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The committee has been established to motivate faculty members to involve in research
field and to encourage the professors for Ph.D. The committee enhances to update the faculty
members in teaching and learning process for the college. Faculty and staff have staged more
productions, published more research papers. Students and faculty Members are encouraged to

participate in Avishkar, Seminars and Conferences organized by other institutions.
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* Two faculty members awarded with Ph. Ds in this academic year.
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and international journals and the papers were collected and were submitted to IQAC.

Faculty members participated and presented papers in various International and National
conference and seminar.

* Few Faculty Members submitted their application for Ph, D Supervisor.

Four Faculty Members are granted as Ph. D Supervisor at Gondwana University,
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INTRODUCTION e

Biosynthesis of metal oxide nanoparticles, mediated by plant
extracts has become a promising area of research due to
their intensive applications in the environmental,
pharmaceutical, nanofluids food and cosmetics industries
(Chang et al., 2011). Biological synthesis has received
widespread attention as a reliable, sustainable, and
environmentally friendly method for the synthesis of metal or
metal oxide nanoparticles (Singh et al., 2018). Nanoparticle
biesynthesis is considered to be an important tool in reducing
the destructive effects associated with traditional nanoparticle
synthesis methods used in laboratories and industries
Ueevanandam, et al., 2016 and Chauke et al., 2020),

Nanopanticles with their unique size-dependent property have
the ratio of the surface area 10 volume. The smaller the sized
particles carry a greater aspect ratio i.e., greater surface area
compared to their volume. This increasing field of smaller
nancparticles enhances the nanoparticle’s reaction with the
surrounding molecules. Metal oxides at the nanoscale can
restrict the movement of electrons due to their small size.
They can tune their band gaps and can therefore control their
light absorption and emission wavelengths (Mungole et al.,
2021). Potential applications of copper oxide nanoparticles
(CUONPs) in field launch transmitters, agriculture, gas sensing,
waste treatment, catalysis, batteries, food preservation, high-

The complete plant extract from Uraria picta was used in the current study as a natural reagent to synthesize CuQ
nanoparticles. A large part of the synthesis in response 1o the plant extract served as a reducing and stabilizing
agent, resulting in copper oxide nanoparticles (NPs) of different sizes and forms. The synthesized nanoparticles
were characlerized using XRD, FTIR, UV-Vis spectroscopy, SEM and TEM. Strong absorbance peaks at 294 nm
in the UV-visible spectrum are caused by the formation of CuO. The synthesized CuO XRD diffraction peaks
closely matched those of the previously published CuQ XRD. According to FTIR studies, the Cu-O bond
stretching can be seen in the absorption bands at 515,50 em-1 and 623.64 cm.1. The SEM micrographs show that
the CuO particles are spherically formed, densely packed together, and irregularly dispersed. The TEM picture
showed an average particle size of 50 nm. In this study, copper oxide nanoparticles of Uraria picta (JACQ.) plant
extract prepared using the biosynthesis and characterized,

temperature superconductors, solar energy conversion,
photovoltaic devices, dye removal, etc. have been established
(Akintelu et al., 2020). Due to CuO nanoparticle’s high thermal
conductivity, optical, magnetic, and electrical properties
(Chandrasekar et al., 2021) researchers are truly attracted to it.
Besides these applications, CuUONPs also have biomedical
activities such as anticancer (Rehana et al., 2017), antimicrobial
{Ahamed et al., 2014), and antioxidant as well as catalytic
efficacy (Dobrucka et al., 2018). The extensive application in
wound healing by copper nanoparticles synthesized by
Falcaria vulgaris leaf extract were examined by . Zangeneh, et
al., 2019). Weiss et al., reviewed applications of nanoparticles
in food nanotechnology also (Weiss et al., 2006).Presently
nanoparticles of various metals using different plants are
synthesized with different goals (Pawar et al., 2023; Dandapat
et al,2023,, Padhiary et al.,2023).

For the synthesis of CuUONPs, physical and chemicals methods
used traditionally might be a tedious process (Akintely et al,
2021) and can give rise to hazardous chemical by-products
(Ananda Murthy et al., 2018). On the contrary, the
biosynthesis of CuQ nanoparticles has been carried out by
various biological materials like bacteria, fungi, alga, and plant
extract. Among all these methods of biosynthesis of copper
oxide nanoparticles, the plant extract mediated approach is a
compar:lzlively simple and easy process to produce
nanoparticles at a larger scale to bacteria and fungi-mediated
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Biosynthesis of metal oxide nanoparticles, mediated by plant
extracts has become a promising area of research due to
their intensive applications in the environmental,
pharmaceutical, nanofluids food and cosmetics industries
(Chang et al., 2011), Biological synthesis has received
widespread attention as a reliable, sustainable, and
enviranmentally friendly method for the synthesis of metal or
metal oxide nanoparticles (Singh et al., 2018). Nanoparticle
biosynthesis is considered to be an important tool in reducing
the destructive effects associated with traditional nanoparticle
synthesis methods used in laboratories and industries
(Jeevanandam, et al,, 2016 and Chauke et al., 2020).

Nanoparticles with their unique size-dependent property have
the ratio of the surface area 1o volume, The smaller the sized
parlicles carry a greater aspect ratio i.e., greater surface area
compared to their volume. This increasing field of smaller
nanoparticles enhances the nanoparticle’s reaction with the
surrounding molecules. Metal oxides at the nanoscale can
restrict the movernent of electrons due 1o their small size,
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ABSTRACT:

I the context of fractional caleuhss, an analytical approach is suggested for resolving the coupled time-lrnctional order

hygrotl lastie for a

Closed i for and

ple cylinder. The transient responae of an anfinitely long cylinder sub,n-r ted
ga at the surface is examined using the theory of f

hygrother

have been derived in the Laplace domain using the l.aplacc

teansfonm mrllicld and introducing a new axillary function, Finally using the Riemann-sum approximation mcllwd lhc
solution s obtained in a time damain, The numerical lndings of the of the h

fields are provided graphically to show the elfect of the

Heywords :- Hygroth icity, Non-Si
Fractinnal Qrder Differential Equ'uum

mping time p

inside the hygrothermal feld.

ple Nano-Cylinder, Laplace Transform, Ramp Type Heating,

INTRODUCTION :

During  initial e, maost

particularly those made of porous composite
materials, are frequently exposed lo varying
environmental factors including temperature
and moisture. For a large range of matcrials,

temperature and e are nol i

of one another but rather are symbiotic,

Determining  how 1 ure and isture
affect these material’s and structure’s siresses
and deformation is therefore of major interest.
Many researchers have looked into the related
hygrothermoclastic issues.

A Kilbas, H. M. Srivastava, and J. J. Trujillo [1]
investigated  sequential and non-sequential
fractional order linear differential equalions as
well as systems of linear fractional dilferential
to the Ri
and Caputo derivatives. A. Chaves |2] proposed

equalions c Liouville

a diffusion equation for fractional derivatives

that produces the Levy statistics. In  his

variabl

hich thin
Zenkour clamps two of the plate’s opposite edges

lar plates, A.M.

while leaving the other two opposite cdges
unsupported [3]. In order to understand how the
presence ol two unique temperatures permits
dependency on higher gradients, Chen, P.J.,
Gurtin, M.E., and Willams, W.0.
theory that incorporates mechanical effects [4),

turn to a

In light of @ fresh analysis of heat eonduction
with fractional order, H. M. Youssel developed a
navel thermoelasticity theory model, and its
uniqueness theorem has been confirmed |7]. The
characterization of the quality factor resulting
from the static prestress in the waditional
Caputo and Caputo-Fabrizio fractional
thermoelastic silicon microbeam is studied by
H.M. Youssel, AA. El-Bary, and E.A.N. Al-
Lehaibi [8]. Povstenko [10] uses the time-
fractional diffusion equation to deseribe the
radial diffusion in a cylinder with radius R, In a

plate te  hygrothermal

hygrothermomechanical bending lysis  of

loadi at the external surfaces, R. Chiba and

http:/ /doi.org/ 10.29369 /ijrhal.2023.02.1,0026

e
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Abstract  The Cay AL, Oy RE (RE= Dy Sm®', Th'y
phosphior was syathesized by a simple combustion tech-
nigque. The ‘{ r.u dilfraction study reveals that phosphor
was synil fully, Rictveld refi
nht:nnm using the Futl-!‘mol software. The photolumings.
cence characteristics were studicd for vanous conc

pramneter

detcemines the particle size and clem

1 constitution ol
prepared phosphor. The band gap is obtaimed uang EV-ovi
ihle spectroscopy. gulor clromancty conrding
calcubated which shifted i Blue, Red. sl Gere,
for n\pc.nu re carth inns (RE = Dy’

(r=05, 10, and 1.5 molt )y of Dy™, Sm' and Th' where
the concemration quenching vocurs for 1O mol % The magr
excitation peak was observed for the Ca,, ;\I,i()l D) e
phesphor at 349 nm which is arteibuted due w Frn—"Prs
while the peak ehtained at 388 am s dus w0 "Fop— g (VS
In comparison. Cag=Al O Sm'* phosphor showed the
o excitation peaks a1 345 nm and 377 nm noted due 1o
Hyp amd Mgy — "0y, and Caydl,0, Ih"
1 peaks oh
bw r —*Ly, transition whereas 378
siun peaks were noticed for Dy '
ions at 474 nm (Blue) and )'H nu: (Orange ) regions due 1o
the ‘I— ar—"Fys and *F, s T intense emissivn

The
(RE= [)\“ Smf *1 phusphor reveals that the
phasphor has goad I.Jllhcr for solulstare and green hizhi
application. .

Keywaords  Photol
Aluminare - Phwsphaor

senee, - C muthiod

Introduction i
.
In recent decades, nced and consumpling A cne

rizen rupidly all over the world, Accordingly convent
energy sources have been un bl to Ful il ehis demanad
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induced by ramp-type heating

Received: 25 January 2023 S Aceepred: 9 May 2023
0 The Authorts), onder exclasive livence 1 Springer-Verlag Ginbll Gennuny, pan of Springer Nature 2023

Abstract This sty investigates o two-temperature hygrothermoelastic model 1o deseribe the effects of cou-
pled temperature and moisture in 2 non-sinple nano-beam subjected to hyzrothermal loading. This paper
analyses the hygrothermal distribwtion of an Euler-Bermoulli beam with a rectangular cross-section beam, A
closed-form solution for temperature, moisture, displacement and hygrothermal stresses is obtained using the
decoupling and integral transform methods along the thickness direction, A numerical example with porous
composite material in the picoseconds scale has been caleulated 1o illustrate the effect of the ramping time
parameter within the hygrothermal field, The relevance of the influence of various characteristics is examinec,
The appropriate discussions and conclusions are reached,

Keywords  Hygrothe
equation - Ramp-type heating

icity - Non-simpl beam - Finite Fourier transform - Euler-Bernoulli

1 lntroduction

Over the past two decades, scientific study has focused a lot on nanoseale structures because of their superior

clecineal and mechanical propenties. Nano-structures are becoming inereasi gly valuable for ists in
Various sectors, including sensor technology, composite materials, and electromechanical systems. It may be
due 1o the hyg rmoelastic resg of composite nano-structures p ing many ad 1 liti

[17. But on the other extreme, the i i b temperature, moi . and tk lastic deformation

are more complicated during caleulation. Many researchers have investigated the related hygrothermoelastic
problems in this regard: bowever, just a few of those investigations may be listed here as a brief survey,
Using the integral transform approach, Chang and Weng [2] g d a linear b I lastic theory
to analyze transient responses in various structures subjected 1o hygrothermal loading. Under the speciticd
surfave lemperature and moisture load, Sugano [3] oblained analytical solutions for the heat and moisture
equation and its associated hygrothermal siress in a functionally praded material plate. Chiba and Sugano
[4] studied the heat and moi quation in a multil plate subjected to hygrothermal loads. The efTects
of hyerothermal loading on the bending of two-di ional il 1 posite plates on Carrera’s
Unified Formulation framework were investigated by Brischeuto [5]. Ishihara et al. [6] considered nonlinear
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Transient hygrothermoelastic damping analysis
of cylindrical nanobeams within a fractional order system
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Abstract The interactions between temperature and moisture's impacts on structural instability are relatively
significant in environments with high heat and humidity levels. This study uses a fractional order Iramewnrk
to butld a coupled hygrothermoelastic model willt non-Fick and non-Fourier effects by taking into account
W emperatures, conductive and thermuodynamic hiea llow, The | grother lustic dumping beh of the
cvlindrical nanobeams is modeled using the Euler-Bermoulli beam theory, and an explicit solution is obtained
using Laplace transform and mode amalysis. The inverse Laplace transforms are computed numerically using
a method based on Fourier expansion techniques. The numerical results for various aspect ratios and end
suppoits are examined. The effects of the temperature discrepancy factor due to heat flow on the damping and
frequency shiftwithin the hygrothermoclastic nano-eylindrical beam ure illustiated graphic ally. The numerical
findings show that moi ilability i the damping of the nanoscale beam, resulting in increased
energy dissipation,

1 Introduction

Classical conti theory is size-independent and cannot provide 4 good prediction for small scales, Thus, the
size-dependent continuum theeries, such as the strain gradient theary, couple stress theory, micropolar theory,
nonlocal elasticity theory, were developed to characterize the size-dependent effect in the nanostructures by
intruducing an intrinsic length seale. MEMS/NEMS devicey have high sensitivity as well as fust response. It
is necessary 1o know how the parameters affect their physical properties and mechanical praperties. Unforty-
nately. it has been consistently observed that energy dissipation increases with size d ing signiticantly.
It has been verified that th lastic damping is a signifi loss hanism near room temy in
MEMS/NEMS devices. The complex relationship between heat, maisture, and deformation Poses various

gineering challenges with signif real-world imp . The ient nature of the boundary eircum-
stances will determine the degree 1o which these consequences are linked. They may, therefore, be used to
predict considerable coupling effecs s boundary litions change in circumstances where pling effects
ire rellively insignificant by obtai & them from current experimental data. This can be done in cases where
the coupling effects are relatively small. It makes it feasible to investigate with o greater degree of precision
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involving Hydroc:
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arca. Thermal power plant, minin

are established in Chandrapur disfri
quality around the thermal
Particulate Matter less th:
PMuzs), as well as gascous po
Nitrogen (NOx), Ozope (O03), An

Air is the critical main constituent uﬁgﬂ" _'lhc earth_gfie to respiration
phenomenon, Chandrapur city is well k

n formining activity and industrial

nts like-Sulphur Dioxide (80z), Oxides of
‘é_ﬂiﬂg (NH3), specific contaminant pollutants

ons (HCs) an rbon Monoxide (CO), and heavy metals

i), Ldad (Ph), ArSenic (As), and Benzo [a] pyrene (BaP) at

1 hérmal Power Plant, Chandrapur, Maharashtra
ent Alr Quality Standard (NAAQS) 2009 was

different arca

(Indin). Th&n\fi:l@fv

compared to thig resul situations. The results showed that although the
ll:vejs":"[:m_xllly_:-lg d olher pollutants near the thermal power plant were

designedito be hclﬁifﬁmrmis;ihlw limits, they are nonetheless at alarmingly high

evels from

health perspective,
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Introduction

Due in large part to the pré( ence oi(u}'lous trace
metals in the atmosphere &g a % It of rapid
industrialization and*{ ol good moving
companies, air “QJ%E},?O has recently become a
severe enviroffimental'problem (Borbely et al,, 1999;
Clarke et al,, |4 96;\?9.3' c and Fugas, 1997; Ahamad
et al., 2022). Thi,adverde health consequences of air
pollution are caused by the way the atmosphere
behaves (Almeids et al., 1995; Sohrabpour et al,
1999; Tsai ef al., 1997). Ambient air pollution is a
major cause of respiratory health problems in
industrial regions worldwide, and children are more
vulnerable to it than adults are, Children are more
susceplible to air pollution than adults are due to
their greater susceptibility to air pollution (Gawande
et al., 2016). There are many different natural and
manmade sources that contribute suspended
particles to the atmosphere, but urban and
industrialized regions are the main suppliers
(Borbely er al, 1999; Bhutiani et al, 2021).

Transportation, industry, buming biomass, and
argarian activities are among the well-known
anthropogenic  processes  causing  airbomne
particulate pollution (Harrison et al., 1997; Hien et
al., 2001, Arditsoglou and Samara, 2005;
Valavanidis et al, 2006; Ruhela et al, 2022a&b).
Particulate matter (PM) comprises a wide range of
biological and inorganic composites of different
sizes and with different elemental properties (Cheng
and Lin, 2010). According to Dockery and Pope
(1994), elevated PM exposure has been linked to
higher rates of death and morbidity in civic
populations. Fine aerosol particles, especially those
with diameters smaller than 2.5 micrometres, have a
significant negative impact on a person's health
because they cause lung epithelial shell
inflammation-like symptoms (Dockery & Pope,
1994). Studies have been conducted to determine the
relationship between the elemental concentrations in
urban areas and the size distribution of PM (Fang et
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ABSTRACT

The present investigation was carried out to document the avifauna in and around the Nawargaon Lake near
Maregaon taluka located in the Yavatmal district of Maharashtra State from Feb. 2023 to Jan. 2024 in which
35 species of birds were recorded of 11 different Orders and 24 families during the study. Among the

recorded species 26 were residential, 8 were residential migratory and 1 is residential migratory common.

Maregaon taluka have immense variety of avifaunal diversity due to because of availability of abundance of
food as well as various stagnant freshwater bodies respectively. Near Nawargaon Lake of Maregaon Taluka
have found various species of birds due to avﬁilnhilily of food and favorable environmental conditions for
breeding purpose so far. Various migratory and residential birds have been visited to Nawargaon Lake and
nearby areas of forest sanctuary which is famous for Conservation of Tiger. Birds are crucial animal
assemblage of an environment and maintain a trophic level. In Nawargaon Taluka farmers mainly take
cotton crop during kharip season and birds are easily located in flocks on cotton fields to eat insects and
crops especially. During winter season, many migratory birds visited to NawargaonLake in search of their
food and breeding purpose. The present study was commenced to travel around avifaunal diversity, seasonal
abundance of birds and their migratory pattern in and around the study area. There are abundant species of
birds found in a variety of surroundings all around the world. Birds are one of the most prosperous clusters
of animals on the planet earth as they generally have their habitat (ihe atmospheres) to’ themselves.

Therefore, detail study on avifaunal diversity and their natural balance is important to guard them,

Keywords: Avifauna, breeding, season, Habitat and avifuunal diversity.

INTRODUCTION

The lake harbor a large number of fauna which attract the birds shown that the entire lake basin is highly
dynamic and conductive to all kinds of birds. The Nawargaon Lake is harbors a number of aquatic unwanted
plant in the underwater as well as fuctuating state on which incrense a large number of organisms. The bank
ol this lake is infested with weed Ipomea aguatica which provide appropriate latent place for the birds, Apart

from this, lake$ boundary is covered with bushes and trees which provide suitable surroundings for many

Vol. 13, Issue No. 2, Feb 2024 - 616
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ABSTRACT =77

This study has been undertaken to investi gate the fish faunaldiversity which is a decent sign of

condition of water biota. A virtuous piscine multiplicity characterizes  the 'i\iEII-adjusred environment.

' Compelling this hooked on deliberation the fish variety of Pitichua Lakeis cénsidered-'duri'ng present study. The
fishes are one of the most essential vertebrate, providing rich protein sources for hu"rn'lan and'several animals and

importarit elements in the cheap of many states. Fish variety/of Pitichua Lake hasica_lly"ﬁ'cn es the fish faunal

multiplicity. Pitichua Lake preserves a rich variety of fish species which supports the’ E_Eg\ﬁtable fisheries in

Chimur Taluka, District Chandrapur, For the very purpose monthly lim&seﬁcs,.data.-has b"gen arranged from

keeping in the view, the diversity of fish fauna of the Pitichau Lakc“in‘éhi ll'{'_[-‘dluka}_‘m Chandrapur District,

Maharashtra, has been studied from the period Nov.2022 to D\t:crz'ﬁil,fl’hc aiﬁl_&&thé study was to explore the
’ \

fish fauna of Pitichua Lake: Tn the course of’ investigatio@sn?nplin&@bf's were selected viz., SPOT-A,
SPOT-B, SPOT-C and SPOT-D of Pitichua Lake respectively,

Keywords: Ecosystem, Divcré'ity, Economy, Aquatic, Protein and Source.

L INTRODUCTION

The productivity of fish species has fascinated the courtesy of distinguished scholars and state

, has a good involvement in stirring the information group on the water biodiversity of the nation. Some of the

earliest studies on the aquatic biodiversity of the state were carried out by Hora and Nair (1941) reported 42

species of fishes in Rihand River of state. Motwani and David (1957) reported 95 species of fishes belonging to

20 families from the some drainage. Dubey and Mehra (1962) recorded 70 fish species in River Chambal, Vyas

el al., (2012) recently studied the aquatic biodiversity of ponds and Rivers of Madhya Pradesh and reported the
presence of 86 fish species in different River basin of Madhya Pradesh,

The state of Maharashira is one of the imperative aquatic biodiversity hotspots of the state.
having presented with a large number of water bodies both lotic and lentic, the state assertions of a rich fish
biodiversity, Pitichua Lake is by far the most substantial water properties of the state of Maharashtra. The
Pitichua Lake is the most essential environmental hub for aquatic biodiversity in Chandrapur District and has
therefore been the epicenter of the biodiversity studies.
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Voltammetric Kinetics of Bromination of the Regio-
Isomers of Nitrophenol by N-Bromosuccinimide in
Aqueous Solution

Dilip M. Chafle!, Humeshwar D. Anandc?
LiDepartment of Chemisiry, Research Centre, Taywade College, Koradi, Nagpnr (M.5.), India. 44111 1.

Abstract: The rapid bromination kinetics of the regio-isomers of nitrophenol in agueous solution by N-
bromosuccinimide ar 1.0 x 107 ionic strength hax been smdied by the rotating platinum elecirode (RPE)
techniques. The specific reaction rates for the bromination of the ortho, meta and para nitrophenol have been
Jound to be 40.0, 5.67 and 20.0 m''s! at 25 °c respectively. The energy of activation, e, mnd frequency factor, o,
are evaluated. presumably due 1o rapidity of the reactfons in agueous solution necessitated a special techni
e ta measure unreacted NBS which is the only electro reducible species in the reaction. The kinetic data
provides the relative substrate reactivity, The thermodynamic parameters are calenduted.

Background: In voltammetry, dropping mercury electrode can not be used in rapid reactions due 10 its
markedly positive potential of 0.4 volr against saturated calomel electrode becanse ar this potential axidation of
mercury takes place. In place of dropping mercury elecirode an inert platinum electrode can be used to extend
the range of voltammetric measurements. The attainment of the sieady diffusion current is very slow with
stationary platinum electrode. This difficulty has been overcome by rotating platinum elecirode at constant
speed. In order 1o establish relation bevween diffusion eurrent and concentration of the reactant. the speed of
stirring must be kept constant during the reaction. The relative reactivity during bromination of regioi. s of
nitraphenal were studied voltamerrically.

Materials And Methods: In this kinetic study the three regio-isomers of nitrophenol namely o-nitrophenol, m-

itrophenol and  p-nitrophenol were subjected to  bromination using the brominating reagent N-
bromosuccinimide at temperature range of 15 10 30 °C. The volammetric techniyue was used with the
employment of rotating platinum electrode at 600 rpm. The various kinetic parameters such as specific reaction

rtes, k frequency factor, A, energy of activation, E, were evaluated. The thermodynamic parameters such as
enthalpy of activation. Alf', entropy of activation, As* and free encryy of activation, AG* were also determined.
Resuits: The relative reactivities of the regio-isomers of nitrophenol have been speculated quantitatively. The
quantitative assessment was decided due ta the rapidity of these reactions, Hence rotating platinum electrode
was used to evaluate the specific reaction rates. The specific reaction rates of bromination of o-nitrophenol, m-
nitrophenol and p-nitrophenol by NBS in aqueous solution ar 25 °C were found 1o be 40.0 m's*, 5.67 mr's* and
20.0 s respectively.
Conclusion: The relative reactivity for the bromination of regio-isomers of nitrophenol is ki wrophencts < Kips
rimats < Kipmiwoghenat) The hromination of nitrophenol by NBS is overall second order reaction. The probable
mechanism for this reaction is proposed. The RPE technigue hos been conveniently used rather than DME
technique 1o suuly the rapid bromination reactions of regio-isomers of nitrophenol.

Key Word: Bromination; Kinetics; Vol try: Nitrophenol; Rotating Platimun Electrode (RPEL
Date of Submission: 13-06-2023 Date of Acceptance: 23-06-2023

I. Introduction
Organic compound containing bromine molecules are of considerable commercial importance. They
cun be used as potentiul antiviral, untincoplastic, antifungal, antibacterial, antitumor and autooxidising agents.

They can ulso be used as industrial intermediates in facture of agrochemicals, pharmaceuticals and other
products such us medicinul, herbicides, pesticides and Mume retardanis'™, such compounds are also playing key
rule in preparation of org allic reagents®*? wnd 1nsition metal coupling reactions, '

Use of all the halogenated compounds in organic synthesis is well known, " Generally, halogenations
of organic compounds are electrophilic aromatic substitution reactions," Among these, electrophilic aromatic
bromination are imporlant reactions known to organic chemist. Brominations are rapid s compared to
iodinations', Therelore, it is necessary 1o study halogenation of it Is.

In present swudy, we have studied the Kinetics of bromination of regio-isomers of nitrophenol by N-
bromosuccinamide in aqueous medium (Figure 1) using (1 x 107 M) potassiom chloride as supporting
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Abstract: The rotating platinum electrode, RPE! has been used much less frequently than the Dropping
Mercury Electrode in voltametric measurements. Nevertheless, it is for the study of the kinetics of fast
reactions. The bromination of phenols and their derivatives are usually very fast and their kinetics have been
Studicd only by indirect methods. Since these reactions follow second order kinetics, their half-lives can be
made long enough for convenient kinetic measurements by making the solutions dilute enough and since, by
means of RPE, it is possible to measure even very low concentrations of N-Bromosuccinimide, (NBS), the
course of such reactions can be directly followed. As typical instances, the kinctics of bromination of o-
chlorophenol. m-chlorophenol and p-chlorophenol in aqueous solution have been sludiel;l_,,ln"lhese reactions

only NBS is reducible at the RPE among the reactants and products. S

Keywards - Regio-tsomers, Bromination, Volt try, N-Br cinlmide, nmnl'ihg_maqm;rﬁ;gieg;dﬁn.
S i R -

Introduction W &

~ L ]

W \F
Halogenated compounds are very important in organic synthc:{is.—«'lhtg compounds arc ofien used in preparation of
orpanometallic reagents™ and coupling reactions*®. They are also used as pesticides, disinfectants®, herbicides and other
commercizlly available products'®, Halogenations of aromatic compounds are electrophilic aromatic substitution reactions'".
Electrophilic aromatic bromination is an important reaction known to organic chemist. Among these bromination reactions are
rapid as compared 10 iodination ractions'3,

In present study, kinctics of bromination of regioi s of chlorophenol has been carried out. Since the reactions are
too rapid to be studied by o ional techniq it has been studied by the use of rotating plutinum electrode (RPE )™, RPE
operates on the principle of zero potential versus saturated calomel electrode. At this principle, only N-Bromosuccinimide yields
diffusion current equal to its concentration during the course of reaction, Neither the substrate nor the products of the reaction
yield any diffusion current. Hence, the course of reaction can be followed by the monitoring the concentration of unreacied NBS
by measuring diffusion current at various intervals of time.

The kinctic measurement of the bromination of e-chlorophenol, m-chloropheno! and p-chlorophenol by NBS has been
carried oul al four different temperatures. The specific reaction rate, K, energy ol activation, E, and Anhenius factor, A, has been
found out. Hence, the thermodynamic parameters such as enthalpy of activation, All*, entropy of activation AS* and free energy
af activation, AG* lave been evalumed.

Material and Methods

Chemicals

Analytical grade chemicals were used in the present study. Stock solutions of 50 x 10°* M NBS, o-chlorophenol, m-
chlorophenol and p-chlorophenol were prepured in double distilled water. 1.0 x 107 M potassium chloride was prepared as the
supporting clectrolyte, Required concentrations of reactants was prepared from stock solutions,
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ABSTRACT

Silver nanoparticles have emerged as a promising disinfectant in recent years due to their unique properties
and effectivencss against a wide range of microorganisms. The use of silver nanoparticles as disinfectants is

gaining popularity in various fields, including healthcare, food industry, and water ireatment. It shown to have

excellent antimicrobial properties and can be used to kill bacteria and viruses in water. These nanoparticles can
be used in various forms, including as coatings on surfaces or as additives in water treatment plants. The use of
silver nanoparticles has been shown to be effective in reducing microbial growth in water systems and
improving the quality of drinking water. This review article describes various applications of Silver nano-

material against a variety af water poll, and also emphasizes on the study of various methods of synthesis

and its mode of action,
Keywords: Antimicrobial activity, Mode af action, Silver nanoparticles, Synthesis, Water treatment
1. Introduction

Water is an essential resource for all living organisms, and the quality of water is crucial for human
health and the environment. However, the increasing population and industrialization have led to the
contamination of water with microorganisms, heavy metals, and organic pollutants. Therefore, there is a need
for effective water treatment methods that can remove these contaminants and provide safe drinking water.

The sustainable growth of any civilization is in directly proportion with developing new methods for
the organization of its environmental excellence. Use of Nanomaterials for water and wastewater treatment is
highly efficient, modular, and multifunctional in nature, and they provide high performance, reasonable water
and, wastewater treatment solutions. Mumerous studies have shown that nano-materials can effectively remove
various pollutants from water and wastewater thus has been successfully applied in water treatment.

Nanotechnology has emerged as a promising field for water treatment due to the unique properties of
nanoparticles. These are the particles with a size range of 1-100 nanometers, and their small size and large
surface area make them suitable for various applications in water treatment, In recent years, research has

focused on the use of nanoparticles for water purification, including removal of pollutants, disinfection, and
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