation of sheath decides the appropriate 

particle flux to the wall. The presence of non-Maxwellian electrons may have a serious 

impact on the phenomenon of sheath formation. Although, there are reports which 

deals with the phenomenon of sheath formation with non-extensive q-distributed 

electrons, but, solution over the full range of plasma is rare. In this work, we determine 

the space charge and other plasma profiles in front of the wall with q-distributed 

electrons.       
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Abstract 

Use of conventional material such as cement, sand and gravel for the production of 

concrete has increased their demand and so created shortage of material and 

escalated the cost. In this study the locally available waste materials like Saw dust and 

Brick Ballast are used to partially replace the river sand and gravels respectively to 

produce light weight and low cost concrete with optimum strength. The different 

combinations of concrete with 4%, 8% and 12% Saw Dust (SD) and 8%, 16% and 

24% Brick Ballast (BB) are being used and compared with normal concrete of M30 

grade, where partial replacement of river sand and coarse aggregates are done by 

saw dust and brick ballast respectively. Concrete is tested for density, workability and 

compressive strength and a comparative analysis is done in terms of their physical 

properties and cost savings. It has been observed from the study that on increase in 

percentage of sawdust and brick ballast in concrete lead to a corresponding reduction 

in workability and compressive strength. The optimum mix founded is with 4% of 

sawdust and 24% of Brick ballast having compressive strength of 32.13 N/sq. mm with 

the weight reduction of 10.54% and the cost reduction of 5.46%. This optimum mix 

concrete can be used for lean concrete works like PCC in foundation, Flooring, Tile 

making. This research will not only enrich the domain but will also be very helpful in 

sustainable development of the nation. 

Keyword: Sawdust, Brick Ballast, Light weight concrete, Low Cost Concrete. 
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Abstract  

In the present investigation, the structural properties of glass composites have been 

investigated. The glass composites consist of different alkaline earth modifiers, which 

exhibit marked difference in their strength and optical properties. The selected area 

electron diffraction (SAED) patterns have been obtained for all the samples. The 

selected area electron diffraction (SAED) has also been simulated from high-resolution 

transmission electron microscopy (HRTEM) for the GG2 sample. The binding energy 

spectra have been obtained by X-ray photoelectron spectroscopy (XPS). Modifiers 

exhibited an observable effect on the peak positions of the elements. 

Keywords: glass composite; X-ray Photoelectron spectroscopy, High resolution 

transmission electron microscopy. 
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Abstract 

The Interacting Boson model establish the most appropriate Hamiltonian for present 

122-130Te isotopes calculation. The boson numbers are found 7, 6, 5, 4 and 3 for 122-

130Te isotopes respectively. The cubic terms are also formed in the Hamiltonian by the 

Casimir invariant operators. Ground state and the excited states of the nucleus all 

have triaxiality as a main property. We determined by calculating energy levels for 

122-130Te using the best-fitted values of parameters in the IBM-1 Hamiltonian. The 

theoretical results are compared to the experimental data. The obtained results are in 

good agreement. After analyzing, there is no signature of triaxiality in 122-130Tellurium 

nuclei. 
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Abstract 

 Several properties of nuclear structure for even- even 124-130 Barium nuclei have been 

explored with Interacting Boson Model. Still, triaxiality is a mystery. We analyze this 

concept with the formation of cubic terms by Casimir invariant operators and addition 

of these terms by breaking O(6) symmetry of IBM Hamiltonian. The energy levels for 

124-130 Barium nuclei have been calculated and compared with experimental data. After 

analyzing, we find 130Ba isotope shows signature of triaxiality.  
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Abstract 

In this paper, we have studied the nonlinear interaction of Laguerre-Gaussian (LG) 

and Hermite-Gaussian (HG) laser beams in magnetized plasma, and electron 

Bernstein wave (EBW) excitation is evaluated. The beat wave with frequency 

𝜔 = (𝜔1 − 𝜔2) and wave vector �⃗� = �⃗� 1 + �⃗� 2, exert a pondermotive force on electrons. 

This force has potential to drive electron Bernstein wave in both homogeneous and 

inhomogeneous plasma. The convective loss of waves in inhomogeneous plasma is 

discussed. The variation of normalized potential and power distribution with 

normalized frequency and beam direction is demonstrated to excite EBWs under 

resonance conditions. The laser parameters such as beam width, modes index, and 

frequency affect the EBWs excitation and rate of electron heating. In addition, the 

spatial tuned shape of beams and the optimum laser beams parameter is proposed 

for much more exaction. 

Keywords: Electron Bernstein wave, Laguerre- Gaussian, Hermite-Gaussian, Beat 

wave, Excitation 
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Abstract 

Fatty liver disease has become a major public health concern due to its high 

prevalence. In order to diagnose fatty liver diseases, Computer Aided Diagnosis (CAD) 

systems have been proposed by various researchers in the recent past. Despite the 

fact that much work has been done in the domain of CAD of liver ultrasound images, 

it remains a topic of considerable importance due to the rising prevalence of fatty liver 

around the world. As a result, in biomedical imaging, a quantitative method with higher 

accuracy is still needed to assist radiologists in making better diagnoses. In this paper, 

a CAD method for the classification of liver ultrasound images is proposed. Texture 

features using seven different texture models have been extracted from region of 

interest. The extracted forty-five texture features are passed to K-Nearest Neighbour 

(K-NN) classifier for the classification purpose. Further, in this work, 10 different 

distance metrics have been evaluated to obtain the maximum accuracy. Additional 

experiments were also conducted to find the best value of K which reduces the number 

of errors we encounter. It has been found from the experimental results that the 

proposed method using K-NN classifier yielded best results with City Block distance 

metric and a value of k as 7. The overall accuracy obtained with these parameter 

settings is 96.7% with area under ROC curve as 0.99. The experiments demonstrated 

that the proposed method gave better results for the classification of liver ultrasound 

images into two categories.  
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Abstract 

Most of the current energy resources are expected to be scarce in the future with 

apparent environmental harm. As a result, it is absolutely critical to resolve these 

issues across the globe. Renewable energy has been identified as a potential source 

of energy that is both sustainable and environment friendly, as well as long-term and 

cost-effective. The concept of sustainable development has gained prominence in the 

last few years. Sustainable development is making sure people have, what they need 

now, without jeopardising future generations' ability to satisfy their own needs. The 

rational decision-making (DM) in energy supply system planning and management is 

helpful to the sustainable development. However due to complex interactions of 

energy system, decision making becomes more difficult. Multi-criteria decision making 

(MCDM) is a method for removing the difficulty in sustainable energy decision-making. 

In this paper a systematic review of available peer reviewed literature has been done. 

A broad survey and comparative analysis of various multicriteria decision making 

methods for sustainable energy development has been carried out. On the basis of 

theoretical comparison and analysis, it has been observed that to deal with rising 

energy demands in the context of sustainable development, an adequate energy 

planning system is required that takes into account key political, social, economic, and 

environmental factors. Finally, the survey also identifies open challenges and various 

significant issues that are still essential to be addressed in the area. 
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Abstract  

The Orange is the most widely grown fruit on the planet and in the production of juice 

and marmalades in large quantities. During industrial production, the liquid and solid 

waste mass produced accounts for roughly half of the orange weight. Environmental, 

economic, and social, sectors are all impacted by-products and waste generation. The 

work is aimed to produce white light material from chemically and the orange peel 

waste synthesized ZnO. Influence of synthesised ZnO was studied by characterizing 

the sample using UV absorption, XRD, SEM and Fluorescence spectrometer. It had 

been found the ZnO prepared from the orange peel waste has better optical and crys-

tallinity as compared to chemically synthesized ZnO. Green synthesized ZnO has CIE 

coordinates 0.32,0.31 which are very close to the ideal value (0.33,0.33) . 

Keywords: ZnO, Green synthesized, chemically synthesized, Orange peel  
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Abstract  

In this paper, we have studied the excitation of electron Bernstein wave (EBW) by 

copropagation of two cosh-Gaussian laser beams in a collisional plasma. The beat 

wave has frequency 𝜔 = (𝜔1 − 𝜔2) and wave vector �⃗� = �⃗� 1 + �⃗� 2, exerted a nonlinear 

pondermotive force on electrons. Fluid theory is used for deriving the pondermotive 

force, and power going into electron Bernstein wave. The dependence of the electron 

Bernstein wave excitation on the laser beam decentred parameter, and collisional 

frequency is presented. The laser beam decentred parameter enhances the 

normalized pondermotive potential, normalized potential and normalized power going 

electron Bernstein wave. The maximum excitation is achieved at normalized laser 

beam direction around 𝑧/𝑤0 = 1. One can tune the spatial profile with varying the laser 

beam decentred parameter d, beam direction, beat wave frequency, and collisional 

frequency. 
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Abstract 

In order to control the outdoor exposure to natural radiation, measurements of activity 

concentrations of the radionuclides in soils is significant. In the present study, the 

activity concentration of radionuclides was estimated in soil samples collected from 

different locations of Chamba area of Himachal Pradesh, using NaI (Tl) scintillation 

detector.  The average activity concentration of 226Ra, 232Th and 40K was found to 

47.32 Bq/kg, 43.91 Bq/kg and 837.63 Bq/kg respectively. Radiation hazard for the soil 

samples was assessed in the terms of annual effective dose rate, Excess life time 

cancer risks, radium equivalent activity (Raeq), external hazard index (Hex) and 

internal hazard index (Hin). The results have shown that the average annual effective 

dose is within the range of worldwide average values. The resulting average of the 

excess lifetime cancer risks, which is large as compared to the worldwide average 

0.29 × 10-3 (UNSCEAR, 2000). Radium equivalent activity, external (Hex) and internal 

hazard index (Hin) have been found lower than the recommended limit. Hence the soil 

of study area can be used for the construction and agricultural work, which do not pose 

any significant radiological threat to the residents. 
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Abstract 

A review on terahertz (THz) radiation generation and detection has been done. Recent 

advances in high power laser technology have enabled the generation of efficient THz 

radiations. THz radiations have unique characteristics which makes it different than 

other radiations like X-ray, visible, IR, microwave etc. THz radiations are non-ionizing 

than visible or infrared wavelengths. Also, the earth’s atmosphere is strong absorber 

of terahertz radiations, so range of THz radiations in air is limited to few meters. This 

review article discusses the various techniques of Terahertz generation and detection. 

Laser-induced THz generations are most efficient and cost effective. 
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Abstract 

Superparamagnetic KFeO2 nanoparticles have been synthesized by sol-gel method. 

These synthesized nanoparticles possess orthorhombic structure with pbca space 

group. Magnetization behaviour of synthesized KFeO2 nanoparticles changes in 

different temperature range. The magnetization loop of synthesized nanoparticle 

shows no hysteresis loop (i.e. zero coercivity and zero retentivity) which further shows 

the agreement of superparamagnetic behaviour at room temperature. The systematic 

results of KFeO2 nanoparticles  such as magnetic susceptibility (χ), magnetic 

anisotropy constant (Keff) and Neel relaxation time (τN) have been calculated. The 

calculated measurements of magnetic susceptibility, Neel relaxation and Brownian 

relaxation time for magnetic KFeO2 nanoparticles found to be 1.2*10-2, 1.203*10-8 sec 

and  6.1258x10-4s. Superparamagnetic nanoparticles are useful in in vivo biomedical 

applications such as in hyperthermia treatment because they do not retain 

magnetization before or after exposure to an external magnetic field 

Keywords: Nanoparticles, magnetic anisotropy, Neel relaxation, magnetic 

susceptibility 
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Abstract 

In the present work borate and silicate glass systems containing oxides of zinc and 

bismuth are explored as potential candidates for the radiation shielding applications. 

NIST XCOM computer program is employed for the estimations of mass attenuation 

and half value layer at different photon energy values ranging from 10-3MeV to 105 

MeV. To get the idea regarding thickness of the glass material required to decrease 

the intensity of gamma ray photons to 50% of its starting value, the values of half value 

layer are analyzed. Physical parameters like molar volume and density measurements 

are conducted to get insight of glass structure. The results obtained are compared with 

conventional shielding materials like concretes. It can be concluded that the reported 

glasses are quite useful for radiation shielding purposes. 

Keywords: Silicate Glasses, Borate Glasses, Molar Volume, Linear attenuation 

coefficient. 
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Abstract 

Terrestrial gamma radiation exposure on the earth’s surface establishes the linkages 

with the distribution of radionuclide elements (e.g. 226Ra, 232Th and 40K) in that 

environmental condition. The rate of variation of the terrestrial gamma radiation in the 

environment is directly associated with the regional geology and to the elemental 

concentration of these elements. The studies related to environmental radiation are 

highly emphasized by researchers and especially evaluation over the fragile 

Himalayan regions. In this study, Environmental terrestrial gamma radiation dose rates 

(µSv/h) were measured over the three different geological conditions (Kamal valley, 

Tona valley and Yamuna valley) with the objective of establishing baseline data on the 

background radiation. An extensive survey of gamma-ray dose rate is conducted 

focusing the areas highly suitable for fractures and valley zones. The rocks types in 
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the study regions are basically unconsolidated and moderately structured. The 

Gamma-ray dose rate at 1m above the round was measured at >100 points, using a 

1 inch φ x 2 inch NaI(Tl) scintillation counter (SS-gamma, photonics) which shows the 

gamma-ray dose rate in nSv h-1.  The highest gamma dose rate is observed 0.27 nSv 

h-1 with estimation error 35% at Rama site of the Kamal valley. Similarly, for Buthothra 

site of Tons valley it is found to be 0.21 nSv h-1 with estimation error 37% and at 

Rekhud site of Yamuna valley it is 0.19 nSv h-1 with estimation error 36% . The ranges 

of the Gamma dose rate in other sites are also found under the recommended value 

with normal distribution. 

Keywords: Gamma radiation exposure, NaI(Tl) scintillation counter, Himalayan 

regions 
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Abstract 

BaZn0.2Zr0.2Fe11.6O19 was synthesized by sol–gel auto combustion route using tartaric 

acid as fuel. The optimization of fuel to metal nitrate ratio was carried out by varying 

tartaric acid to metal nitrate ratios(0.5 M,0.75M, 1.0M, 1.25M & 1.5M). XRD data 

reveals pure phase upto 1.00 M and presence of α-Fe₂O₃ impurity phase beyond 1.00 

M. SEM micrographs revealed irregular shapes and sizes of particles. Magnetic 

measurements revealed the presence of magnetic ordering in all the samples. The Hc 

was found to be minimum in 1.25 M sample where as Mr and Ms were found to be 

maximum in 1.00 M sample. The optimum fuel to metal nitrate ratio was found to be 

1.00 M. 

Keywords: M-type Barium hexaferrite; Sol-gel auto combustion; Fuel to metal nitrate 

ratio; Saturation magnetization; coercivity.  
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Abstract 

Nowadays, recent research regarding polyaniline (PANI) blends with other polymers 

have received much attention because of the potential of blends. It has several 

applications in various fields such as electromagnetic shielding, sensing materials, 

anticorrosive coating, static electric dissipation, conducting adhesives, conducting 

membrane materials and metal ion removal. The aim of this review is to study the 

mechanism of variations in properties of polyaniline blended with other polymers such 

as polyethylene, polyamides, polystyrene, natural and synthetic rubber. The other 

motive of this review is to explore the variations in mechanical and electrical properties 

of these blends. Their processability and drawbacks will also be reviewed in detail. 
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Abstract   

The ZnO thin film on alumina substrate has been prepared by spray pyrolysis method 

using aqueous ZnCl.HCl (2 to drop to prevent hydroxide) at substrate temperature 200K. 

The films were annealing at temperature 650°C) and its electrical (Resistance vs 

temperature, Log R vs 1/T, I-V Characteristics, TCR and activation energy), structural 

(Crystalline size by XRD) has been discussed in this thesis. The crystalline structure of 

the thin films was examined by x-ray Diffract meter (Model-D8 Advance, Make-Bruker 

AXS GmbH, Berlin, Germany) using CuKα radiation having wavelength1.5402 A°. 

Average Crystalline size is determined using Scherer Formula. Interplanar distance is 

measured by Bragg’s diffraction condition are reported, interpreted and discussed in the 

present thesis. XRD analysis shows that deposited material was pure zinc oxide with 

hexagonal wurtzite type structure. The adherence of thin film on alumina substrate was 

quite good. 
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Abstract 

The potential applications of metal matrix nanocomposites in bandgap filters, gas 

sensors and optoelectronic devices have attracted the attention of various research 

groups by virtue of their improved properties. Further improvement in the properties 

of nanocomposites can be made by clean and impurity free ion irradiation techniques. 

The present work has been conducted to investigate the structural and optical 

modifications in metal-graphene oxide nanocomposite thin films by low energy ion 

irradiation. Au-GO nanocomposite thin films were deposited on glass substrate 

by spin coating and thermal co-evaporation technique followed by 220KeV Ag ion 

irradiation at four different fluence 3×1014, 1×1015, 3×1015, 1×1016 ions/cm2. Results 

of pristine and ion irradiated thin films as characterized by Raman spectroscopy 

shows the transformation of GO matrix of Au-GO thin films into amorphous carbon at 

higher fluence. The optical properties of nanocomposite thin films were studied by UV- 

visible spectroscopy. Surface morphology has been investigated by SEM which 

shows deformations in the layered structure of graphene oxide, caused by the ion 

irradiation while EDX provides elemental identification and composition information. 

XPS confirms the changes in the surface composition with the silver ion irradiation. 
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Abstract 

Breathing is an involuntary process of every individual’s life. Based on the current 

pandemic situation the need of biomedical devices to support physiologic function of 

lungs of each victim of respiratory diseases like COVID 19. Despite the existence of 

many lung trainers available in the market, the efficiency and mechanism of working 

need more updates. This study is the part of the research work dealing with 

conceptualisation of the device used to improve lung capacity. The Archimedean spiral 

concept existed  in various applications in modern science and nature as well. Analysis 

of human lung alveolar anatomy reveals the pattern of fibonacci series which is similarly 

present in natural conch shells. The objective of this study is to find correlation between 

structure of human lung and conch shell anatomy to apply the physical principle to 

develop this lung trainer device. The device concept is feasible to develop effective 

functioning of the respiratory muscle trainers.  
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Abstract  

Electron acceleration driven by laser wakefield using a laser pulse with circular 

polarization is studied with the objective to generate high-quality electron bunches with 

narrow energy spread and small emittance. Using particle-in-cell simulations, we 

demonstrate the influence of laser polarization on the quality of electron bunches. 

Simulation results, using experimentally achievable parameters, show that electron 

bunches with an energy spread of 2.6 % are obtained for the circular polarization as 

compared to 9.3 % energy spread for the linear polarization in a mm-scale length 

plasma. The results show an improved quality electron bunch generation from laser 

wakefield acceleration. The predicted electron bunch quality may be crucial in 

developing plasma based electromagnetic radiation sources.  
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Abstract 

In the present research work, microwave reflection characterization of lithium tantalates 

based ceramics with chemical composition Li1+xTa1−xTixO3 (x = 0.08, 0.11, 0.14, 0.17) 

have been done in Ku-band (12.4 – 18 GHz) frequency range. The effect of variation in 

substitution of Ta5+ ion and Ti4+ ion on microwave dielectric properties namely relative 

permittivity (εr) and loss tangent (tanδ) have been studied by vector network analyzer 

(VNA). Open circuit approach (OCA) was used to measure the microwave reflection and 

transmission properties with sample thickness 3 mm. These materials are potential 

candidates for electromagnetic wave shielding for emerging wireless communication 

applications. 

Keywords: Ceramics, Relative permittivity, Microwave dielectric, Reflection loss, 

Microwave reflection. 
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Abstract 

Evaluation of anticancer activity of chloroform extract of Aconitum laeveRoyle (CEAL) 

by the experimental parameters such as tumor volume, tumor cell count, viable and 

non-viable cell count, mean survival time, increase lifespan, red blood cell and white 

blood cell count, and hemoglobin level of three treatment group of mice compared with 

Ehrlich carcinoma control group of mice. Materials and Methods: The anticancer activity 

of chloroform extract of tubers of AL family Ranunculaceae has been evaluated against 

EAC cells (EAC 107 cells/ mouse) in Swiss albino mice at the dose of 200 and 400mg/kg 

body weight. Results: The CEAL was administered intraparitoneal route for twelve 

consecutive days to tumor bearing mice. 5-flurouracil 20mg/kg body weight was also 

administered to i.p. for twelve days as standard cancer drug. The CEAL decreases the 

EAC cell count, viable cell count and percentage inhibition of cell count. At the same 

there is increase in percentage of life span, non viable cell count, RBC count, and Hb 

level. These parameters were compared with EAC bearing mice in dose dependent 

manner. Conclusion: This study revealed that the patient got immediate therapy, 

monotherapy and the CEAL has significant anticancer activity against EAC cell in mice. 
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Abstract 

By eating the right foods that contain plant-based supplements with specific nutritional 

content, many diseases can be avoided, treated, and improved health can be achieved. 

As a result, water chestnut is a good choice for this purpose. Water chestnuts are a type 

of tuber vegetable that grows in water. It is used as food as well as in Unani and 

Ayurvedic medicines. It is well-known for its medicinal properties as well as its ability to 

keep the body cool. Its composition, therapeutic benefits, and utilization in various 

functional foods are summarized in this review. Furthermore, this review discusses the 

nutraceutical aspect of waste generated by water chestnuts, as well as suggestions for 

replacing synthetic ingredients with these plant-based foods and residual waste to 

strengthen the foundation of food industries. The current review focuses on the literature 

from the last eleven years because the majority of the activities occurred during this 

period. 

Keywords: Anti-oxidant, Bioactive Compounds, Functional Foods, Trapa Natans, 

Water Chestnut 
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Abstract 

Evaluation of anticancer activity of chloroform extract of Aconitum laeveRoyle (CEAL) 

by the experimental parameters such as tumor volume, tumor cell count, viable and 

non-viable cell count, mean survival time, increase lifespan, red blood cell and white 

blood cell count, and hemoglobin level of three treatment group of mice compared with 

Ehrlich carcinoma control group of mice. Materials and Methods: The anticancer activity 

of chloroform extract of tubers of AL family Ranunculaceae has been evaluated against 

EAC cells (EAC 107 cells/ mouse) in Swiss albino mice at the dose of 200 and 400mg/kg 

body weight. Results: The CEAL was administered intraparitoneal route for twelve 

consecutive days to tumor bearing mice. 5-flurouracil 20mg/kg body weight was also 

administered to i.p. for twelve days as standard cancer drug. The CEAL decreases the 

EAC cell count, viable cell count and percentage inhibition of cell count. At the same 

there is increase in percentage of life span, non viable cell count, RBC count, and Hb 

level. These parameters were compared with EAC bearing mice in dose dependent 

manner. Conclusion: This study revealed that the patient got immediate therapy, 

monotherapy and the CEAL has significant anticancer activity against EAC cell in mice. 

Keywords: Albino mice, inhibition, uracil, carcinoma. 
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Abstract 

Copper has been identified as a pollutant of major concern. It causes various respiratory, 

gastrointestinal, cardiovascular, renal and hepatic effects in human body. Though many 

methods have been designed for the removal of copper from aqueous media, removal 

by using activated carbons remains as the best mode due to its large internal surface 

area and porosity. The demand for activated carbon is increasing owing to the increased 

utility of the carbon materials in pollution control. As a result, cost of activated carbon is 

also growing depending on the application. Designing ways for the production of 

activated carbon through economic ways is the need of the hour. A range of low cost, 

easily available, carbon rich and low ash precursors and sources are being explored for 

the production of carbon materials as acacia Arabica Carbon (AAC), Delonix Regia dry 

fruits carbon (DRC) and Palmyra Endocarps Charcoal(PEC). Activated carbons in 

powder form are prepared by the pyrolysis of Delonix regia dry fruits, Acacia Arabica 

bark, and Palmyra endocarps. They were collected, washed, dried, and crushed before 

carbonizing in uniform nitrogen flow in a horizontal tube furnace electrically heated at 

700oC for 5h followed by activation. Physical properties of the chemically activated 

carbons are explored. Surface characterizations of activated carbons are effected by 

elemental analysis, FTIR, XRF and SEM analysis. Application of the synthesized 

activated carbons namely AAC, DRC and PEC are studied for various samples collected 

from different industrial areas and thus the efficiency of adsorption of all three were 

compared. 



214 

 

CHE005 

Green Synthesis Of Carboxymethyl Cellulose From Agricultural 

Waste Its Characterization 

Rajinder Singh, Jandeep Singh, Sonika, Harminder Singh* 

School of Chemical Engineering and Physical Sciences, Lovely Professional 

University, Phagwara, Punjab, India 

Email: harminder.singh@lpu.co.in 

Abstract 

In the present study, corncob (an agricultural waste) has been explored as a source of 

cellulose. Cellulose was extracted from corncob through removal of hemicellulose and 

lignin. The carboxymethyl cellulose (CMC) was then synthesized from extracted 

cellulose by alkalization and etherification with 30% NaOH and 120% monochloro acetic 

acid (MCA) in ethanol medium respectively. Characterization of prepared CMC was 

carried out by various techniques like Fourier Transform Infra-Red (FTIR) spectroscopy, 

X-Ray Diffraction (XRD) and Scanning Electron Microscope (SEM). Back titration 

method was used to determine the Degree of Substitution (DS).The synthesized CMC 

obtained has a large DS value of 2.27. The purity of CMC was high at 91.65% and 

showed a yield of 1.20g/g, intrinsic viscosity of 1.02, water holding capacity 3.81g/g and 

oil holding capacity 1.66g/g. Higher degree of substitution is achieved in this work. The 

synthesized product is effective suitable additive for food and various pharmaceuticals 

industries. 

Keywords: Corncob, Cellulose, Carboxymethyl cellulose(CMC), Alkalization, 

Etherification, Degree of Substitution (DS) 
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Abstract 

These present investigations have been developed in a solar box cooker (SBC) 

augmented with PCM (Magnesium chloride hexahydrate - MgSO4. 7H2O) covered 

plastic balls (PBs) using an artificial neural network (ANN) model based on the tree–

seed algorithm (TSA). The SBC depends on improving the ANN's performance by 

finding the optimal weights of the neurons using the TSA. The SBC has been developed 

with a copper bar plate (CBP) using the results in increasing the thermal performance 

of 50%. Then, operate the SBC using the ANN-TSA method was to predict the hourly 

production of food cooking efficiency with CBP performance. The actual verified values 

an experimental analysis of a system is used to train the established in prototypical. The 

system's measured food cooking performance results were associated with the 

predicted results gain by ANN and ANN-TSA. The ANN-TSA can be a valuable tool to 

predict the food cooking performance used in bar plate to better than the ANN based on 

different statistical criteria (i.e., R2, RMSE, MRE, and MAE). 
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Abstract 

Industrialization has led the modern world into tragic consequences which cause 

degradation of environmental sources and harmful effects on human health. This study 

considered easy separable and reusable methods which alleviate the treating of azo 

dye contaminated waste water. Nanotechnology is one of the broader areas which help 

to degrade pollutants in an effective way. Hence, adsorbents of nano size have recently 

gained research interests in the removal of pollutants due to their large surface area 

and high adsorption capacity. In the present study, Zn0.5Co0.5Fe4O7   nanoparticles 

(ZnCF) were synthesized by using a co-precipitation method. Then, followed by 

standard procedures at ambient conditions surface modified, polyaniline (PANi)/ZnCF 

nanocomposite was obtained. The as-prepared sample structures were characterized 

by using X-Ray diffraction (XRD) and Fourier-transform infrared (FTIR)spectroscopy 

techniques. UV-VIS spectroscopy was used to monitor the color degrading in the dye 

solution. Substantial results were carried out by using easily magnetically separable 

surface modified ZnCF composite in the degradation of azo dyes from wastewater. 

Moreover, synthesized polyaniline coated  ZnCF  particles has shown about efficiency  

of  removal  up to  92% for dyes like Tropeolin 000, Congo red and Orange G within the 

concentration limit of 100ppm.Thus, the approach in this work could lead to facile 

synthesis of highly activated composite for efficient removal of hazardous dye pollutants 

from wastewater. 
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Abstract 

Heterocyclic compounds account for the most prominent and diverse class of organic 

compounds. Up to now, a significant number of heterocyclic compounds have been 

designed and developed. Heterocyclic compounds increase in number quickly due to 

extensive synthetic research and also their synthetic utility. Such compounds have 

comprehensive applications in the medicinal chemistry field. The applications are also 

well established in dye stuff, sanitizers, corrosion inhibitors, antioxidants, and copolymer 

manufacturing. There are always salient features about an effective methodology for 

manufacturing newly discovered heterocyclic compounds and their moieties. According 

to previous studies, more than 90% of drugs that contain heterocyclic compounds have 

a vivid scientific understanding of the biological system. In the neoteric developments 

of heterocyclic compounds, it has been found that heterocyclic compounds played a 

significant role in curative chemistry, i.e., anticancer, anti-inflammatory, antifungal, 

antiallergic, antibacterial, anti-HIV, antiviral, anti-convulsant, and other possible 

medicinal means. Present article provides detailed information about such heterocyclic 

compounds. 
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Abstract 

Theoretical methods (DFT/TD-DFT) were applied to study the sensing mechanism of 

triarylboranenaphthalimide. The free-energy and binding-energy change revealed more 

feasibility and binding affinity of fluoride in comparison to cyanide anion. FMO revealed 

the absence of the intramolecular charge transfer (ICT) character in the molecular 

receptor 3; however, the anion added products (3CN and 3F) showed the presence of 

ICT that is responsible for inducing the fluorescence quenching. Furthermore, the 

electrophilic nature of the boron atom has been explained via natural population 

analysis, which indicates that the boron site is active for the nucleophilic addition of 

cyanide and fluoride anions. 
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Abstract 

Thiazole and related nucleus are one of the most significant moieties in the extensively 

emerging domain of heterocyclic compounds. The versatile nature of thiazole nucleus 

can be determined by the fact that it is present in natural products like Vitamin B1 and 

its derivatives exhibit diverse biological activities ranging from antimicrobial, anticancer, 

antihistaminic, antioxidant, etc. These have also emerged as potent CNS agents and 

are primarily used in the treatment of various CNS disorders. Structure activity 

relationship of various amine derivatives of ethylated thiazole demonstrates their use as 

potential agents in the treatment of melanoma, pigmentation as well as solar elastosis. 

Thiazole fused with various heterocyclic systems result in many novel derivatives with 

enhanced therapeutic activity. Benzothiazole and Thiazolo-pyrimidine occupy a distinct 

position in this regard. This article focuses on the central role of thiazole and its 

derivatives in current drug design covering broad spectrum of pharmacological activities 

associated with them. 
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Abstract 

This study aimed to improve the solubility of ornidazole drug by employing an eco-

friendly technique, precluding the use of costly and toxic organic solvents. In this 

research work, the solubility of ornidazole (a poorly water-soluble drug) was measured 

by the mixed hydrotropy method. Different concentrations of blends (solutions of urea, 

sodium acetate, and sodium citrate) have been used as hydrotropic agents in this work. 

The solubility of the ornidazole drug in distilled water was found to be very low (8.61 

mg/ml) and the solubility of ornidazole in the different blend solution was more than 100 

mg/ml. Solubility of ornidazole drug was found to be highest (180 mg/ml) in Blend-6. 

The mixed hydrotropy concept can be employed for estimation (spectrophotometric or 

titrimetric) of low water-soluble drugs from their bulk drug samples to ignore the usage 

of harmful organic solvents. Hence, it is an eco-friendly and profitable method. 
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Abstract 

The objective of this study is to evaluate the corrosion inhibition properties of Terminalia 

arjuna bark synthesized iron oxide nanoparticles in phosphate buffer solution (PBS) for 

stainless steel used in biomedical devices (SS-316L). The synthesized nanoparticles 

were green synthesized by bottom up method and characterized by using SEM, TEM 

and AFM. For the estimation of corrosion inhibition efficiency, gravimetric test and 

electrochemical tests were carried out. The adsorption of iron oxide nanoparticles over 

SS-316L surface followed Langmuir adsorption isotherm. The corrosion inhibition 

efficiency was found to be 88.3 % at 100 ppm concentration of nanoparticles. The 

electrochemical study showed mixed type of corrosion inhibition (anodic and cathodic). 

The corrosion inhibition efficiency increases with increase in the concentration of 

Terminalia arjuna bark synthesized iron oxide nanoparticles in PBS.SEM was used to 

analyse the surface of the steel with and without the present of iron oxide nanoparticles. 

Thus, iron oxide nanoparticles can be developed as efficient corrosion inhibitor for 

biomedical applications.  
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Abstract 

Haemorrhage is one of the foremost causes of death in India. Wound healing is one of 

the unsettled fields which has ever increasing death rate. In this article, novel strategies 

have been formulated which can overcome current bandage problems by using a 

successful scaffold imbibed with various constituents such as herbal, nano-materials, 

micro-structures to facilitate improved and faster stimulation of healing process by 

speeding up the wound closure and reducing scar formation. This article gives overview 

of multiple biopolymers, herbal-ingredients & nano-particles along with the methodology 

of fabricating the bio-scaffold that aids and accelerates the process of wound-healing. 

Several tests that needs to be performed on the resultant scaffold like tensile strength, 

elongation, swelling, degradation, absorption and shelf-life is provided here to check 

whether the product is market ready.  

Keywords: Haemorrhage, biopolymers, herbal, Nano-materials, micro-structures, 

swelling, degradation, absorption and shelf-life. 
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Abstract 

In recent years, the development of efficient green chemistry methods for synthesis of 

metal nanoparticles has become a major focus of researchers. Nanotechnology is 

concerned with the development of experimental processes for the synthesis of 

nanoparticles because of their exclusive properties. Nanomaterials were highly inspired 

in the field of nanotechnology and silver nanoparticles (AgNPs) have effectively 

attracted worldwide that helps to improve and innovate in the field of medical science 

and human health. Silver nanoparticles (AgNPs) are generally non-toxic to human 

beings and are most effective against bacteria, virus and other micro-organism at low 

concentrations. Green synthesis of nanoparticles by the use of environment friendly 

materials like plant leaf extract offers numerous benefits because of their eco-friendly 

and compatibility for pharmaceutical and biomedical applications. The advantages of 

using plant and plant-derived materials for biosynthesis of metal nanoparticles have 

interested researchers to investigate mechanisms of metal ions uptake and bioreduction 

by plants, and to understand the possible mechanism of metal nanoparticle formation 

in plants. In the present investigation the synthesis of silver nanoparticles (AgNPs) was 

done by isolating the plant extract of Neolamarckiacadamba. Moreover, the outcome of 

biosynthesized AgNPs was characterized by UV-visible spectroscopy, X-ray Diffraction 
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(XRD), Fourier transforms infrared spectroscopy (FT-IR), Scanning electron microscope 

(SEM).Furthermore, the synthesized nanoparticles were tested against two Gram‐

positive and two Gram‐negative bacterial strains for their antibacterial 

efficiency. Additionally, the study represents the easy, rapid and environmentally friendly 

synthesis without any involvement of energy consuming steps.  

Keywords: Silver nanoparticles (AgNPs), Neolamarckiacadamba, Green synthesis, 

characterization, Antibacterial activity. 
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Abstract 

A palladium-mediated intramolecular aryl-aryl coupling reaction was applied to the total 

synthesis of the bioactive natural products, palmariols A (1) and palmariolsB (2). A 

variety of natural products, which possess the 6H-dibenzo[b,d]pyran-6-one core has 

attracted our interest because of their unique biological activities. Palmariol A and B  

were isolated from Lachnumpalmaein 2010, and their antimicrobial, antinematodal, and 

acetylcholinesterase inhibitory activities were investigated. The outstanding structural 

feature of these compounds is the presence of a chlorine atom on the 6H-

dibenzo[b,d]pyran-6-one ring(Figure 1). Natural products, possessing a halogen atom 

on their aromatic ring, have attracted much attention because of their interesting 

biological activities. Thus, the total syntheses of such compounds have also intrigued 

synthetic chemists as well. We have reported several natural product syntheses using 

the Pd-mediated intramolecular biaryl coupling reaction with phenyl benzoate 

derivatives for forming the 6Hdibenzo[b,d]pyran-6-one ring system. Utilizing this 

transformation, we planned the efficient syntheses of 1and 2. We commenced the 

mailto:ishtiaqjeelani66@gmail.com
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synthesis of 1 and 2 by the preparation of the phenolic compound involving the 

regioselective chlorination of orcinol using Nchlorosuccinimide (NCS). On the other 

hand, corresponding benzoic acid was prepared through multistep transformations, 

starting with 3,5-dimethoxyaniline. This work is expected to be applicable to the 

synthesis of other 6Hdibenzo[b,d]pyran-6-one natural products. 

 

 

Palmariol A  (1)                                   Palmariol B  (2) 

Figure 1:Structures of Palmariol A and B 

 

 

Figure: 2 General synthetic scheme 
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Abstract 

The novel silica-coated ferrite nanoparticles supported with Montmorillonite (K10) have 

been prepared successfully by using a simple co-precipitation techniques. Further, 

these nanoparticles  were analyzed by using different analytical methods including FT-

IR, PXRD, EDS, and FE-SEM techniques.  In addition, these nanoparticles were 

explored for their catalytic activity for the N-BOC protection of amine under solvent-free 

conditions at room temperature, which gives moderate to excellent yields.  Moreover,  

these nanoparticles could  easily recoveredand recycled from the reaction medium by 

using an external magnet and could be used for 6cycles without any loss of the catalytic 

properties.   

Present work 

 

Scheme: N-Boc protection of amine using Fe3O4@SiO2@K10 nanocatalyst under 

solvent-free condition 
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In this work, we firstly prepared Fe3O4@SiO2@K10 nanocatalyst by using simple Co-

precipitation method. Then that catalyst is characterized by using FT-IR, XRD, EDX, 

and FE-SEM techniques.  

The Fe3O4@SiO2@K10 catalyst is used for the preparation of N-BOC protection of amine 

under solvent free-condition.The synthesized compounds was characterized using FT-

IR, 1 H-NMR, 13 C-NMR techniques and compare with previous literature. 
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Abstract 

Divalent europium is in the limelight due to its unique photophysical properties.1 While 

earlies studies were focused on the luminescence properties of Eu(II) doped in an 

inorganic crystals, recent studies explored its emission and light absorption properties 

in solution phase. These studies indicated that nature of ligands as well as counter 

anions plays pivotal role in luminescence properties of Eu(II). Computational studies 

showed that ligand/counter anion induced emission shift of Eu(II) is a consequence of 

ligand induced splitting of 5d orbitals. In the present study, photophysical properties of 

EuI2, EuBr2 and Eu(OTf)2 were examined in two different solvent, viz. THF and 

dimethoxyethane (DME). A large red shift in the emission spectra were observed when 

solvent was changed from THF to DME. However, no significant solvent induced shift 

was observed in the absorption spectra of these Eu(II) salts. A careful literature analysis 

suggest that both THF and DME forms coordination complex with Eu(II). Taken together 

all these facts it suggests that Eu(II) complex with THF and DME absorb light of 

comparable wavelength and have very different light emitting properties. Currently, we 

are involved in a computational studies to decipher the solvent induced emission of 

Eu(II) salts. 
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Abstract 

Amino acid-surfactant interactions have been studied from a long time due to their 

increased effectiveness in household and industrial activities. Emphasis have therefore 

given to analyze the importance of these interactions. This review article dwell on the 

impact of physicochemical properties that have certain effect on amino acid-surfactant 

interactions such as temperature, pH, chain length of surfactant and effect of co-solvent 

on critical micelle concentration (CMC), binding ability and thermodynamic parameters. 

CMC was found to be temperature dependent which increase with rise in temperature 

and vice versa, also with increase in temperature both enthalpy and Gibb’s free energy 

of micellization become negative and entropy become positive showing that the process 

is spontaneous. Amino acid-surfactant interactions lead to unfolding and denaturation 

which in turn depends on pH of the medium, any variation in the pH may lead to change 

in the net-charge of amino acid and subsequently in the binding ability. Co-solvents were 

found to cause depression in hydrophobic chain of surfactant and thus lead to increase 

in critical micelle concentration value, at lower CMC denaturation of amino acids is more 

rapidly in the presence of long chain surfactant than in short chain surfactant and hence, 

act as a propulsion by increasing the hydrophobic nature of amino acid-surfactant 

interactions. Through proper understanding of the factors that affect the micellization 
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property of various surfactants, an ideal surfactant can be designed for industrial or 

medicinal purpose which can work at optimum condition to combat various disease 

causing agent thereby increases human productivity and personal health. 

Keywords: Amino acid-surfactant interaction, Critical micelle concentration, 

Micellization. 
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Abstract 

A new nanocomposite of CDs Quantum dot has been synthesized by the precipitation 

method. Crystalline structure, Basic purity, size, and morphological properties of 

products were investigated by XRD, FT-IR, FESEM techniques. Interestingly, the 

prepared CDs act as photocatalysts for the degradation of the chlorophenol solution 

with a maximum of 93% under UV light irradiation. The impact of pH for 

photodegradation of the catalyst has also been investigated in detail. Higher 

degradation efficiency of 2-CP was observed at higher pH values. Further, the 

antibacterial activity of CDs has been investigated against Escherichia coli (E. coli) and 

Aeromonas hydrophila. The results show enhanced activity, even at low concentration. 

This work demonstrates potential application of CdS for photodegradation and 

bactericidal activity. 
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Abstract 

Taxol is a crucial drug that belongs to the class of compounds called a taxane. Different 

methods have extracted Taxol from the bark. Most Taxanes have an almost similar 

structure, making their purification difficult, so the molecular imprinting technique plays 

an essential role in alleviating this problem. Molecular imprinted polymers (MIPs) have 

become an attractive solution to the selective and fine-tuned determination of target 

templates in complex forms where other comparable and relevant structural compounds 

could coexist. The Molecularly imprinted polymer interaction with Taxol is reported in 

various literature sources, however this extraction feature can be improved, or distinct 

functionalities can be obtained when quantum dots are embedded into their polymeric 

structure. Quantum dots can be employed to modulate the size, detectability, and state 

of the imprinted materials, and their use depends on the chosen application. This review 

aims to summarize and illustrate the most modern and innovative strategies based on 

the aggregation of MIPs with Quantum dots. Quantum dots embedded molecularly 

imprinted polymers can be exploited for simultaneous extraction, Preconcentration, and 

detection of Taxol obtained from the source.  
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Abstract 

The rapid increase in population need vast amount of food energy for survive. This 

article reveals the potential of grasses for removal of nitrate loads from different source 

of contaminated water. A sustainable development approach for growing food energy, 

needed pure water for irrigation and drinking purposes. This is a challenge for 

environmentalists and scientists to develop effective and simple method for treatment 

of drinking water. Nowadays farmers are using chemical fertilizer for increasing the 

quantity of food energy without knowing the harm of that: Our challenge is to aware 

them with green technology. Phytoremediation as a green technology is one of the main 

environmentally friendly techniques that many countries are using to accumulate and 

extract toxic substances like heavy metal and higher nutrient load from water. These 

grasses has identified most photo-stabilizer, hyper accumulator, extractor, of toxic 

substance and nutrient loads at contaminated sites without any harm or negative impact 

of their toxic to other parts of plant. Grasses has higher economic value with cost-

effective way. Many studies observe that toxicity enhance the essential oil quality of 

these grasses an increase the value of essential oil and biomass production of crops. 

Thus, grasses are very suitable for removal of nitrate from different contaminated sites 

of water and ideal option for sustainable development. 
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Abstract 

India is the second populated country on the planet and has enormous energy demand. 

Most of its energy comes from coal which accounts for its global Co2emissions after 

China and USA. Thus it is essential to tackle the energy crisis through judicious 

utilization of abundant renewable energy resources such as solar and wind energy. This 

can meet the 80 percent of energy demand by 2040. This can also help in reducing Co2 

emission by 85 percent and help in reducing carbon emission. The National Solar 

Mission is a major initiative of Government of India and State Government to promote 

ecologically sustainable energy security and challenges of climate change. 
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Abstract 

By the virtue of its unique and advantageous physical and chemical properties, zinc 

oxide (ZnO)is considered as a major multifunctional substance. This review article 

discusses the most common zinc oxide preparation techniques, which are separated 

into metallurgical and chemical methods. Chemical approaches include 

mechanochemical technique, regulated precipitation, sol-gel method, solvothermal and 

hydrothermal method, emulsion and macroemulsion method and so on. In addition, 

environment-friendly green synthesis approaches are studied in detail as well 

considering their increasing importance and demand. Synthesis of ZnO nanoparticles 

using plant extract, bacteria or algea are some of the major green approaches that we 

have explored. Some techniques of ZnO modification arealso described in the following 

section of this study. 
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Abstract 

Energy utilization had been of prime importance from ever, however in 21st century the 

importance and demand of energy storage devices had been reached to next level. As 

to cover this indispensable demand smart energy storage devices are required so as 

the needed energy can be delivered whenever required. In this regard a variety of 

materials including carbonaceous material, transition metal composites, conducting 

polymers etc. are being employed, which are bestowed by advantages such as 

portability, flexibility, tunability, cost effectiveness, high performance etc. These 

materials had high electrical and optical conductivity which make them right contender 

to be used in energy storage devices. To be particular the optical conductivity of a 

material depends upon the band gap present in the conductive material under 

investigation, lower the band gap higher is the chances of optical conductivity. This band 

gap of the material depends upon factors such as material used, dopant, solvent applied 

etc. This review brings a detail of understanding the factors affecting the optical 

conductivity and methods of enhance it so that the variety of application such as, solar 

cell, optoelectronics, photoelectronic etc. can be enhances. 

Keywords: Energy, optical conductivity, band gap, conducting polymers, transition 

metals 
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Abstract 

Metal organic frameworks (MOFs) are the complexes formed by the coordinate linking 

of metal ions and organic linkers. These are crystalline structures consisting of 

properties like high porosity, biological stability, adjustable pore size, less toxicity and 

controllable drug release. MOFs act as a vehicle in which drug is loaded and supplied 

at the targeted sites in the body. Drug is released when stimulus(pH, light, temperature 

and magnetic field etc.) is applied. Thus, MOFs are having the ability to act as a potential 

drug carrier. Metal organic frameworks are mainly used as a drug delivery system (DDS) 

for anticancer drugs, antitumor drugs, and antimicrobial drugs. This review article 

highlights the synthesis, modification, commercial availability of MOFs and their role in 

drug delivery. 
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Abstract  

Green chemistry incorporates the knowledge and skill to reduce or eliminate the 

hazardous chemical substances for a sustainable methodology in modern science. The 

existing problems of current civilization needs to be solved by keeping environment and 

ecology in mind. Various innovative materials have been explored with the help of 

nanotechnology and sol-gel chemistry. Green analytical chemistry utilizes new 

techniques and methods for chemical analysis that are efficient in reducing the 

generation and utilization of all hazardous substances and by-products in each step of 

a reaction. Forensic environmental chemistry leans on green chemistry for generating 

chemically fingerprinted products to be used in forensic investigations. One of such 

approach is to create a non-toxic hydrogels. Hydrogels have been used for various 

applications such as drug delivery, synthetic chemistry, analytical science and others. 

In the present communication we have paved a new way of applications of hydrogels 

with incorporating sol-gel chemistry to solve on- field problems of forensic science. 

Hydrogels are made up of natural or synthetic polymers with a 3-D network that enables 

them to consume extremely large volumes of fluids and water. The natural hydrogels 

utilize a greener approach as they are made up of biopolymers obtained from natural 

resources and are biodegradable, bio-renewable and biocompatible. Though green 

chemistry has found its worth in many areas, this review focuses on the generation of 

green hydrogels. It also highlights the properties, preparation, and applications of these 

versatile building blocks for the next generation of materials. 
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Abstract 

Currently, for energy requirement, mainly dependent on fossil fuels which have harmful 

effects on environment. There is an urgent requirement of alternative energy source. 

Solar energy is particularly attractive due to cleanliness and inexhaustible nature. The 

utilization of solar energy is being intensively studied worldwide. Solar water splitting is 

an encouraging strategy for feasible production of renewable hydrogen. For solar water 

splitting there is need of non-toxic, low cost, efficient and stable photocatalyst. Recently, 

titanate-based perovskite photocatalysts have attracted attention for 

photoelectrochemical water splitting under solar light irradiation. Due to their wide 

applications, tunable band gap and high photo-corrosion stability titanate-based 

perovskites are used in hydrogen generation. The main objective of this review is to 

overview of the recent developments in titanate-based perovskites, their modification 

and role in hydrogen production under solar light irradiation. 

Keywords: photoelectrochemical splitting, photocatalyst, titanate-based perovskites, 

solar water splitting. 
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Abstract 

Silver nanoparticles (AgNPs) have significant applications in different industries such as 

healthcare, food, cosmetics, ceramics and many more. This is due to their unique 

physicochemical characteristics like high thermal and electrical conductivity, 

advantageous optical and electrical properties and so on. This article discusses about 

various preparation methodologies of AgNPs. The primary goal of this study is to focus 

on the green synthesis approaches for AgNPs as these are gaining rapid preferences 

among scientists considering their environment-friendly nature. Synthesis of AgNPs 

using bacteria as a medium or using plant extract, leaf extract or fruit extract as a 

medium (e.g. canum, starch, phlogacanthus Thyrsiformis, cappariszeylanica, peganum 

harmala etc.) are explored in details. The discussion of these green synthesis 

approaches is followed by a study on state-of-the art characterization techniques of the 

synthesized AgNPs. 
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Abstract 

Ecological awareness is the prime concern for the making environment healthy for living 

beings. The lot of the programs are initiated by Indian government specifically Swachh 

Bharat Mission, NGO’s, to create the awareness program. The extensive research has 

been carried out ‘ecological awareness’. So, in the present paper an attempt has been 

made that to analyse all the research articles on ‘ecological awareness’ using one of the 

most powerful tool i.e. bibliometric tool. For analysis, the data was extracted from web 

of science database for the period of 10 years from 2009-2018 and It was found that 

there 1968 documents from 1111 sources and 7089 authors. The majority of papers are 

in collaborative nature and collaboration index is 4.17.  

Keywords: Ecological Awareness, Bibliometrics, WOS 
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Abstract 

Labdane is a naturally occurring bicyclic diterpene. It forms the skeleton core for a large 

number of natural products. Several naturally occurring diterpenoids having decalin 

skeleton i.e, zonarol1, warburgunal 2, and forskolin 3 show interesting biological 

activities such as anti-inflammatory properties and antioxidant effects. In view of their 

biological activities herein we are reporting our approach towards synthesis of the 

zonarol and its mimic derivatives by using commercially available α-ionone as starting 

material. 
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Abstract 

Surfactants are the important class of amphiphilic species, which consists of both 

hydrophilic as well as hydrophobic part. They are characterized by some important 

properties like critical micelle concentration (CMC), charge, hydrophile-lypophile 

balance (HLB), aggregation number and chemical structure which make them good 

emulsifying, dispersing and foaming agents. Presently, the global demand of the 

surfactants is on the peak due to their increased applications in detergents, paints, food 

emulsion, biotechnological processes, biosciences, pharmaceuticals, cosmetic 

products etc. In this article we have included the general applications of surfactants in 

various fields as suggested from experiments which had been done in the past by the 

researchers of this area. 

Keywords: Surfactant, amphipathy, critical micelle concentration, bio-remediation, oil-

enhanced recovery. 
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Abstract 

Over the past decade, green chemistry has been emphasizing the importance of 

environmental sustainability and human health in an economically beneficial manner, 

aiming to minimize toxins and reducing wastes. The field of metallic materials 

deterioration, generally faced by the utilization of toxic compounds, discovered a 

promising research field in green chemistry. In fact, the application of inhibitors is a well-

known strategy when metal corrosion needs to be avoided, prevented, controlled, or 

mitigate. Green inhibitors are readily available, biodegradable, ecologically acceptable, 

sustainable and renewable. Their esteem broadens the numerous ranges of potential 

applications in various sectors other than “waste to energy” in the perspective of circular 

economy. Extensive research on various biomass wastes such as corn stalks, nutshells, 

straw, forestry residue and plants waste-derived inhibitors tremendously has been 

utilized in the corrosion mitigation in different industries to sustain the environment. All 

the mentioned aspects are the focus of this present review, intended as constructive 

criticism to highlight the use of biomass waste as effective green inhibitors to re-evaluate 

their potential and discuss future research in the area, which is still lacking justification. 

As a result, this article aims to solve two current problems, which are waste and 

corrosion, which will benefit both the environment and industry. 

Keywords: Green chemistry; Metals; Cost effective inhibitors; Biomass waste; 

Inhibition 
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Abstract 

Quantum chemical analysis of some Thiazole derivatives, namely (2-

Chlorobenzothiazole;5-acetyl-2,4dimethylthiazole;2-Chlorobenzothiazole; Phthalyl 

sulfathaizole; 2,4,5 Trimethylthiazole) was performed by using Gaussian 9 software with 

semi-empirical calculation method such as density functional theory (DFT) and  the 

basis sets used were the DFT/B3LYP methods using 6-311G (d, p).Various quantum 

chemical parameters such as electronic density, highest occupied molecular orbital 

(HOMO), lowest unoccupied molecular orbital (LUMO) energy levels, and the energy 

difference between highest and lowest unoccupied molecular 

orbitals(ELUMO−EHOMO),etc. were calculated. High EHOMO values suggests that the 

molecule can contribute the electrons towards bond formation; however, the lower 

values of ELUMO indicate that the molecule can easily accept the electrons. Besides that, 

the low value of the energy bandgap (∆E) confirms the excellent inhibition efficiencies 

of the derivatives. Furthermore, by using these frontier orbital energies, different 

parameters like ionization energy, electron affinity, global hardness, electronegativity 

were also calculated. In this article, a theoretical study was performed only to determine 

the correlation between various parameters related to the electronic structure of 

Thiazole derivatives and their competence to mitigate the corrosion process. 

Keywords: Thiazole Derivatives, Quantum Chemical measurement, DFT, Electronic 

Structure, Corrosion, Corrosion inhibitors. 
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Abstract 

Now-a-days the storage and power demands are increasing at a very rapid speed and 

system has evolved in the form of batteries and other storage devices which lacks some 

safety measures as well as electrochemical stability factors. As a class of novel media, 

Ionic liquids pursuing a specific set of properties had made them suitable for a number 

of energy related applications and modifications in their properties. So to overcome the 

challenges faced by the storage device, substitution of electrolytes of these devices by 

Ionic liquid mainly known as green solvents, has proven out to be a promising field by 

enhancing their properties.  

This article throws a light on the advancement and development of energy storage 

applications by the material used i.e., Ionic liquids providing a stable and friendly 

electrolyte system along with the modified storage system with increased 

thermochemical and other stability factors. 

Keywords: Ionic Liquids, Energy Storage Devices, Electrochemical potential, 

Electrolytes, Electrochemical window, Electrochemical and Thermal Stability. 
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Abstract 

Ionic liquids are compounds that consist entirely of ions. Since the last decade, ionic 

liquids have evolved as effective corrosion inhibitors. Ionic liquids are extensively used 

as potent corrosion inhibitors against metals and alloys because of their high solubility, 

low toxicity, low melting point, high polarity, very high stability to thermal and chemical 

processes, and high solubility. This review would focus on the excellent inhibition 

properties of imidazolium- based ionic liquids, as well as the different factors that affect 

the inhibition efficiency of these compounds, such as the effect of chain length, 

molecular surface area, and position of substituents attached to the imidazolium ring, 

and so on. This article discusses the recently analyzed imidazolium-based ionic liquids 

and their inhibition mechanisms as studied by employing several techniques such as 

Potentiodynamic polarization, Weight loss, electrochemical impedance spectroscopy, 

Atomic force microscopy (AFM), Scanning electron microscopy (SEM), Density 

functional theory (DFT)studies, Molecular dynamics simulations and so on. 

Keywords: corrosion, Mild steel, imidazolium, ionic liquids, DFT, EIS. 
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Abstract 

A variety of contaminants including heavy metals present in potable water are 

responsible for causing numerous health hazards. Arsenic is studied as one of the chief 

hazardous heavy element for the different sort of life over the earth including human 

beings. Arsenic as an important natural constituent of earth crust is chiefly found in 

mineral rocks which is deposited via the natural processes such as desorption and 

dissolution, apart burning of fossil fuels, arsenical agrochemicals, wood preservatives, 

etc. add on Arsenic to groundwater via anthropogenic processes. As+3 and As+5are the 

toxic inorganic forms of Arsenic in aqueous solution, which are regulated at the pH of 6-

9 and are responsible for cancer arsenicosis, vascular disease, and toxicity related to 

gene, cells and epidemiology. In view of these problems it is obligatory to detect and 

decontaminate the potable water from Arsenic contaminations. Out of many possible 

technologies Electrochemical method of Arsenic detection had been considered as a 

significant technique, which is newer, robust, fast, accurate, and less complicated, also 

techniques such as DPV, SWV, SCP, ASV and CV had kept electrochemical method as 

a diverse and most advance technique for sensing process. This review paper brings 

the details of determination and decontamination of Arsenic in potable water via 

electrochemical process specially stressed on SWV and CV.  

Keywords: Square wave voltammetry, Cyclic Voltammetry, Arsenic, Electrochemical, 

electrodes 
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Abstract 

Spinel, orthoferrite, garnet, and hexagonal are the various forms of ferrites. They exhibit 

different properties due to their different molecular structures. Cobalt ferrite (CF) is a 

spinel ferrite. They show magnetic, dielectric, optical, catalytical, and antibacterial 

properties. The CF nanoparticles (NPs) are extensively used in various field e.g., 

electronics and telecommunication, environmental sciences, biomedical applications, 

and catalysis, to name but a few. These materials can be doped to modify their 

properties so that they can be used for desired applications. Several methods have 

been developed for the doping of these materials e.g., sol-gel, co-precipitation, 

hydrothermal heating, microwave hydrothermal heating, auto-combustion, ball milling, 

and microemulsion. Sol-gel method is widely used for this purpose as this does not 

require complex laboratory infrastructure and hence cost effective. Particles of narrow 

size distribution can also be synthesised under ambient or at lower temperatures. Here, 

the doping of CF-NPs with first transition series has been reviewed. The comparable 

ionic sizes of cobalt and iron, and ions of first transition series, help the process of 
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doping. Doping of CF-NPs with first transition series changes their properties in several 

ways e.g., the size of crystals and Curie temperature can be altered by doping with 

scandium, titanium, and chromium. Values of coercivity and saturation magnetization 

can also be modified by doping this material with zinc, nickel, and copper. Anisotropy 

also changes when CF-NPs are doped with the above said elements. CF-NPs with 

altered properties have significant applications e.g., zinc-doped can be used for stress 

sensor applications.  

Keywords: spinel, magnetic, biomedical applications, sensors, sol-gel. 
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Abstract 

The most important component for living beings on the world is access to safe and clean 

drinking water. Holistically, shortage of water is prevalent even in water rich areas as 

immense pressure has been created by the increasing human population, 

industrialization, civilization, environmental changes and agricultural activities. the 

matter of access to safe water is inevitable and requires tremendous research. On the 

opposite hand the faucet water we use is additionally not very safe for daily usage 

because it contains many dissolved carbonates, bicarbonates, chlorides which ends up 

in imparting hardness to the water. The water leads to causing skin problems, hair fall 

problems and many more. Nowadays nanotechnology has numerous successful 

applications in several fields but recently its application for water softening and 

wastewater treatment has emerged as a fast developing in promising areas. This paper 

highlights the recent advances on the event of nanoscale materials for treatment of 

surface water, groundwater that are contaminated by organic and inorganic compounds, 

bacteria and viruses. 

Keywords: water treatment, water purification, Nanotechnology, water softening 

 

mailto:s.dwivedi@galgotiacollege.edu


253 

 

CHE039 

Understanding Cyclization Pathways for the Biosynthesis of 

Trichoacorenol using First Principles Calculations 

Vanshika Tiwari and Mudit Dixit* 

Department of Chemistry, Lovely Professional University, Punjab, India 

Email: dixit.24583@lpu.co.in 

Abstract 

Terpenes are a class of natural products with a chemical formula (C5H8)n . Linear 

precursors like geranyl pyrophosphate (GPP), farnesyl pyrophosphate (FPP), after 

cyclization, generate different types of terpenes or polycyclic hydrocarbons or alcohols 

through rich and diverse carbocation chemistry.  There are several proposed pathways 

for the biosynthesis of these terpenes. However, often it remains unclear that which 

pathway is utilized by enzymes for the synthesis of a particular terpene. Additionally, 

these pathways are highly stereospecific. In this work, cyclization pathways for the 

biosynthesis of Trichoacorenol, a polycyclic alcohol, from sesquiterpenoid are 

discussed. We identify the most preferred pathway for the biosynthesis of 

Trichoacorenol using Density Functional Theory. Both the kinetic and thermodynamic 

factors are considered to identify the most suitable pathway among all the plausible 

pathways. Our results provide fundamental insights into  the biosynthesis of 

Trichoacorenol. The determination of the most suitable pathway will open new avenues 

for structural engineering of terpene synthases of this class.  
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Abstract 

Although methane is highly abundant on the earth, its utilization by producing high-value 

chemicals is hindered due to its chemical inertness. The C-H activation of methane for 

its full utilization is still challenging. Metal oxides are among the most common catalysts 

that are being used for methane activation. Metal oxides have Lewis acid and base 

properties which enable them in the activation of hydrogen-carbon bonds. In this work, 

we investigate the C-H activation of methane on g-Al2O3 using density functional theory 

(DFT). The C-H activation on the different sites metal-oxygen (acid and base) was 

investigated through polar and radical mechanisms. Moreover, we study the effect of 

dopants on methane activation by doping γ-Al2O3 with boron and gallium. We have 

found that the doping plays an important role in improving the efficiency of this catalyst 

for methane activation. We identified linear relationships between the catalyst properties 

and methane activation energies. The identified relationships can be used as guiding 

principles for screening catalysts for methane activations. 
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Abstract 

Chromone ring which is extensively found in nature as benzog pyrone, consists of 

heteroatom oxygen attached to benzene ring (4H-1-benzopyran-4-one). They are 

known to exhibit a wide variety of biological activities like antioxidant, antimicrobial, anti-

inflammatory, neuroprotection, anti-cancer, anti-diabetic and many more. Many 

investigations have shown that the antioxidant properties of chromone prevents further 

damage like Alzheimer’s disease by inhibiting MAOs and many multitargeted drugs are 

developed in this lead. Moreover, by preventing the release of NO•, it inhibits 

inflammation from some dreadful disease. Many researches have used these chromone 

molecules for study of antioxidant properties and to look onto the effects of various 

substituents on the antioxidant activities. These chromone derivatives have shown a 

significant enhancement in the activities by forming the metal complex of chromone. 

Work presented shall be aimed at identification of various routes for the synthesis of 

some biologically important chromone molecules and description about their active role 

in the biological system. 
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Abstract 

As per the reports published by Ministry of Water Resources GOI, increasing salinity of 

soil in Punjab is becoming threat to sustainability. There is an urgent need to reduce the 

rate of salt accumulation and improve the leaching of salts below root zone, make use 

of low-quality saline water and at the same time to increase the rate of germination of 

seeds and crop yield without leading to detrimental effects on environment. 

Present study is aimed around use of electromagnetic energy for the change in the 

saline behaviour of water, for the investigations a characteristic sample of saline water 

of EC = 4000 μS/cm was magnetized by passing through a pipe fitted with 4 pairs of 

electromagnets, at flow rate of 2L, 3L & 4L per minute, with varying magnetic field 

strengths of electromagnet, by varying applied voltage of 2V and 4V. Surface Tension 

of differently magnetized saline water was observed by Stalagmometer drop count 

method. The rate of accumulation of salts in terms of EC of soil at 30 cm, 60 cm & 90 

cm depths in soil was compared by irrigating soil in two 1m long vertical columns with 

saline water and Magnetically Treated Saline Water (MTSW) for 5 irrigations.  

Effect of magnetically treated normal and saline water and Magnetic Field (MF) was 

also observed on seed germination and plant growth of Vigna radiata. 

It was observed that not only MF in soil but also magnetically treated normal & saline 

water have facilitated the growth which can be attributed to increased absorption of 

water and nutrients if treated magnetically. 
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Abstract 

Reaction of KSeCN with hydrazine hydrate and cyclohexanone in acidic medium 

resulted into formation of cyclohexanone selenosemicarbazone.  Cyclohexanone 

selenosemicarbazone then reacted with furfural, thiophene, N-methyl-2-pyrrole and 4-

methyl-5-imidazol to form furfural selenosemicarbazone (H1L), thiophene 

selenosemicarbazone (H2L), N-methyl-2-pyrrole selenosemicarbazone (H3L) and 4-

methyl-5-imidazole selenosemicarbazone (H4L) respectively. All these ligands are 

characterized by IR, NMR (1H and 13C).  Anti-tubercular activity of these compounds is 

also investigated.  

 

Keywords: Selenosemicarbazones, furfural, hydrazine hydrate, potassium 

selenocynate 
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Abstract 

The recycling of waste concrete materials in the civil constructions is a critical issue like 

recycled aggregate concrete is weakly adhered mortar having higher porosity and water 

absorption, forming weak interfacial transition zones, causing an adverse impact on the 

mechanical properties and durability. But the use of pozzolanic materials as 

supplementary cementitious materials in recycled aggregate concrete, is more effective 

and feasible method of improving the overall mechanical and durability properties of 

recycled aggregate concrete. This paper reviews various methods for improving the 

mechanical and durability properties of RACs. Despite the fact that many research 

studies have been conducted in this area, there are significant gaps in the current state 

of knowledge on the performance of RACs. As a result, this paper identifies the gaps in 

current knowledge on improving mechanical and durability properties of RAC and 

provides recommendations for future research. 

Keywords: Durability, recycled aggregate, concrete properties, cementitious etc. 
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Abstract 

Di-aryl-ethers have been reported to inhibit ENR (enoyl-acyl carrier protein reductase) 

which is encoded by the gene Fab 1 from variant species such as Plasmodium 

falciparum, Escherichia coli, Bacillus subtilis, Mycobacterium tuberculosis. Di-aryl-ether 

derivatives are promising candidates to treat tuberculosis. They can target InhA without 

the activation process of KatG. Transcriptional profiling suggests that diaryl ethers 

exhibit improved antibacterial activity compared to triclosan, because they evade 

detoxification mechanisms triggered by triclosan.  This study will elaborate on a 

molecular level, the impact of mutations on the protein InhA, and activity of di-aryl-ether 

derivatives with respect to InhA, I21V mutation of InhA, S94A mutation of InhA and I47T 

mutation of InhA. This involved docking and simulation studies. 18 compounds were 

chosen for docking studies.Four compounds among 18 showed best docking scores 

against all 4 proteins. After analyzing the results obtained, each compound was 

subjected to MD simulation with all 4 proteins for 15 ns to explore their binding pattern 

in a virtual biological system. RMSD, RMSF, Gyration studies and other several 

parameters were checked. The analysis indicated that all the 4 compounds are 

efficacious and similar in their activity, and can be taken for MMPBSA and NMA studies 

to validate their efficacy and for further evaluation of anti-tubercular activity. 

Keywords: Di-aryl-ether, Tuberculosis, Docking, Simulation. 
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Abstract 

Highly active oxygen species are released from the surface of zinc oxide nanoparticles 

(ZnO-NPs) which cause damage to the microorganisms. Reactive oxygen 

species(ROS) may break down the cell wall and cell membrane of the bacteria leading 

to the leakage of cell contents causing their death. Antibacterial effect of ZnO NPs 

synthesized from plants’ extracts has been seen against a number ofGram positive 

(Bacillus coagulans, Staphylococcus aureus, Bacillus subtilis) and Gram-negative 

bacteria (Shigella dysenteriae, Sphingomonaspaucimobilis, Salmonella typhimurium, 

Escherichia coli, Bacillus pumilus, Salmonella typhi). Zinc ions (Zn2+) freed from ZnO-

NPs may attack DNA and proteins of the cell, thus hindering the growth of the bacteria. 

The negative charge on the surface of some bacteria (E. coli, S. typhi) interacts with 

positively charged particles in ZnO NPs inhibiting the growth of these bacteria. The rate 

of antibiotic activity of ZnO NPs depends on size, concentration of ZnO-NPs and the 

type of surfactant used in the synthesis of these ZnO-NPs. Due to their antibiotic 

property, ZnO-NPs can be used as antibacterial coating of inner surfaces of refrigerators 

and dishwashers, plastic food containers, in lining of food cans used for packaging and 

preservation of food like, fish, meat, corns, peas, and pickles to prevent their spoilage 

as well as in bio-medical systems (in wound dressings, prosthesis, coatings of surgical 

instruments).ZnO-NPs can be used for disinfecting water against some highly resistant 

pathogens. 
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Abstract 

Cataract is the leading cause of blindness worldwide, accounting for over 50% of the 

world's blind population. Cataract is an opacification of the lens that interferes 

significantly with vision. There are three types of cataracts- age–related nuclear cataract 

(ARNC), posterior subcapsular (PSC) and cortical (C) cataract. In humans, by far the 

major type of cataract is ARNC. Although surgical extraction of the concerned lens is 

effective but then also there is a need to develop some easier and effective medications 

to cure cataract, as when the disease is so common so its cure should also be simple. 

Moreover, there are several complications associated with surgery, that can be 

eliminated by substituting the present surgical treatment of cataract with easily available 

drugs. So, in the present review, an investigation has been done to find out various 

alternative medicines. A compilation of entities like Aldose-reductase inhibitors, 

antioxidants, medicinal plants and natural products that can be used in cataract 

treatment and cure has been done. 
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Abstract 

Milk is a rich source of a healthy diet as it provides essential nutrition to human life. It is 

crucial to maintain its purity from the manufacturing units until it reaches the consumer. 

During this process, milk contamination can occur from different sources like cattle feed-

ing, pre-processing, and improper handling during packaging. This entire process re-

sults in the contamination of milk with pesticides, urea, aflatoxin, and heavy metals. In 

the current scenario, many analytical detection methods are available in the market, but 

they consist of fundamental limitations like high detection cost, less durable, immense 

size, and less sensitivity. There is a need to find alternative methods of heavy metal 

detection in milk and milk products. Optical Biosensors is the most advanced method 

which act as a precise detector for milk contaminants. In this article a survey of different 

Optical Biosensors used to detect Cadmium in milk, including their merits, demerits, and 

detection limits has been discussed in detail. In the future, a combination of nanotech-

nology, IoT, and artificial intelligence-based applications for online and on-field detection 

using optical biosensors with some modifications can provide highly sensitive, rapid, 

portable, and low-cost biosensors for the detection of milk contaminants. 

Keywords: Cadmium; Heavy metals; Milk contaminant; Optical Biosensor. 
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Abstract 

Cancer growth is a multi-step process, and six quality or quantity assurance steps that 

stop or monitor malignant transformation have been identified. Anticancer drug 

development is a lengthy process that involves several steps like in vitro, in vivo, and 

clinical studies. Many techniques or assays have been developed to determine cancer 

type, with the choice of assays or techniques based on the objectives and research 

problem to be found. 

In this review article, we look at some of the most widely used in vitro assays for cancer 

drug discovery, such as cell viability, apoptosis, cellular senescence, invasion and 

migration, oxidative stress and antioxidant effects, gene and protein expression, 

angiogenesis, and genomic alterations. Furthermore, the use of cutting-edge 

techniques in cancer drug discovery, such as high-throughput screening, high-content 

screening, and reporter gene assays, has been identified. 
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Abstract 

The search of natural agents for high prevalence cancer cases selenium becoming an 

important goal for scientists because it can inhibit the growth of tumour. Seis a known 

essential trace component that has been propagated by non-metallic. 100 years ago, a 

report of Se as a therapeutic agent in cancer was recorded, after that another study 

alluded that Se was a carcinogen, while an early study provided evidence that Se had 

a role in cancer prevention. Thus, this fascinating oxygen family member had variegated 

health effects, such as chemo preventive agent against cancer, a carcinogen and as a 

toxin. Numerous clinical-trials displayed no important advantage of selenium in inhibition 

of tumour, the scientists reported that few selenium species possess remarkable 

antitumor properties. Organic Se compounds helps in curing of cancer via inhibiting 

metastasis, but they have some bad effects in comparison with inorganic compounds. 

As improvement of Se effectiveness with less toxicity effect is a challenge on which 

scientists are working on. In order to solve this problem nanotechnology has presented 

a solution. Selenium nanoparticle act as curative agents against several malignant 

diseases. In this review, we organize selenium species in three categories (inorganic 

and organic, Se Nanoparticle) and a overview of function and application of these three 

forms in treatment of cancer. A revaluation of the state of selenium and selenium 

compounds is essential to provide accurate information about the selenium capability in 

treatment of tumour. 
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Abstract 

Physiological Activity of Sulfonamides plays a vital role in the research of Quantitative 

Structure Activity Relationship caused by drug action and has been theoretically 

predicted by using computational software. MLR procedure was performed using 

structural parameters as independent variable and Physiological activity as 

dependent variable. From a larger pool of Structural and Sterimol parameters we 

selected a smaller set of parameters. Selection is done by using NCSS software in 

that successive regressions were attempted using maximum R2 method. Predictive 

power of proposed model was confirmed by significant statistical tools. The results 

are critically discussed by using regression parameters and quality of correlation. 

Keywords: Physiological Activity, Structural parameter, QSAR, MLR 
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Abstract 

This paper describes the synthesis of copper complexes of phenylpiperazine ring-based 

ligands and characterization via physical and spectroscopic methods. Structure of 

complexes has been proposed based on UV, IR and Mass fragmentation pattern and 

additionally supported by electrochemical and thermogravimetric analysis. Low molar 

conductance value of metal complexes in water and DMSO suggest non-ionic nature of 

complexes which agrees of proposed structure and assisted by TGA curve where loss 

of coordinated solvent molecules starts early and then loss of ligand itself. Percentage 

ash content analysis also indicate that only one copper metal is binding to the ligands. 

Antibacterial activity of complexes has been performed by agar well diffusion method 

and indicated complexes possess higher activity than the corresponding ligand. Binding 

interaction of these complexes were tested with BSA protein by UV-vis spectroscopic 

methods and binding constant was calculated which indicated that complexes are 

having moderated affinity. Some complexes were also geometrically optimized to lowest 

energy ground state by using DFT calculations. Docking study with BSA protein 

revealed these metal complexes exhibit hydrophobic interaction owing to the aromatic 

bulk in the ligand. 
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Abstract  

In organic photovoltaics, sustainable energy play a major role in expansion of producing 

light sources. Design and material sources also helpful for producing large amount of 

electricity by improving earlier device efficiencies. Some progress also seen in 

chlorinated organic photovoltaics. Low band gap polymer based on some polymers 

property such as thiopene and electron rich pyrrole aromatic constituent are also found. 

Organic photovoltaics devices include electronic and optoelectronic organic devices, 

organic light-emitting diode and organic thin film field effect transistors. Device operating 

principles include the inorganic matter, the assimilation of photons alongside vitality 

higher than the band gap consequence in the straight production of free charge carriers 

that are skilful to unrelated at a p-n junction, where they might then disperse close to an 

exterior appeal electric field to their particular electrodes. Organic photovoltaics 

improving day-by-day to fulfil the demand of electricity to the population even this time 

people face lot of problems. Exciton diffusion play significant role in the organic 

photovoltaics generate the separate negative and positive charges, the excitons 

requires to diffuse to the donor-acceptor interface where they can dissociate. Rational 

control of vertical stratification for high –performance in this case we introduce working 

of perpendicular stratify in BHJ OPVs. Rational composition of the photoelectric solar 

cell mixture along with their accumulation situation can encourage categorize the 

stratification that potential chargeable substance convey along with gathering without 

some degradation to charge separation. Interconnection in the middle of the LUMOs of 

donor along with acceptor constituent in the substance. 
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Abstract 

Catalysis has become a contemporary revitalization field of interest in the devise and 

development of catalyst procured from low-cost and earth-abundant materials, i.e. non-

platinum group metals (PGMs), intending to improve the general sustainability of 

catalytic processes. Herein, we report the cost-effective, green, clean and proficient 

process for the formation of cheap and earth-abundant Zinc oxide immobilized adenine 

functionalized carbon nanocatalyst (ZnO@AC) derived from garment industry waste 

(waste cotton cloth). The size and morphology of ZnO@AC was systematically 

characterized by FEG-SEM and HRTEM. XRD explains the polycrystalline nature of 

ZnO. Studying the infrared spectroscopy (FT-IR) confirmed the functionalization of 

carbon by adenine. The uniform dispersion of ZnO was explained by elemental 

mapping, furthermore, TGA confirmed the superior thermal stability of adenine 

functionalized carbon (AC). The optical property of the prepared catalyst was 

authenticated by photoluminescence analysis from where the band gap was also 

calculated.  Due to adenine functionality, catalyst provides consistent dispersion of ZnO 

and catalytically active sites for the synthesis of 2-amino-4H-chromenes. Moreover, the 

catalyst was recyclable and could be reused up to 8 runs making it more sustainable.  
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Abstract 

Nanocatalysis is one of the most extensively studied aspects of nanomaterials and 

occupies a unique place in organic transformations. But the main drawback associated 

with these catalysts was that these were not recyclable. In order to overcome this 

disadvantage, heterogeneous nanocatalysts have been developed which provide 

recyclability, large surface area, allowing more reaction to occur and easy work-up 

procedure. Carbon has attracted extensive interest in recent years and emerged as the 

most intensively studied material. Carbon as support materials has been considered 

due to its tensile strength, large surface area, promising thermal stability and ease of 

recovery. So, Pd@NCnanocatalyst containing electron-rich pyridinic-N doped carbon 

structure was prepared and characterized by various techniques namely SEM, EDX, 

TEM, FTIR, XRD, XPS, TGA and Raman spectroscopy. The utility of the 

Pd@NCnanocatalyst was explored for the reduction of nitroarenes using two equivalent 

of NaBH4 under mild and greener conditions. Further, the optical property was explored 

using photoluminescence spectroscopy and band gap was also calculated. The 

heterogeneous nature and stability of the catalyst facilitated by its ease of separation 

for long-term performance and recycling studies showed that catalyst was robust and 

remained active even after six recycling experiments. Further, the leaching of metal was 

confirmed by ICP-AES. The superiority of the catalyst can be attributed to the synergistic 

effect of metallic palladium and pyridinic-N doped carbon to acquire base free catalytic 

activity. The synergism of N-dopant on the carbon structure and PdNPs produces highly 

active sites for performance under mild conditions. 
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Abstract 

The rapid increase in population needs vast amount of food energy for survive. This 

article reveals the potential of aromatic grasses for removal of nitrate loads from different 

source of contaminated water. A sustainable development approach for growing food 

energy, needed pure water for irrigation and drinking purposes. This is a challenge for 

environmentalists and scientists to develop effective and simple method for treatment 

of drinking water. Nowadays farmers are using chemical fertilizer for increasing the 

quantity of food energy without knowing the harm of that: Our challenge is to aware 

them with green technology. Phytoremediation as a green technology is one of the main 

environmentally friendly techniques that many countries are using to accumulate and 

extract toxic substances like heavy metal and higher nutrient load from water. These  

aromatic grasses has identified most photo-stabilizer, hyper-accumulator, extractor of 

toxic substance and nutrient loads at contaminated sites without any harm or negative 

impact of there toxic to other parts of plant.  Aromatic grasses has higher economic 

valuewith cost-effective way. Many studies observe that toxicity enhance the essential 

oil quality of these grasses an increase the value of essential oil and biomass production 

of crops. Thus grasses are very suitable for removal of nitrate from different 

contaminated sites of water and ideal option for sustainable development. 
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Abstract 

In this work, desorption electrospray ionization mass spectrometry (DESI MS)-based 

molecular analysis and imprint imaging using electrospun nylon-6 nanofiber mats are 

demonstrated for various analytical contexts. Uniform mats of varying thicknesses 

composed of ∼200 nm diameter fibers were prepared using needleless electrospinning. 

Analytical applications requiring rapid understanding of the analytes in single drops, 

dyes, inks, and/or plant extracts incorporated directly into the nanofibers are discussed 

with illustrations. The possibility to imprint patterns made of printing inks, plant parts 

(such as petals, leaves, and slices of rhizomes), and fungal growth on fruits with their 

faithful reproductions on the nanofiber mats is illustrated with suitable examples. 

Metabolites were identified by tandem mass spectrometry data available in the literature 

and in databases. The results highlight the significance of electrospun nanofiber mats 

as smart surfaces to capture diverse classes of compounds for rapid detection or to 

imprint imaging under ambient conditions. Large surface area, appropriate chemical 

functionalities exposed, and easiness of desorption due to weaker interactions of the 

analyte species are the specific advantages of nanofibers for this application. 
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Abstract 

Polypyrrole with different morphologies has great impact over its properties such as 

concentration, time, high surface to volume ratio, dopants etc based on morphology has 

been discussed in this review. These Polypyrrole are potentially used for the sensing of 

various gases such as NH3, NO2, H2, CO and CH4 gases. Influence of surface 

morphology and doping of PPy structures on gas sensing performance are extensively 

explained in this article such as roughness of films of PPy due to nature of counter ions 

influence the response of PPy films when used as sensitive layer, nanosheet structures 

has lowest LOD and improved response/recovery times. Furthermore, article focused 

upon various morphologies of PPy obtained with different methods and its influence in 

sensitivity is explained in this article. The sensitivity and response of PPy to various 

gases are also reviewed. 

Keywords : Polypyrrole, Synthesis, Properties, Sensing 
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Abstract 

Hydrogen (H2) is considered as the clean and renewable energy because of its 

combustion only produces H2O and also it has higher energy density (2.5 times) than 

the conventional fossil fuels. Recently the use of semiconductor photocatalysts has 

gained significant attention and excitement through the conversion of abundant, low-

cost solar energy into renewable, clean and safe H2with a high energy density. Nb-

doped Ta3N5nanoparticle photocatalysts were immobilized onto the surface of peanut 

based soot carbon (PSC) via a hydrothermal process. As an adsorbent and 

photocatalyst, Nb-doped Ta3N5 on immobilized PSC greatly improved the photocatalysis 

rate of hydrogen production as compared with pureTa3N5 and Nb-doped Ta3N5under UV 

irradiation and visible light. The addition of PSC surface significantly reduced the 

photogenerated pairs of electrons-hole recombination, promoting the photocatalysis 

action of doped photo-metal oxides of Nb-doped Ta3N5. Co-doping of Nb onto the lattice 

of the Ta3N5approach can improve the absorption activity of visible light through photo-

metal oxide of Ta3N5and further enhance hydrogen production under visible light. The 

photocatalytic nanocomposite was effortlessly split out from the experimental solution 

for re-utilization and exhibited high stability even after five complete regeneration cycles. 

The doped Nb-doped Ta3N5photocatalyst show enhanced visible-light photocatalytic 

activities for hydrogen production, benefiting from the increased surface area, 

decreased band gaps for extended visible light absorption. 

Keyword: Nanocomposites; H2 production; Ta3N5;soot carbon; water splitting 
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Abstract 

Phenols are considered as persistent organic pollutants. These are highly dangerous 

for human beings due to their toxic and mutagenic outcomes. Adsorption is considered 

as one of the most efficient methods for removal of pollutants from aqueous medium. 

Adsorptive behavior of phenol from aqueous medium using rice straw biochar was 

examined. The rice straw biochar was characterized using Fourier transform Infra-red 

Spectroscopy, Scanning Electron Microscopy and Energy Dispersive X-ray 

Spectroscopy. The effect of different process parameters, namely contact time and initial 

phenol concentration were examined. The micro porous structure on rice straw 

supported the absorption. About 70% of phenol was removed 60 minutes.  

Key words:  Adsorption, Phenol, Rice straw, Biochar 
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Abstract 

Recently, the use of nanocomposites as a photocatalyst to remove organic or inorganic 

contaminants has been extensively studied. Photocatalytic activity for degradation of 

pesticide organic compounds has recently become green and innovative process for 

the agricultural waste treatment. Agricultural organic compounds contaminated aquatic 

waste may cause carcinogenic and teratogenic properties in humans and the 

environment. Therefore, advanced and effective methods need to be developed to 

minimize or neutralize the environmental harm of pesticide organic compound 

contaminated aquatic waste. Various advanced aquatic purification techniques, 

employing photocatalyst mediated photo-degradation of toxic organic substances, zinc 

oxide (ZnO) and titanium dioxide (TiO2) are the most widely used semiconductor due to 

their unique blend of properties. Most of these photocatalysts have band gap in the 

ultraviolet (UV) region which is equal to or larger than 3.2 eV. Zinc oxide (ZnO) has been 

one of most attractive sorbents, photocatalysts and semiconductors for environmental 

remediation, due to its low cost, long-term stability and very low toxicity for humans and 

the environment. It also has been found that the photocatalytic performance of ZnO as 

compared with TiO2 can be improved by doping with metal oxides with the catalyst. 

Keywords: Nanocomposites; Photo-degradation; ZnO; pesticide; Aquatic;  
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Abstract 

The world has seen two pandemics in past century one was in 1920 was the swine flu 

and in 2020 it’s the COVID-19.  There have been many more but these two have been 

major which have brought serious health concerns to the world. This article gives 

insights on how Intellectual Property Rights can be used a tool to tackle such situations 

and the contributions of scientists, artists, doctors, physiologists can be sought to solve 

the problem collectively at the world forum. World Intellectual Property Rights 

Organization (WIPO) has always laid down guidelines for the IPR and this article give 

suggestions which can further be incorporated.  

Keywords: Pandemic, patents, copyrights, TRIPS, COVID-19 

 

 

 

 

 

 



278 

 

CHE063 

Lignocellulosic biomass derived activated carbon and its 

applications in removal of gaseous pollutants: A review  

Kuljit Kaur* 

Department of Chemistry, Lovely Professional University (LPU), Phagwara, 144411 

Punjab, India 

Email: kuljitsihra5@gmail.com 

Abstract 

Environmental pollution concerns have increased the interest in biomass materials to 

synthesize activated carbon. The lignocellulosic biomass material is promising low cost 

and easily available precursor for the synthesis of activated carbon This review is 

focused on synthesis of activated carbon from different lignocellulosic biomasses such 

as palm shell, garlic peel etc. used by various researchers. These lignocellulosic 

activated carbons arewidely used for air pollution control due to its high porosity, high 

pore volume and large surface area.Finally, the application of  these lignocellulose 

biomass based activated carbons for the removal of various air contaminants such as 

SO2 , NO2, CO2, H2S, volatile organic compounds(VOCs) issummerised. 
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Abstract  

Carbon monoxide (CO), long considered as an environmental pollutant and a toxic gas 

owing to its greater affinity towards hemoglobin, is now finding application as a 

therapeutic drug for various disease states.1  Although, controlled exogenous 

administration of CO gas is shown to produce health benefits such as anti-inflammatory, 

anti-oxidant, vasodilation effects etc., it presents serious problems due to its strong 

affinity for hemoglobin and lack of target selectivity leading to systemic toxic effects.2 

Several metal carbonyl complexes known as CORMs (CO-releasing molecules) have 

been developed that can effectively release CO at specific physiological targets.3  

However, CORMs that can release CO only when triggered by a stimulus such as light 

is highly desired, since it gives greater spatio-temporal control over delivery of CO at 

desired sites/diseased cells.  Such class of CORMs are known as photo-CORMs.  Many 

photo-CORMs known in the literature need UV light to activate the CO release thus 

limiting their biological applications.4  Thus photo-CORMs that can release CO upon 

activation with visible light are more attractive. Herein, we report the synthesis and 

characterization of a series of fac-M(CO)3 complexes of general formula, [fac-

MCO)3(L1)( (L2)](1–4), wherein, M = Re/Ru/Os, L1 = dipyrrinato and L2 = PPh3/py/I that 

can be potential photoCORMs. 
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Compounds 1–4 were characterized using UV-Vis, FTIR and NMR spectroscopic 

methods.  Promisingly, all the four complexes show very strong absorption band in the 

visible region (  488 – 491 nm) that can possibly be utilized for triggering CO release. 

 

Scheme:Synthesis of [fac-MCO)3(L1)( (L2)] (1-4) 
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Abstract 

The manuscript presented the successfully synthesis of Zn-Fe alloy thin film deposition 

in sulfate bath on mild steel substrate. The hexadentate ligand EDTA was incorporated 

in alloy solution as corrosion inhibitor. All depositions were conducted at constant 

current density 2 mA/cm2 for 40 min. The morphological characterization of the thin 

film was analyzed with X-ray diffraction analysis (XRD) and Confocal laser microscopy. 

The Tafel polarization experiment was performed to determine the anticorrosion 

behavior of thin film in 3.5% NaCl and 0.1 M HCl solutions. The corresponding 

maximum corrosion efficiency of reinforced EDTA alloy is 93.57 and 94.02% in 3.5% 

NaCl and 0.1 M HCl solutions respectively. 

Keyword: Alloy deposition, Corrosion inhibitor, XRD Characterization, Laser Confocal 

microscopy, Tafel polarization method. 
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Abstract 

Chalcones are the open-chain flavonoids in which the two fragrant rings are joined 

through a three-carbon a,b-unsaturated carbonyl framework. Customarily, chalcones 

are combined by base catalyzed Claisen-Schmidt build up among benzaldehyde and 

acetophenone. Chalcones and their manufactured analogs have been accounted for 

to have a wide scope of pharmacological exercises including antitumor, antiplatelet, 

antiviral, antitubercular, antifungal, cytotoxic and chemical inhibitory properties. A new 

survey article featured the primary highlights of chalcones and their analogs 

repressing different atomic targets. The in vitro restraint of Leishmania expansion was 

done against promastigotes of L. braziliensis and L. infantum. The outcomes against 

L. braziliensis showed an obvious expansion in movement for the subsidiaries with a 

(n = 2) linker and the side chain of nor-lapachol. The electroporation approach was 

utilized to epitomize gold nanorods into platelets for expanded photothermal treatment 

(PTT), wherein a high-voltage beat was applied to deliver little openings in the cell film 

to permit the presentation of NPs into cells. 
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Abstract 

Recent advances in next-generation sequencing (NSG) have deciphered many genes 

and genetic abnormalities associated with human diseases. It would be a promising 

strategy to selectively block replication or transcription of disease-associated genes 

(like oncogenes) by small molecules. However, there are few drugs that directly target 

DNA than drugs that target proteins, the gene products. In this article, we analyze 

recent finding of in vivo active molecule for Huntington’s disease (Nature 

Genetics2020, 52, 146-159), which was discovered by designing molecules to 

selectively target CAG-trinucleotide repeats of the HTT gene. The long trinucleotide 

CAG-repeats at the HTT gene is a major cause of onset and progression of 

neurological disorder termed Huntington’s disease. The purpose of the analysis is to 

find some guidelines for developing molecules for successful targeting of a given DNA 

sequence. It was emerged that very high selectivity of molecules towards targeted 

DNA sequence, cell permeability and non-toxicity are minimum requirement for 

development DNA targeted small molecule therapeutics. The stacking properties of 

Naphthyridine-Azaquinilone and separation of heterocyclic fragments through 

optimum linker provided the molecule very high affinity towards long trinucleotide CAG 

repeats of HTT gene. 
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Abstract 

Nowadays with the development, the pollution is also increasing, and the agriculture 

pollution is the one of the major issues. The use of the nanocomposites as a 

photocatalyst to remove the organic and inorganic waste has been extensively 

studied. Use of the photocatalyst for the removal of the herbicides and insecticide from 

the aquatic system is the one of the green methods for the degradation. Pesticides 

(Herbicides) in aquatic culture cause lots of problem to our life on the earth and 

polluting environment. Therefore, advanced, and effective methods need to be 

developed to minimize or neutralize the environmental harm of the agriculture organic 

compound contaminating aquatic bodies. Various advanced aquatic purification 

techniques, employing photocatalyst mediated photo-degradation of toxic organic 

substances, Graphitic carbon nitride, g-C3N4, is a polymeric material consisting of C, 

N, and some impurity H, due to the special semiconductor properties of carbon 

nitrides, they show unexpected catalytic activity for a variety of reactions, and the 

catalytic activity of the g-C3N4 can be improved by the doping with the transition metals 

such as La2O3. The La2O3dopedg-C3N4photocatalyst show enhanced visible-light 

photocatalytic activities for mineralization of pesticides, benefiting from the increased 

surface area, decreased band gaps for extended visible light absorption. 

Keywords: Nanocomposites; Photo-degradation; g-C3N4; Agriculture; Aquatic. 
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Abstract 

Many important drugs are aqueous insoluble or sparingly soluble because of their 

hydrophobic nature, and hence, they need to be in combination with surface-active 

molecules to increase their absorption. However, when surface-active drug interact 

with the Red blood cell in systemic circulation they can cause hemolytic anemia. It is 

possible to maintain the surface activity of a drug while reducing the hemolytic anemia 

by structurally altering some functional groups that possess greater affinity to interact 

with the blood cell membrane. The present study aims to analyze surfactants with 

different molecular structure for their hemolytic ability. Hemolytic assay was performed 

using 4% RBC suspension prepared from a healthy human donor. In the present study 

the Cationic Gemini surfactants of different molecular architectures prove to be highly 

cytotoxic even at 0.1 mM while Anionic and amino acid-based Gemini surfactants were 

minimally cytotoxic, although their toxicity was concentration-dependent. Our study 

suggests cationic Gemini surfactants have higher ability for hemolytic anemia because 

they were able to interact with an electronegative cell membrane with favorable 

interactions in comparison to anionic or amino acid-based Gemini surfactants. These 

findings are expected to help in designing surface-active drugs with a suitable 

molecular architecture that can avoid hemolytic anemia. 
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Abstract 

Rapid urbanisation along with the industrial revolution was great success in terms of 

technology, society, and the provisions of multiple services but they also introduced 

huge quantities of pollutants into the air that are harmful to environment and human 

health as well. Globally air pollution has become the biggest challenge for the survival 

of the biological species. Plants are the natural way to ameliorate air pollution as they 

absorb air pollutants through gas exchange processes. Response of the plants 

towards air pollutants can be evaluate with the help of green tool Air Pollution 

Tolerance Index (APTI). It is used to identify the tolerant plant species that can be 

useful for pollution removal. APTI is calculated from parameters that are affected by 

air pollutants, such as ascorbic acid content, total chlorophyll content, relative water 

content and pH of leaf extract. The objective of this study was to compare the APTI 

values of plants growing in the Himachal Pradesh (Mountain climate) to plants growing 

in the Tamil Nadu, Kerala, West Bengal, Andhra Pradesh, Odisha and Maharashtra 

(Tropical wet and dry climate). It was found that plants species growing in the tropical 

wet and dry climate have higher APTI values than the plants growing in the mountain 

climate and this may be due to variation in the environmental conditions. 
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Abstract 

Alzheimer's disease (AD) is an intricate neurological disorder in which degeneration 

of brain cells occurs. A recent study has demonstrated that around thirty-six million 

people are affected with AD. It has been found that the number of deaths due to 

Alzheimer’s disease increased 146.2% between 2000 and 2018.  The various 

evidence collected till date, indicate that β-amyloid is pivotal to the pathogenesis of 

AD and hence is main factor responsible for AD. The BACE1 enzyme is essential for 

the generation of β-amyloid and it has been found that level of BACE1 increases in 

persons with AD.  The abnormal proteins distort the neurons. Moreover, as brain cells 

become affected, the level of neurotransmitters (chemical messengers), between the 

brain cells which are involved in transmitting signals in the brain decreases. Hence, 

researcher’s need to consider various factors which cause Alzheimer's disease so that 

a well-defined approach can be adopted for focused drug discovery and development. 

As AD is a highly complex neurological disorder, therefore the researchers need to 

adopt a synthetic approach which is “Multi-Target-Directed Ligand”.  The present 

review is based on the major advancements in the synthesis of  compounds containing 
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1,2,3-triazole  pharmacophore as cholinesterase (AChE and BuChE)  inhibitors as well 

as  (BACE1) inhibitors  for the  period  2007 to 2020. 

Keywords: 1, 2, 3-Triazole , Alzheimer's disease (AD), Acetylcholinesterase (AChE), 

Butyrylcholinesterase (BuChE), Catalytic Anionic Site (CAS), Peripheral Anionic Site 

(PAS), Copper(I)-catalyzed Alkyne-Azide Cycloaddition (CuAAC) 
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Abstract  

Concrete has very less tensile strength as no reinforcement is included in its 

components. To increase the strength of concrete, fibers are added which acts as 

reinforcements into the concrete and basalt fibers is one of them. This paper reviews 

the necessity of this fiber to enhance the basic properties of the concrete. In the 

existing research.  Fibers also tends to modify the physical properties of concrete as 

well as the hardened properties. Basalt fibers are derived from igneous rocks which 

makes them free from any chemical and thermal reactions. Basalt fibers have found 

to increase the mechanical properties of the concrete. The physical properties such 

as setting times have been found to increase with the increase in the fraction in volume 

of the fibers, dry shrinkage and workability have been found to be reduced in the 

concrete. Basalt fibre have proven to be efficient reinforcement material in the 

concrete, providing long life to the concrete. This paper will enrich the domain of 

structural engineering and contribute a lot to the future researchers working on fiber 

reinforced concrete at a glance. 

Keywords: basalt fibre, geo-polymer concrete, compressive strengths etc. 
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Abstract 

The international community articulated the linkage between climate change and loss 

of biodiversity. Protected areas are poorly suited to accommodate species due to 

climate change as they are geographically fixed and increasingly isolated by habitat 

destruction. Ecological niche models (ENMs) are used to predict threat to the species 

due to climate change. Despite the fact that Kashmir is part of Himalayan belt which 

is more vulnerable to climate change, very less research has been directed to analyse 

the effects of climate range on the species distribution. Therefore, our research work 

will predict the present and future distribution of large carnivores and provide guide for 

framing management plans in order to protect them. In order to get information about 

species, scats analysis is used as promising tools to know food preferences of a 

species. In order to study large carnivore species of Kashmir region, the present study 

is planned with objective of studying feeding ecology through scat sampling and 

getting insights to human wildlife conflicts. To achieve this, sampling of different 

protected areas of Kashmir in different seasons is planned to provide a compiled yearly 

diet pattern of large carnivore’s species throughout the region. With the help of 

questionnaire our research we will be able to know the pattern of human wildlife conflict 

and the perception of the local population, who are major stakeholders in any efforts 

aimed at reducing the HWC, about the wildlife in Kashmir, that might eventually help 

in devising suitable mitigation measures. 
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Abstract 

Saffron, a Crocus sativus derivative, has been recognised for its medical benefits since 

ancient times. Besides being an active flavouring and colouring agent in several food 

items, saffron has largely been known for its pharmacological properties. Its major 

metabolites like crocin, picrocrocin and safranal have been studied in vivo and in vitro 

as active pharmaceutical agents for inflammation, depression, microbial infections and 

cancer like diseases. They are well known for targeting the etiology of these diseases 

making it an essential plant derivative in today’s times. Moreover, researches have 

shown saffron with several toxicological consequences as well. Numerous 

experimental and clinical studies have been conducted to determine toxicity and safety 

of saffron. Saffron extract, safranal, and crocin have little or no acute toxicity. Organ 

toxicity has been detected at high dosages during sub-acute exposure. The 

teratogenic effects of saffron and its components have been particularly noted at high 

concentrations. This review provides a comprehensive outlook about the 

pharmacological attributes of saffron and its derivatives besides highlighting their 

associated toxicity. 

Keywords: Saffron, Pharmacological, Toxicity, Safranal, Crocin and Picrocrocin. 
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Abstract 

The in situ chemical oxidative polymerization method is used to fabricate a 

nanocomposite of conducting polymer polyaniline (PANi) with manganese oxide 

nanoparticles. The investigation of structural, morphological, thermal, and 

antimicrobial properties was carried out by using a range of recent characterization 

techniques. The structure of the nanocomposite has been studied by Fourier transform 

infrared spectroscopy (FTIR) and X-ray diffraction (XRD) techniques. The results 

confirm the successful synthesis of desired material in the nanoscale size. The 

morphology was characterized by field emission scanning electron microscopy (FE-

SEM) which validate the fabrication of PANi chain on the surface of MnO2 

nanoparticles. The energy dispersive X-ray spectroscopy (EDAX) was used to ensure 

the purity of prepared material. The thermal stability was examined by using thermal 

gravimetric analysis (TGA), exhibits improved thermal stability of composite as 

compared to pure PANi. The antimicrobial activity of PANi – MnO2 nanocomposites 

against E. coli(gram negative bacteria) and S. aureus (gram positive bacteria) was 

evaluated. The high inhibition zones indicated the good ability of material to resist 

pathogenic microbes. The results suggest numerous biomedical applications of 

synthesized nanocomposite material. 

Keywords: Nanocomposites, Antimicrobial properties, field emission scanning 

electron microscopy, energy dispersive X-ray spectroscopy, inhibition zones. 
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Abstract 

Pyridine and pyrimidine moieties are amongst the most important nitrogen based 

heterocyclic compounds as they are widely distributed in nature and possess wide 

range of biological and physiological activities. The Schiff bases of these compounds 

further exhibit excellent coordination properties which make them to act as flexible 

ligands due to presence of one or two ring nitrogen atoms with a localized pair of 

electrons and thus can form very stable complexes with transition metal ions as well 

as some anions. In recent years, ion recognition studies using chemosensors 

especially those derived from schiff bases have drawn much attention due to day-by-

day increasing pollution, bio hazards and life-threatening diseases. 

In present work, a series of schiff bases have been prepared by the condensation 

between various pyridine carboxaldehydes with different pyridine hydrazides as well 

as some aminopyrimidines. The reaction was carried out by taking their equimolar 

amount in alcohol using glacial acetic acid as catalyst and solution was subjected to 

heating with refluxing to afford the desired products. The resulting products were 

characterized by various spectroscopic methods.  
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Representative reactions: 
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(Scheme 1: Synthesis of schiff base from Pyridine-3-aldehyde and Nicotinic 
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(Scheme 2: Synthesis of schiff base from Pyridine-3-aldehyde and 5-

Aminouracil) 

These synthesized schiff bases are expected to possess excellent chromogenic and 

fluorogenic properties with high selectivity and sensitivity and can be applied as 

effective chemosensors for various cation and anion recognition. 
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Abstract 

Over the years use of composite material is increasing at a rapid rate. Composite 

material such as metal matrix composite, ceramic matrix, polymer matrix composites 

are mostly available in market . But ease of  availability, comparatively low 

manufacturing cost make natural fiber reinforced polymer composites an attractive 

material in aviation, automobile industry, Manufacturing of panel, manufacturing of 

panel etc. This review paper mainly aims at discussing  recent development in finding 

different properties ( Mechanical, chemical, water absorption,  etc.) of cotton  fiber 

reinforced polymer composites. 

Keywords: Composite, Natural fiber, Tensile Strength, Hardness, Impact test 
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Abstract 

Present work deals with the synthesis of magnetic Nickel-Cobalt spinel ferrite 

[Ni0.5Co0.5Fe2O4] nanoparticles using sol-gel auto combustion method, and adsorption 

of different dyes using synthesized ferrite material. Synthesized ferrite material has 

been characterized by using FTIR spectroscopy. Nickel-Cobalt ferrite material has 

worked very efficiently as an adsorbent and can absorb different dyes from its aqueous 

solutions. Its magnetic nature gives a fair chance to extract it back from the solutions, 

by applying magnetic field. Extracted ferrite materials don’t lose its potency to adsorb. 

Hence, it can be used in number of wastewater treatment cycles. Adsorption capacity 

and reusability of these ferrite materials make them suitable for future alternate 

adsorbents in the field of wastewater treatment. 
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Abstract 

Now a day, pollution of water is one of the alarming concerns which need to be 

addressed and rectified at any cost. Agricultural Fields and Industries are becoming 

the major source of water pollution. Discharge of waste water from the agricultural 

fields into the neighboring water bodies actually increases the unwanted chemical 

pesticides and fertilizers in the water bodies which can cause eutrophication. Similarly, 

effluents from the industries are also getting discharged into the water bodies. This 

effluent can have poisonous chemicals, dyes, carcinogens, oils, water borne disease 

causing agents etc. in it. These pollutants, when present on surface of water, cut the 

oxygen supply for the aquatic organisms and can also reduce the photosynthesis level 

of aquatic plants. Due to these lives threatening disease, it becomes our utmost duty 

to plan a systematic wastewater treatment plan. To overcome this, scientist have come 

up with the idea of magnetic ferrite nano particles which can work in the similar way 

as like a treatment plant but at less budget. These are iron complexes, which have the 

ability to remove the water pollutants when used in specific amount. Its nano regime 

enhances the surface area and as the surface area increases, the adsorption process 

also increases. Its magnetic nature makes it possible to regenerate it again, using a 

strong magnetic field. Due to this feature, these materials can be used for number of 

treatment cycles. 
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Abstract 

Green chemistry involves design, manufacture, use and disposal of chemical products 

with minimal or no use or generation of hazardous products. With a growing outlook 

towards environmental sustainability, people are currently looking at conservation and 

protection of natural resources for the well being and health of present and future gen-

erations. The use of biodegradable kitchen waste for the synthesis of silver nanopar-

ticles is a method which adheres to the principles of green chemistry and environmen-

tal sustainability. In the present study, aqueous extract of biodegradable peel waste of 

Lagenaria siceraria has been used for the synthesis of environment friendly silver na-

noparticles. The method reduces the cost involved, makes use of aqueous medium 

and non-toxic biodegradable ingredients for the synthesis of silver nanoparticles. 

Characterization of silver nanoparticles was carried out. Reaction parameters like con-

centrations of reacting species, ratio of reactants, temperature and reaction time were 

optimized using UV-Visible Spectrophotometry. The SPR band was found at 420 nm 

indicating the formation of spherical isotropic small sized silver nanoparticles in the 

size range of 10 to 50 nm. The silver nanoparticles have been employed in the degra-

dation of water soluble benzidine based anionic diazo dye, Congo red dye, which is 

employed in textile dyeing. The silver nanoparticles acted as nano catalyst in the dye 

degradation process. The method can be further scaled up and employed for the treat-

ment of industrial waste waters coming from textile industry. 
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Abstract 

Present study deals with the analysis of physico-chemical parameters of groundwater 

for pre and monsoon variations in Nagaur district during march 2020 to October 2020. 

For the study of groundwater 30 samples are collected from different sampling sites 

during two seasons i.e. pre monsoon and post monsoon .The physico-chemical 

parameters like temperature, pH, Conductance, Total Dissolve Solids, Total hardness, 

Turbidity, Fluoride, Nitrate, Chloride and Alkalinity were analyzed. It has been found 

that the value of certain parameters is higher in pre monsoon season than post 

monsoon season. Current regulatory practice based on spot samples of water and 

comparisons of measured levels of priority pollutants with environmental quality 

standards will not provide data of the required reliability so the purpose of this study is 

not only verify the quality of ground water but also compare it with water standards. 

Keywords: Ground water, Fluoride, Pre monsoon, Post monsoon and water analysis 
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Abstract 

Dravida spices and herbs are essential in our daily kitchen practices, and as well as  

treatment for a variety of pathogenic illnesses. Antibacterial resistance is a serious 

public health problem worldwide. We aimed to investigate the prevalence of antibiotic 

resistance in different bacterial forms such as Escherichia coli, Pseudomonas 

aeruginosa, Bacillus subtilis, Staphylococcus aureus, Klebsiella pneumoniae, Shigella 

sonnei, Staphylococcus epidermidis and Salmonella typhi which were identified in 

drinking water. In the present work, antimicrobial potency of Papaya leaf, pepper, mint 

leaf, ginger, garlic, neem leaf, oregano, nutmeg, onion, lemon and coriander has been 

investigated against eight local clinical bacterial isolates. Positive results were seen in 

few of the herbal extracts with continuation they were checked for different herbal 

combinations which gave active results. Natural spices and herbs, it's possible that it's 

antibacterial and fight against pathogens of the gastrointestinal tract. It's possible that 

it'll be utilised to avoid diarrhoea.  

Keywords: Spice, Drinking water, Antibiotic resistance bacteria, herbal extracts. 
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Abstract 

The compound, C17H14N4O6, crystallizes in the monoclinic space group P 21/c with the 

following unit-cell parameters: a= 14.9385(8), b=9.3436(6), c= 12.0269(7) Å,β = 

94.792(6)o and Z = 4. The crystal structure was solved by direct methods using single-

crystal X-ray diffraction data collected at room temperature and refined by full-matrix 

least-squares procedures to a final R-value of 0.0527 for 1930 observed reflections. 

The phenyl ring is perfectly planar. Two virtual five membered rings are generated by 

intramolecular C-H…O hydrogen bonds. The crystal structure is further stabilized by 

C-H…O and C-H…p interactions. There are also strong intramolecular hydrogen 

bonds between C6…O16 and C12…O13 leading to the formation of pseudo-five-

membered rings. Packing of molecules in the crystal is further stabilized into a three-

dimensional network by C-H…p interactions. 

Keywords: Crystal structure, Direct methods, planar, intramolecular 
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Abstract 

The title compound crystallizes in the monoclinic space group P21 with unit cell 

parameters: a = 11.234(2), b = 6.163(1), c = 13.820(3) Å, β= 104.220(2)o, Z = 2. The 

structure was solved by direct methods and refined by full-matrix least-squares 

procedures to a final R-value of 0.0550 for 3544 observed reflections.  Rings A and C 

of the compound are in chair conformation whereas ring B is in a half-chair 

conformation. Ring D is in envelope conformation. The A/B ring junction is quasi-trans, 

while ring systems B/C and C/D are trans fused about the C8-C9 and C13-C14 bonds, 

respectively. The steroid nucleus has a small twist, as shown by the C19-C10…C13-

C18 pseudo-torsion angle of 7.1o. O-H…O and O-H…N hydrogen bonds connect the 

steroid molecules via methanol molecules forming dimers. Further O-H…O 

intermolecular hydrogen bonds link the dimers to form dimer chains. The dimer chains 

are packed together to form layers.  

Keywords: chair conformation, hydrogen bond, dimers, steroids 
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Abstract 

In the current study, a HA-rich biocompatible on β-Phase titanium alloy has been 

deposited using ball burnishing assisted electrical discharge cladding (BB-EDC) 

process to improve the surface hardness and surface finish for the potential use of 

biomedical implants. The effect of BB-EDC process parameters such as peak-current, 

pulse-duration and supply-voltage on the surface roughness, cladded layer thickness, 

and surface hardness has been investigated. The experimentation has been 

performed according to L-19 mixed mode orthogonal array. Grey-relation array 

technique has been implemented to identify the best optical condition of high 

hardness, low surface roughness and cladded layer thickness. The results shows that 

BB-EDC modified surface exhibit high surface hardness and low surface roughness 

as compared with EDMed surface at any parametric condition. At optimized setting of 
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BB-EDC, the maximum surface hardness (848HV) and minimum surface roughness 

(0.75 µm) was obtained at 5A peak current, 50 µs pulse duration, and 60 V supply-

voltage. Moreover, the recast layer obtained after BB-EDC process was flat and 

smooth with 5-10 µm thickness. The obtained surface form BB-EDC process was free 

form defects and can be used for biomedical implant application. 

Keywords: Titanium Alloy; β-Phase; EDM; Ball Burnishing; Surface Roughness; 

Micro-hardness; Orthopaedic Applications 
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Abstract 

In the present study apparent molar volume, partial molar volume, viscosity and 

conductance parameters of lithium perchlorate (LiClO4)in 0.01m, 0.03m and 0.05m 

aqueous polyethylene glycol (PEG-400) have been determined by using density, 

viscosity and conductance data at five equidistant temperatures 298.15K, 303.15K, 

308.15K, 313.15K and 318.15K. Data is analysed in terms of various molecular 

interactions by using Masson’s and Jones-Dole equations. The structure 

making/breaking behaviour of LiClO4is interpreted from the sign of [∂2ϕv
o/∂T2], dB/dT 

and temperature coefficient of Walden product i.e., d(Λm0ηo)/dT values. In the present 

study LiClO4has been found as structure-maker in 0.01 m0.03m and 0.05m aqueous 

polyethylene glycol (PEG-400). 

Keywords: Partial molar volume, limiting molar conductance, Masson equation, 

Jones-Dole equations,Walden product, structure maker/ breaker 

 

 

 



306 

 

CHE087 

Potential solvents and electrolytes for energy storage applications: A 

Review 

Chitra Sharma1 and Ramesh Chand Thakur2* 

1Department of Chemistry, Lovely Professional University, Phagwara, 144411, 

Punjab, India. 
2Department of Chemistry, Himachal Pradesh University, Summer Hill Shimla,171005, 

Himachal Pradesh, India. 

Email: drthakurchem@gmail.com 

Abstract 

Since industrial world is extensively using fossil fuels to meet with the ever-increasing 

energy demand. To overcome increasing demand for electricity, it is important to store 

the energy generated from natural resources so that energy can be used as and when 

required. Energy storage devices are one such means used worldwide for conserving 

different forms of energies and need of the hour is to discover and explore strong and 

secure electrical energy storage technologies. In this review an effort is made to do a 

comparative analysis of various types of materials and solvents used for energy 

storage applications during last two decades. Attempt is also made to explore and 

discover different class of solvents and electrolytes that are environment friendly and 

have minimal impact on living organisms. As salts and the solvents are significant 

ingredients in the energy storage devices, so this analysis will also provide a first-hand 

perspective of many solvent candidates for energy storage applications. From the 

analysis and detailed review, it has been observed that the solvents exhibitinglarge 

electrochemical window, high thermal and chemical stability, low toxicity and volatility 

are the important features which makes them important constituent of different energy 

storage devices like flow batteries, supercapacitors and rechargeable batteries. 

Advancement of cutting-edge battery innovation is important in view of various 

applications like hybrid cars, smartphones, laptops etc. 
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Abstract 

Sponge gourd (Luffa cylindrica L.) commonly known as vegetable sponge, smooth 

gourd and nenua (in hindi) is an important member of cucurbitaceae family belonging 

to genus Luffa with other member as ridge gourd (Luffa acutangula L.). The objective 

of this research study was to analyze out of four varieties viz. Garima, Shivanya, Payal, 

Alok which one will gave good yield, production as well as quality for further post 

harvest studies. The different parameters were recorded such as planting date, 

emergence percentage, days to 1st&2nd pair of true leaf emergence, node number of 

first male & female flower etc. The experiment was conducted in vegetable farm of 

Lovely Professional University, Phagwara in February2021. 

Keywords: Luffa cylindrical, production, anthesis, emergence. 
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Abstract 

Maize (Zea maize) is a most versatile crop with wider adaptability in diverse agro-

ecologies and has the highest genetic yield potential among the food grain crops. More 

than 130 species of insect pest attack on maize crops they cause damage and reduced 

the economically importance. ChilopartellusSwinhoe (Lepidoptera: Pyralidae) 

considered as a major pest and caused significantly grain loss. The objective of this 

research study was to record the seasonal variation of Chilopartellusin the spring 

season. The different parameters were recorded such as population fluctuation data 

(egg masses, larvae, moths) from randomly selected 20 plants from seedling to 

harvesting stage of the crop at weekly intervals. The experiment was conducted in the 

entomology farm of Lovely Professional University, Phagwara in February 2021. 

Keywords: Population, stem borer and natural enemies. 
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Abstract 

The mineralization and degradation of organic compounds present in waste water by 

heterogeneous photocatalysis has gained wide attention due to its effectiveness and 

tenancy to utilize UV-Visible solar light spectrum. The non-toxic character, chemical 

stability, magnificent optical and electrical properties have been recognized the ZnO 

as useful material for waste water treatment in environmental remediation technology. 

However, the photocatalytic activity of ZnO limited to ultraviolet region because of its 

wide band gap (3.37eV). ZnO wide band gap obstruct photo-excitation for actual 

photocatalytic applications under abundant, safe and clean solar energy source. Many 

methods have been evolved in last decades to overcome this barrier. ZnO surfaces 

have been tailored with rare earth metals to enhance its surface, optical and 

photocatalytic properties by many research groups. The doping with rare earth metal 

ions enhanced the efficiency of ZnO photocatalyst by reducing band gap and shifted 

the absorbed wavelength to the visible region of solar spectrum. This review paper 

compiles the attempts on modification of ZnO and their effect on photocatalytic 

activities by using rare earth metals. 

Keywords: Zinc oxide, waste water, doping, rare earth metals, photocatalysis. 
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Abstract 

The most difficult aspect of forensic science is detecting and identifying trace 

components from complicated mediums. These elements can be drug, toxin, 

explosives, DNA, GSR and so on. Forensic science is a burgeoning field that requires 

efficient analytical tools, and molecularly imprinted polymers (MIPs) have the potential 

to be extremely useful in current research. Because of its high stability, robustness, 

specificity, cost-effectiveness and long shelf-life, this technique has a wide range of 

applications in a variety of fields, including the food industry, environmental analysis, 

the development of drug delivery systems, biosensors, pre-treatment of samples and 

separation/extraction. With reference to the previous literature, we focused on different 

approaches to this technique such as detection, extraction, and instrumentation in this 

review. We aimed to highlight the importance of MIPs in the field of forensic science, 

in order to meet the growing needs of criminal investigation in an efficient manner. In 

forensic science, this technique is still yet to be scrutinized. 

Keywords: Forensic science, Molecularly imprinted polymers, Trace elements   
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Abstract 

The physico-chemical property of the nano particles differs considerably from that of 

bulk material. Due to the enhanced reactivity of the nano particle, they react with the 

component of the environment to a great extent. The impact of the nano particles on 

environments are of two ways. In one hand some nano particle can be used to treat 

the environmental pollutants, on the other hands nano particles may also cause eco-

toxicity. The impact on nano particle on environment depends on the path and process 

of generation of nano particles as well as their stability in the environment. It also 

depends upon the physicochemical properties of the nano particles and their ability to 

accumulate in environment too. In order to understand the influence of nano particles 

on the components of the environments we had described the types and stability of 

nano particles and their impact on the various components of environments in this 

review article.  
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Abstract 

Many formulations are being developed for treatment of dental caries to cease its 

progression. Excessive demineralization of dental enamel leads to caries progression. 

To evaluate efficiency of prepared formulations, various parameters are evaluated 

which represents their effectiveness to bring about caries progression. To measure 

parameters like surface hardness, mineral loss, Exopolysaccharide production, 

microbial activity and tooth scanning different evaluation models are used by tooth 

industry. have been proposed and accepted. This article explains various in-vitro as 

well as ex-vivo models used for the evaluation of prepared formulations dental caries. 

Models like Disc diffusion method, biofilm models and PH cycling models are explained 

along with their procedure, solutions and mediums used and parameters which 

measure the effectiveness of formulation like Surface micro-hardness, Transverse 

microradiography, Micro-CT analysis. Also, the latest and widely used ex-vivo models 

which are adopted by tooth industry to conduct the efficacy analysis of the drug 

product. Such models are also used as bio-waivers to in-vivo study as they explain 

their suitability in IVIVC.  
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Abstract 

Over decades dependency of humans on the medicine has become indispensable 

and irreplaceable. Thus, every year many new medicine area units accredited. All the 

same, medicine endure rigorous testing and analysis to be offered globally in 

economic worth for the quality of patients with totally different age and physiological 

conditions. The testing of drugs include clinical trial victimisation little cluster of 20–

100 healthy volunteers for safety, materia medica and efficacy; run phase II clinical 

trial victimisation 100–500 volunteer patients to optimize effective dose, dose interval, 

safety analysis and mode of delivery like oral or intravenous phase III clinical trial 

victimisation 1000–5000 in an exceedingly larger population of patients globally at 

totally different international places to gather sufficient safety and effectualness 

information for patenting and licencing. Moreover, thousands of medicine fail to attain 

these objectives. The aim of this study was to develop AN acceptable anti-viral drug 

against the SARS-CoV-2 virus. AN instantly qualifying strategy would be to use 

existing powerful medication from varied virus treatments. The strategy in virtual 

screening of antiviral databases for potential therapeutic result would be to 

spot promising drug molecules, as there's presently no immunizing agent or treatment 

approved against COVID-19. A trial has been created to recommend AN in-

silico procedure relationship between US-FDA approved medication, plant-derived 
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natural medication, and Coronavirus main proteinase (6LU7) supermolecule. This 

study and mini-review intend to critically examine and assimilate the clinical 

applications of designated advanced repurposed little drug molecules that area unit in 

several section of trials for treating virus infection together with complications thanks 

to COVID-19: (a) Remdesivir, (b) Galidesivir, (c) Favipiravir, (d) Baricitinib, and (e) 

Baloxavir. 

 

Keywords: Covid 19, docking, Remdesivir. 
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Abstract 

In this work, an efficient strategy has been adopted for the synthesis of RGO-

MSiO2/PdO hybrid nanomaterial. Herein, a hybrid nanostructure of mesoporous silica 

over graphene oxide (GO) sheet has been developed followed by immobilizing 

palladium oxide nanoparticles (PdO NPs), and then it has been utilized for catalyzing 

a multicomponent reaction. To authenticate the successful synthesis of the prepared 

material and successive immobilization of PdO NPs, various physicochemical 

techniques were utilized such as SEM, EDAX, HR-TEM, HR-XRD, TGA, BET, FT-IR, 

and XPS analysis. The activity of the prepared catalyst has been determined by 

performing the catalyst-mediated synthesis of ꞵ-substituted indole derivatives (yield 

90-98%). The excellent catalytic activity of the prepared heterogeneous catalyst could 

be observed due to its high surface area and large porosity, which facilitates the 

penetration and interaction of reactants molecules with the catalytic active species. 

This protocol eliminates the requirement of further purification after isolation of the 

product from the reaction mixture. The ease of handling, recyclability of the catalyst, 

and simple work-up procedure are the main features of this protocol. The synthesized 

catalyst could be recyclable for multiple catalytic cycles making it a very effective 

heterogeneous catalyst. 

Keywords: Hybrid nanomaterial, mesoporous silica, silica on graphene oxide, 

palladium oxide nanoparticles, ꞵ-substituted indole. 
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Abstract 

About 50% of drinking water comes from well (ground) water and ground water is 

primary component of full water cycle. Generally aquatic pollution known for 

contamination and water contamination is increasing in India. In ground water, 70 

pesticides have been discovered. The main source of water contamination has 

become a wide range of pesticides, fertilizers, organic, inorganic, chemical, 

radioactive, and bacteriological factors. Present review has focuses on the types of 

contaminants present in water and method to detect these contaminants. It 

summarizes the source of contamination that are Arsenic and fluoride, Pathogens, 

Nitrate, Organic compounds, Metals, Pharmaceuticals, Chlorides, Sulphur, Sodium 

and Potassium, Calcium, Nitrogen in Ammonia and nitrogen in nitrate and method of 

detection.  

Keywords: Water, contamination, ground water, spectroscopy, chemical method 
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Abstract 

Background: Calotropisprocera Linn. (C. procera) is a Ayurvedic plant having 

multidimensional pharmacological activities including anti-inflammatory, 

hepatoprotective, antidiabetic, anticancer, antiviral and antibacterial etc. Plant is 

widely distributed in tropical and subtropical areas of the world and easily available in 

agriculture and non agriculture fields. Objective: The objective of the study is to 

develop the analytical profile and in-vitro evaluation of antioxidant and antidiabetic 

potential. Materials and Methods: C.procera was subjected to organoleptic, 

physicochemical, qualitative and chromatography evaluation. Further antioxidant and 

antidiabetic activities were also evaluated using 2,2 diphenylpicrylhydrozyl, Hydrogen 

peroxide scavenging activity and α-amylase inhibition activity, respectively. Result 

and Discussion: The average result of total ash, acid insoluble ash, water soluble 

extractive and alcohol soluble extractive values were 12.53±0.11 , 2.86±0.05, 

25.3±0.71,7.0±0.78.Only one principle spot(Rf = 0.45) was observed. The Dpph 

radical and scavenging activity IC50 value for standard was found 138.78 .For extract 

IC50 value was found to be 100.08.Hydrogen peroxide scavenging activity IC50 value 

for standard was found 194.69,for extract IC50 value was found to be 136.42. α - 

amylase IC50 value for standard was 56.85 and for extract IC50 value was found to be 

32.07. Conclusion: The result suggest that C.procera can have good potential in 

treatment of Diabeties 

Keywords: α-Amylase,anti diabetic, anti oxidant, C.procera 
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Abstract 

Researchers have found through different tests, that all kinds of harmful substances 

are present in case of indoor environment, such as heavy metals, pesticides – these 

come from household products, toys, carbon-dioxide, humidity etc., People are 

regularly exposed to these harmful substances through breathing and skin contact. 

This long-term exposure can affect people's health very seriously. To achieve a good 

quality environment indoors, a portable device is proposed here. Through, the 

development of this device we can monitor indoor air quality, control the indoor air 

quality and also clean the floor. Monitoring is done by sensors; controlling is performed 

by a mini air purifier which is attached to a floor cleaner. Whenever the parameters 

which are received from the sensors are more than the permittable limit then the air 

purifier starts its operation and stops when the parameters are within the permittable 

limit, by this process we can reduce the power consumption of the device. The whole 

device is driven by a battery that can be rechargeable. 

 

 

 

 

 

 

mailto:appalaroshini@gmail.com


319 

 

CHE099 

Non-destructive detection of pork meat adulteration in minced meat 

using UV–VIS spectroscopy and chemometrics    

Yogesh Kumar* 

Agricultural Structures and Environmental Control Division, Central Institute of Post-

Harvest Engineering and Technology (CIPHET), Ludhiana, 141004, India 

 Email: yogeshsomvanshi@rediffmail.com 

 Abstract 

UV–visible (UV–VIS) spectroscopy and chemometrics techniques were applied to 

detect minced meat adulteration with pork meat. Besides 96 minced meat samples of 

pure sheep and 96 of pure pork, 384 binary mixtures of minced sheep meat 

adulterated with pork meat in the range 10–40% (w/w) were prepared and analyzed 

(300 – 700 nm). The spectral data, standardized by different pre-treatments, were 

processed, separately or fused, using Principal Component Analysis (PCA), Linear 

Discriminant Analysis (LDA), and Partial Least Squares (PLS) regression. The 

wavelengths at which highest peak differences were observed were around 418, 546, 

and 578 nm (Soret band, β- and α-bands). These peaks were related to the 

concentration of meat myoglobin (different forms) and heme absorption. UV-VIS 

spectroscopic techniques, comparing the PLS models in terms of errors in prediction 

(RMSEP), was able to detect minimum 10% pork meat adulteration correctly.  

Keywords: Analytical chemistry; Spectroscopy; Chemometrics; Non-destructive; 

Meat adulteration 
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Abstract 

Two dipodal tetradentate ligands, employing salicylaldehyde as binding unit, 

ethylenediamine and butylenediamine as spacer unit, were synthesized and 

characterized by various spectroscopic techniques viz: UV-VIS, IR, NMR 

spectrometry. Potentiometric and spectrophotometric methods were adopted to study 

the pH-dependent protonation behaviour of the ligands and their complexation ability 

towards Cu(II) and Ni(II) in an aqueous medium of ionic strength = 0.1 M, KCl at 

25±10C. The stability constants of the complex species of the types MLH2, MLH and 

ML (where M is Cu(II) and Ni(II)) were determined and the probable structures of the 

complexes were proposed. Further, the chelating ability of the ligands was compared 

with other significantly influential ligands of similar nature. 

Keywords: Tetradentate ligands, Potentiometry, Spectrophotometry, protonation and 

stability constants. 
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Abstract 

In this work, benzotriazoles are investigated for a series of Gram-negative bacteria 

like Pseudomonas aeruginosa and Escherichia coli as well as fungal strains like 

Candida albicans, Candida utilis, Aspergillus niger and Aspergillus flavus. The 

investigation of antimicrobial screening data revealed that most of the compounds 

showed moderate to good microbial inhibitions activity. Secondly, only few compounds 

have been found active against 5 or 6 pathogens.  In-silico activity has been carried 

out with novel benzotriazole derivatives N-(3-(1H-benzo[d][1,2,3]triazol-1-yl)propyl)-

2,4-dichloroaniline;1a, N-(3-(1H-benzo[d][1,2,3]triazol-1-yl)propyl)-2,4-dinitroaniline; 

1b and N-(3-(1H-benzo[d][1,2,3]triazol-1-yl)propyl)-4-methoxyaniline; 1c. The 

compounds 1(a-c) has been found successfully docked with protein 4CAW: 

Aspergillus fumigatus N-myristoyl transferase in complex with myristoyl CoA and a 

pyrazole sulphonamide ligand through H-bonding with best ligand pose energy -

12.3686kcal/mol, -10.6038kcal/mol and -10.2153kcal/mol with docked run: elapsed 

time 16 sec., 9 sec. and 16 sec. respectively. This work manifested new insight of 

antimicrobial activity of benzotriazoles. 
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Abstract 

Copper (I) catalyzed azide–alkyne cycloaddition (CuAAC) has emerged as one of the 

most powerful tools for the generation of a variety of organic molecules having a wide 

range of applications. The approach is highly stereoselective that involves the 

formation of 1,4–disubstituted 1,2,3–triazole derivatives by the combination of diverse 

structural entities in the presence of Cu(I) as catalyst. Present research work describes 

the designing and synthesis of a chemosensor through CuAAC reaction that exhibited 

a very selective “turn-on” response for Pb(II) ion in the existence of other metal ions, 

sensing behavior of which is examined by UV-Visible spectroscopy in acetonitrile-

water(4:1, v/v) as solvent.  
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Abstract 

Water pollution is a major problem. Due to rapid increase in population, 

industrialisation increases. The discharge of materials like dyes and heavy metals into 

water makes it toxic for both environments as well as for human beings. So, it becomes 

necessary to remove these pollutants before their discharge into water bodies. There 

have been many physical, chemical and biological methods reported in the literature 

to remove these pollutants from water. Among this adsorption has been found to be 

the most appropriate due to its advantages over other methods. The great significance 

of using this method is its simple designing and low cost compared to other methods. 

The adsorbents are of two types viz. Natural and synthetic adsorbents. Natural 

adsorbents are available in large amounts, less costly and have greater potential to 

remove inorganic and organic pollutants from waste water. The traditional adsorbents 

have proven less capacity to remove these pollutants from waste water. Synthetic 

adsorbents prepared from agricultural wastes have shown more advantages and high 

capacity to remove pollutants (dyes/heavy metals) from contaminated water. Magnetic 

green adsorbents have unique size, shape and physicochemical properties which are 

helpful to remove dyes from water effectively. These can be easily removed from 

treated water on applying external magnetic field. They have high adsorption capacity 

and selectivity towards the target pollutants. In the present study some magnetic green 
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adsorbents have been developed by cross-linking magnetic ferrites of different metals 

with nano-silica extracted from rice husk and with starch extracted from mango seeds 

and with carboxyl-methyl starch. The surface characterisation of magnetic ferrites and 

their composites was determined using Fourier Transform Infra-red technique. Their 

FTIR spectra revealed that these green adsorbents were successfully attached on the 

surface of magnetic ferrites. Their adsorption behaviour was studied with different 

types of cationic and anionic dyes using the Batch process. Preliminary studies were 

done to select different adsorbents to study the adsorption behaviour of selected dyes 

in single system and they showed high percentage removal of dyes from contaminated 

water as compared to traditional adsorbents. Thus, magnetic green adsorbents might 

be a suitable alternative for the removal of different dyes, are selective and cost 

effective in nature. 
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Abstract 

This paper deal with deteriorates due to linearly decreasing demand and a time-

dependent over a finite time horizon and a variable replenishment interval. No 

considerable study has been carried out on the problem of inventory replenishment 

with decreasing demand in the supply chain. This paper has considered that a single 

supply chain for manufacturers and retailers, deteriorates products over a finite plan 

horizon. and the result is analyzed using a numerical example with the help of 

Mathematica (version-12). 
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Abstract 

In the prevailing market conditions, an integrated approach of the supplier and the 

retailer is required for successfully managing the supply chains. The present time also 

focuses on the requirement of trade credit as well, as it’s been proved till now that it is 

for the profit of both the supplier and the retailer. The inventories deteriorate with time, 

especially chemicals in the laboratory, thin films when exposed to different 

atmospheric forces, the items having a shorter shelf life, the items like fruits, food 

products, perishable products, consumer goods, and fashionable items (car 

accessories, mobile phones, clothes), pieces of machinery are also exposed to wear 

and tear. The research work focuses on a mathematical model with constant demand, 

deteriorating inventory, supplier – retailer coordination mechanism under permissible 

delay in payments, and interest earned by the retailer when the replenishment cycle 

is shorter than the credit period rate, for various types of inventories related to different 

mechanical and engineering industries and even for fast-moving consumer goods or 

consumer packaged goods.  Thus the paper attempts to calculate the total cost of the 

retailer with different parameters. A numerical example is also discussed and 

sensitivity analysis at the last completes the paper. 
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Abstract 

In this paper, plant-herbivore dynamics have been studied under the Allee effect using 

delay differential equations. The state variables considered are: plant population and 

herbivores. The boundedness and positivity of solutions are established, and the 

interior equilibrium point is calculated. The stability of the system around the interior 

equilibrium is checked. Hopf- Bifurcation occurred at the critical value of the delay 

parameter. Numerical results have been supported graphically using MATLAB. 

Keywords: Plant growth, Herbivores, Stability, Allee effect, Delay parameter, Hopf- 

bifurcation 
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Abstract 

This paper examines a bionomic model of competing organisms in the presence of 

allelochemicals with differing time-dependent densities. A competition mathematical 

model is proposed in this paper. It is shown that when one plant produces an 

allelochemical, it gives stimulatory effect to itself and inhibitory effect to the other plant. 

Equilibrium points are calculated and stability analysis is performed about non-zero 

equilibrium point. Hopf-bifuraction is observed with the help of delay parameter 

introducing in term of allelochemicals. Model is verified with already existing data for 

the effect of allelochemical on plant growth by Zahid et.al (2016). The numerical results 

are substantiated using MATLAB. 

Keywords: Allelochemicals, Plant Populations density, Delay, Hopf-bifuraction, 

Stability 
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Abstract 

In this paper, we studied the bicomplex gamma function Γ2(𝜉) and its Euler product 

using Weierstrass product. Some results are established using different kind of 

conjugations under specified conditions on bicomplex gamma function. Bicomplex 

Riemann zeta function 𝜁(𝜉) and its properties has been studied using different kind of 

conjugations on bicomplex Riemann zeta function, few results are established. 

Utilizing the derived results, relationship between conjugated bicomplex gamma 

function and conjugated bicomplex zeta function under specified conditions is 

established. 
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Abstract 

In this paper, a mathematical model is proposed for analytical study of toxin producing 

phytoplankton on zooplankton. The associated state variables are Phytoplankton 

𝐻1,Phytoplankton 𝐻2 and Zooplankton C. The assumption is that the toxicity released 

by two phytoplankton adversely effects the zooplankton population. The inclusion of 

delay disturbed the stability of the interior equilibrium of the system and Hopf 

bifurcation occurred at the critical value of delay parameter. Numerical simulation is 

done to support analytical results using MATLAB. 

Keywords: Phytoplankton, Zooplankton, Hopf bifurcation, Plant biomass, Toxic 

material 
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Abstract 

In this paper, we introduce the notion of pre-topological rings by using pre-open sets 

and present some examples of it. The relationship between the pre-topological rings 

and topological rings is also investigated. Along with some basic results on pre-

topological rings like translation of open and closed sets, multiplication of open sets 

and closed sets by invertible elements of the ring, etc., we also characterize some 

results on pre-topological rings with unity. 
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Abstract 

In this paper, an SIR epidemic model is investigated and analysed based on 

incorporating an incubation time delay. The state variables considered are: 

susceptible, infected and recovered host individuals. The growth of susceptible 

individuals is governed by the logistic equation. By applying the time delay as a 

bifurcation parameter, the local stability of the endemic equilibrium is studied and the 

condition which is absolutely stable or conditionally stable is established. Furthermore, 

a Hopf bifurcation occurs under certain conditions. Numerical simulations are carried 

out using MATLAB to illustrate the main results. 

Keywords: SIR model, Delay parameter, Equilibrium, Stability, Hopf bifurcation. 
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Abstract 

 In this paper, a mathematical model is proposed for plant growth dynamics using 

delay differential equations. The state variables considered are: plant biomass and 

nutrient concentration. It is assumed that the delayed nutrient concentration adversely 

affects the plant growth. The positivity of solutions is established and the feasible 

interior equilibrium point is calculated. The stability of the system around the interior 

equilibrium is checked. Hopf- Bifurcation occurred around the critical value of the delay 

parameter. Analytical findings are supported using MATLAB simulation. 

Keywords: Plant biomass, Nutrient concentration, Equilibrium, Delay parameter, 

Hopf- bifurcation. 
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Abstract 

In this work, we introduce some new generalized sequence spaces related to the 

spaces A(𝜆)-almost null and A(𝜆)-almost convergent sequences by Orlicz function and 

extended them to the paranormed sequence spaces, and we also establish some 

inclusion relations. In addition, we compute  𝛼-,  𝛽-  and  𝛾- duals of these spaces, and  

the characterization of some classes (𝐴𝜆(𝑓)(Δ,𝑀, 𝑝): 𝜇) and (𝜇: 𝐴𝜆(𝑓)(Δ,𝑀, 𝑝))  of 

infinite matrices are also given, where  𝜇  is any given sequence space. 
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Abstract 

Classical queuing theory may be described as a branch of applied probability theory 

dealing with a model denoted by GI∣G∣S and with special cases and variants of this 

model. In the model GI∣G∣S we assume that customers arriving according to a renewal 

process want to be served by one of S identical server, requiring service times which 

are independent and identically distributed  if customers cannot be served immediately 

they join a queue to wait for service. Several queue disciplines (i.e. the order in which 

customers are served) may be considered. Moreover, one can think of any different 

configurations (network) of servers, in parallel or in series or both, which are of 

practical interest. For such models one usually study the distributions of quantities like 

the waiting time, the queue length of a busy period. In this approach the question of 

optimality does not come up immediately. In practice, however, queuing models are 

applied for making good or preferably optimal decisions. These decisions may concern 

the queuing system itself, e.g. one may vary one or more parameters or change the 

queue discipline or the configuration of servers; they may also influence the arrival or 

queuing behavior of the customers. 

Keywords: Queuing Theory, Cost Function, Optimizations, Optimal Decision. 
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Abstract 

In this article, a well-known numerical method, the Finite difference method for solving 

different types of differential equations is reviewed. The derivation of the finite 

difference formula by the Taylor’s series has been discussed followed by the 

application of the method to solve various types of differential equations. Different 

forms of finite difference method in its hybrid form are presented in details. The 

implementation of the explicit and implicit Finite difference method is discussed on the 

famous Fisher’s equation to discuss how the differential equation get converted into a 

system of linear equation that can be solved by matrix algebra techniques. 

Keywords: Fisher’s Equation, Crank Nicolson Scheme, Explicit Scheme, Implicit 

Scheme. 
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Abstract 

Many models of the forecasting have been proposed on stock index. In this paper, the 

consideration of Taiwan Stock Exchange Capitalization Weights Stock Index (TAIEX) 

has been taken and founded forecasted index value. Here forecasting is done by using 

Quantity based fuzzy time series (QBFTS), Quantity based factor TAIEX and 

forecasting methods are QBFLR and QBFLRGs. The approach of Statistical weights 

assigned for different weights to various quantity based fuzzy logical relationships for 

considered quantity-based dataset of TAIEX. Hence got the comparative result better 

than the other models.    

Keywords:Fuzzy sets, Quantity based fuzzy logical relationship (QBFLRs), Quantity 

based fuzzy time series (QBFTS), Quantity based fuzzy logical relationship groups 

(QBFLRGs), Statistical weight. 
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Abstract 

Vagueness is a significant factor in any decision-making process. Various instruments 

and approaches have been acquainted to handle the ambiguous environment of 

cluster decision-making. Probably, the most recent apparatus in managing vagueness 

is Pythagorean fuzzy sets (PFSs). These sets are an extension of intuitionistic fuzzy 

sets (IFSs) with more suitable for scientific and engineering applications. The purpose 

of this article is to present some new trigonometric similarity measures for 

Pythagorean Fuzzy Sets (PFSs) by highlighting the conventional parameters that 

illustrate PFSs. Furthermore, a numerical example is employed to determine the 

validity and authenticity of the proposed similarity measures. Some real-life 

applications are exploited in decision-making problems and comparison of the results 

with the existing analogous similarity measures have been done to show the efficiency 

of the proposed similarity measures. 
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Abstract 

A bijection 𝑓: 𝑉(𝐺) → {1, 2, …,𝑛} induces a function 𝑓′: 𝐸(𝐺) → {0, 1, 2} defined by for 

each edge 𝑒 = 𝑥𝑦, (i) 𝑓’(𝑒) = 1 if 𝑓(𝑥)|𝑓(𝑦) or 𝑓(𝑦)|𝑓(𝑥), (ii) 𝑓’(𝑒) = 2 if 𝑓(𝑥)/𝑓(𝑦) = 2 or 

𝑓(𝑦)/𝑓(𝑥) = 2, and (iii) 𝑓’(𝑒) = 0 otherwise such that |𝑒𝑓′(𝑖) − 𝑒𝑓′(𝑗)| ≤ 1 for all 0 ≤ 𝑖, 𝑗 ≤ 2. 

A graph which admits a divisor 3-equitable labeling is called a divisor 3-equitable 

graph. In this paper, we derive divisor 3-equitable labeling of some well-known graphs. 

Keywords: Graph, Graph labeling, Divisor 3-equitable labeling, Divisor 3-equitable 

graph 
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Abstract 

In this paper a new variant of divisor cordial labeling named a double divisor cordial 

labeling is introduced. A double divisor cordial labeling of a graph G with a vertex set 

V is a bijection ‘f’ from V to {1, 2, 3, ..., |V|} such that if each edge ‘uv’ is assigned the 

label 1 if 2f(u)/f(v) or 2f(v)/f(u) and 0 otherwise; then the number of edges labeled with 

0 and the number of edges labeled with 1 differ by at most 1. If a graph admits a double 

divisor cordial labeling, then it is called a double divisor cordial graph. In this paper, 

we derive certain general results concerning double divisor cordial labeling and 

establish the same for some well known graphs. 

Keywords: Graph, Graph labeling, Divisor cordial labeling, Double divisor cordial 

labelling 
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Abstract 

The regular topology was introduced in 2011 for the space C(X) and was later explored 

for a more general space C(X, Y), for a tychonoff space X and a metric space (Y, d) in 

2019. The properties that were studied for this topology on C(X, Y) include 

metrizability, various completeness and countability properties. Now, in this paper, we 

are further exploring Regular topology on the function space C(X, Y). In particular we 

study the submetrizability, characterize several separation axioms and various maps 

corresponding to the same space i.e. C(X, Y) equipped with regular topology. 
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Abstract 

Recently, Mc Laughlin proved some results on vanishing coefficients in the series 

expansions of certain infinite 𝑞-products for modulo 5, modulo 7 and modulo 11 by 

grouping the results into several families. In this paper, we prove some new results on 

vanishing coefficients for modulo 7, which are not listed by Mc Laughlin. For example, 

we prove that if 𝑡 ∈ {1,2,3} and the sequence {𝐴𝑛} is defined by 

∑𝑨𝒏𝒒
𝒏

∞

𝒏=𝟎

≔ (−𝒒𝒕, −𝒒𝟕−𝒕; 𝒒𝟕)∞(𝒒
𝟕−𝟐𝒕, 𝒒𝟕+𝟐𝒕; 𝒒𝟏𝟒)∞

𝟑 , 

then 𝐴7𝑛+4𝑡 = 𝐴7𝑛+6𝑡2+4𝑡 = 0 for all 𝑛. 

Also, we prove four families of results with negative signs for arithmetic progressions 

modulo 7 classified by Mc Laughlin. 
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Abstract 

In the present paper, a new regime has been proposed named "Modified Cubic 

Hyperbolic B-Spline Differential Quadrature Method." In the present method, a cubic 

Hyperbolic B-spline is used as a test function in the Differential quadrature method. 

This method has been employed to test the effectiveness and feasibility of the solution 

of the 1-D non-linear Burgers' equation. In order to check the compatibility of the 

proposed method, a variety of test problems are discussed. A comparison is made 

between 𝐿2 and 𝐿∞ error norms by considering some examples already present in 

literature. The corresponding set of Ordinary Differential Equations is solved by using 

the Strong-Stability-Preserving Runge-Kutta (43) method, i.e. (SSP-RK43) method. It 

has been observed that obtained results have excellent compatibility with numerical 

approximations discussed in the literature. The stability of the proposed method is also 

addressed by the Matrix stability analysis method. 
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Abstract 

Improving product quality is one of the most salient features in modern business to 

reach numerous numbers of customers. Thus, every company is working to improve 

customer satisfaction level by increasing product quality. But, to satisfy customer’s 

demand, companies may, sometimes increase the rate of production which affects the 

production system. This paper develops a supply chain system with one manufacturer 

and one retailer. In manufacturer’s end, an investment is considered to improve the 

system performance which is measured through a probabilistic value (“out-of-control” 

probability). A model is discussed in this paper regarding the dependency of 

production with the “out-of-control” probability with a negative exponential function of 

production rate. Besides that, the retailer also incurs an investment to reduce its setup 

cost. This paper develops a decentralized integrated inventory model and is analysed 

mathematically and validated with numerical and graphical analysis. 

Keywords: Supply chain management, decentralised model, “out-of-control” 

probability, setup cost reduction 
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Abstract 

In this paper, we study a nonlinear ordered variational-like inclusion problem in real 

ordered positive Hilbert spaces. We have shown that our problem is equivalent to a 

fixed point equation. Based on this equivalence, we develop an iterative algorithm in 

order to obtain the solution of nonlinear ordered variational-like inclusion problem. The 

concept of 0-DQCV, 𝜂-proximal mappings, properties of XOR and XNOR operations 

are used to prove an existence and convergence result. Many previously known 

problems can be obtain from our problem. 
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Abstract 

The paper deals with the exact solutions of the Einstein’s field equations in various 

cosmological models based on Lyra’s geometry: (𝑖) Bianchi type III cosmological 

model  in  a  perfect  fluid  by  considering  the  Equation  of  State  (EoS)  of  the  type 

𝑝 = 𝑎𝜌2 − 𝜌, where 𝑎 >  0 is constant (𝑖𝑖) Spatially flat FRW model with constant 

deceleration parameter 𝑞 and time dependent displacement field vector 𝛽 for specific 

choice of particle creation function (𝑖𝑖𝑖) FRW model with variable 𝛽 and time 

dependent 𝑞. The conditions for attaining an accelerated power-law expansion of the 

universe in the matter dominated era have also been discussed. 

Keywords: Lyra geometry, Energy density, Shear scalar, Deceleration parameter, 

Displacement vector. 
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Abstract 

Yager was the first who developed the concept of Pythagorean fuzzy sets (PFSs) to 

tackle uncertainty and vagueness. PFSs is applicable when Intuitionistic fuzzy set is 

not able to tackle the uncertainty in real life. In the present paper, based on the concept 

of Gini-Simpson Entropy, a Pythagorean fuzzy entropy measure is introduced under 

Pythagorean fuzzy environment. The maximality feature and monotonic behaviour of 

the developed information measure have been presented to satisfy some elegant 

mathematical properties which prepare the ground for applications in various 

disciplines. We extend the TODIM- Inferior ratio method for solving the (MCDM) 

multicriteria decision-making problems where the behaviour of experts, are taken into 

consideration. The proposed Pythagorean information measure has been established 

based on the different cases when weights are partially known. A real-life numerical 

example has been successfully illustrated to demonstrate the flexibility and efficacy of 

the developed method. 
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Abstract 

The present paper deals with the construction of three-associate class PBIB designs. 

For this, we have first discussed a procedure to generate a set of square matrices. 

The construction of this set of matrices has been completely generalized. Then using 

this set of matrices, we have proposed a new three-associate class association 

scheme based on which we have constructed some series of PBIB designs. The 

complementary designs of the proposed PBIB designs have also been discussed. At 

the end of the paper, a table has been given which enlists some of the PBIB designs 

constructed in this paper. 

Keywords: Association scheme, PBIB designs, Thee-associate class PBIB design, 

square matrices. 
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Abstract 

In this paper, we have proposed a new form for the varying deceleration parameter as 

bi-quadratic function of cosmic time t to study the cosmological model in f(R, T) gravity 

theory. We find the exact solution of Einstein field equations under the constraint of 

flat, diagonal and Bianchi type-1 metrics. With the help of extended form of 

deceleration parameter, we explore early time deceleration and obtain the exact 

solution of field equations and investigate the invariably super-exponential expansion 

behavior of bi-quadratically varying deceleration parameter by the graph. We examine 

the validity of the model by depicting the graph between deceleration parameter and 

red shift that yields the valid result about the consistent homogenous structure of the 

FRW metric with recent cosmological observations. 

Keywords: Deceleration Parameter, FRW Condenser Device, Bianchi Type-1 Metric, 

Ricci scalar, energy-momentum tensor. 
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Abstract 

Astrophysical and Mathematical Models usually describes the evolutionary processes 

of life cycle of stellar structure. The process of star formation undergoes various stages 

during its life cycle. In human time scale it is not possible to observe whole of the 

evolution of stellar structure. From the birth of star to the death of star, different 

complex cosmological phenomenon occurs in the galactic region. In general theory of 

astrophysics stars are assumed to be static and spherical in nature. This nature results 

from hydrostatic and thermostatic equilibrium. Self-gravitating forces makes the star 

to collapse gradually and intermittently. At the same time thermal nature of chemical 

composition inside the star develops the pressure and hinders the sudden collapse. 

As a result, there is change in physical quantities like temperature, density, mass, 

radius, luminosity opacity and many more structural behaviour of star. These 

quantities are taken as variable in differential equation which are evolved in due 

process of star evolution. During the evolution of star, hydrostatic equilibrium and 

thermal equilibrium remains the major areas of study, therefore emphasis is laid on 

the stability of stellar structure with main focus on the hydrostatic and thermal 

equilibrium. 

Keywords: Stellar evolution, hydrostatic equilibrium, thermal equilibrium, adiabaticity, 

stellar stability, Jacobian method, galactic region 
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Abstract 

This research paper deals with the problem of estimating finite population mean of 

variable under interest using the available information of auxiliary variable. Enhanced 

estimators have been suggested using exponential function to estimate the population 

mean with the help of information of auxiliary variable. The bias and mean square error 

of the suggested estimators are derived up to the first order of approximation under 

large sample approach. The optimum conditions for finding minimum mean square 

error and the value of minimum mean square error are obtained. Comparisons have 

been made theoretically and empirically to justify the merits of recommended 

estimators over relevant existing estimators.  
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Abstract 

In past 53 years much efforts has been contributed to develop and demonstrate the 

properties of reinforced composite materials. The ever increasing use of composite 

materials through engineering structures needs the proper analysis of mechanical 

response of these structures. In proposed work we have exact form of Stress 

components and Displacement components to a Griffith crack at the interface of an 

Isotropic and Orthotropic half space bonded together. The expression was evaluated 

in the vicinity of crack tips by using Fourier transform method but here these 

components have been evaluated with the help of Fredholm integral equations and 

then reduce it to the coupled Fredholm integral equations. 

Keywords: Stress components, Displacement components, Fourier Transform, 

Fredholm Integral equation, Coupled Fredholm integral equation. 
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Abstract 

The weighty increase in the daily COVID-19 infected cases around us is frightening, 

and many researchers are currently working on various mathematics-based 

estimation models to predict the subsequent trend of this pandemic. In this paper, 

some trajectories of COVID-19 in India are predicted using data available in public 

domain. We employed a time series model called Auto-Regressive Integrated Moving 

Average Model to make forecast the daily number of infected cases of COVID-19 in 

near future. Our analysis predicted very alarming outcomes. A set of intense 

preventive measures are proposed to avoid such a deadly situation. Based on our 

estimations, Indian health officials should adapt warmongering interference to grasp 

the stepped-up growth, and cursory infection control actions at hospital levels are 

immediately needed to downsize the COVID-19 pandemic. If stringent precautionary 

measures are not implemented by Indian government to control the spread of COVID-

19, then the effects may be worsened.  
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Abstract 

In this work, we introduce and study generalized operator quasi-equilibrium problems 

(in short, OQEP) in the setting of topological vector spaces. We prove some new 

existence results for the solution of this problem by applying C (f) – quasiconvex, 

escaping sequence in Hausdorff topological vector spaces. The result of this paper 

can generalize and unify previously known corresponding results of this area. The 

operator quasi-equilibrium is a generalization and improvement, includes not only 

scalar and vector equilibrium and variational inequality problems as special cases, but 

have sufficient evidence for their importance to study. 
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Abstract 

Differential equation plays an important role in understanding various phenomenon of 

science and engineering. Various methods have been developed by mathematicians 

to obtain a numerical solution of differential equations with minimum errors, transform 

methods are one of such numerical methods. Till present no transform methods claims 

to have zero error in obtaining the numerical or exact solution of the given differential 

equations. Few of well-known transform methods are Laplace transform, Sumudu 

transforms, Differential transform, Integral transform method etc. In this paper the 

review of Laplace transform is presented which is one of the tools used by scientists 

and researchers in finding the solution to their differential equation. In this work, 18 

research papers of applications of Laplace transform have been studied and it is 

shown how this transform has been used by other researchers to obtain the exact 

solution of ordinary, partial and fractional differential equations. To present a literature 

review on application of Laplace transform is the main objective of this work. 
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Abstract 

Contamination of water bodies is one of the alarming concerns of today’s times calling 

for immediate attention and action. Accelerated industrialization and other human-

driven activities have given way to abrupt spike in the carbon emissions. These carbon 

emissions are absorbed by the water bodies. As a resultant of this absorption, the 

carbon reacts with oxygen present in water, forming carbonic acid and causes the pH 

level of water to decrease, thus, causing water acidification. The acidity of water also 

increases due to discharge of wastes and pollutants into aquatic bodies. Also, the 

carbon induced global warming leads to an increase in the temperature of water which 

further leads to a decline in level of dissolved oxygen in aquatic bodies. Besides, these 

phenomena cause a rise in the growth of algal bloom, which depletes the dissolved 

oxygen concentration in water due to consumption of dissolved oxygen in algal 

decomposition process. To investigate these impacts of increasing acidity and rising 

carbon emissions on the aquatic populations, a non-linear mathematical model is 

proposed and analysed. Numerical simulations using MATLAB are performed in order 

to support the analytical results. 
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Abstract 

In this paper, we have been studied the carbon emission using the differential 

equation. Carbon emissions plays a vital role in global warming. Manufacturing firms 

are significant contributors to carbon emission. This paper presents the production 

inventory model under a carbon emission in the environment. Carbon emission is the 

result of manufacturing and disposal process which is further increased due to 

deterioration. It is inevitable in every production and manufacturing firms are 

significantly contributing to carbon emissions. With the increase in strict norms from 

the government and also through various NGO’s, the firms are now made to follow 

green technology. In this work an inventory model is developed considering an 

investment that is done on controlling carbon emission. Demand is a variant of the 

selling price of the product. The model aims at maximizing the profit accrued along 

with minimizing the carbon emission cost. 

Keywords: Inventory, Deterioration, Carbon emission, Remanufacturing 
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Abstract 

The present paper shows the analysis of two unit i.e. butter churner and buttermilk 

plant where buttermilk unit only works during summers along with the butter churner. 

In, winters only the butter churner is operative due to high demand. On the failure of 

butter churn the whole system goes to failed state.  

Keywords: Buttermilk unit, butter churner, seasonal functioning, semi-Markov 

process, regenerative point technique, mean time to system failure (MTSF), 

Availability. 
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Abstract 

In the proposed work, the prey – predator model with Beddington DeAngelis 

Functional Response on the single species of prey and predator has been studied 

under the predator-catching effects. The various parameters which impact the density 

of species population, either prey or predator, mainly being carrying capacity of prey, 

catching rate of the predator, availability of resources, effort, handling time, saturation, 

and the impact of mutual interference of individuals over a single prey have been 

considered in the mathematical model formulated. The stability for prey – predator in 

the ecosystem under the necessary and sufficient conditions of the model, is obtained. 

These conditions help in examining the persistence and extinction of the model. The 

results proven by stability analysis are supported by the numerical analysis done using 

MATLAB.  
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Abstract 

Knowledge discovery in databases (KDD) is the another name of Data mining . It is an 

interdisciplinary area which focuses on extraction of  useful knowledge from data in 

every sector like health, education, business etc. Nowadays, as covid pandemic is 

affecting everyone and due to surge in coronavirus cases causing shortage of hospital 

beds, oxygen supplies, vaccine and turning away patients from hospitals, put creaky 

health infrastructure in spotlight. The medical industries have huge amount of data of 

these conditions and to turn out these data into useful pattern and to predict the 

upcoming trends ,data mining approaches can be used. This paper focuses on 

different data mining techniques which are used in medical field for good decision 

making. 

Keywords: Data Mining, KDD, Prediction techniques, healthcare analysis 
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Abstract 

In 1935, S. Kempisty introduced the quasi-continuous function for real functions of 

several real variables. The quasi-continuity function has good connection with 

continuous function and there are many applications of this function in analysis, 

topology, measure theory and probability theory. In this paper, we examine the 

preservation of several classical and recently introduced separation axioms properties 

of topological space under quasi-continuous function. 
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Abstract 

In 1993, A.V. Arkhangelskii and B.M. Bokalo, introduced scatteredly continuous 

function on topological space and studied many of its properties. Further in 2010, 

Taras Banakh and Bogdan Bokalo establish relationship of scatteredly continuous 

function with other forms of continuity on topological space. Continuing this, we 

introduce topology on the set of scatteredly continuous function and next examine 

some countability properties of this space. 
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Abstract 

In 1985, V.A.Vinokurov, introduced weak-discontinuous function on topological space 

and studied many of its properties. Further in 2017, T.Banakha et.al. introduced weak 

homeomorphism that was based on weak-discontinuous function and studied 

preservation of topological properties. Continuing this, we introduce topology on the 

set of all self weak-homeomorphisms 𝐻𝑤(𝑋), where 𝑋 is metric space and next 

examine some countability properties of the space  𝐻𝑤(𝑋). 
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Abstract 

In the present paper, the one-dimensional Gray-Scott Reaction-diffusion equation is 

solved numerically with the usage of Hyperbolic B-spline along with the differential 

quadrature method. The hyperbolic B-spline is used to discretize the partial 

derivatives, by which the ordinary differential equations will be obtained which further 

are solved with the SSP-RK43 scheme. The efficiency and accuracy of the method 

are to be checked by using 𝑳∞and 𝑳𝟐 errors. The obtained numerical results are shown 

with help of 2D and 3D figures.  As a deduction, it is concluded that the method is an 

efficient and effective technique for elucidating the Gray-Scott Reaction-diffusion 

equation and likewise for the variety of partial differential equations. 
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Abstract  

Let 𝐺 = (𝑉, 𝐸) be a graph and 𝑓 be a mapping from 𝑉(𝐺)  →  {0, 1, 2}. For each edge 

𝑢𝑣 assign the label ⌈√𝑓(𝑢)𝑓(𝑣) ⌉, 𝑓 is called a geometric mean cordial labeling if 

|𝑣𝑓(𝑖)  −  𝑣𝑓(𝑗)| ≤ 1 and |𝑒𝑓(𝑖)  − 𝑒𝑓(𝑗)| ≤  1, where 𝑣𝑓(𝑥) and 𝑒𝑓(𝑥) denote the 

number of vertices and edges labeled with 𝑥, 𝑥 ∈  {0, 1, 2}. A graph with a geometric 

mean cordial labeling is called geometric mean cordial graph. In this paper we 

investigate the geometric mean cordial labeling of Fan graph 𝐹𝑛, Butterfly graph 𝐵𝐹𝑛 

and Helm graph 𝐻𝑛. 

Keywords: Geometric mean cordial labeling, Geometric mean cordial graph, Fan 

graph, Butterfly graph and Helm graph. 
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Abstract  

A graph 𝐺 = (𝑉(𝐺), 𝐸(𝐺)) is observed to admit prime labeling when the vertices of the 

graph are labeled with unique integral values from [1,|𝑉|] in a way that for every edge 

𝑢𝑣 the labels designated to 𝑢 and 𝑣 share no common positive factors except 1. A 

prime graph is the one that accepts a prime labeling. In this paper we investigate that 

the 3-shadow graphs of some star related graphs such as 𝐾1,n , 𝐵(𝑛, 𝑛) and 𝑆𝑝𝑙(𝐾1,𝑛) 

admits prime labeling. 

Keywords: Prime labeling, 3-Shadow Graph, Star graph K1,n, Bistar B(n, n), Splitting 

Star graph Spl(K1,n). 
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Abstract 

In this paper, the definition of the derivative of Bi-periodic Fibonacci polynomials and 

Bi-variate Bi-periodic Fibonacci polynomials were introduced and some properties of 

the derivatives of Bi-periodic Fibonacci polynomials and Bi-variate Bi-periodic 

Fibonacci polynomials were investigated. Also, derivative, and partial derivative of Bi-

periodic Fibonacci polynomials and Bi-variate Bi-periodic Fibonacci polynomials are 

expressed in the form of convolution of these polynomials and some relationship 

between derivative polynomial sequences were established. 
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Abstract 

Singular values are defined as the square root of the eigen values of Hermitian, 

positive semidefinite matrix ATA for some square matrix A, have been found to be 

useful in the theory of unitarily invariant norms and many other modern computational 

algorithms. For this review paper, data is gathered by investigating numerous existing 

articles and publications which shows the research done by various authors and 

mathematicians on singular value inequalities and their applications, and how this 

concept originated. It has been tried best that this paper provides the sufficient basic 

information for the researchers to begin their research in this field. 
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Abstract 

A mathematical model is proposed to study the effect of toxin producing prey on 

predator population using delay differential equations. The associated state variables 

are Prey populations and predator populations. The assumption is that the toxicity 

released by prey population adversely affects the predator population. The feasible 

interior equilibrium is calculated. Hopf bifurcation is observed about the critical value 

of delay parameter. Analytical findings are supported using MATLAB simulation. 
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Abstract 

Teacher’s role is very important for early identification and inclusion of dyslexic 

children in mainstream school. Lack of early identification and wrong perceptions of 

teachers regarding dyslexia may adversely impact the academic growth of dyslexic. 

The study primarily aimed at giving mathematical model of school teacher’s perception 

of dyslexia in Himachal Pradesh. School teachers of Himachal Pradesh online filled 

Dyslexia Belief Index developed by Wadlington and Wadlington (2005). Among 142 

respondents, 45.1% teachers had moderate perception towards dyslexic students, 

31% had low perception while 23.9% teachers had high perception towards dyslexic 

students. Teachers from Arts background, Gender (Male) and, having age between 

36 and 40 and teaching experience of less than 5 years remained significant predictor 

for perception towards dyslexic students. Males were more likely to be at a higher on 

perception level towards dyslexic students (OR = 4.883, 95% CI 1.728–13.795). 

Teachers who are the head of the institute are more likely to have high perception 

towards dyslexic students (OR = 1.212, 95% CI .089–16.566) as compared to teachers 

who are PGT, TGT and primary teachers. The results of the study suggest that the 

stereotypes of dyslexia are difficult to overcome and require early literacy practices 

and professional development for pre-service and in-service teachers in dyslexia. 

Keywords: Dyslexia, teacher perception, school, teacher, dyslexic children, special 

education 
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Abstract 

To measure the degree of uncertainty several type of entropy of fuzzy set has been 

given in the literature. To researching and processing fuzzy phenomena in real world 

fuzzy set is best way for solving all type of uncertain problem. In the same row we also 

introduced an entropy measure on fuzzy set. The validity of proposed measure is given 

with the help of four axioms and some important properties. 
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Abstract 

This bioinformatics and biostatistics study was designed to recognize and examine the 

differentially expressed genes (DEGs) linked with dengue virus infection in homo 

sapiens. Thirty-nine transcriptome profile datasets were analyzed by linear models for 

microarray analysis based on the R package of the biostatistics test for the 

identification of significantly expressed genes associated with the disease. The 

Benjamini & Hochberg (BH) standard operating procedure assessed DEGs had the 

least false discovery rate and chosen for further bioinformatics gene analysis.  The 

large gene dataset was investigated for systematically extracting the biological 

significance of DEGs. Four clusters of DEGs were distinguished from the dataset and 

found the extracellular calcium-sensing receptor gene expressing CASR protein was 

the most connecting human protein in the disease progression and discovered this 

protein as a potential biomarker for acute dengue fever. 

Keywords: Dengue virus, Differentially expressed genes, Protein-protein interaction, 

bioinformatics. 
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Abstract 

A graph 𝐺 = (𝑉(𝐺), 𝐸(𝐺)) is a 2-odd graph if there exists an injective function 

𝑓: 𝑉(𝐺)  →  𝑍 (the set of all integers) such that for any two adjacent vertices x and y, 

the integer | 𝑓(𝑥) –  𝑓(𝑦) | is either odd or exactly 2. So 𝐺 is 2-odd graph if and only if 

there exists a 2-odd labeling of 𝐺. In this paper, we discuss 2- odd labeling of some 

special graphs such as triangular snake graph 𝑇𝑛, double triangular snake graph 𝐷𝑇𝑛, 

triple triangular snake graph 𝑇𝑇𝑛, and alternate triangular snake graph 𝐴𝑇𝑛.. 

Keywords: Graph, Graph labeling, 2-odd labeling, 2-odd graph 
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Abstract 

In this paper we study invariant lightlike submanifolds of Lorentzian para-Sasakian 

manifolds. We investigate geodesic CR-lightlike submanifolds of Lorentzian para-

Sasakian manifolds. We study screen CR-lightlike submanifolds of Lorentzian para-

Sasakian manifolds. Some necessary and sufficient conditions for mixed geodesic, 

totally geodesic, �̅�- geodesic and �́�-geodesic contact CR-lightlike submanifolds and 

SCR- lightlike submanifolds are obtained. 

Keywords: Lorentzian para-Sasakian manifolds, lightlike submanifolds, geodesics, 

invariant submanifolds, CR-lightlike submanifolds and SCR-lightlike submanifolds. 
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Abstract 

This article is about   transient information regarding the functions that satisfy the 

conditions of monotonicity and convexity on a set, on set of matrices of particular 

patterns with finite or infinite order, known as operator monotone or operator convex 

functions. Data is gathered by investigating numerous existing articles, review papers 

and publications which shows wide scattering in multiple dimensions according to the 

behaviour and prolific results. This work emphasises not only on origin, key results 

and applications of convexity and monotonicity but also on their extension in different 

directions. It takes us to the current research scenario in relating fields and may 

provide opportunity to express some new ideas, methods or concepts. 
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Abstract 

This paper presents the idea of generalized closed sets (briefly, known as 𝑔Å𝑠-closed) 

in Alexandroff Soft topological spaces in which topology 𝜏Å𝑠has the collection of soft 

closed sets and Å𝑠 defines the arbitrary set of parameters. Also, various properties as 

well as their characteristics have been incorporated.  
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Abstract 

Mathematical modeling of infectious disease has been surging importance in today's 

world. In this  formulated work the transmission of coronavirus is discussed. In this 

proposed study a model based on SEIVR [Susceptible-Exposed-Infectious-

Vaccinated-Recovered] is formulated with the consideration of vaccination factor. The 

reproduction number for the infectious disease covid-19 calculated using the next 

generation method. Assumption becomes true by this model that is the reproduction 

number is inversely proportional to the fraction of the population following self 

quarantine. The recovered class is increasing because vaccination is provided and 

people are following self quarantine. From all the formulated graphs, it is also clear 

that if people's immunity is strong, they are automatically removed from the risk of 

getting infectious from this disease covid-19.  
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  Abstract 

One of the fastest, oldest and the most adopted methods for solving unconstrained 

optimization problems are the conjugate gradient methods. Over the decades, a 

number of researches had been taken to extend the methods (CG methods) to solving 

monotone nonlinear equations. This paper presents a scaled three-term CG method 

for convex constrained monotone nonlinear equations. The method possesses 

sufficient descent property as well as trust-region feature. Global convergence of the 

proposed method was proved using some appropriate assumptions. Two sets of 

numerical experiments were carried out to show the effectiveness of the proposed 

method by comparison with some existing methods in the literature. The first 

experiment solved convex-constrained monotone nonlinear equations using some 

benchmark test functions. In the second experiment, the proposed method was 

applied to solve signal and image recovery problems arising from compressive 

sensing. 

Keywords:Convex constraints; Conjugate gradient methods; Monotone equations; 

Projection method; Compressive Sensing 
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Abstract 

Cosmology is the study of the largest-scale structures and dynamics of our universe 

and is deals with subjects regarding 'its orgin and evolution.  Cosmology involves itself 

with studying the motions of the celestial bodies. 

The twentieth century advances made it possible to speculate about the origins of the 

universe and allowed scientists to establish the Big Bang as the leading cosmological 

model, which most cosmologists now accept as the basis for their theories and 

observations.  

Key words: Cosmology, Big Bang   
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Abstract 

India is an overpopulated country and it is a developing country. The main problem in 

the development of India is, its population. Due to population of India, India faces many 

problems. The population of India as compare to the population of Indian doctors is 

very high. The health system of India is very dangers at this time (may, 2021) due to 

covid-19. The cases will be increases with time and the doctors in India is constant. 

That is why Indian Government must increase the hospitals and the number of 

Doctors. the predicted population of the year 2020 of India is 1,396,366,070 and it will 

be in 2025 is to be find out with number of doctors and hospitals in India. 
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Abstract 

This model, which we have developed is an inventory model for the perishable items 

in which we assumed that the demand function decreases exponentially with time with 

the condition that shortages are not allowed and replenishment rate of perishable 

items is considered to be infinite. The demand rate is taken as time dependent 

exponential function and holding cost is also taken as time dependent. The 

deterioration rate of perishable items is constant. This model is solved systematically 

by reducing the total inventory time .The effectiveness of this model is depicted with 

the help of numerical example which illustrate the model. We have studied sensitivity 

analysis using the software mathematica for all the parameters to know the efficacy of 

this model. The graphical illustration is also given. 

Keywords: EOQ, Inventory Models, Perishable items, Exponential demand, Holding 

Cost. 
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Abstract 

The rationale behind double direction approach is that there are two corrections in the 

scheme.  If one correction fails during iterative process, then the second one will 

correct the system. Therefore, this research aims to present an accelerated derivative-

free method with a modification of the secant equation to solve system of nonlinear 

equations via double direction approach. Using the acceleration parameter, the 

scheme approximated the Jacobian by properly constructed diagonal matrix. 

Furthermore, norm decent line search is employed to the scheme to compute the 

optimal step length. Under mild conditions the global convergence of the proposed 

method is determined. Numerical results recorded in this paper using a set of large-

scale test problems suggest that the proposed approach is successful for large-scale 

problems. Moreover, the proposed method is successfully applied to handle the 

problem of Chandrasekhar's integral equation arising in radiative heat transfer which 

improved the results than the Newton and inexact double step length method (IDSL) 

methods, existing in the literature. 
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Abstract 

A graph G= (V (G), E (G)) is said to admit a prime distance labeling if there exists a 

one-to-one labeling of its vertices f : V (G) → Z such that for any two adjacent vertices 

u and v in G, the integer |f(u) − f(v)| is a prime. So G is a prime distance graph if and 

only if there exists a prime distance labeling of G and a graph G′ = (V(G′), E(G′)) with 

p-vertices is said to admit a prime labeling if there exists an injection f :V(G’) →{1, 2, 

..., p} such that for each edge e = uv, gcd{f (u), f (v)}=1. A graph which admits a prime 

labeling is called a prime graph. In this paper, we investigate prime labeling and prime 

distance labeling of various classes of graphs. 

Keywords: Graph Labeling, Prime Labeling, Prime Distance Labeling, Middle Graph, 

Isomorphism of Graphs, Centre of a Group, Non-Commuting Graph, Quaternion 

Group. 
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Abstarct 

There  are  so  many  nonlinear  evolution  equations.  But,  in  this  paper,  the  modified  

Kudryashov  method  (MKM)  is  proposed  to  find  the  exact  solution  of  the  Korte-

weg  de  Vries-Burgers  (KdVB)  equation.  We  have  solved  it  and  get  a  new  exact  

travelling  wave  solution.  The  modified  Kudryashov  method  is  a  very  effective  

method  and  widely  used  to  obtain  the  solution  of  nonlinear  evolution  equations. 
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Abstract 

In this paper, the numerical simulation of three time-dependent hydromagnetic 

Poiseuille, Couette, and generalized Couette flows for an incompressible non-

Newtonian micropolar dusty (fluid-particle suspension) is presented. The flows are 

considered through an inclined channel between two parallel nonporous plates. The 

governing coupled partial differential equations for the flow of non-Newtonian 

micropolar dusty fluid are formulated in a cartesian coordinate system and are 

approximated by using a modified cubic B-spline differential quadrature method. The 

effects of ion slip, viscous dissipation, Joule heating, and Hall current, Eckert 

(dissipation) number, Reynolds number, Prandtl number, micropolar material 

parameters, and other important hydrodynamic fluid parameters on unsteady flow 

velocity, microrotation characteristics are illustrated by graphs. It has been noted that 

the linear velocity of the fluid and particle rises from the horizontal to the vertical 

channel, fluids and particle velocities are reduced with increasing Hartmann numbers 

whereas they are elevated with increment in Hall parameter. 

Keywords: Micropolar dusty fluid, unsteady flow, modified cubic B-spline, differential 

quadrature method, Magnetohydrodynamics. 
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Abstract 

In this paper, solution of nonlinear systems of partial differential equations compute 

using Laplace transform modified Adomian decomposition method (LT-MADM). The 

proposed method is simple and effective method which is better than Laplace 

transform Adomian decomposition method (LADM). The proposed method is used to 

demonstrate the adequacy and authenticity of the technique. Some examples are 

given to illustrate the process. 

Keywords: Laplace Adomian decomposition method, Approximate solutions, Non-

linear partial differential equations. 
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Abstract 

 In this article, a new numerical technique based upon Haar scale 3 wavelets is 

proposed for the solution of Klein–Gordon equations. Klein–Gordon equation occurs 

in many phenomena of applied physics fields such as, quantum field theory, fluid 

dynamics, etc. Wavelets have become a powerful tool in almost all the areas of 

engineering and science. In this technique, spatial discretization is done by Haar scale 

3 Wavelets. The quasilinearization process is used wherever we encountered with the 

non-linearity in the equations. The proposed scheme is tested on some test problem 

governed by the equations of above said types to establish the competency of the 

proposed scheme. 

 Keywords: Haar scale 3 wavelets, Quasilinearization, Partial differential Equations 

(65L10) 
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Abstract 

Energy power is highly needed to deal with modern human lifestyle. Therefore, 

choosing a proper energy resource is a vital activity to satisfy the regular demand of 

energy along with the consideration of environmental and social impact of it. This 

paper proposed a methodological analysis for the determination and installation of 

energy plant in a particular location under the conditions to fulfil the demand and to 

maintain socio-economic sustainability. Since, there are several energy resources 

available, including renewable and non-renewable resources, it is very necessary to 

choose appropriate resource to be used for energy plant installation for a particular 

location. The choice of location depends on many factors like price, availability of 

resources etc. This study examines the priority of factors for a specified area and 

develops a process to select the most suitable energy resources. Multiple locations 

are considered for the study. For each location, the most appropriate energy 

production plant is determined under intuitionistic fuzzy environment. Moreover, this 

paper applies two different approaches for location selection as Sanchez approach 

and fuzzy TOPSIS. The methods are described with numerical data. The results are 

graphically analyzed and are compared between the two approaches. The study 

concluded that the TOPSIS is useful to obtain more accurate approximation than the 

Sanchez approach but with long computational approach. On the other hand, Sanchez 

can obtain results with lower computational steps. 
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Abstract 

An inventory model without shortages is discussed. Considering negligible lead time. 

In this model, we have discussed inventory management for deteriorating items. We 

have considered the demand as a cubic function as a polynomial of degree three. The 

rate of deteriorating is considered as a cubic polynomial as a function of time. We have 

also discussed inventory dependency on cubic demand function. There are lots of 

advantages of using cubic function in model. Cubic functions are mostly helpful to 

relate the different model with real life situations. That helps the researcher to 

elaborate the changes taking place gives more clear idea. Cubic function are not only 

useful for the numerical justification but also gives a clear picture of model with the 

help of graph. In this paper we try to give more clear idea about better values for that 

we solve the model with the help of MATHEMATICA. Also given the graph to make 

everyone understand. To elaborate the model a numerical example is provided. In 

depth sensitivity analysis has been undertaken. 
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Abstract 

In nature, the eastern North American monarch population is noted for migrating 

thousands of miles south from the northern United States and southern Canada to 

Mexico in the late summer/autumn. A new form of nature-inspired metaheuristic 

algorithm called monarch butterfly optimization (MBO), a first of its kind, is propagated 

by simplifying and idealizing monarch butterfly migration. Both monarch butterfly 

individuals in MBO are found in two distinct lands: southern Canada and northern USA 

(Land 1), and Mexico (Land 2). (Land 2). As a result, the monarch butterfly's locations 

are changed in two ways. To begin, the migration operator generates offspring 

(position updating), which can be changed by the migration ratio. The butterfly 

changing operator is then used to fine-tune the positions of other butterflies. The 

number of the newly created butterflies in these two forms remains equal to the original 

population to keep the population constant and reduce fitness evaluations. An update 

to the Ackley function is performed in this article. The experimental results show that 

updating the chromosome feature, which is inside the Ackley function, improves MBO 

efficiency. The comparative results modified Ackley function in MBO with different 

distribution function are presented through graph which shows the better MBO 

efficiency. 

Keywords: Evolutionary computation, Monarch butterfly optimization, Migration, 

Butterfly adjusting operator 
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Abstract 

Teaching-Learning Based Optimisation(TLBO) approach is widely accepted in 

numerous engineering applications. Despite the similarity of this algorithm to other 

Metaheuristic techniques in terms of employing a set of solution and stochastic nature, 

the inspiration of algorithm is unique. This paper aims at discussing the position of 

TLBO within the domain of Nature-Inspired Algorithms (NIA).The effectiveness of this 

simple and robust paradigm in the fields of engineering and sciences is gaining 

popularity rapidly due to its  

less complex approach in tuning with the algorithm and other common parameters like 

population size, number of iterations and stopping criteria, etc. The paper also 

highlights the development, mechanism, mathematical formulation and algorithm of 

Teaching-Learning Based Optimisation. Furthermore, it is concluded that Teaching-

Learning Based Optimisation is a promising variant in the class of stochastic methods 

that can be extended to find solutions of challenging real-world problems. The review 

is expected to be useful for the freshers in research area of Optimisation techniques. 

Keywords: Teaching Learning Based Optimisation, Nature Inspired Algorithms, 

Metaheuristic, Stochastic method  
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Abstract  

To design and develop an efficient aircraft, the theory of aerodynamics, propulsion, 

structures, materials, flight mechanics, avionics systems, and advanced technologies 

are extremely necessary. In addition, aircraft design has a significant impact on the 

aviation industry in terms of economic aspects. Each of this theory represents some 

major influencing parameters such as aerodynamics configurations, propulsion and 

emission, flight systems and avionics, structures and materials, and economy. 

Therefore, this paper aims to find out the cause-effect connections between the 

influential parameters. The connection between the influential parameters of the 

design can be obtained using MCDM method. DEMATEL Technique is one of the most 

ideal MCDM methods to analyse and picturize the impact relation among the critical 

parameters. Using such technique, this paper examines the criterion-relation map and 

determines the threshold value among the influencing attributes.  

Keywords: Aircraft Design, DEMATEL, MCDM, Aircraft 
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Abstract 

Many researchers have been working on recurrence relation sequences of numbers 

and polynomials which are useful topic not only in mathematics but also in physics, 

economics and various applications in many other fields. There are many useful 

identities on recurrence relation sequence but there main problem to find any term of 

recurrence relation sequence we need to find previous all terms of recurrence relation 

sequence of numbers and polynomials. There were many important theorems 

obtained on recurrence relation sequences. In this paper we have given special 

identity for generalized Fibonacci sequence of number and Fibonacci sequence of 

polynomials. These identities are very useful to represent Fibonacci generalized 

sequence of numbers and Fibonacci sequence of polynomials in the form of matrix. 

Authors define a special formula in this paper by this we can find special representation 

of Fibonacci generalized sequence of numbers and Fibonacci sequence of 

polynomials in the form of matrix. So, we can say that this paper is generalization of 

property of Fibonacci sequence of number and Fibonacci sequence of polynomials 
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Abstract 

During COVID-19 pandemic from 2019 onwards emergent demand of online classes 

has become worldwide prevalent. In the present era of pandemics along with 

advanced information and communication technology (ICT), institutions have shifted 

their pedagogy and are providing effective class room learning using web. Students 

are also joyful getting rid of class room constraints like modality, rigidity and 

inconveniency. The main objective of this research was to determine quality learning 

and students career growth as educational outcome via massive open online courses 

(MOOCS) as compared to that of traditional classes going physically offline and face 

to face (F2F). A total of 92 students of UG and PG level from different Indian 

universities and 8 countries including India were interviewed through questionnaire 

shared to achieve the objective. No significant difference was observed. In many 

research questions MOOCS were better proved than F2F. This paper will enrich the 

domain of distance learning, management and promote online learning using ICT. 

Keywords: MOOCS, F2F, ICT, pedagogy, distance learning etc. 
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Abstract 

In  the  present  paper  we  are  using  linear  programming  from  Operation Research.  

To  make  an  optimum  model  i.e.  to  reduce  the  expenditure  on micro   nutritional  

supplements  specially  vitamins  and  minerals.  It  details  the  constraint  of  problem,  

specifies  objective,  structure  mathematical  model  and  applies  operation  research  

tool.  To  provide  the daily  needs  of  supplement  for  the  particular  age  persons. 
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Abstract 

The role of Fourier Series and Fourier Integral Equations in both theoretical and 

applied mathematics is extremely important. The aim of this paper is to introduce the 

reader to some of the most critical aspects of historical development of Fourier series 

and Fourier integrals theory and applications. The paper is based on the work of 

Sneddon, Srivastva et al. on solving Dual Fourier series, Triple Fourier series and 

Quadruple Fourier series Equations by using various methods. The different methods 

for solving Dual integral equations, Triple integral equations and Quadruple integral 

equations given by Parihar, Tranter et al. will also be mentioned. Finally, some recent 

applications of these equations to the mathematical theory of elasticity also stated. 

Keywords: Fourier series equations, Fourier integral equations, Dual integral 

equations, Triple integral equations, Quadruple Integral Equations, Fredholm Integral 

Equations, Griffith Crack, Bessel Function. 
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Abstract 

In  this  paper,  Accelerated  Homotopy  perturbation  Elzaki  Transformation  Method  

(AHPETM)  is  applied  to  obtained   an  approximate  series  solution  of  the  nonlinear  

partial  differential  equation.  The  proposed  method  was  derived  by combining   

accelerated  homotopy  perturbation  method  and  Elzaki  transform.  This  method  is  

capable   of   reducing  the  size  of  computational  work  and  found  to  be  more  

efficient  method. To  support  the  effectiveness  and   legitimacy  of  proposed  method 

,  the  proposed  technique  is  implemented   on  nonlinear  partial  differential  

equation. 

Keywords: Homotopy  perturbation  method;  Elzaki  transform ;  nonlinear  partial  

differential  equation. 
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 Abstract 

In  this  manuscript,  we  present  a  new  sequence  of  operators,  i.e., Baskakov-

Kantorovich  operators  depending  on  two  parameters α ∈ [0, 1] and ρ > 0 to 

approximate  a  class  of  Lebesgue  measurable  functions  on  [0.∞).  Next,  we  give  

basic  results  and  discuss  the  rapidity  of  convergence  and  order  of  approximation. 

Further,  Graphical  and  numerical  analysis  are  presented.  Moreover,  local and 

global approximation properties are discussed in terms of first and second order 

modulus of smoothness, Peetre’s K-functional and weight functions for these 

sequences in different spaces of functions. Lastly, A−Statistical approximation results 

are obtained. 

Keywords: Baskakov operators, modulus of continuity, rate of convergence, Gamma-

function.   
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Abstract 

A graph G= (V (G), E (G)) is said to admit a prime distance labeling if there exists a 

one-to-one labeling of its vertices f : V (G) → Z such that for any two adjacent vertices 

u and v in G, the integer |f(u) − f(v)| is a prime. So G is a prime distance graph if and 

only if there exists a prime distance labeling of G. In this paper, we investigate prime 

distance labeling of various classes of graphs. 

Keywords: Graph Labeling, Prime Distance Labeling, Prime Distance Graph 
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Abstract 

The main goal of this work is to find the general solution of the following functional 

equation in the class of functions 𝑓:ℝ → ℝ: 

𝑓(𝑥 − 𝑦) − 𝑓(𝑥)𝑓(𝑦) = 𝑑 𝑠𝑖𝑛 𝑥 𝑠𝑖𝑛 𝑦 

for all 𝑥, 𝑦 ∈ ℝ, where 𝑑 < 1. In addition, we will present some Hyers-Ulam stability 

results through the theorem of superstability are investigated. 

Keywords: Functional equation, Hyers-Ulam stability, Trigonometric 
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Abstract 

Generally new constructions go on remote areas to develop where there are no means 

of transport, medical facilities, first aids, security by the contractors in sufficient 

numbers and a huge number of helpless, low paid laborers reside there on spot of 

construction. So these construction sites are very much vulnerable to the terrorists’ 

attacks. Recently number of terrorists’ attacks on constructions in progress and 

existing both drew the researchers and designers attention. In this research 18 Indian 

construction organizations were surveyed and it was investigated that most of the 

companies were performing well in overall safety measures needing little improvement 

to reach to the excellence but in terrorism management before, during or after 

completion of the project leaving a few construction companies rest were lagging 

behind as revealed by considerable R2 value (0.754) with trending linear equation of 

which positive vertical intercept (0.6931) showing only first three companies taking 

care and negative slope (-0.0462) of line shows terror management failing in most of 

the companies surveyed. This research will not only enrich the construction project 

management domain but will be an alarm to governments and for safety of 

constructions before, during or after completion of projects also. 

Keywords: Construction, safety, management, terrorism etc. 
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Abstract 

In this paper, Bianchi type-V cosmological model in perfect fluid with quadratic 

equation of state 𝑝 = 𝛼𝜌2 − 𝜌, where 𝛼 ≠ 0, has been studied in modified theory of 

gravity. The general solution of the f (R, T) equations for Bianchi type-V space-time 

has been obtained by considering a law of variation of scale factor which yield a time 

dependent deceleration parameter. The model represents the transition of the 

universe from early deceleration phase to the recent accelerated expansion phase. 

Keywords: Bianchi type-V, Quadratic equation of state, Modified theory of gravity, 

Pressure and Density. 
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Abstract 

The characteristics of a Nano fluid over an inclined vertical porous plate with thermal 

radiation. The governing non-linear partial differential equations together with 

boundary conditions are transformed into non-linear ordinary differential equation by 

using similarity transformation and are solved by numerically by using suitable 

methods. The influence of important parameters such as Lewis number, buoyancy 

ratio parameter ,and also different parameters discussed.  

Keywords: Nano fluid, Porous medium, Radiation effect. 
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Abstract 

The effect of chemical reaction on unsteady combined heat and mass transfer flow of 

a viscous electrically conducting fluid in a vertical wavy channel with oscillatory flux. 

The non-linear governing equations are solved by employing a regular perturbation 

technique with the slope  of the wavy wall as a perturbation parameter. The velocity, 

the temperature and the concentration are analyzed for different variations of the 

governing parameters. The rate heat and mass transfer are evaluated for different 

variations. 

Keywords: Heat Transfer, Mass Transfer, Chemical reaction, Wavy channel 
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Abstract 

It becomes indispensable to make use of covariates in block designs when they cannot 

be controlled like blocks using basic principle of local control in an experiment. 

Optimum covariate designs have been discussed well in completely randomized (CR) 

design setups, randomized block (RB) design setups, balanced incomplete block (BIB) 

design setups, two associate partially balanced incomplete block (PBIB) design 

setups, binary proper equi-replicate block (BPERB) design setups, balanced treatment 

incomplete block (BTIB) design setups, etc. The key motivation to the present work is 

(Dutta, Das, & Mandal, 2009) where, designs have been summed up for more 

problematic, yet popular set-ups, higher (three) associate partially balanced 

incomplete block designs by taking into consideration the scenarios where there is 

certain freedom on selection of covariates' values, which aims at achieving minimum 

variance or maximum precision for estimation of regression parameters. Construction 

of these designs rely largely on construction methodologies of PBIB designs, along 

with Hadamard matrices, Khatri-Rao product and Kronecker product. 
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Abstract  

Onset of double diffusive convection is studied in water and ester based magnetic 

nanofluids for a thin horizontal layer. The fluid is heated and salted from below. The 

effect of three important slip mechanisms viz., Brownian diffusion, thermophoresis and 

magnetophoresis has been incorporated. The Eigen value problem is solved by the 

Chebyshev Pseudospectral method. Critical Rayleigh number is determined in terms 

of the governing non-dimensional parameters. 

Keywords: Nanoparticles, Magnetic nanofluids, Convection 
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Abstract 

The two mathematical models of Nitrogen, Phytoplankton and Zooplankton (NPZ) and 

whooping cough SIR model that concerns with the susceptible, infected and recovered 

cases of the population are considered in this paper. To incorporate with the 

unidimensional movements of the three species in each of the NPZ and SIR models, 

the models are considered with diffusion terms. A numerical scheme based on the 

collocation of cubic B-splines is proposed to estimate the solutions of the considered 

NPZ and SIR models. The numerical results obtained are compared and found in good 

agreement with those already available in the literature. Due to unavailability of the 

analytic solutions of these models, such a numerical scheme can be of prime interest 

for biologists to interpret the results theoretically. 
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Abstract 

Probability density evolution of an insect population is discussed by taking non linear 

stochastic differential equations for the growth and also using the related Fokker-Plank 

equations for the probability densities which are time dependent. It can be seen that 

the variance behavior depends on initial conditions whereas the effect of initial 

conditions disappears rapidly in mean case. We can observe the difference in the 

response of mean and variance as the growth of insects proceeds. It is found that 

variance of the process may increase monotonically to a level above the steady state 

variance before getting back to steady state variance. 
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Abstract 

Evolution of species encounter different sudden short term changes in population 

density in this ever changing environment. Impulsive differential equations are an 

appropriate tool to model population ecology. A single-species population model under 

the influence of constant and linear impulsive perturbations at fixed moments of time 

is analyzed in which Monod Haldane functional response is taken as predation term. 

The conditions required for the permanence of species are established by using 

comparison analysis technique. To substantiate the theoretical findings, numerical 

simulation is done using MATLAB.  
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Abstract 

Tuberculosis (TB) is an infectious disease that mainly affects the lungs and it is caused 

by Mycobacterium tuberculosis (MTB) bacteria. WHO reported that a total of 1.4 

million people died from TB in 2019 and TB is one of the top 10 causes of death in the 

world. Since over 95% of cases and deaths are in developing countries and lot factors 

such as diabetes, alcohol, malnutrition, tobacco smoke, and air pollution impact the 

people and accelerate progression to TB disease, it is our utmost interest to analyse 

the risk factors of TB. Therefore, this present to combine the salient features of 

ELECTRE and TOPSIS methods are combined under fuzzy environment to analyse 

the risk factors of TB. Moreover, sensitivity analysis is done to check the robustness 

of the results of the proposed method. 

Keywords: Risk factors Tuberculosis, Decision making, Fuzzy logic, ELECTRE 

method, TOPSIS method 
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Abstract 

The virus arises from Wuhan, popularly called as “coronavirus” has been spread all 

over the world in a short period. India has also taken preventive measures to control 

this threatening virus. In addition to precautions, it is necessary to analyze the risk 

factors of covid-19 in overpopulated countries to reduce the impact of the virus. As 

India is the second-populated country, analysing  the risk factor of covid-19 helps in 

categorizing the likely and non-likely people affect by the virus. The work manages the 

fuzziness through intuitionistic fuzzy sets combine with the VIKOR decision-making 

process to find the important risk factor of covid-19. The objective weights of the 

criteria are evaluated by entropy measures. Moreover, sensitivity analysis is 

conducted to verify the robustness of the results of the proposed method. 

Keywords:Intuitionistic triangular fuzzy number, VIKOR method, Shannon entropy, 

risk factors of covid-19 
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Abstract 

Nonlinear evolution equations play an important role in understanding the 

phenomenon in science and engineering. Korteweg–de Vries (KdV) equation is one 

of the well-known equation having periodic solutions. Various methods have been 

developed by mathematicians to obtain a numerical solution of differential equations 

with efforts to get minimum errors. Fourier transform method is one of such numerical 

methods. In this work the solitary solution of Korteweg–de Vries equation has been 

discussed using the Fourier transform method with a comparison with the numerical 

solution obtained by the numerical approach using differential quadrature method. 

Keywords: Korteweg–de Vries (KdV) Equation, Fourier Transform Method, 

Differential Quadrature Method, Periodic Solutions. 
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Abstract  

In the present manuscript, we prove some common fixed point theorems for two pairs 

of weakly compatible mappings satisfying certain rational type contraction condition in 

the framework of 𝐶 ∗- algebra valued metric spaces. The main section of the 

manuscript is further subdivided into three main section. In the first subsection of the 

main section, results are provided for common fixed point using basic result. In the 

second subsection, results are provided by using EA property. In the third subsection 

some theorems are established by using of CLR property in  𝐶∗-algebra valued metric 

space. The proved results extend and generalize some of the results in the literature. 

Illustrative examples have been provided to support the proved results. 
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Abstract 

The aim of the present study is to introduce bipolar intuitionistic fuzzy competition 

graph which is the generalization of competition graph. In a bipolar intuitionistic fuzzy 

digraph, the targets are valuable as it depends on the competing power of the 

competitors. Also, the number of competitors may vary sometimes. Based on these 

clues, this study presents two generalizations of bipolar intuitionistic fuzzy competition 

graphs namely bipolar intuitionistic fuzzy 𝑘-competition graph and bipolar intuitionistic 

fuzzy 𝑝-competition graph. The notion of directed bipolar intuitionistic fuzzy graph is 

coined in this article. Moreover, some results on the graphs are studied. 

Keywords: Competition graphs, bipolar intuitionistic fuzzy digraphs, bipolar 

intuitionistic fuzzy out-neighborhoods, bipolar intuitionistic fuzzy in-neighborhoods. 
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Abstarct 

Solutions of nonlinear evolution have attracted the interest of many mathematicians 

and physicists. The Camassa–Holm (CH) equation is a well-known shallow water 

evolution equation having applications in mathematical physics and engineering 

sciences. The present work is to study the peakon solution of this equation which is a 

special form of solitary solution which is peaked in the limiting case and the first 

derivatives are discontinuous in the peaks. The obtained solution is presented 

graphically and numerically for finite values of the involved parameters.  
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Abstract 

Nanofluids, the dispersions of the nanoparticles, have attracted a great attention due 

to their unusual features which offer exceptional potential for many applications. In this 

paper, the study of synthesis and applications of the nanofluids have been 

summarized and reviewed. The challenges of nanofluids, important slip mechanisms 

and conservation equations have also been discussed. 

 Keywords: Nanofluids, Nanoparticles, Applications, Challenges, Slip mechanism 
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Abstract 

The world is full of uncertainties. To deal with the uncertain nature mathematically, 

fuzzy set came into being. Fuzzy set was then extended to intuitionistic fuzzy set where 

the set itself contains its membership, non-membership and its hesitancy. When all 

the components in the set converge at a crisp number as 𝒏 → ∞, dense fuzzy set was 

identified. Thus, by introducing dense fuzzy set into the field of intuitionistic set theory, 

intuitionistic dense fuzzy set was introduced. In this present study, an effort has been 

made in ranking an intuitionistic dense fuzzy set. Ranking plays a vital role in fuzzy 

decision making problems and in numerous fuzzy applications. Ranking a fuzzy tuples 

is not as easy as an ascending order ranking. There are numerous methods for ranking 

a fuzzy number. But in all the cases it is found that, they end up in giving unsatisfactory 

results due to the complexity of the problem in one way or the other. Thus, this paper 

paves a way in finding a ranking method for the intuitionistic dense fuzzy set by means 

of Haar ranking and Yager’s ranking. Numerical examples are given and Cauchy's 

sequence has been utilized for better illustration. 

Keywords: Dense fuzzy set, Intuitionistic Dense fuzzy set, Trapezoidal fuzzy number, 

Intuitionistic Trapezoidal fuzzy number, Ranking, Haar ranking, Yager’s ranking. 
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Abstract 

We are demonstrating some new fixed-point theorems associated with Picard 

sequence in complete G-metric spaces. We establish the consequences of Khojasteh 

et al. [1] for single-valued mappings in G-metric spaces. Furthermore, to show the 

applicability of  our result we have given an example. 

Keywords: Picard sequence, fixed point, G -metric space. 
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Abstract 

The current research provides the potential role of active nonlinear control functions 

in the asymptotic convergence of the synchronized errors. Firstly, we design a 

systematic procedure to investigate hybrid synchronization in identical chaotic 

chemical reactor systems via active control method. In view of master-slave 

configuration and Lyapunov's theory of stability, the considered methodology 

determines the global asymptotic stability of the error dynamics of the given system. 

Finally, numerical simulations using MATLAB toolbox are implemented for illustrating 

the efficacy and feasibility of the discussed strategy.  

Keywords: Active control method;  chaotic system; hybrid synchronization; active 

control method; Lyapunov stability theory; MATLAB 
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Abstract 

Secure transmission of data through insecure channel is always a prime importance 

and apart from this transmission time and data size are also of significant aspect. In 

this paper scheme is developed combining the RSA algorithm for secure transmission 

and the Goldbach code algorithm is used to compress the data which can enhance 

the transmission time. Algorithm of the proposed scheme is developed with illustrative 

example. 
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Morphometric analysis for soil and water conservation of sub-

watersheds in Shivalik foothills of Punjab using geo-spatial 

technology 

 Surender Singh*, Ripudaman Singh 

Department of Geography, Lovely Professional University, Phagwara-144411,  

Punjab, India 

Email: surenders340@gmail.com 

Abstract 

Morphometric analysis forms the basis for planning water and soil conservation 

treatments in a sub-watershed. Geospatial topology based morphometric analysis in 

sub-watersheds, located in the Kandi region of Punjab, were calculated using the IRS 

data of LISS IV, Cartoset-1 merged satellite data, ASTER DEM and ArcGIS software. 

As per analysis, sub-watersheds are the multiple stream order sub-watersheds. The 

dendritic drainage pattern is found in the sub-watersheds. Both length as well as 

number of streams decrease with the increase in the order of streams. Result of 

morphometric analysis indicates lesser effect of geological structure on the drainage 

pattern of the sub-watersheds. Drainage density of sub-watersheds reflects the 

closeness of spacing in channels with permeable sub strata. Fine drainage texture 

and large length of the overland flow in sub-watersheds resulted into high peaked 

hydrographs and high sheet erosion in the sub-watersheds. The circularity ratio, form 

factor and elongation ratio of the sub-watersheds indicate that sub-watersheds are 

less elongated in shape, associated with medium to high relief, having moderately 

permeable sub-soil conditions resulting in moderate peak discharge, and moderate 

runoff volume resulting in high soil erosion. The sub-watersheds require urgent 

conservation measures to control siltation of the reservoirs. 
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MTH111 

Multiplicative coupled Fibonacci sequence of fifth order 

Vipin Verma, Vikas Ranga* 

Department of Mathematics, Lovely Professional University, Phagwara-144411, 
Punjab, India 

Email: vickyrangaphd@gmail.com 
Abstract 

In the recent year, there has much interest in development of Coupled Fibonacci 

Sequence in last decade, additive Coupled Fibonacci Sequence are popularized but 

Multiplicative Coupled Fibonacci Sequence of Recurrence Relation are less known. 

The concept of Coupled Fibonacci Sequence was firstly introduced by K.T.Atanassov 

in 1985. He contemplates Multiplicative Coupled Fibonacci Sequence of second order 

in 1995. Fibonacci was evolved by Leonardo de Pisa (whose nickname was Fibonacci, 

which means son of Bonacci) in 1202 as a result of his investigation on the growth of 

a population of rabbits. The consecutive Fibonacci numbers are produced by adding 

together the two previous numbers in the sequence, after specifying suitable initial 

conditions. This paper developed out of an interest in the Fibonacci sequence and a 

desire to extend the results of Multiplicative Coupled Fibonacci sequence. Ever since 

Fibonacci (Leonardo of Pisa) wrote his Liber Abbaci in 1202, his intriguing sequence 

has fascinated men through the centuries, not only for its inherent mathematical 

riches, but also for its applications in art and nature. Indeed, it is almost true to say 

that the research generated by its nearly amounts to the quantity of off- spring 

generated by the mythical pair of rabbits who started Fibonacci off on the problem. 

Much work has been done on Multiplicative Coupled Fibonacci Sequence of second, 

third and fourth order. In this paper we present some identities of Multiplicative 

Coupled Fibonacci Sequence of fifth order under two specific schemes. 
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Interactions of gravity with isotropic magneto micropolar elastic 

material with two - temperature theory 

Varun Kumar*,  Rafiya Nazir 

Department of Mathematics, Lovely Professional University, Phagwara-144411, 

Punjab, India 

Email: varun.kumar@hotmail.co.in, rafiyanazir25@gmail.com 

Abstract 

In this paper, the impact of Lorentz and Gravitational force on homogenous isotropic 

micropolar elastic material which is assumed to be perfectly conducting has been 

investigated. Graphical output of the solution obtained using normal mode analysis 

has been demonstrated for the case of ramp - type thermal shock boundary conditions. 

Comparison of components of stress, strain and temperature distribution has been 

done for different values of gravity `g' and time interval `t'. 
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Some fixed point results using 𝑭-weak expansive mapping in 

relation theoretic metric space 

Astha Malhotra, Deepak Kumar* 

Department of Mathematics, Lovely Professional University, Phagwara-144411, 

Punjab, India 

Email: deepak.kumar@lpu.co.in 

Abstract 

In this paper, we put forward the notion of 𝐹-weak expansive mapping and 

simultaneously prove some fixed point result specifically in relation theoretic metric 

space. In addition, our result generalizes one of the result obtained by [Jarosław 

Górnicki (2016). Fixed point theorems for F-expanding mappings, Fixed Point Theory 

and Applications, 2017(1)]. Also, some illustration is provided which further 

substantiates the result proved herein.  

 

 

 

 

 

 

 

 

 

 

 

mailto:deepak.kumar@lpu.co.in


426 

 

MTH114 

The existence of solutions for implicit functional integral equations 

by new generalizations of the banach contraction principle 

Syed Irtaza Hassnain1*, Wutiphol Sintunavarat1 

1Department of Mathematics and Statistics, Faculty of Science and Technology, 

Thammasat University Rangsit Center, Pathum Thani 12120, Thailand 

Email: irtazasherazi786@gmail.com, wutiphol@mathstat.sci.tu.ac.th 

Abstract 

In this talk, we investigate some new generalizations of Banach contraction mappings 

in term of rational expression and prove fixed point results for such contractions. The 

illustrative examples showing the real proper generalization and the advantage of our 

results are given. As applications, we discuss the existence and uniqueness of 

solutions for functional integral equations using our theoretical fixed point results. 

Keywords 

Complete metric space, fixed point, rational type contraction, nonlinear integral 

equation. 
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On novel generalization of enriched contraction fixed point theorem 

via the kirk's iteration 

Woraphak Nithiarayaphaks, Wutphol Sintunavarat* 

Department of Mathematics and Statistics, Faculty of Science and Technology, 

Thammasat University Rangsit Center Pathum, Thani-12120, Thailand 

Email: woraphak.n@gmail.com, wutiphol@mathstat.sci.tu.ac.th 

Abstract 

Based on the idea of enriched contractions due to Berinde and Păcurar in [1], we 

introduce the new generalized contraction mapping, called weak enriched contraction 

mapping and define a double average mapping. Next, we proved that for each self 

mapping satisfying the weake enriched contractive condition has a unique fixed point, 

and it can be approximated by an appropriate Krik iteration procedure. In addition, we 

give an illustrative example of a mapping satisfying the weak enriched contractive 

condition, but it does not satisfy the enriched contractive condition. Moreover, we also 

investigate a local and asymptotic version of weak enriched contraction mapping. 

Keywords: Banach space, enriched contraction, fixed point, Picard iteration, Kirk's 

iteration. 
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Properties of 2-Fibonacci sequence 

Vipin Verma, Priyanka 

Department of Mathematics, Lovely Professional University, Phagwara-144411,  

Punjab, India 

Email: vipin_verma2406@rediffmail.com, priyankarelhan52@gmail.com 

Abstract 

In this paper, properties of 2-Fibonacci sequence {𝐶𝑛 } defined by 𝐶𝑛+4 = 𝐶𝑛+2 +

2𝐶𝑛+1 + 𝐶𝑛 are developed and proved in the form of closed forms of the summation 

formulas. Also, the closed form of summation formulas of its square has been proved. 

In particular, the properties involving alternating sum of 2-Fibonacci sequence and 

product of 2-Fibonacci terms having different indices are discussed.  We present the 

proofs to indicate how these formulas, in general, were developed. Of course, all the 

listed properties are proved by induction. 

Keywords:  2-Fibonacci sequence, summation formulas, closed form. 
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Modelling & Stability analysis of HIV/AIDS transmission dynamics 

among female prostitutes 

Preety Kalra, Shoket Ali* 

Department of Mathematics, Lovely Professional University, Phagwara-144411, 

Punjab, India 

Email: shoketali87@gmail.com 

Abstract  

In this paper, a non-linear mathematical model for transmission dynamics of HIV/AIDS 

among female prostitutes is formulated by dividing the whole population into three 

compartments (i) male (ii) female and (iii) sex workers. The developed model which is 

further subdivided into four classes i.e. susceptible class, slow infective class, fast 

infective class and full-blown AIDS class. The stability of disease free equilibrium and 

endemic equilibria is analyzed. The sensitivity analysis of reproduction number is also 

carried out to validate the analytic results. 

Keywords: HIV/AIDS, Infective compartments, Female prostitutes, Reproduction 

number, Stability. 
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Applications of generalized Kudryashov method to Burgers 

equation 

Monika Jangra*, Sajid Murtaza, Rajeev Prakash 

Department of Mathematics, Lovely Professional University, Phagwara-144411,  

Punjab, India 

Email: monikajangra172@gmail.com 

Abstract 

Searching for exact travelling wave solutions to NLEE’s has become a fascinating 

topic in recent years. The exact travelling wave solutions of these equations are 

obtained by different methods but generalized Kudryashov method is regarded as the 

best method due to its broad range of applications, particularly in physics, biology and 

chemistry. In this paper, the exact travelling wave solutions of Burgers equations 

obtained with the help of Generalized Kudryashov method. 
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Heat transfer between skin and core with the help of mathematical 

modelling    

A.K. Awasthi, Harpreet Kaur 

1Department of Mathematics, Lovely Professional University, Phagwara-144411, 

Punjab, India 

Email: harpreettalwar47@gmail.com, dramitawasthi@gmail.com     

Abstract    

The recently developed field of Bio designing is a cross preparation of the designing 

and organic sciences. The significant regions covered under the discipline of bio-

designing are Applied science, Bio medical designing and Biomechanics. This paper 

is about the study of heat transfer between skin and core with the help of biomechanics 

modelling. Skin is the biggest organ and it covers and secures the complete body from 

mechanical injuries bacterial infections etc. The skin is especially accountable for 

temperature control and heat reconciliation in a human body. The work of Keller and 

Seller, who has developed a very simple model for heat transfer between an 

isothermal core and ambient atmosphere is consider in this paper. One dimensional 

steady state condition to take care of the issue of heat move among skin and core is 

also discussed. Finally, radiation impacts, convection of blood flow and tissue 

metabolism at a body is described. Lastly, outcomes of different flow conditions with 

some reasonable information is mentioned graphically.  

Keywords: Skin, Core, Temperature, Steady state, Transport, Heat transfer, 

Conduction, Radiation, Evaporation, Metabolic, Vascular, Thermal, Blood vessel and 

venous Temperature.    
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Modelling on interacting population dynamics using fractional 

order derivative: A review 

Preety Kalra, Nisha* 

Department of Mathematics, Lovely Professional University, Phagwara-144411,  

Punjab, India 

Email: kalra.preety@gmail.com, nishamz1974@gmail.com 

Abstract 

This review article mainly highlights the importance of using fractional derivatives to 

study population dynamics. Due to non-local behavior and hereditary properties of the 

fractional derivatives, it has attracted the attention of mathematicians, epidemiologists, 

and ecologists to study the population dynamics. There are many ways to define 

fractional derivatives like Riemann, Hadamard, Grunwald-Letnikov, Caputo, etc. But 

out of these Caputo fractional derivative is more suitable to use as it gives the 

derivative of a constant zero and allows traditional boundary conditions in solving 

fractional differential equations. Allee effect in population dynamics is defined as a 

positive correlation between population size and the mean individual fitness of a 

population. It has been observed that in low population density population growth rate 

of prey can be negative, which can lead to the extinction of the prey population. Using 

fractional-order derivatives a lot of work has been done in population dynamics 

incorporating functional responses, herd behavior, prey refuge, delay, dispersion, etc. 

but very little attention has been paid to study population dynamics using the Allee 

effect. 
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Varies representations of third and higher order linear recurrence 

relation of  Fibonacci type numbers  

Dr. K. Sridevi, Mr. Thiruchinapalli Srinivas* 

Department of Mathematics, Dr. B.R. Ambedkar Open University, Hyderabad,  

Telangana, India      

 Email: sri.du.1980@gmail.com       

Abstract 

In this paper ,we are focus to study well known sequence of numbers of Fibonacci 

Type ( like Fibonacci , Lucas, Pell and Jacobistal numbers) with new perspective way, 

to convert  their  second order linear recurrence relations in to , varies ‘k’ number of  

third and Higher Order Linear Recurrence Relations (Without changing of their initial 

conditions of  Second Order). It proves that Representation of Third and Higher Order 

Linear Recurrence Relation of Fibonacci Type Numbers is not Unique . And we are 

evaluated repeated steps of residues of Fibonacci type numbers with integer modulo 

‘m’ ( m = 2 to 11). Also we are introduced  to study a new sequence (every number in 

the sequence repeats two times successively)  <𝐊𝐅𝐧> = 

{𝟏, 𝟏, 𝟐, 𝟐, 𝟑, 𝟑, 𝟒, 𝟒, 𝟓, 𝟓, 𝟔, 𝟔… . . } generated by third order linear  recurrence relation  

 𝐊𝐅𝐧 = 𝐊𝐅𝐧−𝟏 + 𝐊𝐅𝐧−𝟐 − 𝐊𝐅𝐧−𝟑   𝐟𝐨𝐫 𝐧 ≥ 𝟑  with Same   initial  conditions of Fibonacci 

numbers.  

In particularly ,Fibonacci Sequence of numbers  {𝟏, 𝟏, 𝟐, 𝟑, 𝟓, 𝟖, 𝟏𝟑, 𝟐𝟏…… . . } satisfies 

following varies ‘k(>1)’ types of third, fourth and fifth order  recurrence relations. 

𝑭𝒏 = (𝒌 + 𝟏)𝑭𝒏−𝟏 − (𝒌 − 𝟏)𝑭𝒏−𝟐 − 𝒌𝑭𝒏−𝟑    𝒇𝒐𝒓 𝒏 ≥ 𝟑, 𝒘𝒊𝒕𝒉 𝑭𝟎 = 𝟏 , 𝑭𝟏 = 𝟏, 𝑭𝟐 = 𝟐 , 

for all real value of  k. 
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𝑭𝒏 = (𝟐𝒌 + 𝟏)𝑭𝒏−𝟏 + (𝟏 − 𝟐𝒌 − 𝒌
𝟐)𝑭𝒏−𝟐 − (𝟐𝒌−𝒌

𝟐)𝑭𝒏−𝟑  + 𝒌
𝟐 𝑭𝒏−𝟒      𝒇𝒐𝒓 𝒏 ≥ 𝟒,

𝒘𝒊𝒕𝒉 𝑭𝟎 = 𝟏 , 𝑭𝟏 = 𝟏,  

              𝑭𝟐 = 𝟐 ,   𝑭𝟑 = 𝟑 for all real value of  k. 

𝑭𝒏 = (𝟑𝒌 + 𝟏)𝑭𝒏−𝟏 + (𝟏 − 𝟑𝒌 − 𝟑𝒌
𝟐)𝑭𝒏−𝟐 − (𝟑𝒌−𝟑𝒌

𝟐 − 𝒌𝟑)𝑭𝒏−𝟑 + (−𝒌
𝟑 + 𝟑𝒌𝟐) 𝑭𝒏−𝟒

− 𝒌𝟑𝑭𝒏−𝟓  

          𝒇𝒐𝒓 𝒏 ≥ 𝟓, 𝒘𝒊𝒕𝒉 𝑭𝟎 = 𝟏 , 𝑭𝟏 = 𝟏, 𝑭𝟐 = 𝟐 ,  𝑭𝟑 = 𝟑 ,   𝑭𝟒 = 𝟓 for all real value of  k. 

We can extend this methodology to other Fibonacci type numbers like Lucas, Pell and 

Jacobistal numbers. 
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A new approach to define length of Pythagorean triples and 

geometric series representation of Pythagorean triples 

Dr. K. Sridevi, Mr.Thiruchinapalli  Srinivas* 

Department of Mathematics, Dr. B.R. Ambedkar Open University, Hyderabad,  

Telangana, India     

Email: sri.du.1980@gmail.com 

Abstract 

In this paper, we are focus to study, Pythagorean Theorem  𝒙 𝟐 + 𝒚𝟐 = 𝒛𝟐 in different 

perspective way,  to represent  following four disjoint Sets .       

A = {
(𝒙, 𝒚, 𝒛): 

𝒛

𝒚
= 𝟏 +

𝟐

𝒙𝟐−𝟏
 

 𝒊𝒇𝒙 𝒊𝒔 𝒐𝒅𝒅 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒂𝒏𝒅 𝒊𝒕𝒔 𝒑𝒐𝒘𝒆𝒓𝒔
}  ,        

 B= 

{
 
 

 
 (𝒙, 𝒚, 𝒛):

𝒛

𝒚
= 𝟏 +

𝟐

(
𝒙

(𝟐𝒑−𝟏)𝟐
)
𝟐

−𝟏

 𝒊𝒇 𝒙 𝒊𝒔 𝒐𝒅𝒅 𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒆 
𝒂𝒏𝒅 𝒊𝒕𝒔 𝒑𝒐𝒘𝒆𝒓𝒔,

 𝒇𝒐𝒓 𝒔𝒐𝒎𝒆 𝒑 = 𝟏, 𝟐, 𝟑. . }
 
 

 
 

 

 

C={
(𝒙, 𝒚, 𝒛):

𝒛

𝒚
= 𝟏 +

𝟐

(
𝒙

𝟐
)
𝟐
−𝟏

  𝒊𝒇 𝒙 𝒊𝒔 𝒈𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒑𝒐𝒘𝒆𝒓 𝒐𝒇 𝟐 
},      

D=

{
 
 

 
 (𝒙, 𝒚, 𝒛):

𝒛

𝒚
= 𝟏 +

𝟐

(
𝒙

𝟐𝒑𝟐
)
𝟐

−𝟏

 𝒊𝒇𝒙 𝒊𝒔 𝒆𝒗𝒆𝒏 𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒆  
𝒃𝒖𝒕 𝒏𝒐𝒕 𝒈𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒑𝒐𝒘𝒆𝒓 𝒐𝒇 𝟐 , 𝒇𝒐𝒓 𝒔𝒐𝒎𝒆 𝒑 = 𝟏, 𝟐, 𝟑…}

 
 

 
 

 

Also  introduce to define Length of Pythagorean primitive (𝑳𝒑) and non primitive triples 

(𝑳𝒏𝒑) as follows  
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𝐿𝑝(𝑥,𝑦,𝑧) =  𝑧 –  𝑦                                                                                                                               

=

{
 

 
1         if x is odd prime number or its powers

(2p − 1)2 if x is odd composite  and its powers , p is number of prime factors of x                 
                  2          if x is only power of 2                                                                              

2p2    if x is even composite  or its power but not only power of 2

 

𝐿𝑛𝑝(𝑥, 𝑦, 𝑧) =  𝑧 –  𝑦 = 

{
m(2p − 1)2     if x is an odd number and m is magnification number

2mp2              if x is an even number and m is magnification number
 

 

Also verified  if x∈ 𝑨 then (𝒙)2 =  
𝒛+𝒚

𝒛−𝒚
 , if x∈ 𝑩 then (

𝒙

(𝟐𝒑−𝟏)𝟐
)2 =  

𝒛+𝒚

𝒛−𝒚
 , 

 if x∈C then (
𝒙

𝟐
)2 =  

𝒛+𝒚

𝒛−𝒚
  and if x∈ 𝑫 then (

𝒙

𝟐𝒑𝟐
)2 =  

𝒛+𝒚

𝒛−𝒚
. 

And   introduce to study Geometric Series representation of Pythagorean triples.  

Also verified these Geometric Series results are related with Length of Pythagorean 

triples as follows. 

For primitive triples (x ,y, z),  ∑ (
𝒚

𝒛
)
𝒏+𝟏

∞
𝒏=𝟎 = 

(
𝒙

(𝟐𝒑−𝟏)𝟐
)
𝟐

−𝟏

𝟐
  = 

𝒚

(𝟐𝒑−𝟏)𝟐
   if x is odd and   

  ∑ (
𝒚

𝒛
)
𝒏+𝟏

∞
𝒏=𝟎 = 

(
𝒙

𝟐𝒑𝟐
)
𝟐

−𝟏

𝟐
 = 

𝒚

𝟐𝒑𝟐
 if x is even .  

For  non primitive triples (m x , m y, m z)  for some magnification number m, 

 ∑ (
𝒚

𝒛
)
𝒏+𝟏

∞
𝒏=𝟎 = 

(
𝒙

𝒎(𝟐𝒑−𝟏)𝟐
)
𝟐

−𝟏

𝟐
  = 

𝒚

𝒎(𝟐𝒑−𝟏)𝟐
       if x is odd  and  

   ∑ (
𝒚

𝒛
)
𝒏+𝟏

∞
𝒏=𝟎 = 

(
𝒙

𝟐𝒎𝒑𝟐
)
𝟐

−𝟏

𝟐
  = 

𝒚

𝟐𝒎𝒑𝟐
  if x is even. 
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Machine learning based computer aided diagnosis system for 

classification of breast masses in mammograms 

Harmandeep Singh1, Vipul Sharma1*, Damanpreet Singh2 

1Department of Computer Science and Engineering, IKG Punjab Technical 

University, Jalandhar, India 

2Department of Computer Science and Engineering, Sant Longowal Institute of 

Engineering and Technology, Sangrur, India 

Email: singh.harman.saini@gmail.com, vipuls85@gmail.com, 

damanpreets@sliet.ac.in 

Abstract 

Breast cancer continues to be the most common cancer in fastest developing and 

developed nations. Early detection by using mammography has been proven as the 

best prognosis. Computer Aided Diagnosis (CAD) systems are being used as second 

reader for the analysis and interpretation of mammogram images. In the last two 

decades, although breast cancer incidence has increased by many folds but 

unfortunately the progress in this field has almost stagnated. Therefore, the CAD 

systems need to be improved to be considered useful.  In this study, a machine 

learning based CAD system for classification of breast masses has been proposed. 

The IRMA Version of DDSM dataset has been used for experimentation and 

evaluation of the proposed system. Exact breast masses were segmented from 

manually extracted ROIs of 700*700 pixels by employing an improved seeded region 

growing algorithm. Various geometry and Texture features were computed from the 

segmented mass lesions and corresponding ROIs respectively. The classification 

performances of nine state-of-the-art classifiers (K-Nearest Neighbour (KNN), Support 

mailto:singh.harman.saini@gmail.com
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Vector Machine (SVM), Multi-class Support Vector Machine (mSVM), Decision Tree 

(DT), Discriminate Analysis (DA), Naïve Bayes (NB), Random Forest (RF), Ensemble 

Tree (ET)) have been investigated in this study. On evaluating the experimental results 

for all the classifiers, highest classification accuracy is obtained with SVM classifier.  

The experimental results reveal that the proposed improved seeded region growing 

approach has been proven helpful in improving the classification performance of the 

proposed system. 
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Mammogram image retrieval system using texture and semantic 

features 

Vipul Sharma* 

I.K. Gujral Punjab Technical University Amritsar Campus, Amritsar, India 

Email: vipuls85@gmail.com  

Abstract 

Image retrieval applications can assist radiologists by identifying similar images in 

archives as a means for providing decision support. Keyword-based search became 

the dominant paradigm for searching multimedia datasets in the early years of image 

retrieval. However, using keywords alone has numerous drawbacks: human 

annotation is time-consuming and intrinsically incomplete, and the relationship 

between words and concepts is sometimes complicated. These significant challenges 

have motivated research in the field of Content-Based Image Retrieval (CBIR). 

However, using visual content has its own set of restrictions, owing to the Semantic 

Gap, which describes the disparity between low-level information that can be extracted 

quickly from images and high-level descriptions that are meaningful to users. As a 

result, a system with integrated approaches is important. In this paper a mammogram 

image retrieval system based on low level visual features and high-level semantic 

features has been proposed. Based upon the proposed framework, a prototype of 

mammogram image retrieval system has been developed. The proposed framework 

for retrieval of mammograms consists of two phases. The system first exploits the 

textual features and then further refines the search using visual features. Further in 

the system if the user is not satisfied with the search results, the user can provide 

Relevance Feedback (RF) to the retrieval system, which contains mechanisms to learn 
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the user’s information needs. A system like this might be utilised for Computer Aided 

Diagnosis, medical education, and research. The developed framework is 

generalizable and can be easily adapted to other anatomic and diagnosis scenarios. 

The experimental results demonstrate the performance of the proposed system. 
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Reliability analysis of the Zimbardo future time perspective 
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Abstract 

While the routinely reported estimates of reliability like Cronbach’s alpha and 

McDonald’s Omega, assume the variable responses to be continuous and are based 

on Pearson’s correlation matrix, the scales used in the most of the social sciences 

survey studies, comprise of ordinal Likert scale responses. This calls for the correlation 

matrix used in the computation of reliability coefficients to be computed as polychoric. 

The researchers in the present study addressed this issue and tried to measure a less 

known estimate of reliability, known as the polychoric ordinal omega reliability of the 

Zimbardo Future Time Perspective subscale, along with its alpha counterpart, in the 

Indian context. The sample of the study was made up of 187 engineering students 

(159 boys and 28 girls) from the School of Computer Science and Engineering, of 

Lovely Professional University, Phagwara, Punjab, India. R Ver. 3.6.1 (2019) / RStudio 

(2016) was used in the study to obtain the polychoric correlation matrix and estimate 

the polychoric ordinal alpha and ordinal omega coefficients of the FTP sub-scale, at 

0.59 and 0.62 respectively. The study found the greatest lower bound reliability GLB 

to be (0.59, 1). The Pearson correlation based McDonald’s Omega was 0.59 and the 

routinely reported Cronbach’s alpha was found to be 0.56. The ramifications of the 

study results are discussed. 

Keywords: Polychoric Ordinal Omega, Polychoric Ordinal Alpha, McDonald’s 

Omega, Cronbach’s Alpha, Greatest Lower Bound Reliability (GLB). 
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Abstract 

The present study reviewed the lesser known challenges of the goodness of fit indices 

associated with Structural equation modeling and with frequentist reliability 

coefficients, and tried to address them using Equivalence testing approach and 

Bayesian reliability estimation using the Volition model of self regulated learning in 

RStudio. 187 students of Second Year Computer Science and Engineering students 

from Lovely Professional University formed the sample of the study. Using R codes 

and package Bayesrel, the 95% confidence interval based goodness of fit indexes and 

reliability estimands were obtained for the volition model comprising of academic delay 

of gratification, future time perspective and academic procrastination. The T-size 

RMSEA in equivalence testing was 0.066, which was desirably less than the cut-off 

value for close fit of 0.073 for 95 percent confidence. The T-size CFI in equivalence 

testing was 0.835, which was undesirably slightly higher than the cut-off value for poor 

fit of 0.831 at 90 percent confidence interval. While the Bayesian and Frquentist 

omega for academic delay of gratification were 0.693 and 0.702, these estimands for 

academic procrastination and future time perspective were 0.663 and 0.672, and 

0.596 and 0.603 respectively. The advantage of the approach adopted in the reliability 

mailto:rajib.22752@lpu.co.in
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analysis of this study lies in the credible and confidence intervals associated with the 

obtained estimates of reliability, over the conventional approaches of point estimators. 

The shared R codes can serve as tutorial while implementing these approaches in 

further studies. The implications of the study are discussed. 

Keywords: Equivalence Testing, Bayesian Reliability Estimation, Volition, Structural 

Equation Modeling 
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Abstract 

Nowadays with growth in population, the productivity of agriculture also needs to 

increase and meet the demand. There are so many problems such as climate, weed, 

disease etc in the production of agriculture. To overcome this, many research works 

have been done. In this paper, we will be reviewing the different machine learning 

models for detection of weeds. Which will help farmers to get more yield. Mainly for 

weed detection, image processing techniques is used in different ways.  

Keywords: Machine learning, agriculture, weed, weed detection, image processing. 
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Abstract 

This article deals with the study of propagation of shears waves in a composite 

structure consisting of a layer of piezoelectric electric material and fiber-reinforced 

material. A mathematical model is framed and the dispersion relation of shear wave is 

derived analytically. By suitable substitutions the dispersion relation obtained is 

reduced to the well-known classical equation. The effect of various parameter on the 

shears wave velocity is studied and shown graphically.  
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Abstract 

In this article, we demonstrate some fixed point results for generalized rational 

contractions in complex valued G -metric space. The obtained results extend and 

generalize some of the famous results in the literature. 
 

Keywords: Rational contraction, fixed point, complex valued G -metric space. 
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Abstract 

The objective of this paper,  a new approach for solving fuzzy transportation problem 

(FTP) where parameters of both balanced and unbalanced transportation problems 

are considered to be Heptadecagonal fuzzy numbers but supply and demand are crisp 

valued. A new approach for solving fuzzy transportation problem (FTP) by ranking 

technique based on Heptadecagonal fuzzy numbers is proposed. To obtain the most 

precise result of FTP, new method for Heptadecagonal fuzzy numbers is proposed. 

This proposed method is used to solve FTP into a crisp valued problem.  This 

approach is illustrated with numerical examples.  
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Abstract 

At present every country around the world are facing challenges and finding ways to 

deal with the fast spreading coronavirus. Starting from Wuhan, China in Dec 19, this 

fatal virus has led to numerous deaths and health issues all over the globe leaving no 

country untouched. Research community has played an important role during this 

pandemic by proposing various forecasting models to predict the outbreak of this virus 

so that effective control measures like lockdowns and controlled public movements 

could be implemented in a planned manner to control and break the chain of spread. 

Time series models have proved to be very beneficial for studying the growth and 

trend of this pandemic by obtaining accurate predictions. ARIMA models are most 

popular mathematical forecasting models proficient of making precise forecasts. In this 

paper we have developed ARIMA model for the seven most affected countries of the 

world by using a long term COVID data from Aug 2020 to June 2021 collected by 

World Health Organization (WHO). A forecast of number of deaths and cumulative 

cases in future is obtained using this fitted time series ARIMA model. This study could 

be beneficial for government agencies for studying the present growth the virus and 

taking appropriate precautionary measures. 

Keywords: COVID-19, Time-series, ARIMA, ACF, PACF, RMSE, MSE. 
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Abstract 

The pivotal objective of this research is to address the boundary layer analysis of two-

dimensional unsteady hybrid-nanofluid flow over a flat/slandering surface. Thermal 

radiation and magnetohydrodynamic analysis are featured in this work. Nonlinear 

differential equations representing flow expressions are numerically solved using 

Runge-Kutta method with shooting technique. Then, a complete discussion of the 

influences of the flow regime on several thermo fluidic parameters is presented. The 

outcome of the present study is that velocity field lines are grown due to the 

strengthening of unsteadiness parameter. The significant outcome of the current 

investigation is that increment in magnetic and nanoparticle volume fraction 1  

parameters decline the skin friction. Furthermore, it is shown that when the radiation 

and nanoparticle volume fraction 1  are improved, the heat transfer rate triggers 

considerable evolution. The obtained results of this model closely match with those 

available in the literature as a limiting situation. 

Keywords 

Slandering stretching sheet, hybrid-nanofluid, thermal radiation, MHD, slip effects 
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Abstract 

Detection of diabetes mellitus at an early stage can prevent or reduce diabetes 

complication. Several laboratory tests must be carried out to detect diabetes mellitus. 

The results of the laboratory tests can be used for data training. The diabetes dataset 

with 9 attributes that were used to classify positive or negative diabetes is used in this 

analysis for data training and testing. In this comparative analysis, two commonly used 

classification methods (K-nearest neighbor and Naïve Bayes) were compared with one 

identical case. The objective of this analysis was to predict diabetes mellitus using 

tested methods and compared the two methods based on accuracy. Based on 

analysis, KNN performance accuracy is 62.17% when k=3 and NB performance 

accuracy is 61.74%. 
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Abstract 

A nonlinear mathematical model for yellow fever is formulated and analysed to assess 

the impact of awareness programmes in the disease transmission. Awareness in 

humans/host about the disease can help slow down the dynamics of the disease. 

These programmes may induce changes in behaviour of people helping them make a 

new class named aware class. Control measures are being included in the vector 

system to inhibit their growth. Stability conditions for disease free equilibrium are 

calculated. Basic reproduction number is calculated to see the disease dynamics. 

Through model analysis, it was revealed that these awareness programmes have high 

impact on the spread of disease. The control on vector population also help disease 

invasion difficult. Numerical simulation is done to illustrate the effect of above control 

measures. 
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Abstract 

In the consumer sector, electronic reviews are more common and comprehensive. 

Manufacturers, retailers, and customers are all aware of it. All requires this knowledge 

in order to benefit from considering and guiding the massive and energetic data 

spaces that follow. There are many social media outlets that give polarised feedback. 

A fundamental problem with the internet's destructive content is that it makes it 

impossible for people to read important information. Sentiment classification methods 

were combined into the field of mining reviews from consumer reviews in this article, 

and the precision of techniques was tested. We'll look at all of the traditional 

approaches to sentiment analysis in order to catch true sentiment. Furthermore, 

empirical findings showed that the Decision Tree and Nave Bayes methods 

outperformed the KNN method, and that when training datasets had a sufficient 

number of ratings, all three techniques achieved precisions of at least 72 percent to 

90%. 

Keywords: Sentiment analysis, Accuracy, Naïve Bayes, Support Vector Machines, 

KNN 
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Abstract 

Altun I. and Turkoglu D.  proved some fixed point theorems for two pairs of weakly 

compatible self mappings satisfying an implicit relation. In this paper, we extend the 

results proved by Altun and Turkoglu by using E.A. and (CLR) properties along with 

weakly compatible property for two pairs of self maps. 

2010 MSC: 47H10, 54H25. 

Keywords: Implicit relation, E.A. property, (CLR) property, fixed point. 
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Abstract 

In this manuscript, a fixed point theorem for two pairs of weakly compatible self-maps 

satisfying (CLR) property in fuzzy metric space is proved. Our result extends and 

unifies several fixed point theorems present in the literature. 

Keywords 

Fixed point, weakly compatible maps, (CLR) property, fuzzy metric space. 
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Abstract 

The current paper establishes the results for the convergence of some iterative 

processes under contractive mappings in Banach Space. The study provides an 

extension of the results for non-expansive mappings. The rate of convergence of these 

iterative schemes is then analyzed and a conclusion for a better iteration is made on 

the basis of the faster convergence. The results are validated with appropriate 

examples also.  

Keywords: Iterative Schemes, Banach Space, Contractive mappings, Rate of 

Convergence. 
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Abstract  

A heat pipe is a device which combines both thermal conductivity and phase transition 

principles for transferring the heat. It is generally done between the two solid interfaces 

in which at the hotter side there is liquid in general. It is considered to be a very good 

device for the space craft applications and for various computer systems for the 

transfer of heat effectively. The present study aims at developing the knowledge of 

understanding the heat pipes by collecting data through the work done by various 

researchers in this aspect. Also, designing of heat pipe model in CREO software has 

been shown in the paper with its analysis done in ANSYS workbench which shows the 

various factors affecting the heat pipe. The analysis also shows the variation of 

temperature, density and mass flow rate from the end where heat emitting source is 

located which shows the variation of various operational parameters in a heat pipe. 

The other analyses are done based on meshing, velocity flow, volume flux and 

viscosity to give a better insight of the other parametric variation of a heat pipe. 
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Abstract  

Microbial Fuel Cells (MFCs) has been attracting significant attention as it not only 

treats waste water but also generates electricity from using waste water thereby 

producing electricity. The present paper presents the use of MFC in converting the 

waste water into electricity using a PVA membrane and graphite electrodes assembled 

in a lab made single MFC stack. The highest voltage obtained as 452 mV in open 

circuit condition which got stabilized after working or 8hrs of operation and the 

membrane lasted for more than 10 days of operation. The maximum current produced 

was 1.4 A and the ion exchange capacity was found to be 1.2meq/gm. FTIR, contact 

angle, TGA and SEM analysis of the membrane was also done. 

Keywords: waste water treatment, microbial fuel cell, poly vinyl alcohol.  
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Abstract 

This paper presents a smart water pipeline monitoring system to control the 

water leakages occurring in it. In day by day life, usage of water is increasing with 

proportional to increase in wastage of water. So, to overcome from this, a smart 

monitoring system with the help of Internet of Things (IoT) is designed and proposed. 

In this modern era, usages and advantages of IoT are immeasurable. There are a lot 

of sensors are available in the market to measure the water flow. In this system, to 

monitor the flow of water, the water flow sensor is used in the pipeline and also to 

measure the contamination of water a turbidity sensor has been used. Flow sensor 

works on the principle of a hall effect. Nodemcu microcontroller, is one of the most 

common microcontrollers used for IoT purposes has been used in this system. Main 

purpose of this microcontroller used is because of its interrupt pins. The values 

measured by the water flow sensor and turbidity sensor are uploaded to the cloud 

server. For storing the data in the cloud, the ThingSpeak cloud server has been used 

for this system, because ThingSpeak cloud server is open and free to use. With the 

values measured by the water flow sensor the data is displayed in the ThingSpeak 

cloud webserver. So, monitoring of the water flow in the pipeline will be done very 

easily. 

Keywords: Water Flow Sensor, IoT, Smart Monitoring System, Cloud Server 
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Abstract 

Expanding the global oil urge and satisfaction of expected market supplies of crude oil 

put forward the emerging requirements and advancements in oil recovery potential.  

As brown fields are being squeezed for recovery and the oil production rates declining, 

a huge gap between generation and fulfilment of current human needs exists in the 

Oil & Gas (O&G) Industry. Existing hydrocarbon accumulations and new discoveries 

are not sufficient to cater the energy needs. This brings up scope towards the options 

of enhanced recovery (EOR) techniques that advances and involves the exploitation 

of existing O&G reservoirs. Application of EOR techniques have endless possibilities 

to recover the residual and immobile oil confined in the void spaces of formation rocks. 

The work extends a limelight on current enhanced recovery procedures deployed by 

the O&G industry. The paper broadens the comprehensive factors that governs the 

thermal recovery techniques and especially emphasizes on steam flooding operation 

in a mature heavy oil reservoir. Feasibility and reservoir performance study is 

accomplished using a commercial O&G thermal simulator to build a sandstone 
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reservoir model. Well spacing and flooding patterns are examined and the simulation 

outcome is optimized to develop a better solution towards recovery of heavy oil 

through injection of steam into the reservoir. The resultant reservoir parameters and 

its outcome on oil recovery and fluid front movements using varying steam injection 

rate with different composition of injected fluid was investigated.  

Keywords: EOR; steam injection; thermal recovery; flow simulation; injection rate; 

steam composition. 
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Abstract 

Heavy metal contamination of water has been an issue of great concern since a long 

time. The water resources have been depleting rapidly and this is not an unknown fact 

to mankind. Water shortages have become a consistent problem faced by mankind. 

Every now and then we hear news about contamination of water bodies by industrial 

effluents or sewage water. Increased agricultural activities, industrial ventures and 

poor e-waste management are few of the key reasons that are accountable for 

abnormal rise in the heavy metal concentration in water bodies. Many methods have 

been devised to purify wastewater but the use of biosorptive materials has gained 

popularity recently. The techniques like membrane filtration, ion-exchange, carbon 

adsorption, co-precipitation or adsorption, electrolysis and chemical precipitation are 

made use of for the elimination of heavy metals from wastewater, but these processes 

are appropriate for the removal of elevated concentration of heavy metals and are also 
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very expensive. These techniques are not very functional when it comes to the removal 

of low concentration of metals. This is the drawback that creates scope for using cheap 

biosorbents/adsorbents for heavy metal removal from wastewaters. Thus, a 

biosorption tower for reuse and recycle of agricultural run-off and e-waste was 

developed using a novel multilayer packed bed. The packed bed was designed by 

exploring the potential of various inexpensive biosorbents by using them without any 

pre-treatment. Lab-scale run of the biosorption tower thus designed and run with 

synthetic agricultural waste water showed good potential for biosorption of heavy 

metals. 

Keywords: Biosorption tower, packed bed column, heavy metals, low-cost 

absorbents, Agricultural water management 
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Abstract 

The growth in human population is estimated to reach 9.8 billion by mid-2050. To meet 

the food requirements, reducing the judicious use of fertilizers, agrochemicals and 

their impact on environment, soil, water, humans and the surrounding biodiversity we 

have to shift towards sustainable methods. Nanotechnology is one such technology 

that will help in crop production by improving the input use efficiency by minimizing 

their losses, site-specific, controlled delivery of fertilizers or agrochemical as per the 

requirement, increases shelf life, efficiency of the agrochemicals and reduces their 

recommended dosage. Nanoparticles are organic, inorganic or hybrid materials whose 

dimensions may range from 1 to 100 nm. nanosensors can detect environmental 

stress and enhance the plant’s ability to combat diseases, used in automation of 

irrigation, it is a rapid and accurate tool to detect insect and pest, which helps in timely 

application of agrochemicals. Nano-iron fertilizer was found to improve essential oil 

content, nano- zinc and boron fertilizers improved fruit yield and quality, Nano zeolite 

can sustain the nutrients in the soil for long term and it enhance germination and plant 

growth. As nanoparticles enhances growth, they aid in early maturity of the crop, 

improves the plant’s ability to tolerate stresses, hence they are effective tools in 

drought and flood-prone areas, they detoxify harmful pollutants especially heavy 
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metals, pesticide residues. As nanoparticles have greater persistence, they may have 

long-term effect on plants, humans and also environment, but It has less impact that 

normal agrochemicals, advanced research is required to conclude in this aspect. 

Keywords: nanotechnology, nanosensors, nano zeolite, biodiversity, sustainable 

agriculture, agrochemicals. 
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Abstract 

Water is a vital resource and one of the major causes of existence of life on earth. There 

has been no sustainable re-use of this resource and we are on the verge of running out 

of this resource in no time. The removal of metals and other potential contaminants from 

used water for reuse needs a validated large-scale cost-effective method. The 

development of a novel biofilter was aimed in this project with the bio-sorbent as spent 

tea leaves. The various parameters of the biofiltration processes, their mechanism for 

heavy metals removal along with the efficiency of the biofilters and its scale up aspects 

have been studied. The work was targeted towards removal of Nickel (Ni) and Cadmium 

(Cd), two very common contaminant in urban and rural ground water as well as in 

industrial spent waters. In a proof-of-concept study, a laboratory-scale closed biofilter 
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system employing the trickle bed process was operated to remove Nickel (Ni) and 

Cadmium (Cd)from a synthetic waste water sample at a load of 1000mg/L of the heavy 

metal. Spent tea leaves after proper pre-treatment was used as filter media. Depth profile 

analysis of the filter bed showed the reduction of a steep gradient of Nickel (Ni) and 

Cadmium (Cd) from the top layer to the bottom layer of filter media in the biofilter. Nickel 

(Ni) and Cadmium (Cd) level at the bottom of the biofilter decreased over 78% over a 

period of 6-8 hours of experiment. With these observations we have scaled up the 

process from a 0.050 L to 15.0 L operating volume. The results were comparable in the 

scaled up set up. 

Keywords: water treatment, heavy metals, low-cost absorbents, Agricultural water 

management 
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Abstract  

Current study highly motivated to use the solid wastes (biomass and plastic wastes) 

for clean energy production by using the thermochemical conversion process such 

as pyrolysis. The main products of the pyrolysis are bio-oil, charcoal and pyro-gases. 

This technique can be provided the promising option on the clean energy production 

as well as reduction of the carbon level and greenhouse gases from the environment 

and it also promotes the Savach Bharat Abhiyan. The conventional pyrolysis process 

has some disadvantage such as produced bio-oil has some impurities such as water 

content, less heating value, high viscosity because tar content and high ash content. 

All these properties of the bio-oil fuel can’t be upgraded by using the conventional 

pyrolysis process but these impurities can be removed by using the co-pyrolysis 

technique. Co-pyrolysis technique can be enhanced the fuel quality by upgrading the 

fuel such as heating value, reduction of tar content and ash contents and this study 

also covers the upgradation of the bio-oil for the improvement of the fuel quality.   

Keywords: Co-pyrolysis, biomass, plastic waste, bio-oil, char, pyro-gases.  
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Abstract 

This study incorporated the co-pyrolysis of eucalyptus biomass and plastic-wastes for 

bio-oil production. This study also discussed the advantage and challenges of the used 

technique for bio-oil production. In conventional pyrolysis process found some draw-

backs such as tar content and thermal instability. These issues can be resolved by 

using the co-pyrolysis technique to meet the modification of the quality and combustion 

stability of bio-oil. This study also promotes environmental safety by reducing the car-

bon level from the atmosphere by using solid wastes (eucalyptus wood and plastic-

wastes). 

Keywords: Pyrolysis, co-pyrolysis, biomass, plastic wastes and bio-oil.  
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Abstract 

The growth rate of technology has brought the swift in all the electronic goods, by the 

innovation of smart device and gadgets. The incredible change which brought the 

compact device like ultra-slim smart television, light weight laptops, compact mobile 

phones, Bluetooth speakers, Tablets and various numbers of wireless gadgets all 

these fascinated the people to purchase and made the comfort zone of life. On-other 

hand looking towards the dumping of old and repaired device have been increased in 

the alarming manner to go for the recycle and re-fabricated products. It has been 

observed the trending fashion of festival offers on the electronic goods in India and as 

well as in other part of the countries makes the human psychological effects to go for 

the exchange of the products before the end of life of the electronic products which is 

already existing. New devices and features of mobiles attract the human to dump the 

old devices and purchase the new one without any proper guidance and awareness 

about the E-waste generation in the countries. E-waste is one of the massive and 

large-scale environmental issue to segregate and recycle the products to reduce the 

various impacts and causes for the environmental pollution. As the physical 

dimensions of the electronic devices and gadgets are getting compact in size, the 

dimension of dumping rate on ground is increasing day to day by the number of 

consumers and these leads to increase all the root causes for the environmental 

issues which has been studied and stated in the recent research. 

Keyword: Smart device, Electronic products, E-waste, Environmental pollution. 
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Abstract 

A study on the ambient air quality of Aligarh city at six different locations as; sir syed 

nagar, jamalpur, dodhpur, center-point, numaish ground, chungi was performed. Six 

primary and important locations of Aligarh city were selected to determine the 

concentration of major pollutants such as PM10 and PM2.5. The outdoors are prone to 

high RSPM concentration due to prevailing urban air quality of Aligarh city and heavy 

traffic movement at Dodhpur, chauraha and centre point. The concentration of PM2.5 

at Aligarh city atmosphere was observed from 3.5 µg/m³ to 15 µg/m³ and PM10 

concentration at all locations varied from 75 µg/m³ to 250 µg/m³.  

Keywords: Indoor air quality, ambient, outdoor, RSPM, PM etc. 
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Abstract 

The unmatched construction increase happened in last decade and the domestic 

construction from late 80s can be labelled as inefficient energy units. Building sector 

consumes energy more than 54 % and residential sector around 24 % in north region. 

The rising cost of per unit energy is huge concern especially the cooling loads. The 

inefficient houses are raising the peak demand becomes a challenge to meet the 

demand versus generation. This issue must be addressed at micro level. The major 

energy loss happened through windows (being the crucial component of building 

services) and more heat inside the building than other components such as wall, roof 

etc. This paper investigates the possible reasons and gaps that why residential sector 

is not susceptible towards sustainable windows to lower their electricity bills. The 

research carried in two phases and questionnaire is framed to gather the data for 

analysis with aid of experts and literature reviews.  It is concluded that awareness of 

occupant plays a pivotal role in advancement of sustainable windows besides other 

crucial factors such as orientation, make, glazing type etc. The collective efforts of 

architect, engineer, vendors and occupant can bridge the gap to reduce energy 

consumption. The initial cost of sustainable windows can be offset with savings and 

aid of government policies. 

Keywords: Energy, Heat ingress, Energy consumption, Occupant behaviour, 

Sustainability. 
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Abstract 

The roads are the dominant mode of transportation in India today. India has dubious 

distinction of nation with about 8-10% towards road death which is nearly one lakh 

every year. Pavement surface quality is a prime factor which enhances the 

serviceability of a road. Pavement surface quality is spoken in unevenness and 

assessed in terms of the automobile wheels movements and suspension arrangement 

along with the drivers’ understanding of speed and acceleration. Though, 

notwithstanding the rapid high-tech advancement of high speed roughness checking 

apparatus, it should not be ignored that highway pavements are constructed for the 

drivers, who have ever been keenly aware of the relative degrees of ease or distress 

felt in traveling. Mostly, travellers believe in three basic things from the pavement 

surface; even trip, sufficient resistance to slipping, and enough power to shift the traffic 

to the following section of the highway configuration. Hence their insight on road 

surface quality should also be considered. In this case study an attempt has been 

made to maintain the roads by monitoring the roughness of road surface whether they 

exist in good, average or poor condition at specific reach of Chandigarh city in India. 

Keywords: Traffic, pavement, highway, roughness, ease etc. 
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Abstract 

The objective of the study was to prepare biochar for electrode in Microbial fuel cell 

(MFC).Biochar was prepared from peanut shells by two step slow pyrolysis process. 

The prepared material was characterized by Fourier transform infrared spectroscopy 

(FTIR). 
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Abstract 

The need to modify the conventional type flexible pavement came up because of the 

rising advancement in the commercial heavy vehicles and day by day increasing 

vehicle density in the roads. This has led to increase in frequent monitoring and regular 

maintenance work of the flexible pavements. Present paper primarily focuses on two 

aspects, firstly to increase the life expectancy of the roads and second to build flexible 

pavement roads sustainably. The use of various modifiers such as plastic, glass, 

rubber, waste oil and fly ash in conventional pavements were studied and found to 

provide a way to reduce the use of asphalt and get desired strength of the pavement 

as per the design requirements in the present study. 

Keywords: Asphalt cement; Stone matrix asphalt; Modifiers; Chemical Properties; 

Pavement. 
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Abstract 

Pervious concrete is a unique kind of concrete having a high porosity, utilized for 

concrete flatwork application that permits water from perception and different sources 

to go legitimately through. This research study deals the improvement for strength 

quality and other necessary properties of pervious concrete in order to implement the 

same in high traffic roads. 0.15%, 0.20% and 0.25% polypropylene fibers were used 

to determine separate compressive strength qualities. The observed experimental test 

results indicated that there is direct variation between the compressive strength and 

percentages of polypropylene fiber. The present study concluded that an additional 

35% increase in the compressive strength was observed in pavement as compared to 

plain pervious concrete. 

Keywords: Pervious Concrete; Polypropylene Fiber; Compressive Strength; 

Chemical Properties; Pavement. 
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Abstract  

Textile effluents constitute both organic and inorganic constituents and heavy metals 

which are not economical to treat and hence discharged into water bodies causing 

water pollution. Methods like ozonation, adsorption, membrane separation, bio 

sorption, biodegradation, electrochemical degradation, phytoremediation and 

H2O2/UV radiation techniques were frequently used for the decolorization of azo dye 

containing water. Among these aforementioned techniques, the adsorption technique 

has shown good performance owing to several inherent advantages like high 

performance, easy handling with no generation of the toxic intermediates. Also dye 

treatment should be affordable and eco-friendly. Biochar is a sustainable material 

which can be used for dyes treatment. In this paper, biochar produced using coconut 

shell was investigated for the removal of methylene blue as the coloring agent. Batch 

studies were carried out for decolorization of methylene blue based artificial waste 

water. Different concentrations of methylene blue from 50-200mg/l were used. The 

validation of the tests was done using data to fit into the Langmuir isotherms and 

Freundlich isotherm. The adsorption isotherm was well fitted for Langmuir compared 

to Freundlich. The KL and KF values were also found. 

Keywords: adsorption, biochar, textile effluents, waste water treatment 
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Abstract 

Environmental awareness is a state of acquiring an awareness and sensitivity to the 

total environment and its allied problems. Awareness can help us in finding ways to 

keep our surroundings clean and green. This paper seeks to study the awareness for 

environment among undergraduate students of Kashmir valley. The data was collected 

from them by adopting the Environmental Awareness Ability Measurement (EAAM) 

Scale. The total numbers of responses received were 616 with 299 male and 317 

female. The data was analyzed using Statistical Package for Social Sciences (SPSS) 

and t-test. Findings of the study revealed that there is no significant difference 

regarding environmental awareness between male and female students, and rural and 

urban students. However, significant difference was observed between Science and 

Non-Science students with science students having more environmental awareness. 

It was also found that there is a significant difference regarding environmental 

awareness between students of literate and illiterate parents with students of literate 
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parents being more environmentally aware.  The present study may help to frame 

different policies and programs for these institutions for environmental protection and 

help the academicians to encourage students in promotion of environmental 

conservation.  

Keywords: Environmental Awareness, Environmental Awareness Ability Measure, 

Colleges  
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Abstract 

The invention relates to reaction products of phenolsulphonic acid-urea formaldehyde 

as agents for tanning of skins. They are manufactured from a hydroxyphenylsulphone-

hydroxyphenyl-monosulphonic acid which is condensed with an alkoxybenzene, this 

condensation product being reacted at elevated temperature in an aqueous-acid 

medium with an urea formaldehyde mixture or with a methylated urea.  

The process was studied in the industry and more emphasis was made to reduce the 

manufacturing costs, wherever possible. The company uses two reactors of 5 KL and 

we can use three reactors in the improved process of 5KL. Scheduling optimisation 

normally aimed at minimizing make span, leading to overall optimisation of the pro-

duction cost. This study focuses on determining the production sequence with mini-

mum makes span for scheduling of a flow-shop process transfer policy, ZWTP (Zero 

wait transfer policy), NISTP (No intermediate storage policy) and UISTP (Unlimited 

intermediate storage policy) are being used Company’s production time is 14 hours 

and our proposed design in production is 12 hrs. 
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Abstract 

Gomeya which is also known as cowdung has been used from ancient times for a lot 

of purposes like in religious ceremonies, in festivals, etc. Cowdung has been used as 

a coating material for clay walls and floors. This after drying gives a very neat and 

clean interior atmosphere which is free from pollution. Its insulating properties keep 

the homes cool in summer and vice-versa. In this paper cowdung has been 

incorporated in acrylic emulsion for architectural paints. The process includes grinding 

of cowdung in a high energy grinding machine followed by mixing it with acrylic 

emulsion in different ratios. This paint does not contain any other component of paints 

like pigment, additives, and solvents. The paint was applied on different substrates 

like cement plastered walls, glass and tin panels etc. The film was tested for chemical, 

mechanical, and performance properties. The results show that incorporation of 

cowdung in the emulsion not only provides good hiding and finish but also reinforces 

the film. Various other advantages of this coating are radiation resistant, zero VOC, 

low cost etc. 

Keywords: Acrylic emulsion, Cowdung, Film, Grinding, Paint 
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Abstract 

Forests are the main source of economy and livelihood for millions of tribals worldwide. 

Tribal people are important owing to their residing in harmony with forests and 

involvement in conservation recognized worldwide. The present work is an attempt to 

provide information on the involvement of tribals of Jammu and Kashmir that 

constitutes 11.91% of its population to promote forest management and conservation, 

especially post implementation of Forest Rights Act, 2006. The study indicates that 

tribals involvement through their indigenous knowledge has the substantial potential 

to protect and conserve forests in the study area. An in-depth analysis was done on 

the involvement of tribal people of Jammu and Kashmir in forest conservation. The 

observations indicate that the grant of rights to tribals of J&K would secure their claim 

over forest products and thus help link and engage them firmly with the forests. It 

would also help reduce friction and damage to forests particularly in the long term. The 

acceptance of tribals as integral part of forests, having rights over its products and 

their involvement would help in promoting forest conservation initiatives effectively in 

the study area.  

Keywords: Tribal; Conservation; Forests; Jammu and Kashmir 
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Abstract 

The correct stabilization of foundation soils constitutes an increasingly important issue 

in the present civil engineering world. Concerns over the environment have taken 

significant proportions, and there is the awareness today that efforts must be made to 

diminish the environmental damage caused by the development of infra-structures. 

Therefore, it has become urgent not only to find building procedures, which will allow 

this objective to be achieved, but also to accelerate their implementation. Infrastructure 

is a major sector that propels overall development of the economy. Fast growing 

population needs better roads, bigger cities and industrialization to produce livelihood, 

stabilization of soil becomes necessary as it improves soil properties to withstand the 

loads from infra-structure. Due to the enormous growth of new chemicals, especially 

polymer materials in construction projects, and the importance and effectiveness of 
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these new materials in poor soil stabilization, recently has closed chemistry and 

polymer sciences to civil science. The use of materials for stabilization of flowing and 

loose soil and using of polymer resins reflect the effect of these substances is very 

high on construction projects in this study performance of Urea Formaldehyde Resin 

has been investigated. The use of Urea Formaldehyde Raisin improved chemical and 

physical stability of subgrade in the present case. 

Keywords: Subgrade Stabilization; Urea Formaldehyde; Raisin; Chemical Properties; 

Pavement. 
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Abstract 

Majority of the studies on ultimate bearing capacity of shallow foundations are related 

to the vertical loading applied centrally to the footing. Meyerhof suggested an empirical 

procedure for estimating the ultimate bearing capacity of eccentrically loaded footing. 

No experimental investigation was done to estimate the ultimate bearing capacity of 

shallow rectangular foundation subjected to eccentric loads. In the present work, the 

model tests have been conducted to determine the ultimate bearing capacity of 

shallow surface rectangular foundation subjected to eccentric loads. Rectangular 

footing of size (18cm x 24cm) was used for load-tests in the laboratory. The tests were 

conducted on dense sand. The relative density (Dr) of sand maintained during the 

model test was 62.78 %. The eccentricity varied from 0 to 0.166B with a differential 

increment of 0.055B. When the footing was at the surface, it was seen that as the 

eccentricity ratio (e/B) increased, the load carrying capacity decreased as well as the 

total settlement decreased. Ultimate bearing capacity was found out for both 

theoretical and experimental for eccentric loading condition. 

Keywords: Surface, Eccentricity Ratio, Settlement, Bearing Capacity, Eccentric 

Loading 




