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Hydrothermally engineered WO, nanoflowers: A selective detection e
towards toxic NO, gas
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Keywonds: Nanoflowers (NFs) of WOy Is decorated on gkss substrare by Inexpensive hydrothermal method At very low

WO, NFy temperatires (80 and 100 °C), The structural fvestigations are studied through X- ray diffraction nnd furfice
Hydrathurmal morphological sudy of W03 NFs were sxamined using transmisgion electron microscepy, feld emission scanning
w elegtron microscopy, Brunayer. Emmett- Teller, and ¥. my photoeleciran Spectroscopy technigue, WO NFs
NGy sensar exhibited hexagonal cryatal structure, The Porous structure of WO NFs possessing a specific surfice area of

38,13 m*/g, WOy NFa (w, sample] shows remarknhle B sensing towards toxic NO, B85 (225% response for 100

PPM at operating temperanre 200 "C). WOy NEs exhibits excellen; reproducibility and stability (B0%). An
Intermction mechaism of gas and WO; NFs studied using an impedance Spectrascopy,
1, Introduction

using an impedanee spectroscopy.,

W03 is a highly versatile T-type transition megal oxide semi- 2. Experimental details
eonductor, Noteworthy physico-chemical Properties as the advantages
related with the fisld emission, high sensitivity towards gag sensor, or 21 Bynthesis of WO, NFs
negative values of capacitance in the advancement of novel signal
amplifying devices and complex phases (hexagonal and maonoclinic) Analytical reagents wpre used in our experiment are with 99,99
greatly attracied researchers. The WOy can be hanostructured intg va- Purity and used as received. WOy NFs has been synthesized by a simple,
riety of arrangements as one dimensional (10), two dimensional (2n) economical hydrothermal method, 2.31 g of NagW0y was dissolved in
and three dimensional (3D) [1-5), distilled water (DW) and Magnetically stirred for 20 min, to get the
The 3D hietarchical architectures can alsy he derived from nana. transparent solution. 3 M Hel was added dropwise in the prepared so-
structures, which are byl with small-scale nano-blocks, plates, rods or lution, to adjuse pH -1, Subsequently, with the addition of 3 M HCI, the
cubes. Due po large specific surface ares of 30 hierarchica architecture solution turng in i transparent yellow, The resultant solution was
provides plentiful aetive sites for the gay sensing, Therefore, 30 hiap. maderately stirred for halr hour, Sim ultaneously, the glass substrates of
archical architecture improves gag sensing, compared 1o other strye- dimensions 3em » 1cm were cleaned by standard Procedure and wys
tures, the example of 30 architecture js nang Mowers (21, 4], Placed inclined in hydrothermal teflon reactor. The resultant solution
The present work was almed 1o prepare WOy NFs by inexpensive and was transferred to hydrothermal teflon reactor of volume 100 ml, which
one step hydrothermal method withou any surfactants, catalysts and contained the plass substrales and was sealed in autoelaye, The auto.
reducing agents lemperature 80 and 100 "C. The WOy NFs were clave was heated For 2 hoat 80 ", say the sample Wy, The hydrothermal
analyzed by Physico-chemiea] methods. The gag sensing performance of reactions parameters are given in b p,
WO, NFs were tosted from 50 to 300 *¢ for NOy, €O, H35, §09 and NH5 Subsequently, ar the reaction tompletion, the autoclve coaled 1o
gas. The results showed excellent sensing pedformance (o NO3 gas ambient temperaturg, White films formed nn glass substrates, The films
(225%). interaction Mmechanism of gas angd WOz NPs was elucidared were rinsed in DW and driag for 1 h at 100 °C. The synthesized films

" (.'nnq;m:[mg nuthaor,
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Spray Synthesized Mn-doped cuo Electrodes for High
Performance Supercapacitor

Pravin More,*®! Sujit A. Kadam,*® Yuan-Ron Ma," Yan-Ruei Chen," Nilesh Tarwal !
Yuvraj Navale," Amol Salunkhe," and Vikas patijie

A pristine copper oxide and manganese-doped topper oxide  favorable 1o the exchange of ions in the Na,50, electrolyte. The
nanostructured films were Prepared by simple spray pyrolysis electrochemical Properties of the pristine copper oxide and
technique, A study of the effacts of Mn doping with three manganese-doped copper oxide were investigated |n 1 m
different concentrations as 2, 4, angd 6 Wt9% were studied in the Na,50, electrolyte within the Potential window of =10 to
view  pf enhancement of supercapacitive performance of DAV, A maximum specific capacitance of BO1.61 Fig was
copper oxide electrode. Tha 6 wi % manganese-doped opper  obtained for the Manganese-doped topper oxide thin film
oxide thin film changed their surface morphology considerably  electrode.

lntmdumon oxidation states which can enhance redgy charge transfer,
Supercapacitors (5Cs), also known as electrochemical tapaci-  resulting in much higher specific capacitances."™ A promisirg
tors, are one of the Most promising candidates, It exhibits electrode material, manganese cxide has g high specific
attractive characteristics such as high power density, perma- capacitance, an ideal charge-discharge curve, is readily avail-
nent :harge—dl;charge cycle, low series resistance, longer fife able, and is stable. Cu0 is an attractive choice for Brergy
cycle, and wide range of operating temperature, easily storage since it is Jow cost, low toxicity, abundant, Environ-
maintenance, ang enviranmental friendliness than secondary mentally friendly, and has a large surface areq and high
batteries." ¥ Tha charges are stored in supercapacitors via two conductivity."" Manganese oxides have been found as one of
principles: diffusion controlled kinetics (pseudocapacitors) and the most Promising candidate for Supercapacitor applications
surface-controlled kirnetics (electrical doublelayer  dye to their natural abundance, low cost ! Based on above
Supercapacitor) Currently transition metal oxides electrodes considerations, we designed a pristine and Mn-doped cu0
have a great choice as sophisticated SUpercapacitor due 1o electrodes by spray pyrolysis technigue, Pang et al, synthesized
transition metal oxides abundant availability, enviranmentally MnO, and reportac maximum spacific tapacitance of 689 F/g
friendly, large surface area as well as high theoretical specific  at a current density of 10 ma/cm? in 6M KOH electrolyte,!"
capacitance " Although, transition metal oxides/ hydroxides More et al, deposited Mn;0, and found maximum specific
for example, Ruh, v,0, NID, Ni{OH),, Co,0,, Co(OH),, MnQ,  capacitance of 527 Fig at a scan rate of 5 mWs in 1 M Wa,50,
Were used to achieve excellent SUpercapacitive performance 2% electrolyte. Xia et al synthesized MnQ, and réported max-
However RUD; Is restrictog far its commercial use due po imum specific capacitance of 354 Fig at 10 m\s in 1 M Na,s0,
expensive, toxic, and less abundant,™ Ameng aforesaid, it js electrolyte" In tha research community, researchers have
Pessible for transition metal oxides to haye a variety of focused on a synthesis of mixed metal oxides than single metal
oxide to achieve the desired performance of supercapacitor, In

o — T addition to that following unique features of metal oxides can

fa ;ﬁmi of Physics, Abmednagar College, Ahmednagar, 414001, s, breakt_hmughs far supErcapacJtnr? such as |, co-existence of
Ickis two different metal oxides in a single crystal structure could
Exmail: pravinmaresaca sdy in Improve the electrical conductivity than single one, ji, nano-
(] 5. A Kadam, prof. v-RMa Poraus metal oxides can provide a higher surface area.” pyraj
?;:::"““t of Physics, National Dong Hwa University, Hualien, 97401, et al. synthesized a pristine ang Mn-doped CuD electrodes by a
E-mail: ksufitt 7@gmail com reactive radio frequency magnetron sputtering technique and
[el ¥R Chen reported maximum specific capacitance of 10 and 81.80 mF/
Depariment of Engineering and Systen Science, National Tsing Hea 2 5 a scan rate of 10mV/s in 3m KOH electrolyte,
@ ';Tmm"m”' Taivan respectively.”' Racik et al, prepared Cu0 and MnO,~Cu0 nang-
Smart Materials Fisearch Laboratory, Department of Physics, Shivaji  COMposite electrodes and showed maximum specific capaci-
University, Kolhapur, 416004, M5 India tance of 19106 and 279,12 Fig, respectively."” Suresh et al.
fel Or. Y. Navate, A, Salunkte, Prof V. Patil synthesized CuD and 5wrop Mn-doped Cug and reported

Functional Materials Research Labaratory, Schood of Physical Sciences, " 25 Fig | KOM
Punyashiok Ahilyadevi Holh.. Solapur University Solapur, 413255, M,  MAXIMUM specific Capacitance of 375 and & 5F/gin 2 M Ko

[ electrolyte at 2 mifs, respectively,™ Shinde et a|. deposited
g Supporting information for this article is available on (he WWW under  CUD/CUIOH), and mn: Cul/CuloH), hybrid  electrodes at
mms-.rml.mg.«m.mnmlcuazzuzﬁm various Mn concentrations. As a resuly Cul/Culom), and 39
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Abstract

Among all the transition metal oxides, jron oxide-based materials re excellent for Supereapacitor performance, Here, Mn-
incorporated w-Fe,0, {Mn:u-F::;,D.,} nanostructured thin films {(with 3%, 5%, and 7% Mn) are prepared via spray pyrolysis,
All the synthesized nanostructured thin films gre characterized by x-ray diffraction (XRD), optical study, Fourier transform
infrared Spectroscopy (FTIR), field emission scanning electron microscopy (FESEM;, transmission electrog micruscopy
(TEM), and contact angle for the structural, optica], marphological and wettability analysis, respectively, The bang gap of
Mn:u—Fezt), nanostructured thin films js tuned by changing Mn concentration, The ncreasing Mn toncentration shifls he
valance band edge towards the conduction bang edge, reducing the bang gap. The linear bang gap decrease of 0.4 eV wirh
the addition of Mn concentration, along with the band gap reduction, affieces Supercapacitive performance. The prepared
% Mn:chzG, Nanostructured electrode exhibits excellent specific capacitance of 688.6 Fg~"ar g Scan rate of § my 4!
inlM NS0, electrolyte, energy density (6 Wh kg™"), ang Power density (12 kw kg™ ata current density of 5 ma, g

Keywords Spray pyrolysis technigue - J"n*l‘n.:ut-ﬁ:q{ll_1 nanostructure - contact angle - electrochemical analysis - Supercapacitor

Introduction devices since they act as o bridge between the traditional

capacitor and secondary batteries. The Supercapacitors ape
In recent years, multiplicity of ENergy storage devices, vig. characterized by & high energy density, o long life cycle,
capacitors, supercapacitors, and batteries, are accessible in excellent rype capabilities, a widp Operating temperature
daily life, However, the Consequences of such Cnergy storige  rapg, vithanced safety, efficiency, and good endurange, >
devices primarily depends not only on the elfectiveness by The charge storage mechanisms jp supercapacitors are base
also on the stability of the electrode resources, ! In pursuit ~ on two principles: one is the pseudeocapaciior mechanism
of more advanced slorage devices, highly requested research  which relies on reversible redox reaction, The other is the
efforts are being made in modern society for effecting large- electrostatic adsorption ions g the clcctmdm’elcclrol}rre
scale employability in the area of durable Energy storage  interface and it possesses Jow energy density,' 4 superca-
devices, The currently available gy PErcapacitors are the besi pacitor stores charge at the electrodes; it can be charged and

discharged ar 4 higher rate and can undergo longer cycles
. T thana battery.” Supercapacitors have the potential 1o be used
& Pravin D. More in portahle electronic devices and power hybrid cars.

depravinmon: @ gmuil com g 3 :
A transition meta] uxide-baged supercapacitor electrode

' Department of Physics, National Dung Hwa University, exhibits g specilic capacitance that is 10-100 times higher
Hualien 97401, Taiwan than carbon-based materials.” Electrode materigls with a
*  Department of Enginecring aml Sysiem Science, National large surface areq have a high specific capacitance, while
Teing Huy University, Hsinchu, Taiwun anoscale materials tend 1o have higher surface area which
' Functional Materinls Reseqreh Laboratory, School increases uleurmde—clac:mlylc contact and enhances charge
oF Physical Sciences, Punyashiok Abilyadevi Holkar Sotapur iransfer reactions. A metal oxide such as iron oxide s
niversity, Solapur 413255, Ms, India been widely used in pigments. catalysts, sensors, environ-

" Department of Physics, Ahmednagar Collcge, mental pollutant agents, biomedicq) materials and electrode
Ahrednagar 414007, MS. India
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Highly sensitive and selective PAni
for detection of NH;

Reshma N. Dhanawade,

-CeO, hanohybrid
biomarker at room temperature

Nanasaheb S, Paway, Manik A. Chougule’, Gajanan M. Hingangavkar®,

Yogesh M. Jadhay' Tanaji M. Nimbalkar, Yuvraj H. Navale', Ganesh T Chavan?,

Chan-Wook Jeon?, ang Vikas B. Patil"+

' Functional Materials Research Laboratary, Schoof of Physical Sciences, Punyashiok Ahilyadey Holkar Solapur University, Solapur,
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ABSTRACT

An impressive room

Received: 21 November 2022
Accepted: 26 February 2023

temperature (25 °C) NH;

biomarker sensor has been

developed using polyaniline (PARi)-CeQ, nanohybrid by facile oxidative poly-

© The Authior(s),
exclusive licence 1o Springer
Science+Busingss Media, LLC,
part of Springer Nature 2023

under  merization process on

phology was studied using field
transmission electron

glass substrates. The structural properties of PAni-CeD,
nanohybrids were disclosed using X-ray diffracmmetry, and the surface

mor-
emission scanning electron microscopy,

microscopy and X-ray photoelectron Spectroscopy tech-

nigues. The PAni-Ce0, nanohybrids shows cubijc crystal structure with strongly
interconnected nanofiber surface morphology. The chemiresistive £as sensing

performance of the PAni-CeQ,

nanohybrid sensor reveals

that the CeD,

delocalization length and hence increase the resistance of the nanohybrid when

exposed to NH; gas, PAni-Ce0,
response toward 100 ppm

with least response time (9,31

imputed to 4 high explicit surface area of CeQ,

(50 wigp) nanohybrid sensor exhibits (80%)
NHy which is about four-fold higher than pristine
PAni (26.70%), simwing excellent stability (7B.75%),
s), and such an excellent performance could be

admirable reprod ucibility

for significant chemical inter-

action and the formation of interfacial heterojunction band with Ce(,, exploring

PAni-CeD;, (50 wig) nanohybrid as

A potential candidate for biomarker NH;

detection. An impedance Spectroscopy was used (o investigate the interaction

mechanism between the NHj; gas an

d the PAni-Ce0, nanohybrid sensor,

Address correspondence to E-muail; drvbpatilgmail.com
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Avinash C, Molane, Shivani s, Gavande,” Tanaji M, Nimbalkar," Amof s. Salunkhe, ™
Pravin D, More,"™ and Vikas B. Patj|*=

Herein, the facile electrospinning route s demonstrated 1o were confirmed through seanning electron microscopy. Hydro-
fabricate nanofibroys based tin oxide flexible electrode Proc-  philic nature of the electrode surface was confirmed by water
essed at different annealing temperatures and further enyis- contact angle measurements. The structural study was done
aged in high-performance energy storage application. Tin oxide  with the help of X-ray diffraction (XRD), Raman spectroscopy,
(5n0;) processed at 400°C of annealing temperature show- Energy dispersive A-ray analysis (EDAX) and x- ray photo-
cased excellent specific capacitance {B44 Frg) along  with electron Spectroscopy (XPS), In addition, the flexible symmetric
Interfacial Capacitance (0,1434 Flem®) at 1 mss of scan rate supercapacitor device |s belleved to have an excellent flexibility
which was tested in IM NaOH aqueoys electrolyte and and electrochemical stability during mechanical bending up to
exhibited remarkable stability even after 2000 cycles. Nane- 180° suggesting 5n0;, as Promising electrode matarial fior
fibers with beads-formatian type morphology of the electrodes applications in future flexible and wearable electronics devices,

Introduction
ntroductio could hinder their inherent capacitive behavigr '@ Meanwhile,

The crisis of traditional fuel depletion and environmental issues  the Pseudocapacitors consisting of redox active materials viz.
appeal for not only booming development of long-term  transition metal oxides and conducting  polymers rely on
sustainable clean alternative energy resources and Manage-  reversible faradic reaction associated at eiectrndafelecrmrm
ment systems, but also more advanced flexible devices due to surface, which js expected to provide higher electrochemical
growing trend towards lightweight, thin and portable elec-  performance than EDLCS!"™ Ag 3 resuyit of peor stability ang
tronics multimedia in maodernization of society. Supercapacitors relatively lower capacitance of conducting polymer materials,"
(5Cs) have gained Enormous altention as an electrachemical most researchers have been extensively investigating the
storage device with wide range of Potential applications in variety of oxide-based nanomaterials [ike RuQ,, NiQ, Co,0,,
portable electronic systems for their distinet characteristics of and Mng,mm |, many emerging applications owing to
lower maintenance cost, rapid charge-dlscharge rate and engrossing chemical and electrical properties, especially for
longer cycle fife - The promising Properties as delivering BNergy storage devices, Ruthenium oxide, demonstrated as an
higher power and storing greater energy within a short time,  earlier material to exhibit excellant electrochemical perform.-
5Cs are complementary to those traditional capacitors and  ance, However, dye tg high making Cost, toxicity and rarity jn
batteries. To date, several strategies have been demonstrated  the earth's crust, ruthenium Is less attractive in commercial
for Aexible supercapacitors, such ag carbon-based smart applications"*'™  gjeq Microsupercapacitors (MCSs)  have
textiles ™ Cellulose nanafibers-graphens based  grabbed great interest due to thejr Planar structure, smail size
supercapacitor,™ electroactive conducting polymers' compo-  and excellent flexibility.To realize such MCSs, various techni-
sites and fiber-shaped supercapacitor,™ Consequently, great ques like Inkjet printing, screen printing, laser ascribing, plasma
efforts have bean dedicated 1o enhance supercapacitive etching and so on are yseg for fabrication of flexible electrode.
Performance of materials based on superficial non-Faradic Various metal oxide and fabric based materials like poly(3,4-
reactien in electrochemica| double-layer Capacitors (EDLCs), e, ethylenedloxyrhiuphene] pnlytstyrenesulfnnatej@MnD; electro-
Carbon-supported materials regarded Promising candidates as  das tan be used for microsupercapacitors 411 Nowadays, new
flexible I‘rl.'t'-standing electrodes due to superior cyclic stability, class of soft fuctional materials consisting of conducting
mechanical strength, and flexibility, However, it suffars fram hydrogel based electrode and electrolytes which can be utilised
limited ionic conductivity, poor electrolyte accessibility, which  for stretchable and self-repair supercapacitors after damage,
Polyariiling based hydrogel electrode, Polypyrrole based hydra-

R gel electrode and Polythiophene based electrode are chosen as
fa] :I_: m * Gavande, T. M. Nimbabkar, 0y, A 5 Sahnkhe electrode material for self-repair sUpercapacitors. Polyethylene
Functional Materfals Research Laboratory, School of Physical Seiences oxide{PEQ)  based hydrogel electrolyte  and Polyviny|
Punyashiok Ahilyadevi Holkar Salapur University alcohollPVA] based hydrogel electrolyte are preferred  as
Salapur-413 255, Maharashtra, Indlia electrolyte in the wearabje electronics, 2
i ;T:E’h:::mm'“'m Various approaches have been implemented to fabricate
Department of Physics the flexible electrodes for flexible supercapacitor devices that
Ahmednagar CollegeAhmednagar-414 001, Maharashtra, fndia includes fabrication of flexible free-standing films of active
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Influence of the Camphor Sulphonic Acid (CSA)
Intercalation on the Micro-structural and Gas Sensing
Properties of Polyaniline-CeO, Nanohybrid for NH; Gas

Detection

Reshma N. Dhanawade,® Nanasaheb S. Pawar,” Manik A. Chougule,”
Gajanan M. Hingangavkar,”™ Tanaji M. Nimbalkar,” Ganesh T. Chavan," Chan-Wook Jeon,™

and Vikas B. Patil*"®

:mnmmnmm{snfm:jsxemlmuy a challenging task. The
facile chemical oxiﬂﬁﬂm polymerization route was employed
-furtlﬁsrmhuikuﬁﬁﬁhi{&&; mnuhyhﬂds—wlth €SA intercala-
tion {1050 wtd%) on the chains of protonated PAni. The cubic
-wsial muﬁwre Pﬁnw nannhyb:tds ‘were revealed

- ele |_1:n microscopy
(TEM) were
q_r.:al investugatinns,
JH-ray' Fhul‘ue]’lmun mmus:up}r {HPE} and Raman spectro-

Introduction

Reproducible, inexpensive and highly active gas sensors are
considered significant for versatile applications such as manu-
facturing, environmental, health and military operations to
avoid impending hazards for human  being and
environment” ™ Ammonia (NH,) is a toxic and combustible
contaminant, posturing continuous risks to human health and
ecology if it reaches to 25 ppm in 8 hrs!! NH, spoils the
ecosystemn  because of natural and artificial sources like
industrialization” autormobile exhaustion™ and household
activities, Therefore, an axcessive efforts have been carried out
for developing MNH; gas sensor that is miniaturized, convenient
and highly sensitive towards harmful NH, gas at room temper-
ature for human being and environmental protection. Many
gas sensing materals are available, such as conducting
polymers,™ semiconducting metal oxides (SMOJ™'™ and car-
bon-based materials,""'® differ in their behaviors and gas
sensing performances, Nowadays, semiconducting metal oxides
such as cerlum oxide (CeQ,), tungsten oxide (WO,), iron oxide
(Fe,0,) and tin oxide (Sn0,) are used In gas sensors because of

[a] R.N. Ohanowade N, 5 Pawar, Or. M A Chougule, G. M, Hingangavkar,
T. M. Nimbaikar, Prof. Dr, V. B, Patil
Functional Materials Research Labaratory, Schoaol of Physical Sciences
Punyashlok Ahilyadevi Holkar Solapur University
413 255 Solapur, Maharashira, India
E-mail: vbpatilg@sus.acin
[b] Dv. G T. Chavan, Prof, C-W. feon
School of Chemical Engineering,
Yeungnum University,
38541 Gyeongsan, Gyeongbuk, Republic of Korea

ChemistrySelect 2023, 8, 202204750 (1 of &)

scopy confirmed the formation of PAni-Ce0,-CSA nanohybrid.
The consequences of CSA intercalation on the gas sensing
performance of PAni-Ce0, nanohybrids are explored through
custom designed sensing system. The gas sensing investiga-
tions revealed that PAni-CeO,-CSA (50 wtd) nanchybrid ex-
Hibiti!ﬁ thhEst response (93%) towards 100 ppm NH. al 307C.
s_ensnr deﬂve:_ed_ fast rEspuhse and qul:l'vl. re-:nver:.r (8 sec and
482 sec) with admirable stability (84.09%) towards NH; at 30°C.

excellent stability and improved gas sensing properties, Cerium
oxide (CeQy) is n-type semiconductor metal oxide with out-
standing electrical conductivity and excellent redox reactions
that improve gas sensing characteristics'™' On the other
hand, cerium oxide (CeQ;) comprising high operating temper-
ature with heat that induced crystal growth and hazard of
explosion, it restricts the practical applications." Conducting
polymers are more reliable candidates due to their low price,
maost significant selectivity, fast response and recovery time at
room temperature as compared with metal oxides."™ Amongst
the conducting polymers, PAnl is more efficient for revelation
of toxic NH, gas at 30°C"""™ Moreaver, pristine PAni is simple
to synthesize and it comprises with distinct molecular structure
and excellent stability. But, it has some drawbacks, including
low selectivity, long-term stability and extended response and
recovery time.'™ The gas sensing performances of cerium oxide
and pristine PAni are inconvenlent and they constrained by a
number of factors. Therefore, for the achievement of excellent
gas sensing performance, the composite material comprising
with organic and inorganic material properties such as PAni-
Ce0, nanchybrid was synthesized,

In the present research work, CSA Intercalated PAni-CeD,
nanchybrid was synthesized utilizing a facile polymerization
process to improve the gas sensitivity, selectivity, stability and
response-recovery time”™" The role of C5A is a potential
dopant, which increases the conductivity as well as stability of
PAni-CeD; nanohybrids"*™ Therefore, C5A intercalated PAni-
CeQ; nanohybrids delivers excellent gas response towards NH,
at 30°C. The related investigations for gas sensors were
studied. Navale et.al®® described the fabrication of C5A (10~
50 wt%) intercalated PPy-Fe,0, hybrid nanocomposites for
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Intercalation of two-dimensional graphene oxide in W03 nanoflowers  m
for NO, sensing R

Gajanan M. Hingangavkar ", Sujit A. Kadam ', Yuan-Ron Ma ', Shrikrishna D. Sartale ",
Ramesh N. Mulik *, Vikas B. Patil "~

4 Department of Physics, DBF Dayanomd College of Arts & Science, Selopur, (M5), 413002, ladio

¥ Functiomal Materiols Research Loborntory, Schoal of Physical Scierces, PAH Solaguer University, Solapar, (M5 413255, Indin
& Department of Physics, National Dong Hwa University, Hilien 57401, Taiwan

 Department of Physics, Sovitribal Piule Pune University, Pune, (MS), 471007, India

ARTICLE INFOQ ABSTRACT

Article history:

Received 14 November 2022

Received in revised form 20 January 2023
Accepted 1 March 2023

Chemiresistive W04-CO (WG) nanohybrid sensors were designed by a cost-effective hydrothermal
process. The structure, morphology, composition and surface features of the prepared WG nanohybrics
were explored by an array of amalytical technigues, such as X-ray diffractometry (XRD), Raman
spectroscopy, X-ray photoelectron spectroscopy (XPS), feld emission scanning electron micrescopy
(FESEM), encrgy dispersive X-ray analysis (EDAX), high-resolution transmission electron microscopy

ff.’;':.".;'g,‘mmh,h,u (HRTEM) and Brunaver-Emmett-Teller (BET) surface profiling. The gas sensing performance of the
Hydrothermal WG nanohybrids reveals that the small amount of GO significantly impacts the sensor performance,
XS The enhanced gas sensing performance of the WG nanohybrid sensor with a GO content of 3 weight®
BET exhibits an excellent response to 100 ppm of NO,, attaining 239%, which is nearly fourfold higher than
MO, sensor that of pristine W04 (61X} at 150 “C, and shows outstanding selectivity, reproducibility and stability
[B4.5%). Impedance spectroscopy was emploved to understand the interaction between the NO; gas

melecules and the WG nanohybrid.
02023 Elsevier BV, All rights reserved,
1. Introduction for NO, detection because of their semiconducting nature, Y.H,

A rapid economic boom throughout the early decades fueled
the speedy increase in global energy consumption, Energy is
mainly obtained from the burning of fossil fuels. As a result, the
environment gets contaminated with poisonous gases released
from burning fossil fuels. Pollutant gases emitted by the combus-
tion of fuels, such as nitrogen dioxide (NO;), carbon monoxide
(CO) hydrogen disulfide (H:S) and others, pollute the atmo-
sphere. These are harmiul to both living organisms and humans.
In a short period, exposure to NO; (= 10 ppm) may lead to fast
pasal and throat irritation, as well as edema and distress, MO
concentrations exceeding 100 ppm cause death by suffocation
when inhaled within a short time frame, Additionally, NO; causes
photochemical smog, acid rain and accelerates microscopic par-
ticle formation. Thus, for envirenmental and health monitoring,
cost-effective and simple chemiresistive sensors with cutstanding
MOz sensing capability are of the utmost importance [ (-]

Transition metal oxides, such as W05, Ti0,, 5n0., Zn0, and
Fea0y |5.6], have been extensively studied in the last few decades

* Corresponding author,
E-mafl mddress; vbpatilesus acan (VLB Patily

hbpss ) elakary 10, 10 WG] Cnameren 200 . | DG

2352-507TX/0 2027 Elsevier B.V. Al rights reserved,

Mavale et al. have reported a CuQ nanocube sensor for NO;
detection using the thermal evaporation technigque |2]. Lizhai
Zhang et al, have worked on a CeOg/Graphene heterostructure
for NO; sensing using a hydrothermal approach | 1] Hongwen
Zhang et al. have explored WO5 decorated using Au nanoparticles
for the selective detection of NOy gas |4]. Shibin Sun et al. have
synthesized nanocomposites of graphene nanoplatelets and WO,
H;O using a simple precipitation method [7]. W0, nanoflowers
{NFs) are 3D nanostructures [5=17] with an ability to detect NO;
gas that have been extensively investigated over a few decades,
attributable to their low cost, excellent chemical stability, crystal
structures and superior sensitivity. It is recognized that the ef-
fect of gas-sensing of WOy NFs is initiated after the interaction
AMONg OXYEEN i0NiC SPecies (o=, 07 and 07 adsorbed on the
nanostructured surfaces and the gas molecules |7, 15],

The inkerent properties of W05 NFs, such as absorption of
low wvisible light and fast recombination of carriers, reduce its
utility in some applications, such as photocatalysis and gas sens-
ing. We can straightforwardly overcome the shortcomings of
pristine W0y NFs by hybridization with nanomaterials of the
carbon family (carbon nanotubes and graphene) to improve their
performance [19,20]. Graphene oxide (GO) is the most impres-
sive graphene-based structure, because of its exclusive surface
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CuO@Stainless-steel Electrodes via Non-aqueous Ro ute:
Supercapacitive Approach

Sanlesd ' Kambaie and B J Loklumile’

Abstract

In this work, highly pure nanp, wructured tin films of Lupric ande [CuD)] were whthevred at varioys depouituyn temaeratyre
fraen 250 to 400 "C on stdindess stoel sybe rate by spray Pyrolysis. Different ang et technigyes and electrocheimical
MERsErements were umed t0 study the effect of depostumn temgenalure an the Bhysical and electrochemical Praperties of
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Symmetric supercapacitor comprising Niy04:
Feq7Ni; 450, electrodes Prepared by ultrasound
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Nanoarchitectonics of Bi,Cu0, electrodes for
dsymmetric Bi;CuOy4//AC solid-state device in
Supercapacitor application
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varyng deposition tme v s Poepare) MITMEs were anedled ar WK i e furnace. Al
teposited Lhin filin ete trodes were physical and ERNTrachemieal chara lerzed via X=tay diffraction [XRD],
Field emission MANING electran mi ey (FTSSER: | I meryoal RIpRIng, Frerpy ilispersive K-ty
Speciroscopy (EDX), Conluct Angtle, Xeray plastoeio, I spertsoscopy | XPS ARl shgercapicitive
rnrasmemrntr..iﬂl} O all the pessated o MRy teveals polyerys alline nature wiily & Ielragona! crvsial
Mracture. FE-SEM shows revolutinnar v merphslogical images of Spruce leal-like architeciyre. EDX analysis
shows the elemental mAppng of the deposited matenals. TEM revels tiie frmation of nano Briamles
Structires indicating the tormation of the crystatiine bismmueh osde. XPS confirms the lormation of ki CuD,
All samples show the bydrophilic nature of depas; pd materials from contact angle. Cyolic voltammetry
{CV), Galvanostatic charge-discharge (GCD), and impedance me dSUrements are used to exzrmine the
SUBerCapacitive characteristics in 4t agueces 1% KOH piee tradye, All LV curves show mixed capacitive
nature. The results of the i estigations are highes SPeCific capacitance (SO of M0B.A7Fi2 al a sean rate of
£mVfs was calculated. The SPECITIC eRerpy (S8 nf 4980 Whke, and specific POWeT (5P af 175) kW ke were
calculated a1 40mA/em® current density. The capacitive nature and internal resistance were observed using
the Nyquist plot for the Optimized electrode which js dbout 211 Ohm, oy GLD, and impedance
Measurements are ysed te characterize the « tectrachemueal Parameters of the ASYITHMOLT | supercapa
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Abstract

The existing research explores the effect of annealing temperature an Manganese nxide
incorporated cobal oxide thin films synthesized on stainless steel (88) using
potentiodynamic elect radepasition via AUCaus route. Film thickness of synthesized
material decreases with increase i annealing temperatire Contact angle measurements
show decrease in the hydrophi licity with nerease in anneal Ing temperatiure. ¥R D of the
synthesized samples reveals tace centered cuhic £030, and orthorhombic MnO; with
palycrystalline nature. FESEM and TEM images display nano~-spikes with Rano-granysg
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Ingredient-Dependent Nickel Oxide Synthesis for
Supercapacitor Application
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In this study, a simple sonachemical approach for molecylar anchoring of CoW, 04, | I2-tungstocobaltate
1) om fern=teal like g Vo, MUCROSITUC T Os wgs emploved. The vanous LOIMRosIfons wore prepared by
varying contents HLS%, 14, 150, 2% and 5% ) of Coyy, Dy thereafter denored s CoWOL The as-synthesized
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of resuiting composites was tested roward ausibie Leht driven Rhotocstaivtic eatment of Lizaud polutangs
Jﬂdm Amang them, 1¢ WO BV compasites shawed Oprimal performance ac compared 1o
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ICaWnavo showed 9740 and 7Rz degiradazion of Lethiydene e o e (B and mmmmug 110,
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Preparation of Magnesium Oxide (MgO) Thin Films by Spray N
Pyrolysis and its Capacitive Cha racterizations
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Abstracy

Magtcsium oy ide (MeO) electrodes fixr the supercapacine apphications huve been Prepared wsing st omagse spray pyrolyam
techmnique. |00 mb of | M agucous Ay NO: b 6O sl Was sprayed ot 2 md'min. on 1 e stminless siep) (55} substrate
0 673 K The Prepared clectrodes wepe arualyred structunally by X o sflaction (XRD) techmique, field STMELxinn
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ansbyeen (V) elecimehemscal mpedance <pog rekcopy (LIS and ihe galvarmna asg charge discharge | GO} tochmugise
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inieeactions hetween the metat oxyEen and carbon clemenig thoueh TR anabyves. Peaks in jhe £y Curves confimm the peclon
behavior of the Mgt during the CV T Measwred spocific cxpacinmee I5C) was ax high a5 202 16 Fe' Superh
electrochemical stabslary 1 obscrved a0 | m¥ % scan rate, Using GCD analyses show differems behavior frum the normial
capacitors. The charpeg and dischargeng times w “r found seardy same for dhfferang aphied cuments The obsers ed max ymum
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development of alternative encrgy. + + The FIPSEapaciie 5 environmenial Woxicity and hagh SU. which have been wadely
e of the Prowvisg devices to meet the e EEmrowing need.  unvest Watedd i an attemmpi e dtam high S¢ and kg ovcle bife
witls its higher energy density than dhat of ELDion capactors P:mqummm redas capacimars store the chorye via fag
and better power denisety than thar of bratieries, Explorstyy  farpdas Feacticns. Redon capacsions are used for high power
clectrode materials wigh hegh speaafic capaciance ¢ M) s applicainons due 4o quick descharging Varcty of matenaly
HECessary o eEmprove the eneigy density of sUpercapacilors.  imeluding not an Iy clectrically curslucting polymers in pare”
Carbon matenals, conductmg polymers and fansian metal  and compusite livhe nd forms" * fugt plenty of transitson -metad
oxides hydroxdes wity bugh surface arcy ane curmanly wsed  axsdes | TMO) Rutd, 0 Cas,, FedDy, % NI FeyO)
B Siprcapacsor  checirods matenals. " Carbon  based FeOOfL" “¢ WO NiCo:0u, MeCo.€1, €., ate bemy
misterials (carbon scrogels, carbon nanotubes apgd yraplene)t  tested for fabration of redoy “apacitors. Ubiguitows meed of
* & cloctrode materinls for electncal mmhln-f.:;. CF capacitors  altermatives fise RuCr- resulecd die o high cost and limyned
have been extenwvely sudied to imcreane their kow SC wingh *ources of Ru Alhoogh. due po larpe bamdgsn of Mgl (-7,
derectly  limited yher pmctical opplicstion | ¢ OHBICng  eV) the elecirochemicnl chanze stornge capabality of the Mg O
s quile less. Nawever, even not belonging to the tmnsibon
Laly of elocmocemaal woke WA 0F Phvtasad S iim e man meta] syide granp, the MgO laes been reponted for HEpreving
Salayer Lniversits, Sesdigvee the stability of the clectrochemacal ey stimape eloctmde

oz il et gl wemn (2, 8 Lodhade ) m2teTials studwed by K. H..ill'ﬁ'u'kf}'nn il YN Al "Wm 2
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Three dimensional hierarchical lower-like
CoCuS,r'COH;CuxS electrodes for electrochemical
supercapacitors
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Abstract

Recently, the 2023 United natiags chimate change conlerence 1COP26) have aeain stressed on the poed of

tarbon neutial scanamy. Jo cope up with the pawer hunger of industrial and, technological world of hybrid
electric vehicles and portabie electronic devices i 15 imperative 1o search the SAvirnnment riendly povel
datedials with Property tailoring abilities Inthes Lonnecton, we haye deposited Ca, =Lu5/CoCus

(025 5x201) thin~films via chemical routs as BLEMANve matenal for Lefiapacitor applicanion, Te

Asses the suntatlip v of as=depasited Hun G5, we haye characrenized L0 flms using warety of

charactenization technigques, X-ray photoelertiog *PECIOscopy was weed 10 examene and confirm the

chemical states of Co, Cu, and s, Mm&u; a=depasited Col 1% film iX=th (s, sampleL'y )

showed a rempled fioweriike mig IEtraciuee, Uniform dises iitian of hillscks and valleys was observed
uisngﬂwww The WpoLraphical eutcomes nbtained from electrostagic force mi Tascogw
and Kelvin probe lorce microscopy conlin ned that the sam ple<Cy (=075 i< « witalse fng ENETRY Storage
applicarions. ‘i.amplv-{'; Hemanstiared exg #ilenir YIPEITaRa Ve pEdanmiande Vet a fagh Ree i
CApaCIEANCe of 90755 F g~ 4 SV rerark ot Tl capabititg, angl - 90T of ¢ TSI seteritiom afs
SO00 cyeles in A 1M KOH el tiolyte Retpe MURRC AV Solhavio S0l i Hing SEADI Y o (e CoCus
samples imay ofter 4 PETSPECTVG by variois el metal sulticle 1hin Hims swith bierarchical architertures a5
N viable sltermative for the efficien: ERETEY STone (louid s,
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Enhanced pseudocapacitive Properties of divalent (Mn, Fe, Zn) substi tuted |
NiCo204 nanorods

Short communicition [ ’

Digambar Y. Nadargi *, K.P. Shinde ", Mohascen §, Tamboli*, Pavan M, Kodam *,
Ambar V., Ghadage ", Nguyen Tam Nguyen Truong™’, J.g. Park"™", Sharad s. Suryavanshj ™’

* Seturl of Piysical Srienres, PAN Soligwmr Univeraity, Fulepear 413285, (M5, Budin

h of Materialy Scirnce gne Engineering, Hanba Notkinad Untversity, Dnejorn 34180, Sorch Korea

¥ Kurrd frutitute ef Energy Techmailogy (KENTECH), 200 Hproksivia rm, Najre SEX90, Jeolumim ok, Kepiabiic of Koreq
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Feywonts: We report ilie electenchemical perfonmce of divalent (Man, Fe, Zn) substituied NiCau0, Ingrods, dtvl!npeﬂ
Nice,0, ushing faelle yd rotle g route, The phiysico-chemical rrapertles of e electrode marerials were analysed wsing
Divaleat wibstitution XRD, FESEM, TEM, HRTEM, FIT, EpAx ancl XPS. The peefornmance of Mn substisyged NiCoy04 was found 1o be
::“hl::m-! the best divalpn replacersont, with A specific capaciianee of 1272F/gar ) Alg current density, an energy densiiy
Supertapeliar of 35.77 Whekg, and a pawer density of 660,39 Wokg. The caparitancs of Fe and i substituied NiC2:0, was

Tound 1o Le lower ths thae of (he pire NiCoz0y elecirode material, which may be awing 1a e lower catalyile
acilvity of Fe pnd ZIL The Mo subrstined NiCoD demonsiraies har i fag ilis fiotential 1o be used g4 5 hilgh

Prerfommmee SUpHTCIa e tor iy Peaetical applicaniong

1. Introduction Coy04 112, VaOs 11, ond MoDy [14) are peeidocapacitive materinls,
which bronely 1sed beeause al their Increasing specific eapacitance,
In recent decades, (he energy demand lig Inereased a lot, due g the energy density ane power densiry, However, for ihe pracileal appllen-
speedy growih of indusictalizaion and thereby ihe eeonomny, Micher ton, single metal pxides have limitation 1o enlunee il supercapicllwe
more, decreasing the dependency on Tossl] fels encourged the de. propecties due 1o thele Poar electrien) conduetivity e lnrge volume
velopments of new EneIRy storage and conversion technologles i viow expinslon. Therelore, additlonal conehieijee phises In e Prlsilne ma-
of envirenmentnl friendly FRETRY sourees, All electrochemicn) syslems, tedlal, are needed 1 Improve 1he elecirochemicn] Prapertles, and
stech its lithlum-don, leack-neid, nicke) mes) hydride, metal-nlr, and pexg. thereby Mipercapacitive valies,
genermtion batieries aned supercapacitors pre becoming moee preapular fn Recemly, blnary ar temary transition meqq) axltes e nllenctied
order to gap-down the encrpy demand LE 6l In compmirison, siper- exiensive attention becanse of thedr mistanding electrochemicn) per-
capachon have fuselnaning propeaies such ps high energy denshty, high formanee gnd elecirienl eonductivity compared wigly the single-mesa
pawer (=10 kWskg), abillity of fas rmmwrlhrhnrgr. el long cycle life oxldles, Now-i-eliys, Limary mei) oxldes, such ns nickel cabaltle
(10" cyeles). These Prapetles  ensire ontstonding  possiliilfes o (NICo,04) 115, 144, CoMotly |17 and RIMNO, 116 have been reparted
portable electronie deviees e, amomotiveMybdd clocrie vehieles, o exblblt beprer elevtrochemicn) perforimanes gl single meial oxldey
digital telecommumnicatlon Systems, wnlntermipied rower sipply for e ta their high electrical eonductivity, Singh et al 1UW reported th
compuiters, and miany maore |1, "I Generally, supereapiciton are of jwy the Con |ﬂ‘anﬂJrNiDilrru'll’:lerHU.r will excellen specifie capacltance
types: elecirical double-layer capacitors (EDLCSY and msendocapacitors (2525 P '), and high relention (B09g) afer 5700 eyeles. Furthermore,
(PCs), These supereapacitors Inchide thrpg matjor eatognries of miaterinls hang er al, reparted Zine Nlckel-Cobaly Oxide & Niton), super.
as: carbanaceous materlals, canducting polymers e (rangiiion metal eapaciiors with iltrshigh specific capacliance 2BA7.5 Fem 1 40|,
oxides/hydroxides, depending an ihelr different charge stornge mech. The motivation of this wark Is 1o develop sucl Pendocapacitar with
anlsms (§,9], The various metal oxides including MnO; (10, MO 171 s enhanced Supereapacitive properties by the substitnlon of divalent
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Abstract: Herein, we describe the facile synthesis of spinyl Mglea0y ferrite and its Petential use as
A Bas sensor using a straightforward ang reliable sol-gel approach, i, the klycine-assisted auto-
combustion route, ‘The novelty in obtaining e sensing material via the dulo-combustion route is
its inherent simplicity and capability 1o produce (he material at an Industey seale, The saig cosit-
effective Process makes use of simple metal salis (Mg and Fe-nitrates) anl glveine in an AJueous
solution, which leads to the formation of spinel MgFe; 0y ferrite, A single-phase crystallinity with
crystallite sizes ranging between 36 and 41 nm was observed for the synthesized materia)s using the
Xeray diffraction (XRD) technique, The porous morphologies of the synthesized materials caused
by auto-ignition during the combustion Process were vialidated by the microscopic Investigations,
The EDS analysis confirmed the constituted clements such as Mg, Fe, and O, without any impurity
peaks, The Bassensing ability of the syothesized ferrites was examined lo detect varioys reducing
kases such as LPG, ethanul, acetone, and ammonia. The ferrite showed the highest response {(=B0%)
toward LPG willy 1l esponse and recovery limes of 15 « and 23 5, respectively. Though the sensor
responded low toward ammaonia (=30%), its response and recovery times were very Quick, i, 75 and
98, respectively, The Present investigation revealed that the « yithesized fereite materials ape good
candidates for fabricating high-performance sensors for reducing pases in realworld applications,

Keywords: MgFe,0,; slyeine combustion. Bas sensons; reducing gases

L. Introduction

In a globalized automated life style, sensors Play a key role in the comfort-with-safety
segment of human life. In the JoT (Internet of Things) development and extensive use in
smart home and smart ¢ ty programs, sensors are directing other technologies to improve
the quality of Jife of individuals across fhye slobe. Trad, tionally, gas sensors were restricted
to the detection of accidental discharge of gases in the industry sector and leak detection
in houscholds, A srowing challenge of environmental sustainability due to pollution
and increased Breenhouse gas emissions led to the development of BAs sensor research
and development, However, a new ecasystem for environmental monitoring is being
made possible by o frosh wave of miniaturization and cast reduction in the Bas sensor
industry, The value of this asset, according to analysts at ID-Tech Ex, is expected to be USD
361 million in 27, USD 2.4 billion in 2022, and more than USD 3 billion in 20
View of this, amongst the various Bas sensors such as electrochemical SCNSOTE,

Chemsensors 2022, 10, 31, hitps:/ fdalong s 1033 ehemosensons 661
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Accepted: 7 December 2022 Industrialization ang its progress are very important for the economy and to
Published online: move towards Prasperity, stimulating innovation and creating jobs. Nonethe-
1 January 2023 less, industrialization has negative impacts, if not done Judiciously, such as
pollution, inereased greenhouse gas emissions, and global warming. Therefore,
© The Author(s),  under nmcn[ty-with-su:‘uril}' is of fundamenial significance in a pew and dynamic
exclusive licence 1o Springer lifestyle. A BAS Sensor is one of {he crucial devices for monitoring and subse.
Science+Dusiness Media, LLC, quently preserving the clean Atmosphery among a number of other safety
part of Springer Nature 2022 technologies, In-depth ASSessments of gas sensors and their necessity in the
environment (air) pollution are provided in the current review. With a special
emphasis on metal oxide semiconductor (MOS)-based Bas sensors, the review
includes a thorough study of gas sensors and the factors relating to sensing
mechanisms. [t not only describes (e basic concepts and brief history of Bas
sensors, but alse highlights the schemos responsible for improving the Bas
sensing propertics and state-of-art literature review. These schemes include (1)
surface r.-ngincuring!nmrphnlugimi tuning and (2) bulk and surface doping, To
keep scientific rigour and in-depth analyses, this revieyw focuses on these twp
schemes only. In the daping area, the emphasis is given on graphene loading,
decorated  with hanoparticles of poble metals, spillover mechanism, and
heterojunction (=1, 1-n, and =) formation, The conclusion summarizes the
most oplimized MOS 838 sensors with enhanced 525 sensing capabilities, Th _
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Pd loaded bismuth ferrite: A versatile perovskite for dua) applications as |
acetone gas sensor ang phntncatalytic dye degradation of malachite green
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Keywonly:

Heeeln we report the pallading laaded Bispmgey feerite far 1y bidirectianal applientinn e ACELdne gat sensor and

:]Hhﬂiﬂh f":'::j photocatalytic dye degradation of walachite green, 71 tativation for luading M on bisul, fervite (BFO) is dye
M"':m":‘: g, | 1o lts fasthnating earatyic reddox ceactiong Lausing faster adsorprion agd desorption of the oxygen molecules over
Phata dw-:::iﬁmlnn the metal oxide, Ty Planned perovikies were developed via surfcr nssisted sol gel angg combustion route,

and characierized i Pliysico cliemical Propecties using XRD, SEM, TEM. HRTEM, Epax, XPS and BET, The
developed pro showed 1he ey selectivity towards Aeetane, whose respanse was 6% ar 300 "¢ operailng
esitpe ratnire fisr Sk PRI s eemcentraiog By vuming the surfage e nd catalyiic bebiavips using CTAB and po
loading, Fespectively, s FUBAREPmENg iy (hyo EAY Pevponse propiert b of HFO was achicved 1 5% with tha
Fespome reedvery thiew of 7% ¢ and 104 3 The 0 wids 1 faided BFC shwvred plye highest rexpange [95%) In
CHMPATISON 1o rost of (e Pl loadings 10,5, 1 5 annd 2.0 wity), Mureaver, (e sunilighi drjvey ihotocatalytic thye
degradntion of malachiye Beeeinis earried oug ag | |y rxposure e, Here as well, | wisg Pt laaded BFQ eabibiped
the moxiii dye degradarion eliiciency of 510, The resulis af this Hady demonstrare the develaped peravikiies

have o significan Petential far the use jin gya) applicntions sueh a5 Acetone gas sensor pnd Mo photoeatalysi,

1. Introduction electrons 1o plye (o, tahedenl, while the Dshe entlan at ihe

dodecabedm) sire alters the eleetronic struciure; hence affecting the

In recent year, perovskltes have spacked cansiderable Inieres fn physical prapertios of the perovskile oxiee,

materials seienee and engineering due 1o thejr high stability, tinable Therelore, these temary exides openaup the research toal box for gas
structure/chemical romposition, and high catalytic propeniies, In addi- sensing and Photecatalytic applications [n Particular, jand getting
than, their ability to host 1he eatlonle and ploneif DRYRen vacancles #ention compared 1o bimary meial oxides sich as Sn0., NiO, wa,,
endows superiag electrieal and redhax Properties that inluenee thilr TIO,, and a0 I ), Amongst the virletles of AD, perovikites {1,
overall performance nued reliability (1), The cuble simicture of peTov. PETIO,, BaTin,, LaMng,, BiFe®,, LaFeq,, PrFe,), ismuih ferrlie
skites with 1he stolchlomeiry AB, may be described pe the larger (BiFe0, or Bro) exhiblts unigue surface reaction praperties, ense oxy-
cation A at each corner of the unit cell, and (he smaller cation b ap (e gen absarprion, and relatively small band EAp (2,19 oV), which are
body center sites, are 12. and 6-fold, coordinaed with oxygen anlons o beneficial for the Industrial applications such as information storage
the face center sijps, With precisely matched A-Oand B0 bone lengihs, devices, photevaliales, photacatalyile, spintronic, sensors, and many
the tolermnce faeiar determines the sizes of Aand B. The iolernce Tlactor more [7 10], In the state of art, diverse army of applications of pj Fe0y
has a valye of unlty, when the A.0 and B-0 bond lengihs are perfectly tloes exiss, However, 10 the best f our knowledge, very few reparts are
matehed. A-slte catlan al the dodecahedm| positlon typleally donages avallable that showense lis gas sensing s well as photocatalytic dye
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Abstract: Silica aerogels and their derivatives have putstan
values in the thermal insulation ingd ustry. Howeve
commercialization, Thuys, enhancing their mecha nical strength without
insulating Properties is essenlial, Therefore, fur
co-acrylic acid) partial sodium salt is used ag 2 reinforcing polym
Ade)-silica derogels via Epoxy ring-opening polymerization in ¢
in F{AAm-COvAAc} partial sodiym salts, such as CONH, and COOH, ac
EPOXY rin B-opening reaction with {}g!ycidyinx}'pmpyl Jtrimethoxysilane,
fold enhancement in mechanical strength compared to that of pristine silicy aerogel while maintain; ng
thermal conductivily at less than 306 mW/mK and porosity of more than 93,689, Moreover, the
hybrid PIAAM-CO-AA)-silica aerogel demonstrated improved thermal stability up to 343 °¢, owing
he F[Mm—CD—AAc} and the silica aerogel, corresponding o the
excellent results illusirate that

c)-silica aerogels is useful for
strength of pristine silica aerogel without impairing its thermal insulating
tal as an industrial heat insulation materia],

ding thermal properties with exceptional
T, their brittle natupe restricts their large-scale
affecting their thermal

study. Functional Broups
ted as nucleophiles for the
which resulted in a seven-

property and shows poten

Keywords: tne-pot sol-gel synthesis; hybrid P{.AAm-CO—AAc}*siHm aerogel; epoxy ring-opening

Polymerization; thermal stability; mechanical properties

1. Introduction

In recent years, the heat insul
aerogels due to their noteworthy
high porosity (90-994,)
ductivity (0.02-0.044 W
suitable for a wide rang
sors, building construct
However, besides the oy

ation industry has paid a great deal of altention to silica
properties, such as very low density (0.08-0.1 g/cm?),
high specific surface areq (100-1000 m?/g), and low thermal con-
/mK) [1-5]. Moreo
e of applica tes, including sen-
NErgy storage devices [—17],

gels, their brittle and fragile
nature constrains thejr long-term and Practicability for heat insulation, Therefore, to over
come these shortcomings of silica aerogels, researchers are currently focused on en
their mechanical strength without affecting their intrinsic Properties [13-15),
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Abstract

Experimenta) work was carried out o improve the characteristics of ambient pressure dried silica aerogels for thermal
insulation purpose. The type of sol-gel method ang silylating dgent used determines the quality of the produced aerogels,
Therefore, a two-step sol-gel method was used to synthesize sodium silicate-based aerogels, and silylation was conducted

BET analyses and TGA-DSC etc. haye been used 1o study the characteristics of ferogels. The FTIR specira of the aerogels
revealed an increase in the bond intensitjes of the C-H ang 8i-¢ peaks with rise in the Percentage of TMCS, According 1o
the BET analysis and FESEM imaging, the derogels prepared using 33.3% TMCS exhibited narrow pore size distribution
and homogenoys tiny particles respectively, Furthermore, these aerogels possessed improved visual optical transmission,
0.11 glec density, 0,120 WimK thermal conductivity, 33| klim K specific heat capacity, Y3649 Purosity, water contagt
angle of 143°, 50) mzfg surface area, and Pore size of 71,42 A. TGA-DSC studies indicated that these ferogels retain their
h yrophobicity up to 445 °C, After observing the thermal insulatin 2 property of these terogels in the lab, it wys determineg
that they can be used for thermal insulation,

Keywords Twy Step sol-gel process - TMCS Percentage «+ Ambient pressure drying - Silica aerogels - Thermal insulation
purpose

1 Introduction aerogels create a wide Scope of applications in various tech.
nological areas viz. space, building and construction, housge
Silica aerogels are obtained by replacing the liquid present  hold, automobile industry, nuclear power plant, textile indys-

in pores of y gel with air vig Supercritical drying or freeze try. food industry as wel| a5 medical field ere. [4-6]. Hence,
drying or ambient pressure drying methods, These are the owing to their unique properties, derogels can be easily and
lightest solid foams tomposing a netwark of interconnected efficiently applied for better resylis in every field with low
nianostructure. They possess tnique material properties such  cost, Low thermal conductivity of silicy derogels makes
as low density (~0,03 glee), thermal conductivity (~0.017 them a very tconomical and practicyl insulating material
W/mK), high porosity (~99.8%) as well as large surface used in different industries and areqs a5 mentioned above,
area (~ 1000 m*g) | 1-3]. With such remarkable properties,  The study of heat transfer through aerogels has created inger.

esl in scientists 1o characterize their thermal properties and
-_______'_'_‘_‘—-—-—-———-_____________ o appreciate the insulating power, In this context, Gunay
4 Uzma K.H. Bangi et al. have synthesized optically transparent silica aerogels

R phy ’ﬂgm"'mm;"khh‘mg'@sux'“"" for solar thermal insulation [7], Yoda et a, reported the

" Department uf Physics, School of Physical Sciences, Solapur development of silica acroge| - polypropylene foam com-
University, Solapur - Pupe Mutional Highway, Kegaon, posite sheets for Hexible thermal insulation | 8]. Moreover,
Solapur, Maharashira 413 255, Tnia the preparation of dense ang Strong super- insulating silica

*  Department of Materials Science any Enginecring, Yonsei aerogels has been carried out by Iswar ¢op g). [9]. All these
University, 50 Yonsei-ro, Seoducmun-gy, Segu| 120-749, researchers haye employed the CO, supereritical drying
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Abstract

A novel Bi-Mg-O composite nano-catalyst was prepared by using Bi(NO3)3 and nano-
MgO. Prepared catalyst was characterized using x-ray diffraction (XRD) analysis,
scanning electron microscope (SEM), X-ray photoelectron spectroscopy (XPS)
technique which confirms its nano-crystalline nature and composition. The
synthesized novel catalyst Bi-Mg-O was found to be competent catalyst for the

s+ "hesis of spirooxindole derivatives by multicomponent reaction of isatin,

L Jdone, malononitrile and 4H-pyran derivatives by reaction of dimedone, aryl
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Multifunctional polyoxotungstocobaltate anchored fern-
leaf like BiVO,4 microstructures for enhanced
photocatalytic and supercapacitive performance
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Abstract

In this study, a simple sonochemical approach for molecular anchoring of CoW1,04q [12-tungstocobaltate (II)] on
fern-leaf like BiVO4 microstructures was employed. The various compositions were prepared by varying contents
(0.5%, 1%, 1.5%, 2% and 5%) of COW 1,049 (hereafter denoted as CoWO). The as-synthesized samples were
characterized and confirmed by various physicochemical tools. Furthermore, the performance of resulting
composites was tested toward visible light driven photocatalytic treatment of organic pollutants and

supercapacitor. Among them, 1CoWO/BVO composites showed optimal performance as compared to other
composites and bare fern-leaf like BiVO,. To be specific, the photocatalytic performance of 1CoWO/BVO showed
97% and 78% degradation of methylene blue dye (MB) and tetracycline drug (TC), respectively. Additionally, the

reusability of optimal 1CoWO/BVO photocatalyst was confirmed by performing its five consecutive runs towards
degradation of MB and TC. Moreover, 1CoWO/BVO electrode yielded the specific capacitance of 245Fg™! at 2mV/s
scan rate, supporting its applicability as an efficient supercapacitor electrode. The synergistic effect of CoWO and
BiVO4 dominated their bare counterparts towards photocatalytic as well as electrochemical performance. Thus, this

work rationally opens up the avenues to employ POMs based novel hybrid materials for future environmental and
energy storage application.
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Abstract

This study reports simple analytical approach for thiamine (Vitamin B;) detection based on induced aggregation
and alternation in colorimetric properties of gold nanoparticles (AuNPs), which was synthesized through citrate
reduction approach. Furthermore, the citrate capped AuNPs are characterized by various analysing tools. The
addition of thiamine persuades the aggregation of citrate-AuNPs and further leading to red to blue colour transition
with decrease in absorbance intensity. The proposed method achieves good linearity with a correlation coefficient
of 0.9843. By using our proposed strategy, thiamine was detected by unassisted vision as well as absorption
spectroscopy. Under the most favorable condition method achieves good linear relationship between concentration
range 0.01-0.8 ugmL™! with limit of detection of 0.0067 pgmL™!. Under the premium condition, the method offers
excellent selectivity towards thiamine detection in presence of different interfering species. Further practical
applicability of the method was checked by using blood serum and urine sample via standard addition method. The
obtained recoveries were acceptable in the range of 98.70-102.97% for added thiamine concentration. Thus, the
proposed method may emerge as a target specific and highly sensitive tool towards thiamine detection.

< | Previous Next | >

Keywords

Gold nanoparticles; Thiamine; Aggregation; Colour change; Bio-fluids; SPR; Absorption

1. Introduction

Vitamins are one of the most required micronutrient for human body to work properly. Anabolic processes do not
produce some vitamins, food and medicines are good candidate to provide it [1]. B complex is a combination of
Vitamin B4, Bg and By, and important participant in various functions of metabolism and excess or deficiency of
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Abstract

Despite the fact that the oxindole has long been thought to be the best structural scaffold, research shows that
oxindole derivatives are being studied the least against tuberculosis (TB), a historically airborne illness. The present
research focuses on the development of 3-substituted-2-oxindole derivatives with a combination of structural and
functional alterations in order to create dual-active new chemical entities with anti-TB, anti-oxidant, and radical-
scavenging properties. The physicochemical properties of these compounds are in line with the theories of Lipinski,
Veeber, and Leeson. SWISSADME was used to assess the drug-like molecular nature and pharmacokinetics features.
Multistep synthetic procedures were used to synthesise the chemicals. Based on in vitro anti-TB and radical
scavenging property analyses, the synthesised 3-substituted-2-oxindole derivatives were confirmed as dual-active
compounds. The synthesised 3-substituted-2-oxindole derivatives were confirmed to possess the dual therapeutics
action. The discovery of radical scavengers 4d, 4a, 4c, 3d, 3c, 3f, 3e, 3h, 3g, and 3j that are more potent than
Ascorbic acid, the standard. The molecules, 3c, 3j, 3b, and 4b have exhibited moderate to active anti-TB properties
with a % reduction values of 46.42%, 40.89%, 39.76% and 39.32%, respectively. The findings suggest that fine-tuning
molecules might result in compounds with better anti-TB and radical-scavenging properties.
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Abstract

Present work involves the green and environmentally benign synthesis of 1,5-
benzodiazepines using iodine as a catalyst and PEG-400 as a green solvent at room
temperature that gives an excellent yield of products. All the synthesized compounds
were screened for their anti-inflammatory, antioxidant, and antidiabetic activity. All

f 'nthesized compounds showed excellent antioxidant activity against DPPH and
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Background: Recently, researchers have worked on the development of new methods for the synthesis of
bioactive heterocycles using polyethylene glycol as a green solvent. In this context, we report the synthesized
2-(2-hydrazinyl) thiazoles for their in vitro antioxidant, in vitro anti-inflammatory and in vitro anti-cancer
activities.

Objective: The objective of the study was to develop novel antioxidant, anti-inflammatory and anti-cancer
drugs.

Methods: At the outset, the condensation of substituted acetophenones 1, thiosemicarbazide 2, and a-
haloketones 3 was carried out using PEG-400 (20 mL) in the presence of 5 mol% glacial acetic acid to afford
thiosemicarbazones intermediate. Furthermore, these thiosemicarbazones were reacted with a-haloketones 3
to obtain appropriate 2-(2-hydrazinyl) thiazoles. The synthesized compounds were in vitro tested for their
antioxidant, anti-inflammatory, and anti-cancer activity.
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Abstract

The sol-gel approach was used to synthesise lanthanum and aluminium doped yttrium
ferrite nanoparticles. The absorption peak is observed at ~265nm corresponds to band
gap of 2.9—-3.1eV. X-ray diffraction (XRD), field emission scanning electron microscopy
(FE-SEM) and High-Resolution Transmission Electron Microscopy (HR — TEM) were
used to analyse the structural and microstructural properties of the product. The particle
size calculated to be 60—110nm from the HR-TEM analysis. The vibrating sample
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Graphical Abstract

The five membered heteroaromatic oxazole motifs and their scaffolds exhibit significant
pharmaceutical and biological applications. Remarkably, the high efficiency in the assembly of
structurally diverse oxazole scaffolds via C(sp3)-H functionalization of benzylamines have attracted
synthetic organic chemists. In this review, the different synthetic strategies from benzylamines as a
new emerging substrate via C-H/C-N bond functionalization towards oxazole synthesis are discussed
in detail. Moreover, it highlights substrate scope along with the reaction mechanism involved during
the reaction.
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Abstract

An environmentally benign synthesis of 3,3’-bis(indolyl)methanes (BIMs) has been developed from
arylmethylamines and indoles under aerobic condition in presence of oxone. The formation of BIMs using ethanol

as a green reaction medium represents a good practical method for synthesis. The good tolerance was observed
towards various functional groups for exploring substrate scope in presence of oxone and the synthesized BIMs
afforded in excellent yields up to 94%.
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Introduction

Indoles are well-known nitrogen containing heterocyclic scaffolds due to huge significance in the field of medicinal
chemistry [1], [2], [3], [4], [5], [6], [7]. It has broad range of applications in alkaloids, pharmaceuticals, natural
products [7], agrochemicals, hormones and neurotransmitters [8]. Especially, bis(indolyl)methanes (BIMs) and
tris(indolyl)methanes have been recognized as core motif in natural products and pharmaceutical science. [9,10] It's
occurrence in different terrestrial and marine natural resources has increased the biological importance [11], [12],
[13], [14]. In addition, the substituted tetraphenylethylene scaffolds of BIMs have shown the properties of AIE active
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Graphical Abstract

A simple copper-catalyzed “one-pot” process has been developed for the synthesis of poly-
substituted imidazoles. Tetrasubstituted imidazoles could be afforded in short reaction time and in
excellent yields under mild and eco-friendly conditions via direct oxidative N-a-C(sp3)-H
functionalization of arylmethylamines. The explored substrate scope of readily available benzylamines
with 1,2-diketones and a-hydroxyketones has shown great utility in designing different
tetrasubstituted imidazole scaffolds that are of medicinal significance through this alternative route.
More information can be found in the Research Article by Vikas D. Kadu et al.
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Abstract

Despite the fact that the oxindole has long been thought to be the best structural scaffold, research shows that
oxindole derivatives are being studied the least against tuberculosis (TB), a historically airborne illness. The present
research focuses on the development of 3-substituted-2-oxindole derivatives with a combination of structural and
functional alterations in order to create dual-active new chemical entities with anti-TB, anti-oxidant, and radical-
scavenging properties. The physicochemical properties of these compounds are in line with the theories of Lipinski,
Veeber, and Leeson. SWISSADME was used to assess the drug-like molecular nature and pharmacokinetics features.
Multistep synthetic procedures were used to synthesise the chemicals. Based on in vitro anti-TB and radical
scavenging property analyses, the synthesised 3-substituted-2-oxindole derivatives were confirmed as dual-active
compounds. The synthesised 3-substituted-2-oxindole derivatives were confirmed to possess the dual therapeutics
action. The discovery of radical scavengers 4d, 4a, 4c, 3d, 3c, 3f, 3e, 3h, 3g, and 3j that are more potent than
Ascorbic acid, the standard. The molecules, 3c, 3j, 3b, and 4b have exhibited moderate to active anti-TB properties
with a % reduction values of 46.42%, 40.89%, 39.76% and 39.32%, respectively. The findings suggest that fine-tuning
molecules might result in compounds with better anti-TB and radical-scavenging properties.

Graphical abstract

Download : Download high-res image (117KB)

Download : Download full-size image

https://www.sciencedirect.com/science/article/abs/pii/S0022286022005737 1/6


https://www.sciencedirect.com/journal/journal-of-molecular-structure
https://www.sciencedirect.com/journal/journal-of-molecular-structure/vol/1261/suppl/C
https://doi.org/10.1016/j.molstruc.2022.132903
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0022286022005737&orderBeanReset=true
https://www.sciencedirect.com/topics/chemistry/radical-scavenger
https://www.sciencedirect.com/topics/chemistry/ascorbic-acid
https://ars.els-cdn.com/content/image/1-s2.0-S0022286022005737-ga1_lrg.jpg
https://ars.els-cdn.com/content/image/1-s2.0-S0022286022005737-ga1.jpg
https://www.sciencedirect.com/

2/5/24, 5:36 PM Syntheses, Molecular Docking and Biological Evaluation of 2-(2- h...: Ingenta Connect

Syntheses, Molecular Docking and Biological
Evaluation of 2-(2- hydrazinyl)thiazoles as
Potential Antioxidant, Anti-Inflammatory and
Significant Anticancer Agents

Buy Article:
$68.00 + tax

(Refund Policy)

ADD TO CART

BUY NOW

Authors: Raut, Dattatraya G.; Bhosale, Raghunath B.; Lawand, Anjana S.; Hublikar, Mahesh G.; Kadu, Vikas D.; Patil,
Sandeep B.; Choudhari, Prafulla B.

Source: Recent Advances in Inflammation & Allergy Drug Discovery, Volume 16, Number 2, 2022, pp. 96-106(11)
Publisher: Bentham Science Publishers

DOI: https://doi.org/10.2174/2772270816666220902094019

n 99 i=
Abstract | References  Citations Supplementary Data

Background: Recently, researchers have worked on the development of new methods for the synthesis of
bioactive heterocycles using polyethylene glycol as a green solvent. In this context, we report the synthesized
2-(2-hydrazinyl) thiazoles for their in vitro antioxidant, in vitro anti-inflammatory and in vitro anti-cancer
activities.

Objective: The objective of the study was to develop novel antioxidant, anti-inflammatory and anti-cancer
drugs.

Methods: At the outset, the condensation of substituted acetophenones 1, thiosemicarbazide 2, and a-
haloketones 3 was carried out using PEG-400 (20 mL) in the presence of 5 mol% glacial acetic acid to afford
thiosemicarbazones intermediate. Furthermore, these thiosemicarbazones were reacted with a-haloketones 3
to obtain appropriate 2-(2-hydrazinyl) thiazoles. The synthesized compounds were in vitro tested for their
antioxidant, anti-inflammatory, and anti-cancer activity.
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Abstract

Polyaniline films modified by carboxylic acid dopents have been formed by in situ
chemical oxidative polymerization using ammonium persulfate as an oxidizing agent
and investigated for NH; gas sensor. We demonstrate that butyric acid-doped polyaniline
(BPANI) film is highly selective to NH3 with high selectivity (513% at 100 ppm), fast
response time (8.94 s). Furthermore, good reproducibility was also observed at 100 ppm.
The room-temperature functioning of the sensor is critical, which facilitate low-power
operation and also enhances the life time of the sensor. The results indicate that the

carboxylic acid-doped polyaniline films are promising for NH; gas detection.
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Abstract

A room temperature synthesized polyazomethine (PAZ) series via polycondensation route comprising monomer as

5-[4-(5-formylfuran-2-yl)phenyl]furan-2-carbaldehyde (IIl) and various diamines to engineer PAZ-1 to PAZ-5
polymers. Physico-chemical properties of as-prepared PAZ series have confirmed by X-ray diffraction (XRD), field
emission scanning electron microscopy (FESEM), energy dispersive X-ray analysis (EDAX), transmission electron
microscopy (TEM) and spectroscopic techniques. In FTIR, -CH=N- peak at 1600 cm™! attributed to the successful
conversion of dicarbaldehyde (III) and diamines into polyazomethine. The amorphous nature of PAZ series is
depicted by XRD diffractograph. The marigold like morphology of polyazomethines has revealed in FESEM and TEM
images. The chemical composition and elemental distribution on PAZ surface has mapped using EDAX technique.
The electrochemical activity of as-prepared polyazomethine electrodes has investigated by cyclic voltammetry (CV),
galvanostatic charge discharge (GCD) and electrochemical impedance spectroscopy (EIS) techniques. The
supercapacitive performance of PAZ-1 to PAZ-5 electrodes in various electrolytes as NaOH, KOH, Na;SQyg4, and LiCl by
varying concentrations, the PAZ-2 electrode exhibits elevated specific capacitance (Cp) of 831 Fg™1, specific energy
(SE) 22.99 Whrkg™!, specific power (SP) 82.87 KWkg™! in optimum 1 M NaOH electrolyte. The distinguished PAZ-2
electrode after successive 500 cycles has delivered exceptional stability, 71.65% in 1 M NaOH.
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Objective: The research work aims to synthesize novel series of hydrazones and antioxidant screening. It also
aims to evaluate the binding affinities and in silico methods for identifying possible drug targets of
synthesized compounds.

Methods: This report briefly explains the synthesis of a novel series of hydrazones. It was synthesized via.
hydrazinolysis of esters to obtain hydrazide, treated with aldehyde and acetophenone to get hydrazones. The
spectral confirmed hydrazones exhibited excellent to comparable anti-oxidant as compared to the standard
drugs Butylated hydroxytoluene (BHT) and Ascorbic acid. Molecular docking on myeloperoxidase (MPO)
demonstrated the ability of this scaffold to correctly recognize the target and engage in significant bonded
and non-bonded interactions with key residues therein.

Results and Discussion: In this study, we report effectively synthesized compounds BK-35, BK- 41, BK-26, BK-
28, and BK-39 that showed the best DPPH radical scavenging activity. The docking results clearly showed the
binding mode of hydrazones into the active site of Myeloperoxidase (MPO). In in-silico results, none of the
synthesized compounds, BK-24 to BK- 41, violated Lipinski's rule of five (miLog P < 5).

Conclusions: In vitro preliminary anti-oxidant screening results in support by in Silico binding affinity data of
novel hydrazones of levofloxacin related molecules BK-24 to BK-41 reported here have emerged as excellent
anti-oxidant agents. The inference derived from the in vitro anti-oxidant screening data and the quantitative
insights derived from the per-residue interaction analysis with MPO enzyme are now being fruitfully utilized
for site-specific mutation around the nucleus to identify selective and potent anti-oxidants.
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Abstract

Background

The renowned biological role of cobalt is it is main component of vitamin B12, however other cobalt compounds

have been listed as toxic for the environment as well as to human.

Methods

Various samples from different sources are analyzed for their cobalt(ll) content by extraction followed by UV-
visible spectrophotometry and compared with atomic absorption spectrophotometry.

Results

In this article, the chromogenic reagent 2-chlorobenzaldehyde thiocarbohydrazone is introduced for extractive
spectrophotometric determination of cobalt(Il) from various samples. This reagent forms yellow colored 1:2:2
[Co(I)-2CBTCH-iodide] complex in dichloromethane which was extracted from an acetate buffer having pH of 4.2

in presence of potassium iodide solution which was stable up to 48h. The absorbance of the complex exhibit peak
absorbance at 400nm. The present technique was optimized for numerous influences and the interference of other

ion has also been cautiously studied. The calculated values of molar absorptivity and Sandell's sensitivity of the
complex are found to be 0.3006x10% mol™! cm™! and 0.0196g cm™2 respectively. The technique conforms Beer's
law up to 13pg mL™! with 0.999 correlation coefficient of the [Co(I1)-2CBTCH-iodide] complex, which specifies
linearity between the two variables. For five replicate determinations (n=5), the relative standard deviation was 1.18
with the regression equations as y=0.0672 x+0.01 with R2=0.999 as the correlation coefficient. The recovery
percentages were warranted the accuracy and found around 99.0%.

Conclusion
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Abstract

An easy and reliable method is optimized for extractive spectrophotometric assessment of platinum(IV) with 4-(4’-
nitrobenzylideneimino)-3-methyl-5-mercapto-1,2,4-triazole as an extractant. The basis of this method is the
formation of red platinum(IV) complex with the above reagent in acetate buffer medium (pH 5.0) and extraction in
chloroform. Good linearity with regression equation as y=1.011x10%x+0.002 having correlation coefficient (R?) of
0.998 over concentration up to 17.5pgmL™! of platinum(IV) was achieved with apparent molar absorptivity of
1.011x10% L mol™! cm™!. The limit of detection (0.22pugmL™1), limit of quantification (0.73pgmL™") and Sandell’s
sensitivity (0.0193pgcm™2) were also estimated. The interference of various cations was removed by using proper
masking agents and consequently by using EDTA and citrate to mask certain transition metals, the method becomes
highly specific for platinum(IV), including the effects of platinum group metals. The method is effectively used for
determination of platinum(IV) from environmental and real samples such as alloys, catalysts, thermocouple wire
and pharmaceutical sample.
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Abstract

In the recent times, multi-metal co-contamination in the groundwater of various parts of the globe has emerged as
a challenging environmental health problems. While arsenic (As) has been reported with high fluoride and at times

with uranium; and Cr & Pb are also found in aquifers under high anthropogenic impacts. The present work probably
for the first time traces the As-Cr-Pb co-contamination in the pristine aquifers of a hilly terrain that are under
relatively less stress from the anthropogenic activities. Based on the analyses of twenty-two (n=22) groundwater
(GW) samples and six (n=6) sediment samples, it was found that Cr being leached from the natural sources as
evident from 100% of samples with dissolve Cr exceeding the prescribed drinking water limit. Generic plots

suggests rock-water interaction as the major hydrogeological processes with mixed Ca*-Na*-HCO3™ type water.
Wide range of pH suggests localized human interferences, as well as indicative of both calcite and silicate

weathering processes. In general water samples were found high only with Cr and Fe, however all sediment
samples were found to contain As-Cr-Pb. This implies that the groundwater is under-risk of co-contamination of
highly toxic trio of As-Cr-Pb. Multivariate analyses indicate that the changing pH as the causative factor for Cr
leaching into the groundwater. This is a new finding for a pristine hilly aquifers, and we suspect such condition may
also be present in other parts of globe, and thus precautionary investigations are needed to prevent this
catastrophic situation to arise, and to alert the community in advance.
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e present simple method of fabrication and pervaporation application of organic/inarganic ternary

osite membranes. These are obtained from novel combination of paly(vinyl alcohol)/tetraethyl

e (PVA/TEOS) along with incorporation of silicotungstic acid (STA) nanoparticles via solution casting
wvsico-chemical structure has been confirmed by using various characterization tools. Pervaporation
@ ciéney of these new panocompasite membranes in terms of flux and separation factor is investigated for one of

t processes of ethanol separation {azeotropic mixture separation) from ils aqueous solution.

boosted ngﬁlim elficiency by PVA/TEOS membranes has been observed as a result of
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ASPECTS OF INFORMATION DISSEMINATION IN INFORMATION SOCIETY FOR
SUSTAINABLE DEVELOPMENT

Ms. Tejaswini I{amble', Dr. Ravindra Chinclmlknri,
' Assistant Professor Dept. Of Mass Communication, P.A.H. Sholapur University, Sholapur, Maharashtra
*Head of the Department Dept. Of Mass Communication, P.A.H. Sholapur University,
Sholapur, Maharashtra.

ABSTRACT
We are now in the era of long-term development. While adapting a sustainable development strategy,

we are looking for a variety of tools and strategies to help us achieve our aims. Information transmission that
is effective is a tool for achieving long-term growth, It is the most effective way of reaching out to the
general public. The purpose of this study is to assess the function of information distribution in the
information society in terms of long-term growth. The necessities of knowledge transmission and important
components for sustainable development are also explored in this research study. This research report is
based on both primary and secondary evidence on the subject at hand. The dynamics of sustainable
development are unique. Every word, such as economy, environment, and equity, has its own set of
prerequisites. Information distribution is an important aspect of the process of sustainable development, and
it may be done through a variety of means. People are also employing modermn communication technologies
to meet their wants in accordance with their changing circumstances. The actual sustainable development
process necessilates proper information transmission. With cxamples, issucs, tactics, and a strategy, this
article presents essential information about information distribution and the information society.

Keywords: Information Society, Information Dissemination, Communication, Mass Media, Social Media,

Media Literacy.

INTRODUCTION
Information repositories have radically modified their information distribution platforms and new

methodologies as a result of improvements in communication technology. Libraries, websites, archives,
social media platforms, and other information sources have become indispensable for meeting the
requirements and desires of twenty-first-century users. Platforms for disseminating information have taken
on new functions in recent years, using diverse technologies such as mobile technology and social media.
Because of their potential to give high-speed and effective access, these new generation information services
are becoming increasingly popular. Information communication systems provide a range of benefits to
existing information searchers, including 24/7 connection, self-service platforms, limitless access, and time
savings. The goal of this study is to explore various information dissemination tactics in the information
society age. The purpose of this article is to educate and create awareness about the usage of new trends and
approaches in the distribution of information. The information in this study is derived from secondary

sources. It's a thorough desktop investigation.
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Abatraet:

Waomen entreprencurship and financial inclosion bath are on the rise in the
present time. Digitalization, India’s collective and remarkable shift towards less cash
cconomy, Jan Dhan, Aadhar and mabile that is JAM Trinity all have contributed
significantly to the financial inclusion of women but what about women entreprencurs?
Where are they in the race? Have they caught up with the spzed? Have the fruits of
financial inclusion reached them? Let's do a livle deeper to find it out.

L S e e B S 8w

- -—

Keywords: Financial Inclusion, Women Entreprencurship, Initiatives, SHG
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Introduction:

Wonten, from the time immemorial Had “Stiridhan® as the only financial
resource. With the dawn of independence in India women got the most awaited
fundamental, natural, and human rights. thanks to the provisions and tights enshrined in
the constitution of India and subsequent legislations regarding the same, independeat
India enabled women 1o vote, get educated and et employed without any prejudices but
at the same time a lot of work had 1o be done regarding women entrepreneurship it
temained a distant dream. Financial Inclusion of women not being an exception - .

[he scenario improved gradually. Women In the el f‘-‘f public servics, law
medicing, teaching, sports, film industry Staned +.hm\.in:-; up with better 1*.u11'-b.:rf-_. In
poit-independence era, wWomen entreprencurship was !*f'“ notin "‘1“:-‘-““- consequentially
no conscious state efforts regarding the same. also, in that period women were 1ess
educated there was na financial and family support for women l.'lh:.n'fuw there was less
financial inclusion of women. Financinl inclusion remainad restricted to wealthy and
emplayed, that oo in traditional terms ;

Since the cconomic liberalization i 1991, the Li'-"'IN'-““'-:“t his come up with
many policy nitiatives o promate entreprenenrship aial growth. State govemments i'-ﬂ‘
dolng work ta support women entreprencurship = (o promete nlwm'll gr.m\th. b e,
the Micro, Small & Median Enterprises l}cv.-chll'lmﬂ“'-_ Obgantzations, various State Smal
Industries Development Corporations, the CRORATIERS. ks 4o e .NGGS -
conducting various programs that target nml_luclmlu entreprencurs. In addition to the
ymcij] schemes Tor wamen fllllqucﬂrill‘i, VAFONS }?Li\'i.‘ll.'lﬂh‘l'l! ‘ht'lll."r'l'ﬁ.‘:«i 'i'l.il' MSMF.S ﬂ.‘SE‘I
provide certain special incentives and concessims Ior women entreprencurs for instance,

o — - - — - ey — - —
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EVALUATION AND UNDERSTANDING OF WELFARE SCHEMES FOR BIDI WORKERS

Prof. GautamS.Kamble', Ms. Swapna Sadul’,
"Professor & Director, School OF Social Sciences, PAH Sholapur Uniy ersity, Sholapur
“Research Student, School Of Social Sciences, PAH Sholapur University, Sholapur

ABSTRACT
Bidi production employs primarily women and children. It's a long, arduous process. In terms of its
ability to provide potential employment possibilitics to 4 vast number of people, the bidi business holds a
Key position in rural development. Because each bidi is rolled separately, this is a time-consuming aperation.
The bidi industry is on the verge of becoming a cottage industry. As a result of the UN organized
seclor, even government personnel are finding 1 difficult 10 exeeute the law. A number of legal obligations
Apart from the legal ramifications, there are also & health risk to consider. The number of female employees
rolling bidis 1s significant, The goal of this research paper is to evaluate and understand the welfare schemes
of bidi workers.
Keywords: Bidi rollers, social securit v, Wellare measures

INTRODUCTION

Bidi rolling is typically performed by workers that have a lower socio economic level in society. The
majority of bidi work is done in rural and quasi regions, a bidi is a thin Asian cigarette made of 0.2-0.3 g of
tobacco flake wrapped in a tendu leaf and secured with colored thread at both ends. Women conslitute a
very high percentage of labour force in the industry. The reason for this is, firstly, the work is done generally
from home and women can do it while at the same time attending to their children and other household
chores; secondly, their delt fingers are more suited 1o the work of bidi rolling, besides, The workers, being
sloppy, (unorganized) are by and large denied of numerous offices, for example, least wages, federal
retirement aide and other work benefits Prior the workers were not safeguarded by a particular work
regulations. Nonetheless, in1976 a Demonstration, specifically, the Bidi and Stogie Laborers' (States of
Work) Act was passed by the Parliament. The principle motivation behind this Act is to safeguard in the
interest of bidi laborers.

OBJECTIVES
* Tocritically examine the social security and welfare schemes for bidi workers.

¢ To study the different welfare schemes of government providing the bidi workers
* To suggest the improvements to provide effective welflare schemes.

NEED OF WELFARE SCHEMES FOR BIDI WORKERS

The majority of bidi workers are either homeless or live in inadequate housing. Bidi workers get paid
less or do not get paid at all if the contractors reject the entire batch of bidis. Unsanitary working conditions
and frequent tobacco inhalation cause diseases such as cancer, tuberculosis, and eve issues; among others
Continuous inhalation of bidi toxins is injurious to one's health and has been shown to affect the delivery of
healthy children as well as miscarriages. Desps the government provides medical services,

60
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ROLE OF MGNREGA IN IMPROVING OF SOCIO-ECONOMIC STATUS OF RURAL
LANDLESS AGRICULTURE LABOUR IN SOLAPUR DISTRICT

Ms. Nashte Snehal Santosh!, Prof. Dr. G. S. Kamble?
'Research Student, Department of Rural Development, School Of Social Sciences PAH, Solapur University
Solapur
’Research Guide Director, School Of Social Sciences, PAH, Solapur University Solapur

ABSTRACT

Economic security is one of the main components of humanity in the globe. Economic security
requires employment and an assured source of basic income adequate for meeting one’s basic needs. Today
the biggest challenges before the world are poverty, unemployment and pollution. The unemployment
problems in developing countries, especially India sharply differs from that which prevails in developed
nation. In India, the more serious problem is unemployment or disguised unemployment. The most
important constituent of the unemployment in India are agriculture labour and most of them are from rurel
areas. So the government of India realized the need to empower the agriculture labour to ensure an impartial
development of the country and has framed different programmes/schemes to uplift the landless labour from
poverty and vulnerability of life by generating employment. One such landless labour friendly programme is
Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA), which aims at the development

* of rural areas. The present study attempts to assess the'impact of the MGNREGA on landless agriculture
labour in Selapur Rural District.
Keywords: Unemployment, MGNREGA, Employment.

INTRODUCTION

The implementation of MGNREGA (Mahatma Gandhi National Rural Employment Guarantee Act)
has got tremendous potential to bring about far reaching improvements in the socio-economic life of the
rural poor. The implementation of MGNREGA could be observed as a boon to unemployed rural landless
agriculture labour in India, as it can enhance the socio-economic and political empowerment of rural people,

This in turn enhances the prospects of MGNREGA in Solapur, particularly with respect to rural
people. In the above context, this paper looks into the salient features of the Act, its efficacy in empowering
rural landless agriculture labour, along with its major problems and prospects; by making an empirical study
at Solapur rural district in Maharashtra.

OBJECTIVES OF THE STUDY
» To study the salient features of MGNREGA in India. !
% To analyse the potential of MGNREGA in bringing about socio-econon
Landless labour.

ShAG hrrre Foe0-10 15
W 0w PSRN P08

METHODOLOGY OF THE STUDY
The study is both descriptive and analytical. It is descriptive to the extent that it seeks to narrate the
salient features of MGNREGA. The study is analytical too as it makes an analysis of the potential of

Volume- IX, Issue 1(I), 2022-2023
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Abstract

Ter, ancient Tagar, is located on the banks of the River Terna in the Osmanabad Dustrict of

Maharashtra, Periplus of the Erythrean Sea (c. 50-103 CE) makes the first litcrary reference to -
Ter. The site known as the “ancient emporium’, evidenced tremendous activity during the Indo-

Roman trade. Since long, the site, has demonstrated its potential through various archacological

investigations, Owing to the fabulous significance of the sitc, an excavation was conducted in 2015,

especially in the Bairagpandhar and Kot areas, The excavation was fruitful in various ways and

produced substantial data on ancient Ter’s chronology and trade linkages.

Introduction was siluated in Dakshinapath, (2) it was an extensive city,
Ter (76° 12° 30" N: 18° 19" 20 E) is one of the prominent and (3) it was a great trading crmporium,

and well-known archacological sites situated on the banks A local Purana, *Ter Mahatmya® composed in

of the River Terna, Osmanahad District, Maharashira, 1757 CE, states, “The town was called Satyapura in the
The archaeclogical and historical imporiance of the site Krutayuga, Shantpur in the Tretayuga, Kadkvati in the

is well discussed by foreign travellers, archacologists, Dwaparyuga, and Siddhasram in the Kaliyuga™ Pipilika
and historians. Ter is associated with a renowned Marathi river, Kalkunda, Nagvapi and Kukulykund were lacated
saint, Gora Kumbhar. The thick habitation deposit is spread in ancicnt Ter, Uttareshwarling and Bilweshwarling are
over about 2.5 km (Fig. 1). Ter has been mentioned in the also located in Ter, According to Fleet (190]: 537-552),
Periplus of the Erythrean Sea (e. 50-103 CE) as Tagar. “Pipilika’ is the ancient name of the River Terna (Deo

In the 51st chapter, the anonymous author of this text 19846).

describes Ter as an important trade centre of south India. Dire 35 s several mentions in foreign and Indian
He wrote, “... among the market towns of Dachinabades, Lexts, archacological research itself has a long history in
there are two of special importance; Paethana, distanc, Ter. The sile was first inspected and explored by Henry
sbout twenty day's journcy from Baryp-=a; beyond which Cousens at the beginning of the twentieth century (Cousens
1bout ten days journey caz:, there is another very great eity, 1904: 195-204). During 1929-30, archaeologists from
lagara. There are brought down to Barygaza from these the Nizam's Archaeological Department inspected Ter,
Maces by wagons and through great tracts without roads, However, the first excavation of Ter was conducted only
rom Paethana, carmelian in great quantity, and from Tagara after India’s independence in 1958 by Chapekar and

nuch common cloth and other merchandise brought there Banerjee (Chapekar 1969). Owing to its importance and
scally from the region along the seacoast. And the whole rapid destruction, Ter was again excavated by 5.B. Deo and
ourse to the end of Damirica is seven thousand stadia; Pathi in 1975, The site Was again excavaled by the State

uf the distance is greater to the coast country™ (Scholl Depariment of Archacology and Muscums, Government
912). Ptolemy also mentions Tagar as being situated in of Maharashira in 1967-68, 1968-69, 1987, and 1088

le Ariake region, along with its latitude and longitude, in (IAR 1968-69: 17-18, 1987.g3. 87-88, 1988-89: 62.63),

ie book, Geography, written in the middle of the second However, there are no detailed reports of these excavations.
:ntury CE. Thus, the ancient texts mention that (1) Tagara All this archacological research at Ter did not provide

a comprehensive picture of various aspects of the early
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APPLICATION OF lhTI?RMAT[{}N COMMUNICATION TECHNOLOGY IN RURAL
EVELOPMENT AND CHALLENGES

Dr. Bhasake Ambadas

nces. Dept. of Mass Communication PAH Solapur University,
Solapur Maharashtra, India

Asst. Professor School of Social Scje

(BSTRACT

Information communication technology used by government and non-govemnment organization for
¢e rwal development. In rural area people are [ess aware about the ICT. Some improvement and
gegression in the technologies provided by the overnment but there is no effect in the development of
72l ereas. Now days ICT are developing day by d

; i1 g ay but very less technology applicable in rural area. The
rzl development in India is the important factor for Indian economy. The present study focuses on poverty

doviation. better livelihood, and infrastructure facilities. Qur nation still developing the public
tiinistration, rational principles ete. Application of ICT is playing a prominent role in strengthening the
r=z dsvelopment. The ICT and Rural Development itself fill the pap between the educationally and
ectmologically backward and forward sections of the society. The use of ICT application in rural
énclopment is immense at the same time government will also be facing some challenges.

keswords: - ICT, Rural Development, Communication, Technology.

DTRODUCTION

India is a country of villages. In India 50% of the villages are very poor in Socio-Economic
=aditions. We have seen many problems of rural masses since the independence. The central govemments
Devear plans also aim the Rural Development. In India we have the ministry of rural development is the
%<x body for formulating policies, regulations and act concemning to the development of the rural sector.

Agriculture, diary, poultry, fisheries, handicrafis are the primary cuntribul‘urs to T:ht rural business
= economy. Rural Development is concemed with economic grmj.ﬂ'n and social justice. For “.m rural
Pple development living standards, quality social services and b:f::.::: ritens b:curr.:v.t ey Essmu.nl. T},m
FEem study focuses on poverty alleviation, better livelihood, an.d uT!'rnsuucmrf:- famh‘nes, Our nation still
:{:t[ﬂping the public administration, rational principles ete. Application of ICT is playing a prominent role
% Stengthening the rural development. The ICT and Rural Development fill the gap between the
‘fi-‘iitiona]]}- and technologically backward and forward seclions of the society. ICT !s the new tool for
"l development ICT is the best tool for development at grass root levels. At the same time challenges also
"t them literate. There are various rural development schemes run by government of India.

NEE : Y
n%]ﬂﬂmﬂ::ﬁﬂifg}t?j?ﬂ:;ﬁi entation of rural dt\'elnpml.-m* creativities through demand
“iven inl‘nrmaliugn and communication services. This ICT also sln:nglhﬂ"m% j‘-h'-‘rmfﬂl SoeEmance by
hﬁ'ﬂl'ing ans ountability and administrative competence of rura msl.llrtuh.nns. Through this
I i ;:arcn:r, ace S rural governing development. ;l“h-: nPE 'Itﬂ.l'lﬂll.'Ld‘ljf ICT has !:hv:
o impr(:]v:T . i m:: ;fards of people in remole as well as the rurn 1;r-.:nc ¥ I::l\} ln_g the .:m':iaL
i nrlng.s n Fie Information Technology ]'.sdcnn.s , e um‘ LI:IECH‘HDH way of
Inf,, 4" and educational beneli rural areas in this world of digitization, The rura)
‘r""m 'lon. Information Technology is also coniz
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Article Received on

ABSTRACT

14 July 2022, Medicinal plants are used for the treatment of microbial diseases due to

Revised on 04 August 2022, . . :

Al:c::ptc: on 24 E;ﬂmn their valuable effects in healthcare. Plant based drugs are indeed the

DOL 10.20959/wjpps20229-23164 first material used as an alternative medicine against many diseases.
e The objective of this study is 1o determine the phytochemical

+Corresponding Author constituent and antibacterial activity of Datura stramonium leaf extract

Smita Sabale against bacterial pathogen causing nosocomial infection. The leaf

Assistant Professor, P.G.

Department & Research
Center in Microbiology,
School of Life Science.

extracts of D. stramonium Were prepared by Continuous Soxhlet
extraction method. Antibacterial activity of D. stramonium leaf

extracts against Staphylococcus aureus, Salmonella typhi, Escherichia

S
a—

coli, Pseudomonas aeruginosa Werc studied by agar well diffusion

method. Antibacterial activity was present in the methanol extract of D.stramonium showed

maximum

antibacterial  activity against Pseudomonas aeruginosa  followed by

Staphylococcus aureus. Phytochemical analysis showed presence of alkaloids, tannins and

arthraquinones in extract. GCMS analysis of Datura stramonium leaf extracts reveled

presence of Dibutyl phthalate, Neophytadiene and Benzyl benzoate. Phytochemical

compounds

pathogens. This biological active compound shows therapeutic uses, reliability and less

toxicity to treat various infection caused by this bacterial palh3g¢ns. The D.stramonium leaf

WWW. WD ps.com

| [

present in this plant extracl responsible for antibacterial effect on bacterial
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"):&cndm of Life Sciane
i _ Punyashlok Ahilyadevi Mok
| Vol 11, Issue 9, 2022, | 180 9001:2015 Cektified Bivrnal, - | 1461

e i —

[T E= ey B

e —
A




HIMIF

I58N No. 23945990 @

Indian Government Thoughts and Policies for Ethanol
Production and itsimpact on the Indian Ecunumy

Prof. Honmane Vanita Vijay
Laxmibai Bhaurao Patil Mahila
Mahavidyalaya,Solapur

Abstract :

This paper reviews the existing research
Indian Govermment Thoughts and Policies for
Ethanol Production and its Impact on the Inchan
Economy. The researcherhighlights ethanol
production. The paper also shows the relationship
between Economics developmentand Government
policy. The paper used the only conceptual
methodology. This paper finds of the world has
made some progress toward aclieving lugh
levels of economic development; This paper iz
helpful to researchers, busmessmen, etc Finally,
some areas for future research are suggested.

Keywords : Ethanol Production, Govermment

policy.
Introduction :

Ethanol Blending Program (EBP) has been a
priority of the Government, especially since
2014. The National Biofuiels Policy of India n
2018 had set a target of 20% blending with
gasoline by 2030. The ethanol production
mcreased from 38 Cr liters in 2013-14 to 173
Cr. hitersin 2019-20, a jump of4.5X. Considermg
the strong performance, the Hon’ble Prime
Mimster of India set a new target of 20%
blending by 2025-26, reducing the timeline for
the target to be achieved, by 5 years.

The objective of the Study :

1. Study of the Govt. policy for ethanol
production.

2. Impact of Govt. Policy and thought for
ethanol production.

3. Challenges of ethanol production Govt.
Policy.

Scope :

This research iz related Indian Govt. Thought
and policies only Ethanol production. Impacts
mmpact of Indian economy. The researcher used
only secondary data.

Data collection :

Only secondary database of research.
1. Website

2. Newspaper

3. Government Report.

History of Ethanol Production and Policy :

The Energy Information Agency (2005)
describes the report of ethanol. Ethanol utlize
was to power an engmme m 1826, and in 1876,
Nicolaus Otto, the mventor of the modem four-
cycle mternal burning engine, used ethanol to
power an early engine, Ethanol also was used as
a power fuel in the 1850s, but its use was
curtailed when it was taxed as liquor to support
the payment for the Civil War. Ethanol utilizes
as a fuel constant after the tax was repealed, and
fuelled Henry Ford’s Model T m 1908, The first
ethanol combined with gasoline for use as an
octane booster occurred in the 19208 and 1930s
and was m high demand duwring World War II
because of the fuel mmimum.

Today’s ethanol mdustry started m the 1970s
when petrolenm-based fuel became costly and
environmental concerns involving leaded
gasoline created a need for an octane. Com
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A study of recent trends in rural marketing in India
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Abstract

In India. 70% ofthe population lives in rural
areas. We can no longer ignore India’s rural
areas. Rural areas are critical markets for
businesses. Any business can now sell its
product i rural areas using onlme marketing.
Ag a result, mdustrnes must priortties the rural
market,

Marketers are currently faced with the
extremely difficult and challenging task of
catening to the rural sector, which is now nearly
unpossible to ignore due to its nsing income
population growth rate and govermnent emphasis
on primary sector growth in the current five-year
plan. The paper discusses current trends and
challenges m rural marketng.

Key words : Rural Consumers and challenges,
Rural Marketing, Rural Market.

Introduction :

India 1z one of the world’s most populous
countries. India’s pandemic has been sustamned
due to the rural market. Because the majonty of
people live in rural areas, the rural market 1z of
particular interest to many researchers,
economists, and busmess owners. Because of
technological advancements, any company can
now promote and sell products m rural markets.
Rural marketing must be priontized by
mdustries. Many strategies must be nnplemented
to aclieve tlus goal An Indian company must
enter the rural market.

Objective of study :

1) To understand the concept of rural
Marketing

2) To study the need of rural Marketing in
India.

3) To study recent trends in mral Marketmg.

4) To study challenges before rural marketng.

Research Methodology .

The current study relies on secondary data
gathered from books, journals, news articles, and
government reports.

Review of Literature :

Ms. Lovely, Research scholar “A study of
recent trends and innovation in rural Marketing™
This study concentrated on curent trends and
imnovation. This study concentrated on many
facets of the riral market.

V.V. Devi Prasad “Prospects and problems
of Indian Rural Markets —

This study concentrated on rural marketing
1ssues. This study concentrated on several
marketing strategies for reaching the rural
market.

Bhavika Pandita Hakhroo. “Review of
Rural Marketing in India and Iimovation in mral
marketing the goal of this study is to examine
the current state of rural marketing in Incha. Thas
research focused on mnovations and strategies,

as well as understanding the rural consumer in
India.
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ABSTRACT

Present research paper studies the effects of health facilities in the research area. A field study has been
done to see whether the existing modern health facilities in the area have a positive impact on the traditional
health problems of the society like Infant Mortality, Maternal Mortality and Feticide. Preliminary data have
been used for this research article. The formulated hypothesis in the paper is checked with the help of the Z-
test. The research found that modern health care facilities have reduced the number of infant deaths and
maternal deaths in society. On the other hand, the number of abortions using the same modern equipment
has increased in urban as well as rural Maharashtra.

KEYWORDS - Infant Mortality, Maternal Mortality, Feticide, Health Status and Western Maharashira

INTRODUCTION

The holistic development of any country depends on the economic, social, cultural and environmental
development of that country. No one can deny the contribution of the social sector to development along with
other sectors. The social sector mainly consists of education, health, arts, sports and hyvgiene (Bang, A., Reddy,
M. H etc., 2002). Only when these factors are developed can a conducive environment be created for the
development of the country., Therefore, the development of these elements 15 considered to be the first duty of
every country and state. In this comparative type of research paper, the researcher compares the benefits of
healthcare facilities in Maharashtra to the families of different social classes such as SC. ST. OBC and General.
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ABSTRACT

This research paper makes a detailed study of the availability of healthcare facilities in rural Maharashtra.
This has been studied, are the government health services available in rural Maharashtra adequate? During
the study, it was noticed that the number of government hospitals and beds available in Maharashtra is far
less than the demand of the population. But through the National Rural Health Mission, it was observed that
primary health centres were set up in every village, This has made health services available to rural people
on time and at reasonable rates. The modern and populous Maharashtra needs a large number of hospitals
and beds not only in rural but in urban areas also.

KEY-WORDS- Rural Health, Health Infrastructure, PHCs, CHCs, and Health Expenditure

INTRODUCTION

Health and Medical facilities are very much important social services (Bhate-Deosthal, P, Khatn, R, etc., 2011.
p.24). It 15, therefore, is considered as one of the important sub-sectors of the social sector. It is expected that the
government should play a very important role in the development of health and medical facilities. The role the
government of Maharashtra has been playving by mcwmng 1ts public expenditure have discussed in the article.
Here it 15 time to examine the physical quantity of the health in the Rural Maharashtra. This article lughlights
different parameters and indicators of public health such as government expenditure on health, Public healthcare
services like sub-centres, commuuty health centres, prnimary health centres, availability of beds etc.,

PUBLIC HEALTH

Public health 1s generally defined as the science that gnarantees safety and improves people and commumties'
health by preventing disease and injury and the science that uses strategic strategies and research (Bihan, B. D.,
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SUCCESS STORY OF DAIRY FARMING PRACTICES

AT KOLHAPUR DISTRICT: A CASE STUDY - -
KAVITA S. VADRALE, VISHAL V. OVHAL AND DADA R. NANA}

Yashwantrao Chavan School of Rural Development,
Shivaji University, Kolhapur-416004 India

Gokul dairy collects milk from the rural part of the Kolhapur District.
Among the various villages, Vadakshivale village is the major milk
contributor to Gokul Dairy. Many families inthe villages depend on
the milk business. Dairy farmers are ahead in milk production and are
undertaking many innovative practices to increase milk productivity.
Therefore, the present study portrays the dairy farming practices
in this village. The study has taken 100 dairy farmers to gather
information about dairy farming practices. The unique features of
the dairy farming practices in this village are; Dairy farmers prefer
to accommodate both buffale and cow in their cattle shed. Cattle
sheds are equipped with many modern facilities, like rubber mats,
lights, music systems, fans, foggers and flooring, etc., to enhance
mitk production. Dairy farmers are very prompt about cleaning the
cattle shed and alko particular about milking time. The animal's
fodder consists of both green and dry fodder, but the proportion
of the green fodder is more to get more milk guantity. Fodder is
provided in chopped form alongwith some nutrients.

Keywords: Dairy Farming, Practices, Village, Success Story

1. INTRODUCTION:

Dairy farming is one of the important
livelihood sources for rural people, and it
offers different opportunities to rural and
semi-urban people, such as increased
farm income, additional employment
or subsidiary occupation etc. Dairy
farming provides an alternative and
attractive means of development for
small and marginal farmers and landless
labourers. However, Maharashtra is
distinct in the field of dairy development

and particularly in the development
of dairy cooperatives, Maharashtra is
leading in milk production, but milk
production is not uniform in all regions
of Maharashtra. Western Maharashtra
contributes  significantly to  milk
production, and Kolhapur District is
ahead in the western Maharashtra. Many
cooperative unions are functioning, but
Kolhapur Zilla Sahakari Dudh Utpadak
Sangh Ltd, was much more popular in
Maharashtra. It's populardy known as
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Abstract

Control charts are the most popular momiloring tools used to monitor changes in a process and
mbdmndguhﬂdmmmmqwm The time that a control chart gives
mwwm;whmmﬂ:hgdmmwwmqm#mmm
point. Knowing the real time of change wil help and simplify finding the assignable causes of the
ﬁgﬂdwﬁdmyhﬂumﬂuﬂhﬂﬁhlﬁcﬁmmhﬂnﬁp@mwml
maximum likelihood estimator of the process change point when a Shewhart X chart with
WWWlWhmMm.quhm
change point estimator when used with X chart with AR(1) process is investigated using

mepdnhmlﬁmumﬁkeﬁmududmamnmmld\aﬂ;nmm
. mh&g&umhmnﬂ:ﬁmgmmwpm '

1. Introduction

thuldunhmimpummﬂuﬁmlpmmutmluudhnimpmw&uqmﬁtydﬂn
mhaudn;pmmw}dmhmdglyuudtnmmdu&mpmbydﬁhsmﬂdngﬂu
wmmﬁmu{mnmmpummmh-mm
issuing an out-of-control signal. Once control chart gives an out-of-control signal, that is, the
assignable cause is present in the process, it is necessary to process practitioner that to identify and
remove the sources responsible for the special cause of variability.

For the purpose of process improvement, process practitioner can take corrective action to
retumEup:mhﬂm-uhnfmﬁnﬁmlmhﬂmmnwﬁch&tmmnlmgmm
mbdmmﬂgukhmhmmdmmnm&gmmwm
dqnndsmiﬂudmui&uﬂdﬂhprmpmemmmuﬂﬁnmdmlh&uprmh
mm_'mmmmmmmmmwwhm
industries. The change point estimator when used with a control chart monitoring scheme helps
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Abstract

Control chart is a valuable statistical process control (SPC) tool used for monitoring the
process performance. When control chart gives the out-of-control signal, the search initiates
to identify the sources responsible for the special cause of variation. But control chart does
not give the exact time when the process change begun. The time when the process change
appears first in the process called change point. Knowing the change point in the process
helps to ldl:nufy the special cause of variation. This article discusses the approach based on
the maximum likelihood estimator of process change to identify the time of a permanent shift
in the normal mean with EWMA and MA control charts.

Key words: Statistical quality control; Change point; maximum Likelihood; EWMA control
chart; Moving average control chart; Average run length.

IR |3 Intruduction.

Control charts distinguish between the special cause of variation and the common cause
of the variation in the process. To improve and control the process control charts are widely
used in the manufacturing industries. Once control chart issues a signal that the special cause
is present in the process. Process professionals should initiate a search for the special cause of
the variation which could be quite difficult. The search depends on the professional’s
knowledge and experience. To quality improvement it is necessary to bring the process back

into the statistical control. One essential step would help to quality improvement is that

knowing the starting time the special cause of variation appears first in the process. Once itis -
possible to identify the exact time when the process happens due to special cause of variation
appears first in the process, there may not be delay finding the occurrence of the special cause
of the variation in the process. As a result, the special cause of variation can be identified
more quickly, and the corrective action can be taken to eliminate the sources of the special
cause of variation which leads to process improvement.

In recent years change point estimation in control charts has received a great deal of
attention, as the change point estimation procedure simplify the effort to search for and
identify special causes in statistical process monitoring. Hinkley (1970) considered inference
about the point in a sequence of random variables at which the probability distribution
changes. They compared asymptotic distribution of the MLE and likelihood ratio statistic
with some finite sample distributions. Samuel et al. (1998a) proposed a method of maximum

likelihood estimator to identify the time of step change in the normal mean with X control
chart. Samuel et al. (1998b) considered the step change in the normal process variance.

Corresponding Author: R. A. Kapase
Email: rakapase(@sus.ac.in
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Abstract

This paper proposes the generalized likelihood ratio (GLR) control chart for monitoring the scale parameter of
the Maxwell distribution. A simulation approach is used to evaluate the performance of proposed chart in terms
of the average number of samples to signal (ANSS).The performance of the proposed GLR chart is compared
with the Shewhart and CUSUM charts. Simulation results show that the GLR control chart perform better than
the Shewhart and CUSUM charts in detecting a wide range of parameter shifts in the Maxwell distributed

process. A numerical example based on real data set is provided to illustrate the application of the proposed
control chart.

Keywords: Control Chart; Average Number of Samples to Signal; Moving Window; Statistical Process Control
1. Introduction
A control chart is an online statistical process control (SPC) technique. It is widely used in many fields to
monitor various processes such as industry, healthcare, education, business, social media, etc. Statistical process
control (SPC) tools such as control charts are generally used to monitor a shift in process parameters. In SPC, it
is usually necessary to monitor both the process mean and the process variability. The traditional Shewhart ¥
chart is used to monitor process mean and R or § chart is used to monitor process variability. These Shewhart
type charts are effective for detecting large shifts but are not effective for detecting small or moderate shifis in
the process parameters. Exponentially weighted moving average (EWMA) and cumulative sum (CUSUM)
charts can be used as an alternative to Shewhart type charts for detecting small to moderate shifts in the process
parameters. A control chart that works reasonably well for a wide range of possible shifis is more useful in
muurp:mﬁcﬂlppliuﬁom.Dulpwmnhmmmmmmldwuﬂmmdmﬂmnlmdlmmmm
pronmpu'lnmminlnbueﬂmmmlﬂmmlik:lﬂmdmﬁom.&mhnhmmmﬂlymld
generalized likelihood ratio (GLR) charts.
In the existing SPC literature, GLR control charts have been developed to monitor processes with continuous
data as well as count data. Most of the GLR charts are based on assumption that process output is normally
distributed. Siegmund and Venkatraman (1995) were the first to propose a GLR chart for sequential detection of
change-point in the mean of a normal process. Capizzi (2001) developed a design of change detection
. algorithms based on the GLR chart. Lai (2001) suggested the application for monitoring the mean of a normally
distributed process with known variance. Reynolds and Lou (2010) proposed the GLR chart for monitoring the
process mean of a normal process. It was shown that the GLR chart is effective for detecting wide range of
shifts in the process mean. Reynolds et al. (Zﬂll}pmpnudihcﬁmchmfnrmnimﬁnghm and variance
of a normally distributed process. It was shown that the GLR chart is effective for detecting a wide range of
shifts in 4 ando?. Peng and Reynolds (2014) studied the GLR control chart based on sequential sampling (S8
GLR) to monitor the mean u of @ normal process. It was shown that The SS GLR chart has better performance

than the fixed sampling rate GLR chart. In the existing literature, various GLR control charts have been
proposed to monitoring count processes. Li (2012) proposed a GLR chart for Poisson distributed process with
individual observations and compared it with EWMA and GWMA charts. Huang et al. (2012) proposed a
binomial GLR chart for detecting increases in the process proportion p. Huang et al. (2013) also proposed a
GLR chart for monitoring the proportion of nonconforming items when a continuous stream of Bernoulli
obsernﬁuniswlillblc.LuemdPﬂk{ZﬂH}pmpmnd:Pni:mnGm:hmmmmﬁturnl’niumpmbm.lu
et al. (2017) proposed the multinomial GLR chart to monitor a multinomial process. Kazemi Nia et al. (2018)
dweloped:Gﬂdmmmmgﬂrmmufamﬁuﬂyduﬁhudmmwh
pﬂformmoeuflh:ﬁLRcMwﬁhﬂwCUSUMmdtmmmbinﬂmﬂfCUSUdepiIFmshuwnﬂgtuw
GLR control chart outperforms these charts in detecting a wide range of parameter shifis in the geometrically
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Abstract

Traditional control charis are based on the assumption that the process observations are normally

distributed However, in many applications, there is insufficient information to justify this
assumption. Thus, nonparametric control charts have been designed in literature 1o monitor
location parameter and scale parameter of a process. In this paper, a single nonparametric control
chart based on modified Lepage test is proposed for simultaneously monitoring of location and
scale parameters of any contimuous process distribution. The charting statistic combines two
nonparametric lest siatistics namely Baumgartner test for location and Ansari-Bradely lest for
scale. The performance of the proposed chart is examined through simulation studies in terms af
the mean, the standard deviation, the median and some percentiles of the run length distribution.

The average run length (Awmdbrmmq"!kmndmumwdwm that of the
exisiing nonparametric Shewhari-Cucconi (SC) and Shewhari-Lepage (SL) charis for Joint
monitoring of location and scale. "

Km Control chart; average run length; joint monitoring; nonparametric tests;
location parameter; scale parameter.

1. Introduction

thldmmmemmhnmmmﬂsﬁu]wmcMWoludemmﬁwnmuﬁmﬁngm
- ' with the objective of detecting any change in process parameters that may affect the quality of the output.
Shewhart X and Ror 5 control charts are most popular control charts for monitoring process mean and
process variability. These control charts are easy to implement but are based on the fundamental assumption
that the distribution of quality characteristic is normal. In real applications, there are many situations in
which process data come from non-normal distribution. In such situations, it is desirable to use
nonparametric control charts. The main advantage of nonparametric control chart is that it does not assume
any probability distribution for the characteristic of interest. A formal definition of nonparametric or
distribution-free control chart is given in terms of its run-length distribution. The number of samples that
need to be collected before the first out-of-signal is given by a chart is a random variable called the run-
length; the probability distribution of the run-length is referred to as run-length :hmhuhm If the in-control
run-length distribution is same for every continuous distribution then the chart is called as distribution-free or
nonparametric (Chakraborti and Eryilmaz [1]). The focation and scale of a process are the two main
parameters most often monitored in nonparametric control charts. The problem of monitoring the location of
a process is important in many applications. The location parameter could be the mean or the median or some
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Abstract: Process capability index is an important measure to evaluate the capability of the manufacturing process. Many of
the process capability indices available in the literature are based on assumption of independence and normality of the
process output characteristic. Shore (1997) among others has reported that ignoring the autocorrelation in the process
characteristics can lead to wrong decisions. In this paper, the effect of the autocorrelation on commonly used capability
indices C, and C_, is discussed. The first-order autoregressive process AR(1) is considered to model the data from an
autocorrelated process. To reduce the effect of autocorrelation on these indices, the skip and mixed sampling techniques are
implemented to form rational subgroups in the design of these indices. Results based on simulation study confirm that both
the techniques improve estimates of capability indices significantly.

Key words: Process capability index, Autocorrelation, Skip sampling, Mixed sampling, First order autoregressive process.
Cite this article

M.M. Deshpandeand V.B. Ghute(2023), New Sampling Strategy for Estimating Capability Indices for Autocorrelated Data,

International Journal of Agricultural and Statistical Sciences. DOI: https://doi.org/10.59467/1JASS.2023.19.1

1. Introduction :
Process capability analysis is an important SPC tool
widely used to evaluate process performance after
process is announced under statistical control.
Traditionally, process capability indices are used to
quantify the process performance in meeting the
required specification limits, These are powerful tools
of monitoring the process ability for manufacturing a
_ product to meet the particular specifications. They
provide quick indication of process capability with single
number summary describing how a production process
is capable of producing items meeting its specifications.
The results of capability assessments are often used to
set production strategies and guidelines to provide
evidence of process performance and as validation for
- the customer [Montgomery (2001)]. Process capability
indices have received much attention in the statistical
literature during the recent years. Many researchers
including Kane (1986), Chan er al. (1988), Boyles
(1991), Pearn et al. (1992), Chen and Chen (2004) have

contributed to the development of process capability
indices.

Traditionally, the process capability indices are
developed under the assumption that the process output

.data are independent and follow normal distribution.

However, most of the processes in the real world
produce autocorrelated data. For instance, the quality
characteristics of many manufacturing processes in -
chemical, pharmaceutical and electronic industries often
exhibit the property of autocorrelation. It is known that
the autocorrelation affects the control chart
performance as well as the values of capability indices
built under independence assumption., The
autocorrelated. process, if unrecognized as an

independent process, can lead to erroneous decision-

making and quality loss. Hence the capability indices
based on the assumption of independence are not valid
when autocorrelation is present. The effect of
autocorrelation on the amount of capability indices has
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Abstract

In this paper, some bootstrap confidence interval methods, namely standard bootstrap (SB), percentile bootstrap
(PB), percentile —bootstrap (FTB), bias corrected percentile bootstrap (BCPB), bias corrected and accelerated
bootstrap (BCa) are considered for obtaining confidence intervals of commonly used process capability indices
. 'Cp and Cy under normal and non-normal process distributions. The performance of these approaches for the
capability indices C, and Cy is compared in terms of coverage probability and expected length using
simulation, The results of simulation showed that among these confidence intervals the coverage probability and
expected length of bias corrected percentile bootstrap (BCPB) approach is best.
Keywords: Average Width; Coverage Probability; Monte Carlo Simulation; Re-sampling.
1. Intreduction
Statistical process control (SPC) tool involves online and offline monitoring of process such as control charts,
process capability analysis, sampling inspection plans ete. The Shewhart type control chart is a traditional
contral chart which is used for monitoring the process as an in-control or out of control. In-control process does
not suffice the precision about capability to meet customer requirements. Therefore, the capability analysis was
‘developed to find the capability of the process to meet customer requirements. Process capability indices are
used to. determine whether a production process is capable of manufacturing items according to given
specifications, They are formulated to quantify the relation between the pre-assigned specifications -and the
actual performance of the process. Extensive use of process capability indices in industry made it necessary to
focus on point estimation and construction of confidence intervals for capability indices. Confidence interval
estimation is an important part of process capability indices because it is an estimated value and provides much
more information about population characteristic of interest than does a point estimate (Saha et al. (2018)).
Initially, confidence intervals were constructed for normally distributed process. Later on these estimation
technigues are also developed for non-normal distributed
In addition to above study Nagata and Nagahata (1994), Wang and Lam (1996) and Luceno (1996) studied the
lower confidence limits, approximale confidence intervals for the process capability indices. Parchami and
- Mashinchi (2011) studied the application of interval estimation of an extended capability index in educational
system, Somkhuean and Wongkhao (2022) have obtained generalized confidence interval {(GCI), large
sample (LS) and adjusted method of variance estimales recovery (adjusted MOVER) confidence intervals for
Cp. The more discussion and references can be obtained from a review paper by Kotz and Johnson (2002). In
many processes it is identified that the assumptions of normality are not followed by the process characteristic.
In such cases an alternative procedure for finding the confidence interval for PCls has to be provided.
Niwitpong and Kirdwichai (2008) derived a new confidence interval for C; based on an adjusted confidence
interval for the standard deviation for non-normal data. Panichkitkosolkul (2016) proposed three Cls adjusted
degrees of freedom (ADI), Large-sample (LS) and augmented-large sample (ALS) for C,. :
~ Bootstrap confidence interval is one of the most useful and easy to interpret method for obtaining confidence
interval_ Efron {1979) have introduced and developed the nonparametric but computer-intensive estimation
+  method called the bootstrap. In the development of confidence intervals, Efron and Tibshirani (1986) developed
" three types of bootstrap confidence intervals namely; the standard bootstrap confidence interval (SB), the
percentile bootstrap confidence interval (PB) and bias corrected percentile bootstrap confidence interval
(BCPB). Efron (1987) suggested that BCPB should be revised as the bias-correct and accclerated (BCa)
bootstrap confidence interval. Franklin and Wasserman (1991) applied three bootstrap confidence intervals 5B,
PB and BCPB for the process capability index Cy for normal and highly skewed processes. Tong and Chen
(1998) derived the procedure to construct lower confidence limits of the PCls using bootstrap simulation
method, where estimators of PCls for non-normal distribution obtained using order statistics. Han et al. (2000)
constructed six bootstrap confidence limits for Wright' Cs and provided the simulation results under normal and -
lognormal distributions. Balamurali and Kalyanasundaram (2002) constructed the lower confidence limits for
process capability indices Cj, Cp and Cp. They also provided the simulation results under normal, lognormal
and chi-square distributions. Jian-feng (2007) discussed percentile-t bootstrap (PTB) method to estimate lower
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Abstract

It this paper, we propose a new control chart based on Downlon's estimator (D) for monitoring the
process dispersion using ranked set sampling design and runs rules. The performance of the
proposed control chart is compared with the originally proposed D chart based on simple random
sampling method when underlying process distribution is normal and non-normal. The average
run length is used to evaluate the performance of the proposed control chart. It is observed that the
proposed control chart is efficient in detecting shifts in process dispersion as compared with the
chart using simple random sampling method. The performance of the proposed chart is further
investigated using runs rules. The efficiency of the designed runs rules RSS-D chart is compared
with its existing counterparts and is found lo be superior.

Keywords: Control chart, Average run length, Process dispersion, Ranked set
sampling, Runs rules, Downton estimator.

1. Introduction

" In statistical process control (SPC), control charts are the most popular tools used to monitor the
quality characteristics in an industrial process. Shewhart R chart and S chart are the commonly”
used control charts for monitoring the process dispersion. The R chart is based on the sample
range (R) whereas S chart is based on sample standard deviation (5). These charts are based on
subgroups of sample size n using simple random sampling (SRS) method. Both R and S charts are
easy to implement and are effective in the detection of large shifts, but are less sensitive in the
detection of small and moderate shifts in the process dispersion (Montgomery(1]).Several
alternatives have been proposed in the literature to improve the performance of Shewhart type
control charts. One recent approach is the construction of control charts based on ranked set
- sampling (RSS) scheme. The RSS scheme was first suggested by McIntyre [2]. This scheme ensures
.increased precision through ranking of observations. He pointed out that this sampling scheme
works superior to standard simple random sampling (SRS) for estimation of the population mean.
Takahasi and Wakimoto [3] laid the necessary mathematical formulation for this sampling scheme,
Several researchers have studied applications of ranked set sampling in different streams. Kvam
and Samaniego [4] showed that ranked set sampling may occur naturally in survival analysis.
Kvam and Samaniego [5] studied the applications of this sampling scheme in reliability. Recently,
RSSsdEmel'msgntmnsidmhleattmﬁmhﬂmmnsbucﬁmofumuolcham&hwwsh&m :
[6] first suggested control charts for monitoring process mean using RSS scheme. It was shown that -
the RSS based control charts perform better than the charts based on SRS. Muttlak and Al-Sabah [7]
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Abstract

Traditional control charts are based on the assumption that the process observations are normally
distributed. However, in many applications, there is insufficient information to justify this
assumption. Thus, nonparametric control charts have been designed in literature to monitor
location parameter and scale parameter of a process. In this paper, a single nonparametric control
chart based on modified Lepage test is proposed for simultaneously monitoring of location and
scale parameters of any continuous process distribution. The charting statistic combines two
nonparametric test statistics namely Baumgartner test for location and Ansari-Bradely test for
scale. The performance of the proposed chart is examined through simulation studies in terms of
the mean, the standard deviation, the median and some percentiles of the run length distribution.
The average run length (ARL) performance of the proposed chart is compared with that of the
existing nonparametric Shewhart-Cucconi (SC) and Shewhart-Lepage (SL) charts for joint
monitoring of location and scale.

Keywords: Control chart; average run length; joint monitoring; nonparametric tests;
location parameter; scale parameter.

1. Introduction

Control charts are the most important statistical process control tool used to monitor manufacturing processes
with the objective of detecting any change in process parameters that may affect the quality of the output.
Shewhart X and Ror S control charts are most popular control charts for monitoring process mean and
process variability. These control charts are easy to implement but are based on the fundamental assumption
that the distribution of quality characteristic is normal. In real applications, there are many situations in
which process data come from non-normal distribution. In such situations, it is desirable to use
nonparametric control charts. The main advantage of nonparametric control chart is that it does not assume
any probability distribution for the characteristic of interest. A formal definition of nonparametric or
distribution-free control chart is given in terms of its run-length distribution. The number of samples that
need to be collected before the first out-of-signal is given by a chart is a random variable called the run-
length; the probability distribution of the run-length is referred to as run-length distribution. If the in-control
run-length distribution is same for every continuous distribution then the chart is called as distribution-free or
nonparametric (Chakraborti and Eryilmaz [1]). The location and scale of a process are the two main
parameters most often monitored in nonparametric control charts. The problem of monitoring the location of
a process is important in many applications. The location parameter could be the mean or the median or some
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percentiles of the distribution. Many authors have developed nonparametric control charts to monitor
location parameter of the process some of these includes Bakir [2-3], Chakraborti and Eryilmaz [1], Khilare
and Shirke [4], Human et al. [5]. These charts are based on sign and/or rank statistics. Chakraborti et al. [6]
and Chakraborti and Graham [7] presented an extensive overview of literature on nonparametric control
charts and discussed their advantages.

The problem of monitoring the scale parameter of a process is also important in many applications. For
monitoring scale parametric of a process very few nonparametric are available in literature. Amin et al. [8]
proposed a sign chart for process variation based on quartiles. Das [9] proposed a nonparametric control
chart for controlling variability based on squared rank test. Das [10] developed a nonparametric control chart
based on rank test. Das and Bhattacharya [11] proposed a control chart for controlling variability based on
some nonparametric tests. Murakami and Matsuki [12] developed a nonparametric control chart based on
Mood statistic for dispersion. Khilare and Shirke [13] developed a nonparametric synthetic control chart for
process variability based on sign statistic. Zombade and Ghute [14] provided nonparametric control charts
for process variation based on Sukhatme’s test and Mood’s test. Shirke and Barale [15] proposed a
nonparametric cumulative sum control chart for process dispersion using in-control deciles.

The existing nonparametric control charts are designed for monitoring location and scale by using
separate control charts. Using two separate charts for monitoring location and scale can sometimes be
difficult in practice for the interpretation of signals because the effect of changes in one of the parameters can
affect the changes in other one. The joint monitoring scheme with single chart has received more attention in
the recent literature due to simplicity and clarity. A single control chart uses a statistic that is a combination
of two separate statistics one each for mean and variance. Joint monitoring of a process involves two
parameters, the mean (location) and variance (scale) and typically uses an efficient statistic for monitoring
each parameter. The control charts currently available for jointly monitoring the mean and variance are
focused on parametric control chart. Cheng and Thaga [16] provided a review of literature on joint
monitoring of control charts up to 2005. McCracken and Chakraborti [17] presented an overview of literature
on joint monitoring control charts. They also discussed some of the joint monitoring schemes for multivariate
processes, autocorrelated data, and individual observations. Most of the parametric control charts for joint
monitoring the mean and variability of a process are based on the assumption that process distribution is
normal. However, in many applications there is not always enough knowledge or information to support the
assumption that process distribution is of specific shape or form such as normal. In such cases nonparametric
control charts can be useful. The literature in the area of nonparametric joint monitoring schemes is currently
very limited. A few nonparametric joint monitoring schemes are available in the literature. Zou and Tsung
[18] developed EWMA control chart based on goodness-of-fit test. It has been shown that the proposed chart
is effective for detecting changes in location, scale and shape. Mukherjee and Chakraborti [19] developed a
single distribution-free control chart for joint monitoring of location and scale. The chart is based on
nonparametric test for location-scale by Lepage [20] which combines the Wilcoxon rank sum (WRS)
location statistic and with Ansari-Bradely scale statistic. Chowdhury et al. [21] proposed distribution-free
chart based on Cucconi statistic, for joint monitoring of location and scale parameters of continuous
distribution. Nonparametric joint monitoring scheme is an important area for research and literature in this
area is currently very limited and thus presents a great opportunity for further research. The purpose of this
paper is to contribute the research on nonparametric joint monitoring scheme.

In this paper, a single nonparametric Shewhart-type control chart is developed for joint monitoring of
location and scale parameters of a continuous process distribution. The proposed chart is based on
nonparametric two sample modified Lepage-type test proposed by Neuhduser [22]. The test combines the
Baumgartner statistic and Ansari-Bradely statistic for jointly detecting location and scale changes. The in-
control and out-of-control performance of the proposed control chart is evaluated through average run length
for the normal and double exponential distributions. The rest of the paper is organized as follows. The
nonparametric Baumgartner and Ansari-Bradely tests for location and scale respectively are modified
Lepage-type test proposed by Neuhduser [22] for joint location and scale is are discussed in Section 2. A
single nonparametric control chart for simultaneously monitoring the location parameter and the scale
parameter of a process based on modified Lepage-type test statistic is presented in Section 3. In-control and
out-of-control performance of the proposed control chart is studied in detail in Section 4. Performance of the
proposed control chart is compared with the existing nonparametric charts in Section 5. Some conclusions
are given in Section 6.
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2. Nonparametric Tests for Location and Scale

In this section, we briefly discuss the nonparametric tests for location parameter, scale parameter and jointly
location scale parameters.

2.1 Baumgartner two sample test for location

Baumgartner test is a two-sample test can be applied for location and scale parameters. Let (X; X,,...,X},)
and (¥, Y;,...,Y,,) denote two random samples. The observations within each sample are independent and
identically distributed, and we assume independence between two samples. Let F and G be continuous
distribution functions corresponding two populations1 and2 respectively. In location shift, model considered
first the distribution functions are same except perhaps for change in their location; that isF (x) = F(x — ).
The null hypothesis is Hy: 8 = 0, whereas alternative is Hy: 6 # 0. Baumgartner et al. [23] proposed a
distribution-free two-sample rank test for general alternative. For combined samples, let R, < R, <...<R,
and H; < H, <...< Hp, denote the ranks of the X — values and Y — values in increasing order of
magnitude, respectively. Baumgartner et al. [23] defined a nonparametric two-sample rank statistic B as

follows:
B = BX‘;'BY

() (12
where B =—Z . n and B =—Z . m
G IR = e[ )

The larger value of statistic B gives evidence to reject the null hypothesis. Baumgartner et al. [23] also
provided asymptotic distribution of test statistic B.

(1

2.2 Ansari-Bradely test for scale

The Ansari-Bradely test is a two-sample rank test applied for scale parameter. The test statistic is defined as
follows: In the combined samples, the observations less than or equal to the median are replaced by their
ranks in the increasing order and those larger than the median are replaced by their ranks in descending
order. The statistic is the sum of these ranks for the Y sample. The corresponding test statistic is defined as
(Gibbons and Chakraborti [24]),

4B = 53, (k= 27) 2 @
The mean and variance of statistic AB is given by,
2_
mOD when Nis even % . whenNis even
E(AB) =1, .1y and V(4B) = )
—— » whenNisodd %;EN”’) , when N is odd

2.3 Modified Lepage-type test for location and scale

After Lepage statistic was proposed, various Lepage-type statistics have been proposed and discussed by
many authors in the literature. One of the most famous and powerful modified Lepage-type statistic proposed
by Neuhiuser [22] is a combination of the Baumgartner and Ansari-Bradely statistic given as:
B=Eo(B) | AB—Eo(4B)?

b= () + () 3
where B is Baumgartner statistic for location shift and AB is Ansari-Bradely statistic for scale shift. In this
paper, we uselL,, test statistic as a charting statistic for detecting simultaneous location and scale shifts in a
continuous process distribution.

3. Control chart based on modified Lepage-type statistic

In this Section, we develop a nonparametric control chart based on modified Lepage-type test statistic
proposed by Neuhéduser [22] for simultaneously monitoring the location and the scale parameters of a
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continuous process. The single plotting statistic for the joint monitoring of location and scale is given by L,,

in Eq. (3) and chart is called LM chart. To adopt the idea of two sample test for control chart implementation,

m independent observations (X; X,,...,X,;) from an in-control process are used as reference sample and

compared to future sample subgroups of n independent observations (Y; Y5,...,Y,) an arbitrary test sample.

The proposed LM control chart for joint monitoring of location and scale is constructed as follows:

Stepl: Collect Phase-I reference sample X = (X; X,...,X,;) of sizem from an in-control process.

Step2: LetY = (¥, Y5,...,Y,) be j** Phase-II (test) sample of size n,j = 1,2,3,...

Step 3: Calculate B; and(AB); using (1) and (2) for j th test sample.

Step 4: Compute means and standard deviations of B andAB statistics respectively

Step 5: Calculate the standardized B andABstatistics as

B — E,(B) AB — E,(AB)

Y (,/Var0(3)> 2 ( JVar,(4B)

Step 6: Calculate the control chart statistic LM chart asT; = Tfj + Tzzj ,Jj=1,23, ...

Step 7: Plot T against an upper control limit(UCL), H > 0.

Step 8: If T; exceed H, the process is out-of-control at the j th test sample. If not, the process is thought to be
in-control and testing continues to the next sample.

> respectively.

4. Performance evaluation and analysis of LM chart

Implementation of the proposed LM chart requires the upper control limit H. Typically, in practice, it is
determined for some specified in-control average run length (ARL,), say, 370 or 500. A Monte-Carlo
simulation approach based on sufficiently large number of possible samples is used to determine H. For a
given pair of (m, n) values, a search is conducted with different values of H, and that value of H is obtained
for which ARL,is equal to nominal (target) value. We choose m = 30,50,100 for the reference sample size
and n = 5,11, 25 as the test sample size and target values ARL, = 200,370, 500. The results are presented
in Table 1.

Table 1: Charting constant H for the LM chart for some standard (target) values of ARL,

Reference Test sample Upper control limit (H)
sample size (m) size (n) ARLy = 200 ARL, =370 ARL, = 500
30 5 29.540 35.242 37.960
30 11 25.050 33.128 37.312
30 25 16.985 22.089 24.820
50 5 14.510 19.510 22.390
50 11 15.389 18.712 20.752
50 25 15.798 19.123 20.910
100 5 20.020 29.050 32.800
100 11 20.740 27.490 31.305
100 25 18.540 24.450 28.023

The performance of a control chart is generally studied through its runlength distribution. If the runlength
distribution is skewed to the right, it is useful to come across at various measures such as average run length
(ARL), the standard deviation of run length (SDRL) and several percentiles including the first and third
quartiles to characterize the distribution. We study the performance of the proposed LM chart both under in-
control and out-of-control setup. For the in-control setup, we simulate both the reference and the test sample
from standard normal distribution. We choose m = 30,50,100 andn = 5, 11, 25. For a given pair of (m,n)
values, we obtain upper control limits H for nominal (target) ARL, =500 and simulate different
characteristics of the in-control run-length distribution. The results of simulation are shown in Table 2.

It indicates that the target ARL, = 500 is much larger than the median (Q,) for all (m,n) combinations.
Hence, in-control run-length distribution of the LM chart is highly skewed to the right.
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In order to investigate the out-of-control performance of the proposed LM chart, we consider the
underlying process distributions as normal and double exponential. The double exponential distribution is
considered as process distribution to study the effect of heavy tailed distribution on the performance of the
LM chart. The distribution of observations from the process is considered to have mean zero and variance
one for both the process distributions under study.

Table 2: In-control performance characteristics of the LM chart forARL, = 500.

m n H ARL,  SDRL,  Ps 0. 0, 0s Pos
30 5 37960 5010 500.5 26 146 350 694 1484
30 11 37312 4997 4992 27 145 346 692 1493
30 25 24820 5004  499.9 26 144 347 695 1481
50 5 22390 4995  499.0 27 143 344 691 1508
50 11 20752 5014 5009 26 144 351 698 1499
50 25 20910 5013 500.8 26 143 348 692 1502
100 5 32800 5006  500.1 26 144 348 696 1506
100 11 31305  500.1  499.6 26 145 345 694 1499
100 25 28023 5029 5024 26 147 349 695 1508

4.1 Performance analysis of LM chart under normal distribution

In order to investigate the out-of-control performance of the proposed LM chart, we consider the underlying
process distribution as normal; samples are taken from N (6, 1) distribution, with in-control samples coming
from N(0, 1)distribution. To examine the effects of shifts in process parameters, 30 combinations
of (6, A)values are considered with 8 = 0, 0.25,0.5,1.0,1.5,2.0 and 1 = 1.0,1.25,1.5,1.75,2.0.

Tables 3 and 4 present the performance characteristics of the LM chart when underlying process
distribution is normal with combinations of the reference and test sample sizes m = 50,100 and n = 5.

The results in Table 3 and Table 4 indicate that the out-of-control run-length distributions are also
skewed to right. It is observed that, for a fixed m, n and a given ARL,, the out-of-control ARL values as well
as the percentiles all decrease sharply with increasing shift in the location and also with the increasing shift
in the scale. It indicates that the proposed LM chart is effective in detecting shifts in location and/or in the
scale. The proposed LM chart detect shift in the scale more quickly than that in the location. For example,
from Table 3, we observe that for 25% increase in location when scale is in-control, the ARL decreases by
68%, whereas for a 25% increase in a scale when the location is in-control, ARL decreases by 78%. Finally,
when location and scale increases by 25% the ARL decreased by 88%. The pattern is same for SDRL; it
decreases for an increase in the shift in both parameters, but decreases more for a shift in scale. For example,
from Table 3, for 25% increase in location, the SDRL decreases by 68% but for 25% increase in scale, the
SDRL decreases by 78%.

Table 3: Performance characteristics of the LM chart for the normal distribution.
(ARLy =500,m =50andn =5).

6 A ARL SDRL Py Q, Q, Q3 Pyg

0.0 1.0 499.5 499.0 27 143 344 691 1508

0.25 1.0 160.3 159.8 9 46 111 223 478
0.5 1.0 42.4 41.9 3 13 30 59 126
1.0 1.0 59 54 1 2 4 8 16
1.5 1.0 1.9 1.3 1 1 1 2 5
2.0 1.0 1.2 0.5 1 1 1 1 2
0.0 1.25 108.1 107.6 6 31 76 150 322
0.25 1.25 584 57.9 3 17 41 81 175
0.5 1.25 24.1 23.6 2 7 17 33 72
1.0 1.25 5.7 5.1 1 2 4 8 16
1.5 1.25 2.2 1.7 1 1 2 3 6
2.0 1.25 1.3 0.7 1 1 1 2 3
0.0 1.5 43.0 42.5 3 13 30 60 127
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0.25 1.5 30.6 30.1 2 9 21 42 90
0.5 1.5 16.6 16.1 1 5 12 23 48
1.0 1.5 5.5 4.9 1 2 4 7 15
1.5 1.5 2.5 1.9 1 1 2 3 6
2.0 1.5 1.5 0.9 1 1 1 2 3
0.0 1.75 22.8 22.3 2 7 16 31 68
0.25 1.75 18.8 18.2 1 6 13 26 55
0.5 1.75 12.7 12.2 1 4 9 17 37
1.0 1.75 53 4.8 1 2 4 7 15
1.5 1.75 2.7 2.2 1 1 2 4 7
2.0 1.75 1.7 1.1 1 1 1 2 4
0.0 2.0 14.5 14.0 1 5 10 20 42
0.25 2.0 13.1 12.6 1 4 9 18 39
0.5 2.0 9.9 9.4 1 3 7 13 29
1.0 2.0 5.1 4.6 1 2 4 7 14
1.5 2.0 2.9 2.3 1 1 2 4 8
2.0 2.0 1.9 1.3 1 1 1 2 4
Table 4: Performance characteristics of the LM chart for normal distribution.
(ARL, =500, m =100 and n =5).
6 A ARL SDRL Py Q, Q, Q3 Py
0.0 1.0 500.6 500.1 26 144 348 696 1506
0.25 1.0 273.6 273.1 15 79 191 380 814
0.5 1.0 66.4 65.9 4 20 46 91 199
1.0 1.0 7.5 7.0 1 3 5 10 21
1.5 1.0 2.1 1.5 1 1 2 3 5
2.0 1.0 1.2 0.5 1 1 1 1 2
0.0 1.25 119.9 119.4 7 35 83 166 355
0.25 1.25 83.8 83.3 5 25 58 116 251
0.5 1.25 333 32.8 2 10 23 46 98
1.0 1.25 6.8 6.3 1 2 5 9 19
1.5 1.25 2.4 1.9 1 1 2 3 6
2.0 1.25 1.4 0.7 1 1 1 2 3
0.0 1.5 48.6 48.1 3 14 34 67 145
0.25 1.5 39.6 39.1 2 12 27 55 118
0.5 1.5 21.5 21.0 2 7 15 30 63
1.0 1.5 6.4 5.9 1 2 5 9 18
1.5 1.5 2.7 2.2 1 1 2 4 7
2.0 1.5 1.6 1.0 1 1 1 2 4
0.0 1.75 26.3 25.8 2 8 18 36 78
0.25 1.75 233 22.8 2 7 16 32 69
0.5 1.75 15.5 15.0 1 5 11 21 45
1.0 1.75 6.1 5.6 1 2 4 8 17
1.5 1.75 2.9 2.4 1 1 2 4 8
2.0 1.75 1.8 1.2 1 1 1 2 4
0.0 2.0 16.5 16.0 1 5 12 23 49
0.25 2.0 15.4 14.9 1 5 11 21 45
0.5 2.0 11.8 11.3 1 4 8 16 35
1.0 2.0 5.8 5.2 1 2 4 8 16
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1.5 2.0 3.1 2.5 1 1 2 4
2.0 2.0 2.0 1.4 1 1 1 2

4.2 Performance analysis of LM chart under double exponential distribution

To study the effect of heavy tailed distribution on the performance of the proposed LM chart, double
exponential distribution is included in the study as heavy tailed process distribution. We conduct simulation
study with data from double exponential distribution. The performance characteristics of the run-length are
evaluated when the in-control sample is from double exponential with mean 0 and variance 1, and test
samples are generated from the double exponential distribution with mean 6 and standard deviation A.

To examine the effects of shifts in location and scale, as in normal case, we studied 30 combinations of
(6, )values. Table 5 and Table 6 presents the performance characteristics of the proposed LM chart when
underlying process distribution is double exponential with combinations of reference and test samples of size
m = 50,100and n = 5.

Table 5: Performance characteristics of LM chart for double exponential distribution.
(ARL, =500,m =50andn =5).

6 A ARL SDRL P, 0. 0, 0s Pos
0.0 1.0 499.6 499.1 25 143 345 693 1505
0.25 1.0 91.5 91.0 5 27 64 127 272
0.5 1.0 18.2 17.7 1 6 13 25 53
1.0 1.0 3.0 24 1 1 2 4 8
1.5 1.0 1.5 0.8 1 1 1 2 3
2.0 1.0 1.1 0.4 1 1 1 1 2
0.0 1.25 2222 2217 12 64 155 307 663
025 125 59.7 592 4 18 42 82 178
050 125 17.0 16.5 1 5 12 23 50
1.0 1.25 3.6 3.0 1 1 3 5 10
1.5 1.25 1.7 1.1 1 1 1 2 4
2.0 1.25 1.3 0.6 1 1 1 1 2
0.0 1.5 128.6 128.1 7 38 90 177 381
0.25 1.5 455 45.0 3 14 32 63 136
0.5 1.5 16.1 15.6 1 5 11 22 47
1.0 1.5 42 3.6 1 2 3 6 11
1.5 1.5 2.0 1.5 1 1 2 3 5
2.0 1.5 1.4 0.8 1 1 1 2 3
0.0 1.75 87.1 86.6 5 26 61 121 261
025 175 37.0 36.5 2 11 26 51 110
050 175 15.8 15.3 1 5 11 22 46
1.0 1.75 4.7 42 1 2 3 6 13
1.5 1.75 23 1.8 1 1 2 3 6
2.0 1.75 1.6 1.0 1 1 1 2 4
0.0 2.0 65.0 64.5 4 19 45 90 193
0.25 2.0 318 313 2 10 22 44 94
0.50 2.0 15.4 14.9 1 5 11 21 45
1.0 2.0 52 4.7 1 2 4 7 14
1.5 2.0 2.6 2.1 1 1 2 3 7
2.0 2.0 1.8 1.2 1 1 1 2 4

Table 6: Performance characteristics of LM chart for double exponential distribution

(ARL, = 500,
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) A ARL SDRL P, 0. 0, 0s Pos
0.0 1.0 497.9 4974 25 142 344 691 1502
0.25 1.0 789.9 789.4 42 225 546 1098 2376
0.5 1.0 194.6 194.1 10 56 134 269 583
1.0 1.0 10.5 10.0 1 3 7 14 30
1.5 1.0 22 1.6 1 1 2 3 5
2.0 1.0 1.2 0.5 1 1 1 1 2
0.0 1.25 179.6 179.1 10 52 125 249 536
025 125 246.2 2457 13 71 170 341 739
0.5 1.25 91.5 91.0 5 27 64 126 272
1.0 1.25 9.6 9.1 1 3 7 13 27
1.5 1.25 2.5 2.0 1 2 3 6
2.0 1.25 1.4 0.7 1 1 1 2 3
0.0 1.5 91.1 90.6 5 26 64 127 272
0.25 1.5 111.4 110.9 6 32 77 154 332
0.5 15 55.5 55.0 3 16 38 77 164
1.0 1.5 9.3 8.7 1 3 7 13 27
1.5 1.5 2.8 23 1 2 4 7
2.0 1.5 1.5 0.9 1 1 1 2 3
0.0 1.75 54.4 539 3 16 38 75 162
025 175 63.3 62.8 4 19 44 88 188
0.5 1.75 37.8 373 2 11 26 52 112
1.0 1.75 8.7 8.2 1 3 6 12 25
1.5 1.75 3.1 2.5 1 2 4 8
2.0 1.75 1.7 1.1 1 1 1 2 4
0.0 2.0 36.7 362 2 11 26 51 109
0.25 2.0 412 40.7 3 12 29 57 123
0.5 2.0 279 27.4 2 8 20 39 83
1.0 2.0 8.3 7.8 1 3 6 11 24
15 2.0 33 2.7 1 1 2 4 9
2.0 2.0 1.8 1.2 1 1 1 2 4

From Tables 5 and 6, it is observed that when underlying process distribution is doubling exponential,
the general pattern remains the same as in the case of normal distribution. However, the out-of-control ARL
values for detecting a shift in the mean and/or variance under double exponential distribution are larger than
that of the ARL values under normal process distribution. For example, from Table 6, mean shift is
50% (0 = 0.50) and dispersion shift is 50% (4 = 1.5), The ARL is 194.6 which is larger than 66.4 in the
normal case of Table 4. It indicates that the proposed LM chart detects shifts in process location and scale
slower under heavy tailed distribution. Moreover, the percentiles as well as SDRL all increase under double
exponential distribution as compared with normal distribution.
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5. Performance comparison with existing control charts

In this section, the performance of the proposed LM chart is compared with that of the SL chart by
Mukherjee and Chakraborti [19] and SC chart by Chowdhury et al. [21] when underlying process
distributions are normal and double exponential. Table 7 presents the ARL performance of SC chart, SL
chart and LM chart for normal distribution with reference sample size m = 50,100 and test sample of

sizen = 5.

Table7: Performance comparisons between SC, SL and LM charts for the normal distribution with ARLy, = 500.

m=50,n=5 m=100,n=5

o A SCchart SLchart LMchart  SC chart SL chart LM chart
0.0 1.0 497.3 499.6 499.5 509.4 513.0 500.6
0.5 1.0 92.2 94.7 42.4 68.6 66.5 66.4
1.0 1.0 8.5 9.3 59 7.7 7.7 7.5
1.5 1.0 2.2 2.3 1.9 2.1 2.1 2.1
2.0 1.0 1.2 1.3 1.2 1.2 1.2 1.2
0.0 1.25 71.1 106.2 108.1 74.5 102.9 119.9
0.5 1.25 27.6 354 24.1 26.2 30.9 333
1.0 1.25 6.6 7.4 5.7 6.2 6.7 6.8
1.5 1.25 2.4 2.6 2.2 24 2.5 24
2.0 1.25 14 1.4 1.3 1.3 1.4 1.4
0.0 1.5 22.8 36.82 43.0 24.3 37.5 48.6
0.5 1.5 13.3 19.0 16.6 13.4 17.8 21.5
1.0 1.5 52 6.5 5.5 53 6.1 6.4
1.5 1.5 2.4 2.8 2.5 2.4 2.7 2.7
2.0 1.5 1.5 1.6 1.5 1.5 1.6 1.6
0.0 1.75 10.9 18.5 22.8 11.7 19.1 26.3
0.50 1.75 8.1 12.1 12.7 8.4 12.1 15.5
1.0 1.75 44 5.7 5.3 44 5.5 6.1
1.5 1.75 2.5 2.9 2.7 2.4 2.8 2.9
2.0 1.75 1.6 1.8 1.7 1.6 1.8 1.8
0.0 2.0 6.6 11.3 14.5 7.1 11.5 16.5
0.5 2.0 5.5 8.5 9.9 5.8 8.6 11.8
1.0 2.0 3.7 4.9 5.1 3.8 4.8 5.8
1.5 2.0 2.4 2.9 2.9 2.4 2.9 3.1
2.0 2.0 1.7 1.9 1.9 1.7 1.9 2.0

Examination of Table 7 that for normal distribution leads the following findings:

o For location shifts only when the scale parameter is in-control, the proposed LM chart performs better
than the SL and SC charts.

o For scale shifts only when the location parameter is in-control, the proposed LM chart is not as much

better as the SL and SC charts.

o For reference sample of size m = 50, for any given shift in location parameterf with a fixed shift in
scale parameter as A = 1.25, the proposed LM chart performs better than the SL and SC charts. As
shift in scale parameter Adincreases to 1.5 with any given shift in location parameter 8, the proposed
LM chart is efficient than the SL chart only. For scale shift of size A = 1.25 and location shift 6 =
1.5 and 2.0the proposed LM chart is efficient than the SL chart only. For scale shift A = 2.0 and
location shift 8 = 1.5 and 2.0the proposed LM chart is equally efficient to the SL chart only.
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o For reference sample of size m = 100, for detecting shift in location parameter as 8 = 1.5 and 2.0and
shift in scale parameter A = 1.5 and 1.5 the proposed LM chart is equally efficient to the SL chart

only.

Table 8: Performance comparison between the SC, SL and LM charts for the double exponential distribution
with ARLy, = 500.

0 1 m=50n=>5 m=100,n=5
SC chart SL chart LM chart SC chart SL chart LM chart

0.0 1.0 492.7 493.2 499.6 509.6 508.3 497.9
0.5 1.0 240.0 235.2 18.2 191.0 159.2 194.6
1.0 1.0 414 36.1 3.0 26.5 19.9 10.5
1.5 1.0 7.2 5.93 1.5 4.8 4.1 2.2
2.0 1.0 2.1 2.0 1.1 1.8 1.7 1.2
0.0 1.25 118.0 156.8 222.2 124.5 153.2 179.6
0.5 1.25 69.7 79.8 17.0 61.7 66.19 91.5
1.0 1.25 20.1 19.9 3.6 14.6 14.0 9.6
1.5 1.25 5.1 52 1.7 44 4.2 2.5
2.0 1.25 2.1 2.2 1.3 2.0 2.0 14
0.0 1.5 43.3 65.9 128.6 47.8 66.8 91.1
0.5 1.5 29.3 42.1 16.1 29.6 36.8 55.5
1.0 1.5 12.0 14.2 4.2 10.7 11.1 9.3
1.5 1.5 4.5 4.7 2.0 4.0 4.1 2.8
2.0 1.5 2.2 2.3 1.4 2.1 2.2 1.5
0.0 1.75 22.8 35.6 87.1 24.4 36.4 54.4
0.5 1.75 16.7 24.5 15.8 16.9 23.2 37.8
1.0 1.75 8.5 10.4 4.7 7.9 9.2 8.7
1.5 1.75 4.0 4.5 2.3 3.7 4.0 3.1
2.0 1.75 2.2 24 1.6 2.1 2.3 1.7
0.0 2.0 13.8 22.1 65.0 14.5 22.9 36.7
0.5 2.0 11.1 17.0 154 11.3 16.6 27.9
1.0 2.0 6.5 8.6 5.2 6.3 7.9 8.3
1.5 2.0 3.5 43 2.6 3.5 3.9 33
2.0 2.0 2.2 2.5 1.8 2.1 2.3 1.8

Examination of Table 8 that for double exponential distribution leads the following findings:

o For reference sample of size m = 50, for location shifts only when the scale parameter is in-control,
the proposed LM chart performs better than the SL and SC charts. For scale shifts only when the
location parameter is in-control, the proposed LM chart is not as better as the SL and SC charts. For
any given shift in location parameter 8 with any shift in scale parameter A, the proposed LM chart

performs better than the SL and SC charts.

o For reference sample of size m = 100, for detecting shift in location parameter as 8 = 1.0 and 2.0
and shift in scale parameter A = 1.25, 1.5 and 1.75, the proposed LM chart is efficient than the to the
SL and SC charts. For detecting shift in location parameter as 8§ = 1.0 and 2.0 and shift in scale
parameter A = 2.0, the proposed LM chart is efficient than the to the SL and SC charts.

6. Conclusions

In this paper, a single nonparametric control chart based on modified Lepage-type test statistic is developed
for joint monitoring of location and scale parameters of a continuous process distribution. Both in-control
and out-of-control performance of the chart are studied under normal and heavy tailed double exponential
distributions. The various performance characteristics such as mean, median and some percentiles of the run-
length distribution are examined. It is observed that the proposed LM chart maintain its designed in-control
ARL under the considered process distributions. The chart is found to be more efficient under normal
distribution as compared to double exponential distribution. The performance of the proposed chart is
compared with SL chart by Mukherjee and Chakraborti [19] and SC chart by Chowdhury [21]. It is observed
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that the proposed LM chart for joint monitoring of location and scale performs better than the SL and SC
charts in some situations.
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Abstract -

In recent years. the use of digital Images has increased drastically in various domains in |ife such as medical, military, sclentific and ather. Images are
often degraded by nolses. During image capture, transmission nelse can obtained or eccurred. This noise affects the quality of image and loss of
Important infermation, so it is very iImportant to remove these nolses with preserving the image as much as possible. Noise removal technique play
important role in the field of image processing. In image processing nokse removal ts an Impoertant taske By using nolsa removal techniques that ks
Image filtering techniques, the quality of the image remains as it is. In this paper four types of notse such as Gaussian noise, Salt & Papper noise,
Speckie nolse and Polsson nolse are used to remove the nolse from an image. Different filters such as Mean filver, Median filter and Wiener filter are

used to remove noise.
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THE ROLE OF THE SANSKRIT LANGUAGE IN SUSTAINABLE DEVELOPMENT

Miss. Shruti Dattatray Devale
Assistant Professor, Punyashlok Ahilyadevi Holkar Solapur University, Solapur, Maharashtra

ABSTRACT

Sanskrit is the Linckage of tradition and modern period. Since ancient time of the India Sanskrit is
scientific knowledge system .In this language this is the medium of Vedas , Literatures ,Sciences like
Hydrology, Environment, Chemistry etc. .This is being the environmental language of our country. Vedic
view on environment is well-defined in one verse of the Atharva Veda where three coverings of our
surroundings are referred as Chhandansi, means coverings available everywhere. It teaches us to wisely
utilize the three elements which are varied, visible and full of qualities, viz., water (Apah), Air (Vayuh) and
plants and herbs (Vanaspatayah). They exist in the World (Prithivi) from the very beginning. It undoubtedly
proves the knowledge of Vedic Seers about the basics of Environment. The concept of Sustainable
Development is developed since Vedic Literature. This is humble attemt to present it.
Key Words: Sanskrit Literature, Sa§wata Vikaasa(Sustainable Development).

INTRODUCTION
Sustainable development is an organizing principle of our nature. 2M2ad %3} GEIRCECERE R

Seolicl: eMead EI?TF(-HIH Nature, there is an inbuilt system of balancing these constituents or elements and

living creatures. A disturbance in percentage of any constituent of the environment beyond certain limits
disturbs the natural balance and any change in the natural balance causes lots of problems to the living
creatures in the universe. All constituents of the Environment are connected with a subtle web with one
another. The relation of human being with environment is very natural as he cannot live without it. From the
very beginning of creation he wants to know about it for self protection and self survival. Our Vedic
Philosophy which is otherwise known as Sanatan (Eternal) Darshan (Philosophy) considers Vedic Aryans
are children of nature. They studied nature closely in sylvan surroundings — very minutely. The verse Ritam
Badisyami, Satyam Badisyami which means I will tell about the laws of nature and I will speak the truth; is
the Pramana (Proof) of their study. Ritam is defined variously by scholars in different Vedic Contexts, but
in general sense it has been elaborated as great ‘cosmic order’ which is the cause of all motion and
existence, and keeps world in order. No one can ignore it, even Devatas are abided by the Ritam — the
cosmic law and they are born of Ritam. It is controlling and sustaining power acts behind all natural
phenomenons. It sustains sun in the sky. It as Universal Law governs everything. The whole of the universe
is working under Ritam.

» The Role Of Sanskrit Language In Sustainable Development

Sand-storm and cyclone, intense lightening, terrific thunderclaps, the heavy rush of rain in monsoon,
the swift flood in the stream that comes down from the hills, the scorching heat of the sun, the cracking red
flames of the fire, all witness to power beyond man’s power. The Vedic sages felt the greatness of these
forces. Therefore, they worshiped and prayed them due to regard and gratitude. They realized instinctively

that action, movement, creation, change and destruction in nature are the results of forces beyond men’s
100
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control and thus they attributed towards divinity of nature. The laws behind all natural phenomena are
constant and fresh phenomena are continually reproduced, but the principle of order remains the same;
therefore, the principle existed already when the earliest phenomena appeared.

The main part of Rig Veda belongs to Natural hymns, the hymns related with natural forces. The
hymns addressed to deities (Devatas) are under the influence of the most impressive phenomenon of nature
and its aspects. The word Devatas means divine entities which is helpful to all without their any selfish gain.
In these hymns, we find prayers for certain natural elements such as air, water, earth, sun, rain, dawn
etc. The glorious brightness of the sun, the blaze of the sacrificial fire, the sweep of the rain-storm across the
skies, the recurrence of the dawn, the steady currents of the winds, the violence of the tropical storm and
other such natural energies, fundamental activities or aspects are glorified and personified as divinities
(Devata). The interaction with nature resulted in appreciation and prayer ...but, indeed, after a good deal of
observation. Attributes assigned to deities fit in their natural forms and activities, as Soma is green, fire is
bright, air is fast moving and sun is dispenser of darkness. The characteristics of these forces described in
the verses prove that Vedic Seers were masters of natural science.

RISHIS

The Vedic Seers have a great vision about universe. The universe consists of three interlinked webs,
viz., Prithivi, Antariksha and Dyava. Prithivi, the Earth, Antariksha, the aerial or intermediate region which
is between heaven and earth, and Dyava, the heaven or sky is very well established in the Vedic
texts. Prithivi can be a scientific name — ‘observer space’. It is our space, the space in which we live and
die whatever we can see and observe. All living creatures come under the universal principle of: Asti,
Jayate, Bardhate, Biparinamate, Apakshiyate, Nasyati. It means, it is there (Asti), then it takes birth (jayate),
then it grows (bardhate), then it starts to turn reversely (biparinamate), then it starts to decay
(apakshiyate) and at last it decomposes (nasyati). From one end of the universe to the other end is the
expanse of Prithivi, and that what the name Prithivi means: the broad and extended one. Dyava can be
termed as ‘light space’ because light propagates in this space. Antariksha can be termed as ‘Intermdediate
space’ as this space exists in between observer space and light space. The concept of the form of the earth
in Rig Veda is very fascinating. There is one small hymn addressed to Prithivi, while there are six hymns
addressed to Dyava-Prithivi. Prithiviis considered the mother and Dyava is considered as Father and they
form a pair together. One of the most beautiful verse of the Rig Veda says, ‘Heaven is my father, brother
atmosphere is my navel, and the great earth is my mother. Heaven and earth are parents: Matarah, Pitarah,
Janitarah in union while separately called as father and mother. They sustain all creatures. They are great
and widespread. In Atharva Veda, the earth is described in one hymns called as Bhumi Sukta or Prithivi
Sukta which indicates the environmental consciousness of Vedic Rishis. The Rishis appear to have advanced
understanding of the earth through this hymn.

> ATl ﬂ'ﬁ' : EI,"SITS 3’ @'EQT: (This Earth is my mother and I’'m a sun of this.)
» In this Prithvi Suktam Rishi prays to Prithvi (Earth) for good wealth of world. Here our earth is
sustains many plants, animals and many more energies. This is the 3T&ZI source of sustainable

development. That is why the Sanskrit Scholar said that”

> 37 forsT: 9 Afy 10T o A |
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> 3R g agda Feraad)|
» ( This is mine that is another this type of thinking conservative people but for broad minded people
this Earth is the family)

> w gfer ﬁﬁ?l’ﬂ ( The storage of water means by Samudra( Ocean)) The ocean
sustains energy of weaves . This source gives Pearls , rare Plants, and Gems. This is our massive
Treasure. In the Vedic Sanskrit literature Rishis prays to ocean that” of S FHOT:” (May Varuna
(God of Oceans) is Propitious with us.)

> T fQea H‘:ﬂﬂj(l.SO.l-Soorya Suktam, Rigved) ( The is for whole world) The solar energy is

the most important source of sustainable development. This is called AR 391 (Sustainable
Energy). Solar Energy is mentioned in many Sanskrit Literatures.

> e & 9TTT:|( food is the breath of world). Food is the basic need of lives. It gives life for lives.
> ﬁ?ﬁ?[ qw&a:‘q‘ea‘r ﬂa'_cl't ?HHSIF[ ’(60/22,23 Shantiparva, Mahabharata) As a father we have to

protect world. In this context the world is like a child and it is our responsibility to protect them.

> YASAfAHeTASd ™ esTaTar # AH:| (Shloka 1 ,Meghadutam) In this line Mahakavi Kalidasa
says that the cloud is made by the mixer of dust ,light ,water and air. Here we can explore the science
of Environment.
CONCLUSION

Sustainable Development is the proccess of nature and also world.Ancient treasures of vast
knowledge reveal a full cognizance of the undesirable effects of environmental degradation, whether caused
by natural factors or human activities. The protection of the environment was understood to be closely
related to the protection of the dyaus or heavens and prithvi or earth. Between these two lies the atmosphere
and the environment that we refer to as the paryavaran. Many of the Rig Vedic hymns therefore vividly
describe the Dyava Prithvi that is, they describe Heaven and Earth together.
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Introduction:

The real wealth in life is health. “Health is wealth” as
per the saying healthy body leads to healthy mind, healthy
minds work for healthy society. To maintain our physical
health, it is significant to follow the healthy practices of our
forefathers.Ayurvedic medical science helps us to understand
the daily regimen according to persons. To get fit & healthy
body one should adopt the daily routine or regimen mentioned
in the Ayurvedic medical science. In Ayurveda, ‘Ayu’ means
life ‘Veda’means knowledge or science.

Ayurvedic science helps to understand the nature of our
body and accordingly helps every individual to take care of
their health, by adopting or practicing the same one can lead a
happy and healthy life. As the saying goes, ‘Prevention is
better than cure’ it is important to take precautionary measures

\ 218 | VOLUME - 02, ISSUE — 06, JUNE 2023.
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Suﬂfﬁ- . Te) .
Wemcteﬂs and also it’s critical for all to

et 4 the primary or basic knowledge of health.

Hﬁdersm ' _
The study of Ayurvedic science stands on three pillars

o known 28 Tridoshas i.e. Vata, Pitta and Kapha, The
iples of AyurVEfia fleals with theseTridoshasof the bo
qmed by the combinations of Panchamahabhytas (five basiz

gnent)  like  Space,  Air,  Fire, Water g
prth.These Tridoshas are  responsible for the S an
nental wellbeing of an individual ysical and

Tridoshas:

As per Ayurveda, the definition of health is

“S .
Pr:madnshasamaagmshchasamadhatumalahiyaha I
sannaatmendriyamanahaswasthaitiabhidiyathell”

(Sushru ;

e ﬂ;hasa_ﬂ}h@a sutra sthana 15/48). It means health is the

body ; “quilibrium of doshas, normal functioning of dhatus
Y Ussues) and malas (waste products of the body) along

With :
sou] e wellbeing of mind and unimpaired senses and cheerful

ryaanilatatha |

Visargaadhanavikshepaii soma su
latathall

Dharayantij agatdehanﬁaphapiﬂaani
) It means the three

(Sushruthasambhita, sutra sthana21/8 dy just as air,sun

"has areVata,Pitta and Kapha sustain the bﬂrg;’ J(giv..fing H:Vﬂ)’
dn ’ by visa

Eld Moon support the whole world enyerg y) and vikshepa

®ngth),adana (absorbing the s dispositions. This

¥ - : : . thEir variﬁﬂ
(dlsinbutmn or Separatmn) “;as to build up, the encrgy to

Signifieg the cnmbinir?g_ forforcﬂ to discharge OT eliminate
dﬂvflgﬂquilib rium to promote the growth
e
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and support the body. If this equilibrium is disturbed it leads to
destruction of the body by diseases.

VATA (AIR):

The word “vata” refers to the Air.Vata comes from the
phrase “vagatigandhanayo™ means that which provides gati or
speed is vata.lt provides essential motion for all bodily
processes like inspiration, expiration, helps in memory,
intellect, activities etc.

Vatadosha is derived from the elements of space and
air. The Vatais dry, light, cold, rough, minute, and mobile. It is
located in the whole body; however its primary seats are the
colon, hips, thighs, ears, bones and the skin. It is predominant
in old age.It is of five types namely Prana, Udaana, Vyana,
Samana and Apanavata mainly responsible for nervous
function, respiration, circulation, digestion and excretion
respectively. Imbalanced state of Vata leads to loss of strength,
dislocation of joints, loss of complexion, discomfort,
cheerlessness, sadness, thirst, pain over the entire body,
roughness of the skin, stiffness of the organs, loss of sensation,
tremor, perspiration, paralysis, contraction of the organs etc. To
counteract vitiated Vata one should have diet and regimens that
includes sweet, sour, salt, unctuous, hot properties of food, oil
massage and steam.

PITTA(FIRE):

The word “Pitta” refers to the fire.Pitta comes from the
phrase “tapa santapaiti” means that which produces heat &
burning sensation is pitta.lt provides vision perception, brings

VOLUME - 02, ISSUE - 06, JUNE 2023.
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body,
and valor.

via doshais derived from the
/

| clements of fire and
he attributes of Pitta arc slightly unctuous,

(ing, light, liquid, movement & offensive odour,
seat of Pitta 1s stomach and small

hot,

The

mary Intestine; it can also
he present in eyes, skin, blood, sweat glands, It is predominant
c &

1 the middle of the life cycle, when we are young and middle
qed adults. There are five types of Pitta namely Pachaka,
Rhﬂnjnka, Sadhaka, Alochaka and Bhrajaka. Which are
responsible  for  digestion, givingeolour to blood& other
pigments, intellect, confidence, enthusiasm, mental faculties,
vision perception complexion to the skin? Imbalanced state of
Pitta leads to burning sensation in the body, feeling of heat,
hyperacidity; rashes over the skin, excessive thirst, mouth
ulcers, giddiness, jaundice are some of the conditions. To

counteract vitiated pitta one has to prefer sweet, bitter and
astringent taste of food articlesin their meals.

KAPHA (WATER):

ater

“..n ;:"l l"l

The word “Kapha” refers to water. Kaphacomes from
e phrage “shlishaalingane” means that which binds, sticks or
adhereg |t provides maintenance of fluid in the body, integrity
of Joints, stability of the body, weight gaining, vigour(vital
‘rength) ang physical strength.

The primary seat of Kapha is chest, it also lﬂcﬂtﬂi;:‘
head, larynx, smaller joints, stomach, Plasmz, Sl;m i;
Ngue, It g predominant in childhood age. Kaphatt?ibutes
deri%d from the elements of the earth and water. The a

thl’[}at,
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sliminess,  stable.  There are 5 types  of  Kaphg
namelyAvalambaka,  Kledaka,  Bodhaka,  Tarpaka and
Shleshaka. This nourishes the lungs and hﬂﬂﬂ, 11"311')5
indigestion, esponsible for perception of taste, nourishes the
sense organs and lubricates the joints. Imbalanced state of
Kapha lcads to drowsiness, excessive sleep, indigestion,
inactivity, goiter, obesity etc. To bring down the imbalanced
state of Kapha, dict consists of pungent, bitter and astringent
taste. Physical exercise, dry powder massage is beneficial.

Different stages of life correspond to different stages of
doshas:

It 1s fascinating how children are unfailingly happy all
the time.Ayurveda says that by virtue of age, Kapha is
predominant in childhood.Pitta gains supremacy in youth and
as we age Vata reigns supreme and results in the natural
emaciation of the body. By this very wonderful concept it can
be understood that intelligence,patience and stable mindedness,
which are natural attributes of Kapha, tend to decrease as we
grow up and aggression,determination,anger tend to increase in
the youth which then results in fear,anxiety,impatience and
intolerance in old age.

Conclusion:

For life to sustain its rhythmic existence at a state of
normalcy,these three forces or doshas should so operate as they
may result in a state of equilibrium implying the state of health.
Slight deviation from this equilibrium with scope for return to
its normalcy may lead to illness or disease, but extreme or
drastic deviation from this equilibrium with no scope for return
to its normalcy may lead to death. To summarize the above,
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YA P :
F’@Hﬁﬂﬁsuzing e disease from Vata, Pitta, Kapha and applying
uﬂ ders.ta:ip[e of Vata Pitta Kapha treatments respectively will
e P11 pelp the patients. Tridoshas plays a vital role in

jefin! ' the diseases, management of diseases and helps in

0sing . :
ata pitta kapha related diet and regimen.

: agﬂ .
j:iﬂl?til'lg respective ¥

L. qushrutaSamhita — - Acharya Sushruta
7 AshtangHrydaya —- Acharya LaghuVagbhata
3 Comprehensive Kaayachikitsa And Principles of

Ayurveda - Dr.Mahesh Udupa
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Abstract:

E?;rz':::':::: ecalogical effects of rising levels of heavy metal concentrations in the aquatic environment are
ern caused by their highly bio-accumulative nature and higher toxicity, which leads 1o the destroy
of several ‘hnb:tais for marine organisms. The purpose of this research are presented analyses, for both the
~ concentration of heavy metals in marine water and algae tissue, in an effont 1o gain some insight into the level
of metal contamination which might exist in the coastal marine environment along the Libya beaches. Assessed
by measuring pollution indicating parameters of marine water (TCY, S %e, pH, Do), and concentration of heavy
metals. This study also determined indices of pollution as a bioaccumulation factor (BAF) and metal pollution
index (MP1), from six different sites in two seasons (Spring and summer), 2016. The results indicate the slightly
higher level of temperature and pH on the summer season, while salinity and dissolved oxygen were slightly
higher level in spring. A Positive correlation was found between dissolved oxygen and salinity (0= 0.897%)
and, a negative correlation was found between other parameters, The results show that there is a statistically
significant difference in averages of concentration of (Pb), (Mn) and (Zn) between algae species and stations
overall. The highest concentration of (Pb) was recorded in the Enteromorpha sp., 1.228 pg g'. The highest
concentration of (Mn) was recorded in the U. lactuca, Corallina sp., and Chaetomorpha sp. The present study
recorded higher concentrations of Zinc (Zn) 0.867 pg g, in the Enteromorpha sp., and Laurencia sp. 0.861 ng
g, In general, Cadmium recorded low values irrespective of sites and alpal species. The region of S6(Libya
station) can be identified as a place with higher Pb and Zn contents while the region of S1(Libya harbor), shows
higher contents of

Mn. As well the region of S2(Libya company), shows higher contents of Cd. The metals
concentrations recorded for the different tissues and sites of the present study conli

rm the occurrence of
significant scasonal variability, with maximum concentrations usually observed in summer. The data
demonstrate a positive correlation between all the metals, except the negative correlation between Zn and Ma,
The concentration of the metals in seawater in the six sampling sites followed the order of Mn?-Zn‘a-Pb'-‘er, A
somewhat, BAF of the different heavy metals showed a common pattern of peaking at S2(Libya company),
with moderate reduction at S6 (Libya station), S3(Libya station),

S4(Libya station) and S1(Libya h::rt:_hnr}. nmt
a relatively greater reduction at S5(Libya station). The ability to accumulate heavy metals MPI was highest in

Laurencia sp., which was substantially higher than those of the ilt:l:ﬂmpﬂn}'ingtspccie:s lat ;Illll :p:;:;:hx ;;:
stations. The present study emphasizes of control of pollutants such as sewage and industrial effluen
into the marine environment without treatment.

Keywords: Marine algae, Bioindicator,

Environmental Pollution, bioaccumulation factor, metal pollution
index
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ARTICLEINFO ARSTRACT

Acroplasticy Micraplastics (MPs) kave becume o ghobal environmental concern due 1o thelr considerable harm t the sovl
AP ronment and humane. Howrver, anly a few rescarches have been published on the total remeoval of M3 from e
ia'unlm environment. Traditienal treatment procedures were untultable for M1 doe (o secondary pallutant develogment

Thotocatalysis and toxicity roncerns. As a result, several wrategies far treating MPs have been investigated in recent prarn. Ths

Bectrecherueal drgradanon review covered recently develuped MPs degradation strategies, such as ablotie and blotie, a1 well 40 the relevant

fatepratation degradation mechanisms and the present state of advancement. Every method kas its own st of limum, ad-
vantages, and disadvantoges. As & tesult, cach technique's strengtha and conatramts have been thorusghly
examined, Some recornmendations for potential rescarch directiony have been provided based oo the gag o
Information in the analyred 109 published research publications, mch as the lack of standardzed methoatnloges
for evaluating and quantifying the degeadation pricess, degrmlation pathway analyss, s feld spplicatumn Tha
review's goal is to give an in-depth account of the different MPs* disintegration proceses, along with & memmary
of each one's advantages and disadvantages and Umitations.

Introduction

Plastic materials have provided considerable comfart and ease (o our
everyday life owing to thelr Jow welight, good chemicol stabillty,
remarkable durability, and competitive prices (| astoving and Budnyk,
2i21). According to reports, up to 368 million tonnes of plastic items
were manufactured yearly in 2019, with output expecied to reach 500
million lonnes by 2025 (Dai et al., 2019 Huang et al., 20210). Only a
small percentage of plastics are recycled, and the vasi majority are
mbsequently released 1o the ecosystem as waste plastle via multiple
mediums. Plastics are considered non-blodegradable beenuse, depend-
ing on the type, they can persist in an aquatic environment for many
years without breaking down (Wong ol al., 2020).

Microplastics (MPs), or traces of plastic with a particle size of less
than 5 mm (Ayvherg ef al, 20149), are proving & developing matter of
toncern due to thelr harmful impacts on the Llosphere, notably in the
tcezn. As per recent research, MPs are found not just In oceans
(Fudtigues et al., 2018) but also in sediments (Wang et al,, 2018), rivers
{Tiwari et al,, 2019), wastewater ('atchaivappan et al, 2020), the
dirspace (Geng ef al., 20221), and sofl. MPs can be consumed by a variety
of marine animals, including fish, zooplankton, phytoplankion, and

R —
* Corresponding authos,
Emall address: vpdliudapid gmail.com (V.P. Dhulap).

""le'.r‘duhwy'l:‘r.lﬂl&:‘j.lmul.l\-,zuz.‘.‘l. 100343

seabinds, and concentrate In their tissues and circulatory systems,
cousing negatlve effects (7hu et al , 2019). They have also been detected
In arctic glaciers ond decp-ses deposits (Kumar f al, 2021). MP3 easily
permente the human body through the food web due o thew huge
amount and tiny size. As a result, MPs comnstituted a significantly goeater
risk to humans than large plastics (Gavlande et al , 20211 MPs have been
investigated In various research papers o cause extensive damages o
organisms’ life processes and mortality. As a result, MP pollution bhas
galned global attention ns an emerging environmental concern
Microplastie degradation corresponds to the key concepts of he
clreular economy by terminating the eycle of plastic wasze. Micreplasts
can be eflectively degraded into wseful products or feedstocks to
manulaciure new plastics, minimizing the need for virin materualond
fostering on improved lifespan. MPs are cauly consumed by creatuney
suuch s birds, tonoises, and other auatic species pwing to the munute
skze of particles, leading to urgan damage (Du et al - 20210 The we of
canventional procedores can help w reduce the production of MPs, and
burying waste plastics in landfills prevents them trom leaking nto the
surrounding envirooment (dhang vt al, 2021), However, becawse of
thele resistive choracterlstics, dumped plastic wastes remain in the same
position for prolonged periods of time, occupying a large amount of land
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