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ART[CLEINFG ABSTRACT

Keywords: Nanoflowers {NFs) of WOy is decorated on glass substrate by inexpensive hydrothermal method at very low
W03 NFs lemperatures (80 and 100 “C). The structural investigations are studied through x- may diffraction and surface
::g?é::he”"“' morphological study of WO, NFs were examined using transmission electron microscopy, field emission scanning
xps electron microscopy, Brunauer- Emmett- Teller, and X- ray photoelectron Spectroscopy technique, WO NFs
NID; seiiée exhibited hexagonal crystal structure, The Porous structure of WO3 NFs Passessing a specific surface area of

38.13 m"}z’g. WO3 NFs (w, sample) shows remarkable gas sensing towards toxic NO; gas (225% response for 100

Ppm at operating temperature 200 °C), WO3 NFs exhibits excellent reproducibility and stability (809%). An
Interaction mechanism of gas and WO3 NFs studied using an impedance spectroscopy,

1. Introduction using an impedance spectroscopy.

WOs is a highly versatile n-type transition metal oxide semj- 2. Experimental details
conductor, Noteworthy physico-chemica] properties as the advantages
related with the field emission, high sensitivity towards £4as sensor, or 2.1. Synthesis of W04 NFs

amplifying devices and complex phases (hexagonal and monoclinic) Analytical reagents were used in oyp experiment are with 99,90
greatly attracted researchers. The WOj3 can be nanostructured into va- purity and used as received. WO3 NFs has been synthesized bya simple,
riety of arrangements as one dimensional (1D), two dimensional (2D) economical hydrothermal method. 2.31 g of NazWo, was dissolved in
and three dimensional (3D) [1-5). distilled water (DW) and magnetically stirred for 30 min, to get the

The 3D hierarchical architectures can also be derived from nano. transparent solution. 3 M HCI was added dropwise in the prepared so-
structures, which are byt with small-scale nano-blocks, plates, rods or lution, to adjust pH ~1. Subsequently, with the addition of 3 M HCI, the
cubes. Due to large specific surface area of 3D hierarchical architecture solution turns in (o transparent yellow. The resultant solution was
provides plentiful active sites for the gas sensing, Therefore, 3D hier moderately stirred for half hour, Simultaneously, the glass substrates of
archical architectyre improves gas sensing, compared (o other strue- dimensions 3cm x lem were cleaned by standard procedure and was
tures, the example of 3p architecture is nano flowers | (21, placed inclined in hydrothermal teflon reactor. The resultant solution

The present work was aimed to prepare WOy NFs by inexpensive and was transferred to hyd rothermal teflon reactor of volume 100 ml, which
one step hydrothermal method without any surfactants, catalysts and contained the glass substrates and was sealed in autoclave. The auto-
reducing agents at lemperature 80 and 100 °C, The WO3 NFs were clave was heated for 2 hat80-c, say the sample W1. The hydrothermal
analyzed by physico-chemical methods. The 8as sensing performance of reactions parameters are given in 1o 1,

WO3 NFs were tested from 50 to 300 °¢ for NO,, €O, HsS, 80, and NH; Subsequently, at the reaction completion, the autoclave cooled to
8as. The results showed excellent sensing performance to NO; gas ambient temperatyre, White films formed on glass substrates, The films
(225%). interaction mechanism of gas and WO3 NFs was elucidated were rinsed in DW and dried for 1 h at 100 “C. The synthesized films
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Spray Synthesized Mn-doped cuo Electrodes for High
Performance Supercapacitor

Pravin More,*@! Sujit A. Kadam, *®! Yuan-Ron Ma,* Yan-Ryeij Chen,' Nilesh Tarwal
Yuvraj Navale,”” Amol Salunkhe," and Vikas patijte

A pristine copper oxide and Manganese-doped copper oxide  favorable to the exchange of ions in the Na,S0, electrolyte. The
nanostructured films were prepared by simple spray pyrolysis electrochemical Properties of the pristine copper oxide and
technique, A study of the effects of Mn doping with three manganese-doped Copper oxide were investigated in M
different concentrations as 2, 4, and & Wt% were studied in the  Na,So, electrolyte within the potential window of —1,0 to
view of enhancement of supercapacitive performance of 04 V. A maximum specific capacitance of 801.61 F/g was
Copper oxide electrode, The 6 wt% manganese-doped copper  obtained for the manganese-doped Copper oxide thin film
oxide thin film changed their surface morphology considerably  electrode.

Introduction
oxidation states which can enhance redox charge transfer,

Supercapacitors (5Cs), also known as electrochemical capaci- resulting in much higher specific capacitances,"” o promising
tors, are one of the most promising candidates. |t exhibits  electrode material, manganese oxide has a high specific
attractive characteristics such as high power density, perma- Capacitance, an ideal charge~discharge Curve, is readily avail-
nent charg&discharge cycle, low series resistance, longer life able, and s stable, CuO is an attractive choice for energy
cycle, and wide range of operating temperature, easily  storage since it is low cost, Jow toxicity, abundant, environ-
maintenance, and environmental friendliness than secondary mentally friendly, and has a large surface area and high
batteries," The 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 kinetics (electrical double-layer  dye to their natural abundance, low cost" Based on above
SUpercapacitor), 5 Currently transition metal oxides electrodes considerations, we designed a pristine and Mn-doped Cuo
have a great choice as sophisticated Supercapacitor due to electrodes by spray pyrolysis technique, Pang et al. synthesized
transition metal oxides abundant availability, environmentally MnO, and reported maximum specific Capacitance of 689 F/g
frienclly, large surface area as well as high theoretical specific  at a current density of 10 mA/cm? in 6 M KOH electrolyte '
Capacitance.™® Although, transition metal oxides/ hydroxides More et al, deposited Mn;0, and found maximum  specific
for example, RuO,, V,0,, NiOQ, Ni(OH),, Co,0,, Co(OH),, MnO, Capacitance of 527 F/g at a scan rate of 5mV/sin1m Na,S0,
were used to achieve excellent supercapacitive performance, 9 electrolyte.” Xia et al. synthesized MnO, and reported max-
However RuO, is restricted for its ommercial use due to imum specific Capacitance of 364 F/g at 10 mV/s in 1 M Na,S0,
€Xpensive, toxic, and less abundant.® Among aforesaid, it is electrolyte." |n the research community, researchers have
possible for transition metal oxides to have s variety of  focused on a synthesis of mixed metal oxides than single metal

—— Oxide to achieve the desireqd performance of supercapacitor, In
addition to that following unique features of metal oxides can

[a]l Dr. P. More f i - T
Department of Physics Ahmednagar College, Ahmednagar, 414001, M, breakt_hroughs or supycap_acrlo@ such as i, co existence of
India two different metal oxides in a single crystal structure could
E-mail: pravin.more@aca.edu.in improve the electrical conductivity than single one, ii. nang-

[b] 5. A, Kadam, Prof. v-g, pq porous metal oxides can Provide a higher surface area Durai

Department of Physics, National Dong Hwa University, Hualien, 97401,
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Y.-R. Chen

et al. synthesized a pristine and Mn-doped CuO electrodes by a
reactive radio frequency magnetron sputtering technigue and

reported maximum specific capacitance of 10 and 81.80 mF/
Department of Engineering ang System Science, National Tsing Hua cm? at a scan rate of 10mV/s in IM KOH electrofy‘re,

[d] g:i‘:r;:;ﬁvg:m(hu‘ L0 respectively.” Racik et al. Prepared CuO and Mn0,-Cu0 nano-

d]

Smart Materials Research Laboratory, Department of physics, Shivaji - COMposite electrodes and showed maximum specific capaci-

University, Kolhapur, 416004, M., India tance of 191.06 and 279.12 F/g, respectively, 0! Suresh et al,

(€} Dr. ¥. Navale, A. Salunkhe, Prof. v/ pati synthesized Cu0D and s Wt% Mn-doped Cu0 and reported
y p

Functional Materials Research Laboratory, School of Physical Sciences, maximum specific capacitance of 375 and 625 F/g in 2 M KOH

Punyashlok Ahilyadeyi Holkar Solapur University, Sola ur, 413255, M,5,, !
Ind?: P £ d s electrolyte at 2mV/s, respectively."™ Shinde et al, deposited

E Supporting information for this article is available on the www under  CUO/Cu(OH), and Mn:  CuOy CulOH), hybrid electrodes at
hllps:ﬂdol’.orgﬂ[}.IOUﬂcht202202504 various Mn concentrations, As a rasylt CuO/Cu(OH), and 39
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Abstract

Among all the transition meta| oxides, iron oxide-based materia Is are excellent for Supercapacitor performance, Here, Mp-
incorporated «-Fe,0, (Mn:(x~F6203J hanostructured thin filmg (with 3%, 5%, and 7% Mn) are prepared via spray pyrolysis,
All the synthesized nanostructured thin films are characterized by x-ray diffraction (XRD), optical study, Fourier transform
infrared Spectroscopy (FTIR), field emission scanning electron microscopy (FESEM), transmission electron microscopy
(TEM), and contact angle for the Structural, optical, morphological and wettability analysis, respectively. The band gap of

1% Mn:ex-Fc203 hanostructured electrode exhibits excellent Specific capacitance of 688.6 Fg~' ara Scan rate of 5 mvy g-!
inlM Na,SO, electrolyte, energy density (6 Wh kg™'), and power density (12 kw kg™') at a current density of 5 mA g

Keywords Spray pyrolysis technique - Mn:a-Fe,0, nanostructure - contact angle - electrochemical analysis - Supercapacitor

Introduction devices since they act as a bridge between the traditional

capacitor and secondary batteries, The supercapacitors are
In recent years, o multiplicity of energy Storage devices, viz, characterized by a high energy density, a long life cycle,
capacitors, supercapacitors, and batteries, gre accessible in excellent rate capabilities, a wide operating temperature
daily life, However, the consequences of such energy storage range, enhanced safety, efficiency, and good endurance, 3
devices primari] y depends not only on the effectiveness but  The charge storage mechanisms in Supercapacitors are based
also on the stability of the electrode resources.' In pursuit  on two principles: one is the pseudeocapacitor mechanism
of more advanced storage devices, hi ghly 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 at the electroder'elcctro!ytc
scale employability in the area of durable €nergy storage  interface and it possesses low energy density. '~ A Superca-
devices, The currently available Supercapacitors are the best pacitor stores charge at the electrodes; it can be charged and

discharged at a higher rate and can undergo longer cycles
than a battery.’ §y ercapacitors have the otential to be used
& Pravin D, More g T S 2 pﬂ. P ;
in portable electronic devices and power hybrid cars,

L!rpravinmore@gmail.com i . :
A transition metal oxide-based supercapacitor electrode

' Department of Physics, National Dong Hwa University, exhibits a specific capacitance that is 10— 00 times higher
Hualien 97401, Taiwan than carbon-based materials.® Electrode materials with a

3 Department o Engincering and System Science, Nationa) large surface area have a hj gh specific capacitance, while
Tsing Hua University, Hsinchu, Taiwan nanoscale materials tend to have higher surface area which

> Functional Materials Research Laboratory, Schoo) increases eieclrodcﬂlcctro lyte contact and enhances charge
uf]f’hygf:ca]' Sciences, Punyashlok Ahilyadevi Holkar Solapur transfer reactions, A metal oxide such as iron oxide has
University, Solapur 413255, M, India been widely used in pigments, catalysts, sensors, environ-
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Highly sensitive and selective PAni-CeO, nanohybrid
for detection of NH; biomarker at room temperature
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© The Author(s), under merization process on glass substra tes. The structural properties of PAni-CeQ,
exclusive licence to Springer nanohybrids were disclosed using X-ray diffractometry, and the surface mor-
Science+Business Media, LLC, phology was studied using field emission scanning electron microscopy,
part of Springer Nature 2023 transmission electron microscopy and X-ray photoelectron Spectroscopy tech-

exposed to NH; gas, PAni-CeO, (50 wt%) nanohybrid sensor exhibits (80%)
response toward 100 PPm NHj which is about four-fold higher than pristine
PAni (26.70%), showing excellent stability (78.75%), admirable reproducibility
with least response time (9.31 s), and such an excellent performance could be
imputed to a high explicit surface area of CeO,; for significant chemical inter-
action and the formation of interfacial heterojunction bond with CeO,, exploring
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Herein, the facile electrospr’nning route is demonstrated to were confirmed through scanning electron microscopy. Hydro-
fabricate nanofibrous based tin oxide flexible electrode proc- philic nature of the electrode surface was confirmed by water
essed at different annealing temperatures and further envis- 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,
(Sn0,) Processed at 400°C of annealing temperature show-
cased excellent specific capacitance (844 F/q) along with
interfacial capacitance (01434 F/cm?) at 1 mV/s of scan rate
which was tested in 1M NaOH
exhibited remarkable stability even after 2000 cycles. Nano-
fibers with beads-formation type morphelogy of the electrodes

180°, suggesting SnQ, as promising electrode
applications in future flexible and wearable electronics devices.

ion
Introductio could hinder their inherent Capacitive behavior %10 Meanwhile,

the Pseudocapacitors consisting of redox active materials viz,
transition metal oxides and conducting polymers rely on
reversible faradic reaction associated at eiectrode/electro!yte
surface, which js expected to provide higher electrochemical
performance than EDLCs 1112 As a result of poor stability and
relatively lower capacitance of conducting polymer materials,"!
most researchers have been extensively fnvestigating the
variety of oxide-based nanomaterials like RuO,, NiO,, Co,0,,
and MnQ,"71 Many emerging applications owing to
engrossing chemical and electrical Properties, especially for
energy storage devices. Ruthenium oxide, demonstrated as an
earlier material to exhibit excellent electrochemical perform-
ance. However, due to high making cost, toxicity and rarity in
the earth’s crust, ruthenium is Jess attractive in commercial
applications"*"™  Als Microsupercapacitors (MCSs)  have
grabbed great interest due to their planar structure, small size
and excellent flexibility.To realize such MCSs, various techni-

The crisis of traditional fuel depletion and environmental issues
appeal

storage device with wide range of potential applications in
portable electronic systems for their distinct characteristics of
lower maintenance cost, rapid charge-discharge rate and
longer cycle life -4 The promising Properties as delivering
higher power and storing greater energy within a short time,
SCs are complementary to those traditional Capacitors and
batteries, To date, several strategies have been demonstrated
for flexible supercapacitors, such as carbon-based smart
textiles, Cellulose nanofibers-graphene based
supercapacitor,® electroactive conducting polymers’ compo-

sites and fiber-shaped supercapacitor.!® Consequently,

materials regarded Promising candidates as
flexible free-standing electrodes due to superior cyclic stability,
mechanical strength, and flexibility, However, it suffers from
limited ionic conductivity, poor electrolyte accessibility, which

[a] A.C Molang, s, 5, Gavande,
Prof. V.. 8, Patil
Functional Materials Research Laboratory, School of Physical Sciences
Punyashiok Ahilyadevi Holkar Solapur University
Solapur-413 255, Maharashtra, India
E-mail: vbpatil@sus.ac.in

[b] Dr. P.D. More
Department of Physics
Ahmednagar Eollegeﬂhmednagar—lﬂtl 001, Maharashtra,

.M. Nimbalkar. pr. A 5. Salunkhe,
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ques like Inkjet printing, screen printing, laser ascribing, plasma
etching and so on are used for fabrication of flexible electrode,
Various metal oxide and fabric based Materials like poly(3,4-
ethylenedioxythiophene} poty(styrenesulfonateJ@MnOz electro-
des can be used for microsupercapacitors.!'9-2'1 Nowadays, new
class of soft fuctional materials consisting of conducting
and electrolytes which can be utilised

electrode materjal for self-repair supercapacitors, Polyethylene
oxide(PEO)  based hydrogel electrolyte  and Polyvinyl
alcohol(PVA) based hydrogel electrolyte are preferred as
electrolyte in the wearable electronics 22

Various approaches have been implemented to fabricate
the flexible electrodes for flexible Supercapacitor devices that
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*®

Developing a high peﬁfgqn_an_cg sensing materials operating at
room temperature (30°C) is eminently a challenging task. The

facile chemical oxidative polymerization route was employed

for the synthesis of PAni-CeO, nanohybrids with CSA intercala-
tion (10-50 wt%) on the chains of protonated PAni. The cubic
crystal structure of PAni-Ce0,-CSA nanohybrids were revealed
by X-ray diffractometry (XRD). Scanning electron microscopy
(SEM) and transmission electron microscopy (TEM) were
employed for the structural and morpholegical investigations.
X-ray Photoelectron Sp_ectroscopy (XPS) 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
ecosystem because of natural and artificial sources like
industrialization,” automobile exhaustion® and household
activities. Therefore, an excessive efforts have been carried out
for developing NH, 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 materials are available, such as conducting
polymers,”® semiconducting metal oxides (SM0)*'? and car-
bon-based materials,""'? differ in their behaviors and gas
sensing performances. Nowadays, semiconducting metal oxides
such as cerium oxide (CeO,), tungsten oxide (WO,), iron oxide
(Fe,0;) and tin oxide (Sn0O,) are used in gas sensors because of

[a] R. N. Dhanawade, N. §. Pawar, Dr. M. A. Chougule, G, M. Hingangavkar,
T. M. Nimbalkar, Prof. Dr. V. B, Patil
Functional Materials Research Laboratory, School of Physical Sciences
Punyashlok Ahilyadevi Holkar Solapur University
413 255 Solapur, Maharashtra, India
E-mail: vbpatil@sus.acin
[b] Dr. G.T. Chavan, Prof. C-W. Jeon
School of Chemical Engineering,
Yeungnum University,
38541 Gyeongsan, Gyeongbuk, Republic of Korea
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scopy confirmed the formation of PAni-CeQ,-CSA nanchybrid.
The consequences of CSA intercalation on the gas sensing
performance of PAni-CeQ, nanchybrids are explored through
custom designed sensing system. The gas sensing investiga-
tions revealed that PAni-CeQ,-CSA (50 wt%) nanchybrid ex-
hibited highest response (93 %) towards 100 ppm NH; at 30°C.
Advantageously, CSA intercalated PAni-CeQ, nanchybrid gas
sensor delivered fast response and quick recovery (8 sec and
482 sec) with admirable stability (84.099%) towards NH; at 30°C,

excellent stability and improved gas sensing properties. Cerium
oxide (CeQ,) 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 (CeO;) 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,
most significant selectivity, fast response and recovery time at
room temperature as compared with metal oxides."® Amongst
the conducting polymers, PAni is more efficient for revelation
of toxic NH, gas at 30°C"""® Mareover, 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 inconvenient 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-
CeO, nanohybrid was synthesized.

In the present research work, CSA intercalated PAni-CeQ,
nanohybrid was synthesized utilizing a facile polymerization
process to impraove the gas sensitivity, selectivity, stability and
response-recovery time.”*?" The role of CSA is a potential
dopant, which increases the conductivity as well as stability of
PARi-CeQ, nanohybrids,™? Therefore, CSA intercalated PAni-
Ce0, nanohybrids delivers excellent gas response towards NH,
at 30°C. The related investigations for gas sensors were
studied. Navale etal” described the fabrication of CSA (10-
50 wt%) intercalated PPy-Fe,0; hybrid nanocomposites for

European Chumical
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Chemiresistive WO03-GO (WG) nanohybrid sensors were designed by a cost-effective hydrothermal
process, The structure, morphology, composition and surface features of the prepared WG nanohybrids
were explored by an array of amalytical techniques, such as X-ray diffractometry (XRD), Raman
spectroscopy, X-ray photoelectron spectroscopy (XPS), field emission scanning electron microscopy

Keywords: (FESEM), energy dispersive X-ray analysis (EDAX), high-resolution transmission electron microscopy
WO3-GO nanchybrid (HRTEM) and Brunauer-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,
XPS The enhanced gas sensing performance of the WG nanchybrid senser with a GO content of 3 weight®
Hl‘g exhibits an excellent response to 100 ppm of NOy, attaining 239%, which is nearly fourfold higher than
NO; sensor

that of pristine W05 (61%) at 150 °C, and shows outstanding selectivity, reproducibility and stability
(84.5%). Impedance spectroscopy was employed to understand the interaction between the NO, gas

molecules and the WG nanohybrid.

© 2023 Elsevier B.V. All rights reserved,

1. Introduction

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 harmful to both living organisms and humans.
In a short period, exposure to NO; (> 10 ppm) may lead to fast
nasal and throat irritation, as well as edema and distress. NO;
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 environmental and health monitoring,
cost-effective and simple chemiresistive sensors with outstanding
NO, sensing capability are of the utmost importance [ 1-4].

Transition metal oxides, such as WOs, TiO;, Sn05, Zn0, and
Fe; 05 [5,6], have been extensively studied in the last few decades

o Corresponding author.
E-mail address: vhpatiléisus acin (V.B. Patil).

hitps:ffdonorg/ 10,1016 nano=0. 202 3. 100964
2352-507X/© 2023 Elsevier BV, All rights reserved,

for NO, detection because of their semiconducting nature. Y.H.
Navale et al. have reported a CuO nanocube sensor for NO,
detection using the thermal evaporation technique [Z2]. Lizhai
Zhang et al. have worked on a CeQ,/Graphene heterostructure
for NO; sensing using a hydrothermal approach [1]. Hongwen
Zhang et al. have explored W03 decorated using Au nanoparticles
for the selective detection of NQ3 gas [4]. Shibin Sun et al, have
synthesized nanocomposites of graphene nanoplatelets and WO;.
H;0 using a simple precipitation method [7]. W03 nanoflowers
(NFs) are 3D nanostructures [£—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 WO, NFs is initiated after the interaction
among axyeen ionic species (0%, 05 and O7) adsorbed on the
nanostructured surfaces and the gas molecules [7,15]).

The inherent properties of W03 NFs, such as absorption of
low visible 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 WO3; 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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Abstract

In this wark, highly pure nanp-sar uctured thin films of tuprc oode [Cul)) were wnthevend at varipys deposition temperatyresg

fram 250 ta 400 " om stainisss

steel substrate by speay Pyralysis. Different Nakytical technigyes and electrachemica|

medsisrements were used (o study she effect of depositon tempenture an the physical and electrochemical progeriles of

the prepared Cyn material. The resyles Showed
of premaras polycryssailine Cun matetial increase

that, along with

mioephalogical modifications, the wettability, ang crystallimity

with the increase in degosition fEmpersture Further, the erflanced speriic

Capatitance {5C) with N ancress depoition bemiperatyre confirmed that deposition Iemperature affacys the

SUpercapacitiye Hropertes of 1he

fane-structuned Cug mistetial, gk

specific capitanps and lowe internal resstance of the

trapesium shape namagrain-like Cup matetaal revealed sy sy tability as ap Impressve cendidate i *UpsrCagaciton apphications.

The highest asessed value of SC was 3285 7 Fg!
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chltge-dischnrge study reveals the PEtodotapacitive behayinr

Kevwants Supercapacwor: Spnty Pyrodysis; ¢ apper axide: Suheg

a3 tate in 31 M aquecus
Of the deposited €0 materal.

KOM electrobte, The salvanostatic

e lemperature; M) oxides
24 hune 2022

L. Intraducting

The hsgh performing choctricnl CNErgy stomge devices age
required for portad e electronic devices ang tlectric vehiches
Bree o their low coss, high SC_ hagly specilic power (59, and
long cycling stabilaty. FUPSIeapaciiors are suitabde fir nortable
clectrone devices I » Spereapacitor, the charges are stored
electrastatically (known 23 electrical dowhle Byer EDLC) as
wel s faradsically fkpown as Pesudocapacitor), © FDag
tlectrades arg prepared wsing carbon based maenals fike
reduced gmphene oxide, carbon nanotubes,
Pesudocapacitar material invalyes senductive palymens like

£TC

oxides.  As
chage sorage occurs through the

oxidstion-redection Tuchoes.  clements  with oy Iteple
ovidstion staics are  suitaho for the preparation of
Peeudocapacitive dectrudes. | Peeudecapaciions are minly
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amposad of metal oxides lske Nt Cuiy, Rut)-, 10, Sn(hs,
Feils, FexOn, Va0, Calh, MoQn, ey Culd has high
theoretical pecilic  oapacimce. g vanety  of
moTphelogies. ay sbundance of precursors, and mon-toge

naiure ' The they lilnuot'n'.'uun-r:rempuudh_vmin.;zmmry
iechitiques such s electro deposstian.i chemical vapour
deposition. | syccessive Mnsc  layer adsorptions and

i R coating. " plasma evaporation, aomaiie
Spaay pyrodysis, 4 gnl gel synithesis, ) solid-site resctiomn) )
e Among these, the speay prvrolysis technique s casy i
contralline varions deposition parmmeters, smple to operate.
and cost-effective I warks B & open atmospbere and i3
ststable for the masy prodluction of bomogenoes and umiform
Amncshructured thin fily ehectodes of metal oxide on
conduciing  stainless  steel substrate  for sEpeITapacitar
pplicabans,

Many ressarchers showed that the
depasition lemiperntare affocts the mae
Sructure mnd the surface morphology’' '  which definstely
2ilers the Supereapaceive properties of the mano-struciened
than [ilm materialy, lBemce. the obicct of fhas wirk 24 10 sty
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Symmetric sy Percapacitor comprising Ni,0,:
Feq7Nj 14304 electrodes Prepared by ultrasound
chemical bath deposition route
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Abstract

Application of ks asame frequencies g SIS o) ey Ircehe materials s bemelion! for the [hape
necleation and Browlh of electione IRaferial am sebayajes Nizy Fe 2™ LDy oo tides iy 100! weipa
prepared by noved ultrasoni Chermiial Barn deposition (UCRD The formariog nf nReTial was confirmed Ly
XRD and furthyer ¢ orraborated by EDX snatys Hvdrophilic nature was lliemed by contact angie of I5
FESEM exhihits formation of INLETCOnmec e Ranograms of vanous sizes, Sverage prain size and avergge
surtace rughness were was 30mm and 100m:m canbirms the formation nf d monolithic laver The prepared
SYIMIMetric supercapaciror shows maxinmum specific capacitance af <0200 Fg™" with almost & 3% retention
even after 2000 cycles
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Nanoarchitectonics of Bi;Cu0, electrodes for
dSymmetrijc Bi;Cu0y//AC solid-state device ip
SUpercapacitor application
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Abstract

he Bashianable H¥esTigntes tha Bty axighe PANG=1T1te) s were Synriesiied using BISIOUEN nirrare 4

H Ingredlent The Saiiples poppe depncrag IR 10 Blectrodepostiies VEChinguse via an HRIBEORLS TOLEE Wil

Varying deposition time FArlans. Prepare Wmnples were g nealed JESTEE s e furnace. Al
teposited 1hin filen clectrodes were Msisical and EICH e al characterzed via K=tay diffraction [XED],
Field emission SeAnrng eleciran imicy o (T SERY Fltsisteerieal IapgHng, Friersy lEspersinge Xeray
Spectroscopy (FDX), ( WHACT Angle, Xery PRt ec o s gt ooy LXPS) and sumer Al e
measurements, XBD of 4 Bepeesited sampies fevedts polverysialine sature With & tetragons| « 1vstal
Structure. FE-SEM shiows revolitionary maTphalomical images of Spruce leal-like architectyre, E0M analysis
shows the elemental Tappeng of the deposited materials, TEM revels the formation of nane Franules
Structures indicating the tormatiom of the crystatiine bismuth oxide xps confirms the formation of BizCuty,
All samples show she hydrophilic natuse of depassted materials from contact angle. Cyelic veltammetry
(CV), Galvanostatic charge~discharge (G, ant impedance measurements are used to examine the
sUpgercapacitive characteristics in an aqueses 15 KOH electiolyre, AN QY curves show mixed capacitive
aature. The resuits of the investigations are highes Spectfic capacitanee ST of M06.47Fig a1 a sean rate of
2mVs was calculated. The specific CIETRY (SE ! af 1080 Whike, and specific POACT (S8 af 1751 K'W'(ikg were
calculated ap HmA/cm? currene oensity. The capacitive Rature and internal resisy ance were observeq using
the Nyquist plot for the optimized electrode which 15 abeut 2.11 Ohm, ¢y, GCD, and impedance
Measurements are used (o characterize the ¢ lectrachemecal parameters of the ASYITMALTiC SUPeTCapagzp
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Structural, Morphologica l, and Electrochemical Analysis of
Electrodeposited Iron Oxide Electrodes
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Abstract

The sireserst work depicts 1he fregaration and e “=citochemical sty of simmatas (Fe;0:) slsctrodes by cathodic
electrodepasition The synthipss hae aeen carrier puy g deponition potential 23V wming the Fatentiodynamic cathpdic
electradeposition for 30 min an staindess. stiop (95} strips. 20 my of 0.1 M anueais wlution of Fe S0, has been taken a5 wayree
material, XBO santterns of the prepgred Flexible electrodes IFE} approve (he fotmatsgn of hermatise. Further, the vitdue of
ronkact angle 10.5% indscaens the greater hycrophilic natyre of the materigl, which s appropriste to the aqueeys electrofyte.
The imerconneciegd nanofisiess provige s high surfice ares wieh = esvential for high-charge slarage. The cyclic viltamimetric
(V) anadysis shows & usi-irreversilyie perfarmarce of the electrodes. Gade nostatic tm:ge-msrnarge (GLD) anabysis was
carrisd pus using t:hrnnnpmenmmcrrw {CP). The detected supremes specific capacitunes 15C) weas 2085 20 Fgl

Keywonds Hematite, Pseudo capacron. ¢ ontact angle. el Voliamnserry, Super PN Tlar
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L Antroduction matznals are wed 1 fibncate he “upercapacnor. R,
Enﬂgfa-ﬂmﬁy Badgets are undertaking 5 stong sywioimstie V., Ma0y, " Cogg ¢ a0 RuC o0, vayhselroxides
mnd sciemtifie evohilion in Imstructwan to familinnpe o il o such as FeOxIH. apg CallOl which are wselul in pure or
novel mnlntﬂmnbletnﬁgym‘rdefthan\ih'c-f.scmui 0 promiste  compesite forms for the Preparaison of msolocapacive
renewsble power gnd scifidirected cloctrie dmemaobiles. ehoctrmdes, f_ls.-nn-:u.':l_y conifuctmy Polymers (ECPs) are 2lsn
Mutually hatteries irsl sEpercapacitors are helping o sre g being studied for thesr use as electrode smateria) m puare a5 wel|
efforts to overcome they Tmin disadvantages. that s Mlugash s composite forms for the preparstion of FUPLICapac siive
rales md lstie power for batterics. and Fomparatively small ehocrnges i urther to add the advantages of the doublg Lever
eneTEy demsity m the ssiusjon of SUpETCEpacions. s fay i the carbon allotropes vip activated carhon, srapbene, carbon
totnling o Progress the inherem Performance of chectrode nanotubes, o e Seing stuslied
resources there is & necd 1o explore and expiost anober destgn Ot of these several mabcrials, the metal oxides are
for the fabmcation of low-cost and mnovatryve additional value prefemble g they have muultiple valences beneficial for charge
devices." Daidy |he Appliances equipmens fequares cocrgy accumulation i farmdic poido ransitans, produce brigh
somage devices like battery and supencapaciior Especially specilic vapactance. have pood electrochemical stabifity, "
Supercapacitors are wamed e Pawer applications and are gl eic Iron exide has distincy; ve fomures viz. ome of productpn,
largely wsed for the CRETEY conservation and sborage systemt in surfoce  moddsficatsan via growth comtrol. high  spocifac
sustamable nanotechnology. They pet bifarcated on the basts capacitanee. g Mast of 3l costeffactive productipn
of clugge depot tools 1 fwe ;'ur;rg:m. Pseude. and dowble Litcraryre shoews that jran e oxyvhydraxile hvitroxsde
layer. Interest in Supenapacitars becpse of their high enerpy  eboctrodes for sapescapacitor applicatsons have besn prepased
capacity, siormy for a quicker peripd amyg Songer lifeteme. The by varipys methods vz SILAR chemical  vapar |
abality of charge slomge m o SupeTeapacHor depends an the deposition, ' 508 gl pulsed lager depasstian, ! g
materinl usexd for dectrode Prepamaion. There are o oumber of Bydrothermal e hnique) v gpd “pray  pyrolysie ' Films
resources fike fransitsan mete] pxides vor The ollowmy morifacned by these metheds marmally temd 1o have littie
Porsity. * Jron oxide 35 3 mimezal complex that shaws
Lioh 0 Edoe reachy o’ Swnfier, Seti o M) e 2oy different :H!]}I“I'ﬂ.‘i‘p}llk' forms, :nr!udmg bematiie (a:FeaiD),
K. Solupwr Lmversin Selipne L1208 LR Bk Aagnete (Feoly), and maghemite {7-Fel0ily fron axjde
"Email  bjlohdagndey vuboacom (4. 3. Lokt angimated m nature 1n 2 diverse Pattern. Magnetise {Fesygy,
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Abstract

The existing research explores the effect el annealing temperature on Manganese oxide
incorporated cobalr oxide thin films synthesized on stainlecs steel (SS) using
potentiodynamic electrodeposition via AUCOUS route. Film thickness of synthesized
material decreases with mnerease in ann ealing temperatire. Contact angle measy reTnenes
show decrease in the hydmphiléri'ry With increase in annealing temperature. XRD of the
synthesized samples Teveals face centered cubic o iU and arthor hombic ag Nt with
palyerystalline nature FESEM and TEjv images display nano-spikes with Nano=gran
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Spray pyrolyzed hydrophilic nickel oxide electrodes
With nano-granular morphology for 5 symmetric
sUpercapacitor device
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Abstract

The symmerc SR L P on cheren s, CHIe ey syt I U Tdesit g g SETavedd nicke) e tlun
Sl efectrnges SEPped via an A0S path, Ty Iy v eligt SRmparatve stuedy of seeg fural,
marphological and Clecteochemiral ¢ Baracterizations of 1 keh e el frngdes whach are prepared hy
Arying LRcentraticns of (he Precurss (0.2 64 n DS sl oM ANl resanye dCtrehng rn the
woncentration as AC [Agorays C:'-r-.n-nu;.n:>|~.'.-'l.-:"-l ACS2, AC- AC4 st ACSS respes tively ). XRD 2alterns of
all electradis canfirm cubic crysta) SruCTnne. The hishes) vatyp Hepecific capacitanee ™ MICS AT 0800
clectrode is 256.32 Fp™ 42 0 D02VS™ which is the maximuem dmorg all electrodes. The specific energy and
SPeCific power of the AC-4 clectrnde gt Q002 Acm™ app IS Whie™ and 106 kWke™ Tespectively
NEOBAC- electmde shaws (0,422 retention in cagacilanee value after 5000 cyciic voitlammetric cycles. The
fabricated device pParages specific capacitance (SC 281 Fg™ at 0.007 v Mhe wettability study depicts
the hydrophilic nature of dll clectrodes lexcept the MO@AC | electrode . As concentration increases
morphology of the prepared electrodes chy nges from umpenecrabie 1o Polaus micro globules, SEADG patiern
rings and Xps IVEstigation are well matched o XRO anadysss,
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Ingredient-Dependent Nickel Oxide Synthesis for
Supercapacitor Application

Authors Authars and affiliatians

Shansar o Ff.ﬂ'-.‘-fl"-a'r.‘. H. I Pathan, o Ralkr i £ Lokbuinge

Abstract

D pey Belrancd Nary onvas CEASITY and long lifesnan sUpercapacitors POSSESS 1Op prior by
amang all energy sty TAEE devices, In this work, we Nave deposited nickel oxide on the stainless
steel by a well4nowr Automatic spray pyrolysis methon using diffarent ngrecients of nicke| for
supercapacitor application, The structural. mo "Phological, ard cyclic woltammestry (Cy) study of
the prepared <a nples veas stueie Sirgy XRI3, seannii 3 electron micros, Oy (SEMY, wettabil Iy,
and cyclic voltammetry. The wttability study paves the contact angle(@) of the optimi red
sample as 63928 The X=ray diffr sction patrern Lontirms the lormation of n ckel oxide. The

observed maximum walue of pecific Capacitance 150His 31,837
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Abstract

In this stusy, a simple sonochemical appreach for molecylar anchoring of CoW 04 | I2-tungstocobaltate
()] on ferp-ieaf like Bivi, MUCESSITUCT oS was employed. The vanous LOMpositions were prepared by
varying costents (0.5%, V4, L5%. 2% and 513 of ColW, .0y, theieafter denoted as CoWO). The as-synthesized
samples were cha factesized and confimeg by varous physicor nemical tools, Furthermore, the perlormance
of resuiting Composites weas testod favar Xusiiye Loht driven |.'.L].r.r_u-_-__.1_[_,1u.m mearment of LUEAC pollutants

anmd SURSICARaCitar Amang them. WO BV composites showed ppcimal performance ac compared 1o

other composites and hare fern-ieaf like BV, 1o be 2pecific the hatacaaly diC performance of
ICaWOBvo shawed S50 and 7Ry degradizion of methviene i -‘-:I}.'l'fl".'TH'r.‘utdlﬁmmim{'lmgii['_n.

respectively, Atlditsonally, the rensabiling of optintal 5[1;‘.*»{),‘[1\-'{.1% was confirmed by
perfarming its five CONSECUtve ums Fowarde Oeeradation of Mg e TC. Moreover, 1¢ OWO/BVO electrade
Vielded the SPECIie capacitance of 245F 2~ ar 20V seai rare. YRR s applicabi Ty s eflie sy

AUPCTEAPICIT eyl vedda, The b L B B TS PR CoW D g Fhiy, SDminated gl Bare R S PAEY ¢

Fowards photoe AtV as well a4 elert LCuean i) g i e Thus, this wark bl ly opem s fhy

HVETILES (6 employ POML bysed noves Bvbad mgerials s Lot e UL LR ) [N TR TR Ty ENETRY storage

application,
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stainless stee| 35 high performing super
electrode Prepared by spray pyrolysis
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Capper anide (U0 nanstads aie S ITNRED

diffevent concent PRI (f N g
informarion ang Phase larmationn CEEHIEImaAr i g
nanarees possess MOnGhnig cryss
marpholegical medifications wih d;
TR EIAL LLO0 ICroscopy, I confirms Tt

danostructures to wel bvented nano-cubods o

solution. Further tansimission glectren micin.

bt il NGO,
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nanograins to form nano-cuboids. It is ohsersy
QU0 nanorad size with the malar COnCentratio
ical 2oormanc
marphologically macified ¢ B nanorad electioce achioyn
with 82.78% capacitive

exfribits autstanding elecirache

and outstanding cycling stabitity

patental for practical application. The giffysion Cuoie
Cul electrode is 2,75« 317 em?s™ wehsich is
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Preparation of Magnesium Oxide (MgO) Thin Films by Spray
Pyrolysis and Its Capacitive C haracterizations

M. T. Mbetre_ 1] 3. Pathen, A. V. Thagor and B J. Lokhapde

Magnesivm oxide IMgO) clectrodes for the Alpereapacioe applications have been propancd Sing aulomate: spray pyralysis
techmique. 100 mi of | M aquoos Mg(NO;. 61O solulkin was oaved ot 2 mimin. on 10 the sainless stecl (55) substrate
heated 10 673 K e Prepared clectrodes were ang Ivzed sHucturally by Xoray Deflmction (XRD) echnigue, field emession
saming clectnom crescope (FESEM analyses, energy dispersave X Yy analysis {EDX), and contact segle measuremens.
fumctional graup by Founer trnsform i frared Peciascopy (FTIR) anadysss angd -;1cmwt-:nually by cwelic voltemmetric
Anabyees (V) clectruchemacal inspedarce spreiroscopy (FES) angd e valvanoams; charge discharge (GO tochnsyuee,
Diffecent peaks m XRD panern coinesde with the standarg datobase of JCPDS 03 1235 indicatmy the formation of MgO. The
formation of crystaliine Mz has Sirther been torrobecated by EDX. The tormatson of MgO was studsed the molecylar
interaciions hetween the metat, oxygen and carbon elements though TR analyess Peaks m the OV TUnOes emfinm the redox
behavior of the Mg during the €V The Measared specific capacitance (5C) was ay hegh = 202 36 Myl o5
electrochemigal stabilsty sx observed @ [{x) m\'x scan rae, Using GO aralyses show differen behavior from the normag
capacitors. The chasgeng and dischargeng times Were found searly same for fecent applied curnents The observed may tm
specific capacitance (SU) ywas 16355 Fp ! whach o comparable with tha cheined LU

Keywards Magnesium Unude: ey pyvrolysis: Conrac wile; Swpen apacstive =tndy.
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L Introductinn posiners such as pohvansling, polyparrole, PHYI3.A. ethylene
Climate change ang fossil fuel deplenan have wiggored choxy thiophime) ere have ssgmificany drawbacks of low rae
Intense  scsentific  neserch W explore rencwabl; s oF charge discharye dye to slow san diffission within the bulk
Sustainable energy Sourpes. demands from by hes| seanc of the dectrode ™ Trunsition metal oxsdeshydroxides o
vebicles and polsed power sysiems also promoue the ‘sulphides ! a9e Promesmp condidares owing 10 their jow
development of aMernative hergy. Y The FIPEapaciior i environmenta| oxicity and lngh SC. which hase been wadely
e of the Prnising devices to moe the ever. growing negd. vestigted i an Atcpt o win high SC and kng cyvcle .
wth its hlghﬂcncrm density than that of COmmen cGapacitars Pseudocapacitang redox capacitars store the charge via fase
and better power densety than that of batteries. Exploray  fiaradssc reaclzons. Reslox: capacitors are used for high power
clectrode materinls winh hegh specific Capacalance (SC) s applicasans duc to quick descharging. 1+ Vancty of mutenals
NECCSSAY o mprove the SNCIRy density of SUPSTCapuC [ lors mciding not an Iy clectricalty womducting polymers iy pary '
Carbon materials, sanducing polymers and ranstion meml  and vomposite vhng formss -« plenty of transstian meiad
oxides’ hydroxades wik bigh surface ares ape commwmnty wed  axsdes (TAO) Rux, 0 Ol Fex05,4 N0 Feq,
a8 supcrcupacsor  clectrode matenals. " Cabon  based FeCxOEL" » ¢ WOH Y. XiCo0, MoCorOd'™ % - are being
materials (carbon serogels, carbon nanotybhes and graplenei ' jested fior fabrwcation of redox capacitors. Ubnquitows meed of
* a5 eloctrode mterizls for electrical double-fayer apacitars alteemiitives for RuO: resulted due 1o hagh cost and hmited
have been exlensavely studied 10 rase iheir bw S(C which  sources of Ry Althiagh. due 0 large bandgap of Mg (-7.8
directly limited thesr prctical application Conductny  «Vj (he elecirochemiysl charge storage capabality of the MeO
# quite less. Howerer, even not belonging to the tmnsition
Lat af electrochemaval e Yolkoutl 8F Bhectacaad S o e | metal oxude Eroup, the MG has been reporied for ioproving
Salapor Limversin. Seopme the stability of the stectrochemscal energy strnge electrode
Eaall bild e yuhoo com (B, 3 it ; mateTials studsed by K, Karthikeyan ez al 1 Alsg, it Provhacgg
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Abstract

Recently, the 2023 Uriited nations chimate change conlerence (COP26) have 4gain stressed on the noed or
carbon neutral ecanomy. To cope up witls the pawer hunger of industria) and/ technological world of hybrid
electric vehicles and Portabie electrongc devices iz js ‘Mperative 1o search the enyi renment friendly Dove]
Mmategials with PTOperty tailoring abilities. In this connecton, we have deposined oy Cu,S/Cacus
[0£252x20 1) thin-films viga chemical route a¢ an BLematiee marpral for alpercangoitor application, le
asses the suitalulisy of aec-depusm-ilﬂmmjmi Y Nave characrerizes 10 flms sing varier ¥of
characterization lechnlques, X-ray phatoelostra HPECIOsCony was veed 1o examine andd confirm the
Chemical states of Ca, Cu, angd 8, quw ot as-deposited Colus film [x=tniy7s, sample<Cy)
showed a Crumpled BowersHike mic IEtraeture. LUmiform dises Rtlan of hillocks and valleys was observed
using atomic force micros oo The ropographical GlEIComes ablamed trom electrostaric farce micrascagy
a0t Kehvin probe fosge MiCToscapy conlismed that the sample< 1LX=0.075] ks suitahle for ENErpyY storage

ApRtcariasng Sarmple~C, UEMOBRSIrated oxe EElenr supery AR pEformanee WAED b spreyify
CAaICIEAnce o) 9y A5Fa™ SV rennarkabie Tie capalsititg, and - apy. of CMRCITIVE tenTion af ey
SO0 cycles 1 g 1 B KOH ele Holyte Better sy APV Bl aiml Yeling sealvility of the CaCus
SATPIES thay offer PETSPECHVE far varions T metal sullice hin NI wath Dievarehic Al architectures 45
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Enhanced pseudocapacitive properties of divalent (Mn, Fe, Zn) substituted | %
NiCo204 nanorods

Digambar Y. Nadargi”, K.p. Shinde ", Mohaseen §. Tamboli‘, Pavan M. Kodam*,
Ambar V, Ghadage ", Nguyen Tam Nguyen Truong "', J.S. Park ™ » Sharad s. Suryavanshj
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ARTIC!.EINFO AIIETI{ACT
Keyworls: We report (e elecirochemical Perfonuance of divaten (Mn, Fe, 2n) substituted NiCoy04 nanarods, developed
NiCo,0, ushug facile hydrothermial rouce, e physico-chenical Properties of the electrode my terials were analysed tislng

Divalent sutstitution XRD, FESEM, TEM, HRTEM, frT, EDAX and XPS. The performance of My substltuted NiCa,04 was found 1o be

::;::::m-l the best divalent replacement, witly asperific capacitance of 1272 F/gat 1 Asg currens density, an energy density
Supercapacitor of 3577 Whekg, and a Power density of 660,39 Wrkg. The capacitance of Fe and zy substituted NiCo.04 was

found 10 Lo Jower than than of (he pure NiCo 0, electrode material, which nay be owing 1o 1he lower catalyile
acuvity of Fe and zn, The Mu substinnted NICo04 demonsirates that it has the potential 10 be used ns 4 high
performnce saperenpacitor n pracrical applications.

1. Introduction Coy04 |11, VaOs [123], and MoOy [14] are pseudocapncitive malterlnls,
which broadly used because of their increasing specific capacitiance,

In recent decades, (he encrgy demand has Increased a lot, due to the energy density an power density, | lowever, for the practical applica.
speedy growth of inust rinlization and thereby (e veonomy, Furiher- ton, single metal oxides have limitation (o enhance the supercapacitive
mare, decreasing the de ndency on fossi] fiels encouriged the de- properties due 1o their poor electricenl conductivity and large volume
velopments of newy energy storage and conversion technologies In view expinslon. Therelore, additional coneictjve phases in (he pristing ma-
of environmental [tiendly energy sources, All electrochemieal systems, teddal, are needed 1o Improve the electrochemienl properties, and

such as lithium-fon, lend-ncid, nicke) metsl hydride, metal-nlr, and next. thereby supereapicitive values,

generation batteries jind supercapacitors are becoming more popular in Recently, blnary or temary transition metal pxides have anteneted
order to gap-down the energy demand (1 1, In romparison, super-  exiensive attention becanse of oy oustanding electrochemical per-
eapacitors have fascinating properties such s higl, energy density, high formance and electrical conductivity compared with the stngle-metal

power (10 kW/ky), ability of s clmrgrfrlisvhmgv. and long cyele Jife oxides, Naw-n-cays, binary meis) oxides, such as nickel cobaltie
(10" cycles), These properties ensiee ontstanding  possilyiligfes to (NIiCo,04) 115 11, CoMoO, [ 17] and NIMAOy 115 have been reportecl
portable electronic deviees e, anomaotive/hylbrid cleetrle vehleles, to exhibit betrer clectrochemicn) performance than single mera) oxldes
digital telecommumication Systems, uninterrupred power supply for due 1o their high electrical conductiviry, Singh et al 10 reported (hat
computers, and many more 171 Generally, stpercapacitors are of jwe the Co 104-Mn0,-NIO stpercapacitor with excellen specific capacitance
types: electrical double.layer capacitors (EDLCs) nned pseudocapacitors (2525 Fg 1y, and high retention (BO%) after 5700 eycles. Furthermora,
(PCs). These supercapacitors Inrhld-:-lhrm-mnjnrcnwgnrlost:fnmtnrlnls Zhang et al, reparted Zine Nickel-Cobaly Oxide @ NI(OI, super.
as: carbonaceous materlals, condueting polymers and transition moera) capacitors with thrihigh specifie capacliance 28475 Figpy -2 [20],

oxldrsfhydrmldes. depending on thelr different charge storage moch. The motivation of this work is 10 develop such Pseudocapacitor with
anisms (5,9, The varioys metal oxides including MnO, (14, NIO (11, enhancecl Stipercapacitive propertios by the substitution of divalent
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Abstract: Herein, we describe the facile synthesis of spine| Mgle20y ferrite and jts potential use as
T Bas sensor using a straightforward and reliable sol-gel approach, i, the slycine-assisted auto-
combustion route, The novelty in abtaining (he Sensing material via the Aulo-combustion route is
its inherent simplicity and capability to produce the material at an industry scale. The said cost-
effective process makes use of simple metal salts (Mg and Fe-nitrates) and slycine in an aqueous
solution, which leads to the formation of spinel MglFe; 0y forrite, A single-phase crystallinity with
crystallite sizes ranging between 36 and 41 nm was observed for (he synthesized materials using the
Xeray diffraction (XRD) technique, The porous morphologies of the synthesized materials caused
by auto-ignition d uring the combustjon process were validated 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 synthesized ferrites was examined to detect various red ucing
gases such as LPG, vthanol, acetone, and ammonia, The lereite showed the highest response (>80%)
toward LPG with the fesponse and recovery tlimes of 15 sanmd 23 g, respectively. Though the sensor
responded loy toward ammonia (=30%), ils response and reco Very times werge very quick, ie., 7 s and
s, respectively, The presentinvestigation revealed that the syathesized foreile materials are good
candidates for fabricatin & high-performance sensors for reducing gases in real-world applications.

Keywords: h.-ichzO,,;glycim- combustion; gas sensors; reducing gases

1. Introduction

Ina globalized automated life style, sensors Play a key role in the com!ort-wilh-safcty
segment of human life. In the [oT (Internet of Things) development and extensive use in
smart home and smart ¢f ty programs, sensors are d irecting other technologies to improve
the quality of life of individuals across the globe, deitiunai!y, 538 Sensors were restricted
to the detection of accidental discharge of gases in the industry sector and leak detection
in households, A growing challenge of environmental sustainability due to pollution
and increased greenhouse gas emissions led to the development of Bas sensor research
and development, However, a new ecosystem for environmental monitoring is being
made possible by a fresh wave of miniaturization and cost reduction in the BAas sensor
industry. The value of this asset, according to analysts at ID-Tech Ex, js expected to be USD
361 million in 2017, USD 2.4 billion in 2022, and more than USD 3 billion in 20;2,
view of this, amongst the various gas sensors such as electrochemical sensors, mye

\-C'f.enp:- .
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Accepted: 7 December 2022 Industrialization ang it PTOgIess are very important for the economy and to
Published online: move towards prosperity, stimulating innovation and crealing jobs. Nonethe-
1January 2023 less, industrialization has negative impacts, if not done judiciously, such as

pollution, increased greenhouse gas emissions, and global wa rming. Therefore,

© The Author(s),  undor mnenity-with~sucurit}' is of fundamental significance in a pew and dynamje
exclusive licence to Springer lifestyle, A &4S Sensor s one of {he crucial devices for monitoring and subse-
Science+Business Media, LLC, quently Preserving the clean Mmosphere among a number of ofher safety
part of Springer Nature 2022 tcchunlngius. In-depth assessmenls of 8as sensors and thejr necessity in the
environment (air) pollution are provided in the current review, With a special

emphasis on metal oxide semiconductor (MOS)-based BAas sensors, the review

includes a thorough study of gas sensors and the factors relating to sensing

mechanisms, [t not only describes the basic toncepts and brief history of gas

sensors, but also highlights the schemes responsible for improving the gas

Sensing properties and state-of-art literature review. These schemes include (1)

surface cngineuring/murphulugical tuning and (2) bulk and surface doping, To

keep scientific rigour and in-depth analyses, this revieyw focuses on these two

schemes only. In the doping area, the emphasis is given on graphene loading,

decorated witly nanoparticles of noble metals, spillover mechanism, and

heterojunction (=1, n-n, and P=p) formation, The conclusion summarizes the

most oplimized MOS &35 sensors with enhanced Eas sensing capabilities, The
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Pd loaded bismuth ferrite: A versatile perovskite for dual applications as | g |
acetone gas sensor and photocatalytic dye degradation of malachite green
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Herein we report the palladiym loaded blsnu,
|J

Keywnrb

Bivmuth feprire hatocatalytic dye de gradation of malach e green, The motivation for loading Pd on bsmu, fereite (BFO) is d e
Palladivim loadling

Acetone sepsor
Phote dye-degradatlon

to lts fascinating catalylic redox reactions cansing

and characlerizeq their physico-chemical Properties using XRD, SEM, TEM, HRTEM, EDAX, xps and BET, The
developed pro showed the Bes selectivity towards acetone, whoge FUsponse was 69% o 300 ¢ operating
temperature fur 500 PP gas concenteation, By toninig the surfacp ircavinnd catalytie behavipr using CTAB and P
loading, respectively, the enlane pmeny e gas response properiles of BFO was achieved 10 958 i) the
response a recovery tine of 75 ¢ and 1045, The 1 wisy py leided nro shiowed the highest response (95%) In
Compazison 1o rest of the py loadings (0,5, 1.5 ang 2.0 W1%). Moreover, the sunlight d river photocatalytic dye
degrndation ol malachite green ds carried out ng | | “ApOaure tne. Here as well, 1 wiaq Pd loaded Bro exhilbited
the moxinmuy dye degradarion elficiency of 51%. The results of this study demonsirare the developed perovskites
have a significan patential for the use jy dual applications such as acetone &as sensor and MG photocatalysis,

L. Introduction electrons 1o (he (BO,) octahedral, while (1o Bslie catlon ar the

dodecahedral site alters the clectronic structure; hence affecting the

In recent years, perovskites have sparked considerable interest in physical propertios of the perovskite oxide,

materials science and engineering due 10 their high stability, tunable Therefore, these temary oxides Open-up the research tool boy for gas
structure/chemical composition, and high catalytic properties, In addi. sensing and photocatalytic applications in particular, and getting
tlon, their ability to host the eatlonle and plentiful OXYRen vacancles Miention compared (o binary meral oxides such ps Sn0;, NiO, waQ,,
endows superior elecirieal and redox properties that inluence thejr TiOy, and 2n0) [+ 6], Amongst the varleties of ABO; perovskites (Lo,
overall performance nnd reliabllity [1), The cubie stricture of perov. PBTIO),, BaTio,, LaMn0O e BiFe0,, LaFeO), PrFeo 1 bismuh ferrite
skites with the stoichiometry ABO, may be described ps: (ho larger (BiFeD 4 or BFO) exhibits unique surfaee Feaction properties, ease oxy-
cation A at each corner of the unit cell, and the smaller catjon B at the gen absorption, and relatively smal) band gap (2,19 eV), which are
body center sites, are 12- and 6-fold, coordinated with exygen anions a beneficial for the industrial applications such as information storage
the face center sijps, With precisely matched A.0 and B0 bond lengihs, devices, photovoliajes, photocatalyile, spintronic, sensors, and many
the tolemnce facior determines the sizes of Aand B. The 1olerance lactor more [7 10, In the state of art, diverse array of applications of BiFeQ,
has a valye of unity, when the A-Q and B-0 bond lengths are perfecily does exist, However, (o the best of our knowledge, very few reports are
matched. A-slte cation ay the dodecaliedral position typleally donates avallable that showease lts gas sensing as well as photocatalytic dye
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Abstract: Silica aerogels and theijr derivatives have outstanding thermal Properties with exceptional
values in the therma] insulation industry. However, their brittle nature restricts their large-scale
commercialization, Thus, enhancing thejr mechanical strength without affecting their thermal
insulating Properties is essential. Therefore, for the first time, highly thermalj y stable poly(acrylamide-
co-acrylic acid) partial sodium salt is used as a reinforcing polymer to synthesize hybrid P(AAm-CO-
AAc)-silica aerogels via epoxy ring-opening polymerization in the present study. Functiona] groups
in I’(AAm-CO-AAc] partial sodium salts, such as CONH, and COOH, acted as nucleophiles for the
€POXy ring-opening reaction with (3-gl ycidyloxyprupyi}lrimethoxysﬂane, which resulted in a seven-
fold enhancement in mechanical strength compared to that of pristine silica aerogel while maintaining
thermal conductivi ly at less than 30.6 mW /mK and porosity of more than 93.68%. Moreover, the
hybrid P(AAM-CO-AAc)-silica aerogel demonstrated improved thermal stability up to 343 °C, owing
to the synergetic effect between the P{AAm-CO-AAc) and the silica aerogel, corresponding to the
thermal stability and strong covalent bonding among them. These excellent results illustrate that
this new synthetic approach for producing hybrid P(AAM-CO-A Ac)-silica aerogels is useful for
enhancing the mechanical strength of pristine silica aerogel without impairing its thermal insulating
Property and shows potential as an industria heat insulation material.

Keywords; one-pot sol-gel synthesis; hybrid p( AAM-CO-AAC)-silica aerogel; epoxy ring-opening

polymerization; thermal stability; mechanical properties

1, Introduction

In recent years, the heat insulation industry has paid a great deal of attention to silica
aerogels due to their nateworthy properties, such as very low density (0,03-0.1 g/cm?),
high porosity (90-994,), high specific gy rface area (100-1000 m?/ 8). and low thermal con-
ductivity (0.02-0.044 W/mK) [1 =5]. Moreover, their fascinating Properties make them
suitable for a wide range of applications in aerospace and other industries, including sen-
sors, building construction, super-insulated windows, and €nergy storage devices [(—17],
However, besides the outstanding properties of silica aerogels, their: brittle and fragile
nature constrains their long-term and practicability for heat insulation. Therefore, to over-
come these shortcom Ings of silica aerogels, researchers are currently focused on enhancing-
their mechanical strength without affecting their intrinsic properties [13-15), /=5
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Abstract

Experimental work was carried out to improve the characteristics of ambient pressyre dried silica aerogels for thermal
insulation purpose. The type of sol-gel method and silylating agent used determines the quality of the produced aerogels,
Therefore, a two-step sol-gel method was used to synthesjze sodium silicate-based aerogels, and silylation wis conducted
with trimelhylchlomsilanc (TMCS). The molar ratio of sol-gel parameters utilised for silica acrogel synthesis was set to
NazsiOS:Hz()(B):HJO(A):: 1:0.169:0.113 containing 3 wt% silica, 2 M NH4F, and 4 M HCI. And the effect of varying TMCS

Percentage on aeroge] properties was investigated. Various characterizations techniques such as FT, IR Spectroscopy, FESEM,

0.11 g/ec density, 0.129 W/mK thermal conductivity, 331 kl/m’K specilic heat capacity, 93.6% purosity, water contact
angle of 143° 59 m*/g surface area, and pore size of 71 .42 A. TGA-DSC studies indicated that these aerogels retain their
hydrophobici y up to 445 °C, After observing the thermal insulating Property of these aerogels in the lab, it was determined

Keywords Twq step sol-gel process - T™CS percentage - Ambieny Pressure drying - Silica acrogels - Thermal insulation
purpose

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

in pores of a gel with air vig supercritical drying or freeze try, food industry as wel] a5 medical field etc. [4-6]. Hence,
drying or ambien; pressure drying methods, These are the owing to their unique Properties, aerogels can be easily and
lightest solid foams composing a network of interconnected efficiently applied for better results in every field with Jow
hanostructure. They possess unique material Properties such  cost. Low thermal conductivity of silica aerogels makes
as low density (~0.03 g/ee), thermal conductivity (~0.017 them a very €conomical and practical insulating material
W/mK), high porosity (~99,8%) as well as large surface used in different industries and areas as mentioned above,
area (~ 1000 m%g) [1 =3]. With such remarkable properties,  The study of heat transfer through aerogels has created inter-

est in scientists o characterize their thermal properties and
\—\\ to appreciate the insulating power. In this contexy, Gunay
*4 Uzma K H. Bangj et al. have synthesized optically transparent silica aerogels

Hama.phys@gmail.com; ukhbangi @sus.ac.in for solar thermg| insulation [7]. Yoda et al. reported the

" Department of Physics, School of Physical Sciences, Solapur development of silica aerogel — polypropylene foam com-
University, Solapur - Pune National Highway, Kegaon, posite sheets for flexible thermal insulation [8]. Moreover,
Solapur, Maharashira 413 255, Tndia the preparation of dense ang Strong super- insulating silica

$ Department of Materjals Science and Engineering, Yonsei aerogels has beep carried out by Iswar et al. [9]. All these
University, 50 Yonsei.ro, Seodacmun-gu, Scoul 120.749, researchers have employed the CO, supercritical 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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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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Recent Advances for Synthesis of Oxazole Heterocycles via C-H/C-N Bond
Functionalization of Benzylamines
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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.
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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

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 NH3 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(Il) 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 0.0196ug 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
1.011x104 L mol™! cm™!. The limit of detection (0.22pugmL™1), limit of quantification (0.73pgmL™1) 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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Fabncatlon of ternary polyvinyl alcohol/tetraethyl
0rtl:losﬂlcate]sﬂlcotungstlc acid hybrid membranes for

penqaporatton dehydration of alcohol
_‘_M‘r Loxman ﬂglﬂg . Dattakumor Mhamane ® © 5, Gopal Mali ', Somodhan Bowar % Vaisholl potil 9,

n : \\;& present simple method of fabrication and pervaporation application of organicfinorganic ternary
osite membranes. These are obtained from novel combination of pely(vinyl alcohol)/tetraethyl
tl: (PVA/TEOS) along with incorporation of silicotungstic acid (STA) nanoparticles via solution casting
hvsico-chemical structure has been confirmed by using various characterization tools. Pervaporation
ar these new nanocomposite membranes in terms of flux and separation factor is investigated for one of

important processes of ethanol separation (azeotropic mixture separation) from its agqueous solution.

: Illy boosted pervaporation separation efficiency by PVA/TEOS membranes has been observed as a result of

STA incorporation. The results are also confirmed by calculating diffusion coefficients and activation energies using
Fick's a‘nd.m%emus equations, respectively.
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ABSTRACT
We arc now in the cra 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 cffective is a tool for achicving long-term growth. It is the most cffective 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 necessitics 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 modern communication technologies
to meet their wants in accordance with their changing circumstances. The actual sustainable development
process necessitates 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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Abstract:

LR

Women coteeprencurship and financial inclusion both are on the rise in the
present time. Digitalization, India’s collective and remarkable shift towards 1

cconomy, Jan Dhan, Aadhar and moebile that is JAM Trinity all have
significantly to the financial inclusion of women but what about women entreprencu

-
vwihiere are th

hey in the ree? Have they caught up with the speed? Have the fruits of
financial incl

usion reached them? Let's do a litde deeper to find it out.

e o o, T R o e e A S

Kevwords: Finaneial Inclusion, Women Entreprencurship. Initiatives, SHG

Introduction:

Women. from the time immemorial Had “Stridhan’ as the oaly financual
resource, With the dawn of independence in India women got the most awaited
fundamental. natural, and human rights. thanks to the provisions and rights enshrined in
the constitution of India and subsequent legislations regarding the same. independent
India enabled women 1o vote. get educated end get employed without any prejudices dut
at the samie time a lot of work had to be done regarding women entreprencurship it
remained a distant dream. Financial Inclusion of women not being an exception ta it

The scenario improved gradually. Women In jlhc field f)l' public service, faw
medicing, teaching, sports, film industry Slill’?ﬂ] 5‘"‘“"“&‘- P with t‘f“‘i‘ “‘{‘I“b:’“‘: E"‘
post-independence era, women entreprencurship was -“‘““ notin “(“a'“h consequentially
1o conscious state efforts reparding the same. also, in that periad women were less
educated there was no financial and family support for women thc’tcfor»: thare was less
financial inclusion of women. Financial inclusion remained restricted to wealthy and
emplayed, that o in traditional tenms _

Since the cconomic liberalization in 1991, the goy s*uuuc.ut has come up with
many palicy initiatives (o promate culrcprs:lm.lhlup .m-..i growth, State govemments '.\T‘t‘
doing work 1o support women entreprencarship = topi ullw-h'.‘ u.wru'll g('u\uh; In Ilm.ha.
the Micro, Small & Medium Enterprises l)cw.[npluwnl‘ organtzations, various State Small
Industries Development Corporations, the u-:umlmlt.'c.l Lanks and even NGOs are
conducting various programs that farget amel-un:lmlu entreprencurs. In addition to the
special schemes for women entreprencurs, various government schemes for MSMEs also
provide certain special incentives and concessian forwomen entreprencurs for instance,

——— N e
—— = e —— —

.
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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 University, 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 a vast number of people, the bidi business holds a
key position in rural development. Because cach bidi is rolled separately, this is a time-consuming operation.
The bidi industry is on the verge of becoming a cotlage industry. As a result of the UN organized
seclor, even government personnel are finding it difficult to execute the law. A number of legal obligations
Apart from the legal ramifications, there are also a health risk to consider. The number of female employees
rolling bidis is significant. The goal of this research paper is to evaluate and understand the welfare schemes
of bidi workers.
Keywords: Bidi rollers, social seeurity, Welfare 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 constitute a
very high percentage of labour force in the industry. The reason for this is, lirstly, 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 deft fingers arc more suited to 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
* To critically examine the social security and welfare schemes for bidi workers,
* To study the different welfare schemes of government providing the bidi workers
* Tosuggest the improvements to provide effective welfare 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 eye 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. Degpi ¢t that 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 Santoshl, 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 rural
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 Solapur 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-econor
Landless labour.

"%,
£

5 i
B Oraze |ICLPA A2 \-§~

%
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METHODOLOGY OF THE STUDY N\ iarsss
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 N
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A Preliminary Report of Excavations at Ter (Tagar), District Osmanabad,
Maharashtra (2014-2015)
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Dnyaneshwari Hajare, Pankaj Goyal’, Tejavikho Chase’ and Amol Kulkarnij*

Dept. of A.LH.C. and Archaeology, PAII Solapur University, Solapur

E-mail: mayajagdish64@gmail.com

. Dept. of A.LH.C. and Archacology, Banaras 1indu University, Varanasi

2. Directorate of Archacology and Muscums, Government of Maharashtra
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Abstract

Ter, ancient Tagar, is located on the banks of the River Terna in the Osmanabad District of
Maharashtra. Peripius of the Erythrean Sea (c. 50-103 CE) makes the first literary 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 site, 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 situated 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 cmporium.

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

of the River Terna, Osmanabad District, Maharashtra, 1757 CE, states, “The town was called Satyapura in the
The archaeological and historical importance 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 located
saint, Gora Kumbhar. The thick habitation deposit is spread in ancient Ter. Uttareshwarl; ng and Bilweshwarling are
over about 2.5 km (Fig. 1). Ter has been mentioned in the also located in Ter. According to Fleet (1901: 537-552),
Periplus of the Erythrean Sea (c. 50-103 CE) as Tagar. ‘Pipilika’ is the ancient name of the River Tema (Deo

In the 515t chapter, the anonymous author of this text 1986).
describes Ter as an important trade centre of south India. Dre i5 s several mentions in forcign and Indian
He wrote, ... among the market towns of Dachinabades, texts, archacological rescarch itsclf has a long history in
there are two of special importance; Paethana, distane Ter. The site was first inspected and explored by Henry
about twenty day’s journey from Barygaa; beyond which Cousens at the beginning of the twenticth century (Cousens
ibout ten days journey cast, there is another very great city, 1904: 195-204). During 1929-30, archacologists from
lagara. There are brought down to Barygaza from these the Nizam's Archacological Department inspected Ter.
llaces by wagons and through great tracts without roads, However, the first excavation of Ter was conducted only
rom Paethana, carnelian 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
acally from the region along the seacoast. And the whole rapid destruction, Ter was again excavated by S.B. Deo and
ourse to the end of Damirica is seven thousand stadia; Pathi in 1975. The site was again excavated by the State

ut the distance is greater to the coast country™ (ScholT Department orArchaeoIogy and Muscums, Government
912). Ptolemy also mentions Tagar as being situated in of Maharashtra in 1967-68, 1968-69, 1987, and 1988

1e Ariake region, along with its latitude and longitude, in (IAR 1968-69: 17-18, 1987-88: 87-88, 1988-89- 62-63).

1e book, Geography, written in the middle of the sccond However, therc 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
historic soc icty. Earlier excava tions were small-scale and

mainly focused on the antiquities, making them inadequate
to provide details of this principal trade ¢mporium of the
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APPLICATION OF INF]C))RMATI(}N COMMUNICATION TECHNOLOGY IN RURAL
EVELOPMENT AND CHALLENGES

Dr. Bhasake Ambadas

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

Asst. Professor School of Social Scje

ABSTRACT

Information communication technology used by government and non-government organization for
#» nrzl development In rural area people are less aware about the ICT. Some improvement and
cogression in the technologies provided by the government but there is no effect in the development of
==l zreas. Now days ICT are developing day by day but very less technology applicable in rural area. The
=2l development in India is the important factor for Indian ec

4 onomy. The present study focuses on poverty
dleviation. better livelihood, and infrastructure facilities, Our nation still developing the public
tainistration, rational principles etc. Application of ICT is playing a prominent role in strengthening the

=zl dzvelopment. The ICT and Rural Development itself fill the gap between the educationally and
ecknologically backward and forward sections of the society. The use of ICT application in rural
enelopment is immense at the same time government will also be facing some challenges.

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

DNTRODUCTION

India is a country of villages. In India 50% of the villages are very poor in Socio-Economic
editions. We have seen many problems of rural masses since the independence. The central governments
& year 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 concerning to the development of the rural sector.

Agriculture, diary, poultry, fisheries, handicrafts are the primary contribut_ors.to fhe rural business
@1 economy. Rural Development is concemned with economic grm.vlh and social justice. For l}}e rural
Peeple development living standards, quality social services and b.asu: needs bccon?r: -\'ery essenu'al. Ti?e
FEent study focuses on poverty alleviation, better livelihood, an.d u"lfrasl.mctur? facnh.nes. Our nfmon still
“veloping the public administration, rational principles ete. Application of ICT is playing a prominent role
o Stengthening the rural development. The ICT and Rur.al Dcvclopmerjl fill lhe. gap between the
gf;:z'jona“y and technologically backward and forward sections of the society. ICT Es the new tool for
= development ICT is the best tool for development at grass root levels. At the same \me challenges also
"¢ them literate. There are various rural development schemes run by government of India.

NEE Y
D](();jgi::mf:fi{f?oﬁfﬁzl:jfﬁ;?:mnmﬁun of rural develnpment.crea:vitics Lhrourgh demand
information and communication services. This.ICT also Slfﬂﬂgl?tﬂln% ! :'::T go.;;mance b‘)'
I“pm"'i”g transparency, accountability and administmuve. competence 0 T.;l;a in 11. : ns. “gfl}:ih this
CT Weican 1 P ﬂ:’a & partitationn rural goveming development. The app 'ica 1olr.:dc.) as ?hg
Ko impré)rm?’: . ¢ civl dli:n.d5 o peoplé in remolc as well as the rural :rcacb) pro\f mf_;l the social,
I eIl an;: Wlﬂg-Slﬂ"l benefits. Information Technology I.\1car?s t e]d c:_r:rm_.l:}lca-uon way of
g g edu.cauona 150 connegiihe rural arcas in this world of digitization. The ryra]
v"‘-lu,t, °N. Information Technology is 3
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! EVALﬁATlON ANTIBACTERIAL ACTIVITY AND GCMS ANALYSIS
| OF DATURA STRAMONIUM LEAF EXTRACT AGAINST
BACTERIAL PATHOGENS

R SR AERY SN

Smita Sabale'*, Mohini Chaure’, Isha Agnihotri’ and Sachin Laddha'

13 Assistant Professor, P.G. Department & Research Center in Microbiology, School
of Life Science.
2p G. Student, P.G. Department & Rescarch Center in Microbiology,
School of Life Scicnce.

“Director, School of Life Sciences, Punyashlok Ahilyadevi Holkar Solapur University,

Solapur.
Article Received on ABSTRACT
i ~ Medicinal plants are used for the treatment of microbial discases due to
Revised on 04 August 2022, ; ) .
Accepted on 24 Aﬁl:ust 2022 their valuable effects in healthcare. Plant based drugs are indeed the
Dol 1020959wipps20220-0316¢  first material used as an alternative medicine against many diseases.

The objective of this study is to 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. extracts of D. stramonium Were prepared by Continuous Soxhlet
Department & Research ¢ . y oo .

n extraction method. Antibacterial activity of D. stramonium leaf

Center in Microbiology,

School of Life Science. extracts against Staphylococcus aureus, Salmonella typhi, Escherichia

'

coli, Pseudomonas aeruginosa were 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 present in this plant extract responsible for antibacterial effect on bacterial
pathogens. This biological active compound shows therapeutic uses, reliability and less

toxicity to treat various infection caused by this bacterial palhjgins. The D.stramonium leaf
JDirecto!
“8cehaol of Life Scian
o Punyashlok Ahilyadevi Helka-
| 150 9001:2015.Cektified vynaby - | 1461

| www.wipps.com ] Vol 11, Issue 9,2022.
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Indian Government Thoughts and Policies for Ethanol
Production and itsimpact on the Indian Economy

Prof. Honmane Vanita Vijay
Laxmibai Bhaurao Patil Mahila

Mahawvidyalaya,Solapur

PO,

Abstract :

This paper reviews the existing research
Indian Government Thoughts and Policies for
Ethanol Production and its Impact on the Indian
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 achieving high
levels of economic development; This paper is
helpful to researchers, businessmen, etc.Finally,
some areas for future research are suggested.

Keywords : Ethanol Production, Government
policy.
Introduction :

Ethanol Blending Program (EBP) has been a
priority of the Government, especially since
2014. The National Biofuels Policy of India in
2018 had set a target of 20% blending with
gasoline by 2030. The ethanol production
mcreased from 38 Cr hters in 2013-14 to 173
Cr. litersin 2019-20, a jump of4.5X. Considering
the strong performance, the Hon’ble Prime
Minister of India set a new target of 20%
blending by 2025-26, reducing the timeline for
the target to be aclieved, 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 is related Indian Govt. Thought
and policies only Ethanol production. Impacts
impact of Indian economy. The researcher used
only secondary data.

Data collection :

Only secondary database of research.
1. Website

2. Newspaper

3. Govermment Report.

History of Ethanol Production and Policy :

The Energy Information Agency (2005)
describes the report of ethanol. Ethanol utilize
was to power an engine m 1826, and i 1876,
Nicolaus Otto, the mventor of the modem four-
cycle internal 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 in 1908. The first
ethanol combined with gasoline for use as an
octane booster occurred in the 1920s and 1930s
and was m high demand during World War II
because of the fuel mmimum.

Today’s ethanol mdustry started i the 1970s
when petroleum-based fuel became costly and
environmental concerns involving leaded
gasoline created a need for an octane. Com
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Abstract : Objective of study :
In India, 70% ofthe population lives in rural 1) To understand the concept of rural
areas. We can no longer ignore India’s rural Marketing
areas. Rural areas are critical markets for 2) To study the need of rural Marketing in
businesses. Any business can now sell its India.

product in rural areas using online marketing.
As a result, industries must priorities the rural
market.

Marketers are currently faced with the
extremely difficult and challenging task of
catering to the rural sector, which is now nearly
impossible to ignore due to its rising income
population growth rate and government emphasis
on prumary sector growth in the current five-year
plan. The paper discusses current trends and
challenges in rural marketing.

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

Introduction :

India 1s one of the world’s most populous
countries. India’s pandemic has been sustamned
due to the rural market. Because the majority of
people live in rural areas, the rural market is of
particular interest to many researchers,
economists, and business owners. Because of
technological advancements, any company can
now promote and sell products in rural markets.
Rural marketing must be prioritized by
mdustries. Many strategies must be inplemented
to achieve this goal An Indian company must
enter the rural market.

3) To study recent trends in rural Marketing.
4) To study challenges before rural marketing.

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 mnnovation in rural Marketing™
This study concentrated on current trends and

mnovation. This study concentrated on many
facets of the rural market.

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

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

Bhavika Pandita Hakhroo. “Review of
Rural Marketing in India and Innovation in rural
marketing the goal of this study iz to examine
the current state of rural marketing in India. This
research focused on innovations 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 Maharashtra

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 hygiene (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 is 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., Khatri, R., etc., 2011.
p.24). It 1s, therefore, is considered as one of the important sub-sectors of the social sector. It 1s 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 playing by incwuring its public expenditure have discussed in the article.
Here it 1s time to examine the physical quantity of the health in the Rural Maharashtra. This article highlights
different parameters and indicators of public health such as government expenditure on health, Public healthcare
services like sub-centres, commumnity health centres, primary health centres, availability of beds etc.,

PUBLIC HEALTH

Public health is generally defined as the science that guarantees safety and improves people and communities'
health by preventing disease and injury and the science that uses strategic strategies and research (Bihari, B. D.,

North Asian International research Journal consortiums www.nairjc.com \ T
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SUCCESS STORY OF DAIRY FARMING PRACTICES
AT KOLHAPUR DISTRICT: A CASE STUD '

297

1. INTRODUCTION:
Dairy farming is one of the important
livelihood sources for rural people, and it

SAPTTNON
KAVITA S. VADRALE, VISHAL V. OVHAL AND DADA R. NAN A@ ';
Yashwantrao Chavan School of Rural Development, 1\.; a /’s-*,_,'

Shivaji University, Kolhapur-416004 India \’i >

Gokul dairy collects milk from the rural part of the Kolhapur District.
Among the various villages, VVadakshivale 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 buffalo 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
milk production. Dairy farmers are very prompt about cleaning the
cattle shed and also 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 quantity. Fodder is
provided in chopped form alongwith some nutrients.

Keywords: Dairy Farming, Practices, Village, Success Story

and particularly
of dairy cooperatives.
leading in milk production,

in the development
Maharashtra is
but milk

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

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 popularly known as
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Abstract

Conkddmﬁmthmmfpupﬂnmﬁ&rhgtwhmdbmﬁhrdlmgsinumm
dﬁmm&mmmmﬁmmofwhﬁammliwﬂwnmm{dmﬁm
anaut-of-muhnlsigudisnmﬂwmdhhzojmugc.madudﬁmofdmgeismﬂedﬁwchnmc
point. Knowing the real time of change will help and simplify finding the assignable causes of the
signdwhbknnykﬂwrmuofﬂuthlﬁfnﬂnmmmInﬂlispuper,w_pmpmu
mmm_lmmmafﬂnmmmmmawxm_m
'quﬁwnﬂmdnhewmsigmhadmgghlhepmm;mmmnﬂhpw
‘change point estimator when used with X chart with AR(1) process is investigated using
mm.mmmmmwwqwmmkuw
pmmiuhﬂwupulafmdhw:ndmmprobabiﬁty. We illustrate the yse of
proposed change point estimator through an example.

Keywords: Change point; maximum likelihood estimator; control chart; average
- run length; autocorrelation; autoregressive process. ol :

1. Introduction

Control chart is an important statistical process tool used to improve the quality of the

i pmwrdmiswidelymdmmnitorthepmbydhthsumdngﬂn :
aasigﬁablemdchancecaumofvaﬁaums.ltdaohdpsmmdmdwahapmcmwiﬂ: .
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
remmthepraoeashthestateofstaﬁsﬁcalconudlheﬁmatwlﬁch&neeontroldm-tglvum_
out-of-mntralsiml;isnottherealﬁmeofémgemditmthechu@awithdelay-wlﬂ;h_
dﬂpmds.dnthaaizeofﬁ)eahiﬂinproceasparhmeter.'Ihe_actualtlmenfchmg_e_h\thepmmsis

called change point. Finding the actual change point has been in great importance for many =

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 1dentlfy 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.

. 1._' Introduction -

“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

know:ng the starting time the special cause of variation appears first in the process. Once it’is ‘.
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 qu1ckly, and the corrective action can be taken to eliminate thc sources of the special
cause of variation which leads to process improvement.

7 In reccnt 'years. change pomt estimation in control charts has received a great deal of - -
- attention, as the changc 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 er 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 Ror S 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 shifts 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 shifts is more useful in
‘many practical applications. One approach to construct control charts that can detect small and large shifts in
process ‘parameters is to base the control charts on likelihood ratio tests. Such charts are usually called
- 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. (2013) proposed the GLR chart for monitoring the mean and variance
of a normally distributed process. It was shown that the GLR: chart is effective for detecting a wide range of .
shifts in z2 and o? . Peng and Reynolds (2014) studied the GLR control chart based on sequential sampling (SS

GLR) to monitor the mean u of a 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
observation is available. Lee and Park (2014) proposed a Poisson GLR chart to monitor a Poisson process, Lee
et al. (2017) proposed the multinomial GLR chart to monitor a multinomial process. Kazemi Nia et al. (2018)
developed a GLR chart for monitoring the parameter of a geometrically distributed process. They compared the
performance of the GLR chart with the CUSUM and two combinations of CUSUM char-l.s. It was shown that the
GLR control chart outperforms these charts in detecting a wide range of parameter shifts in the geometrically
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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 o justify this
. assumption. Thus, nonparametric conirol 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 Shewhari-Lepage (SL) charts Jor joint
monitoring of location and scale. 4 "

Keywords -Coﬁ:rol chart; average run length; joint mmitorin'g;' nonparmneu-ic,m; :
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 dzsmbunon Ij: ﬂ_lg 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 arc the two main -
parameters most often monitored in nonparametric control charts. The problem of monitoring thc'loul:lon 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 manufacturin g 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: Prms capability index, Autocorrelation, Skip sampling, Mixed sampl.ing, First order autoregressive process.
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" 1. Introduction TR .
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 et al. (1988), Boyles
(1991), Pearn et al. (1992), Chen and Chen (2004) have

conitributed to- the development of process chpa_bility Tt
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

clia_racteristics of many manufacturing processes in - i

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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International Journal of Staustlcs and Rehal:ul:ty Engineering , i
Vol. 10¢1), pp. 114-127, 2023 (ISSN(P): 2350-0174 ; ISSN(0):2456-2378) y m

[ORIGNALARTICLE
Comparison of Bootstrap Confidence Interval Methods for Process Capability Indices C, & Cu

M. M. Deshpande' and V. B. Ghute’

12Department of Statistics, Pu.nyuh]ok Ahilyadevi Holkar Solapur University, Solapur, Mllunshm, India, 413255
. ! Email: mahesh5021991@gmail.com
. ’Emall: vbghute_stats@rediffmail com _
: Recewcd 29 August 2022! sznsed 05 April 2023 / Accepted: 18 April 2023
© Indian Association for Reliability and Statistics (IARS)

Abstract

In this paper, some bootstrap confidence interval methods, namely standard bootstrap (SB), percentile bootstrap
(PB), percentile t—bootstrap (PTB), bias corrected percentile bootstrap (BCPB), bias corrected and accelerated
bootstrap (BCa) are considered for obtaining confidence intervals of commonly used process capability indices
", 'Cy and Cp under normal and non-normal process distributions. The performance of these approaches for the
capability indices C, and Cj 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. Introduction
Statistical process control (SPC) tool involves online and offline monitoring of process such as control charts,
process capability analysis, sampling inspection plans etc. The Shewhart type control chart is a traditional
control 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, approximate 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. Recently, Somkhuean and Wongkhao (2022) have obtained generalized confidence interval (GCI), large
sample'(LS) and adjusted method 'of variance estimates recovery (adjusted MOVER) confidence intervals for
C,. 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 PCIs 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 accelerated (BCa)
bootstrap confidence interval. Franklin and Wasserman (1991) applied three bootstrap confidence intervals SB,
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 PCIs 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 ::m lower d::nf dm::Le lhrmts ﬁ;
~ process capability indices and Cyq. They also provided the simulation results under normal, lognormal .
and chi-square dsmbtmm? JmC:-fmg ((:2'-007) discussed percentile-t bootstrap (PTB) method to estimate lower
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Abstract

In this paper, we propose a new control chart based on Downton'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 to be superior. ‘

_Keywb_fdi: 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 samplé .
range (R) whereas S chart is based on sample standard deviation (S). These charts are based on -
subgroups of sample size 7 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,
_ RSS scheme has got considerable attention in the construction of control charts. Salazar and Sinha . -
~ [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;,...,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 H;:0 # 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 e R = o [ )

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_
mO*D 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 — EO(B)> _ (AB - EO(AB)> el

1j —m 2 —W respectively.

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.

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 31.305  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 6 = 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 58.4 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).
0 A ARL SDRL Py Q, Q, Qs 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, Qs 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 15 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 15 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 53.9 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 2.0 279 274 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% (6 = 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 94.7 424 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 53 4.4 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.

e 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 Aincreases 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 1.4
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 52 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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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 %31: GEIRCECE R

Soolicl: 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.

> Al 3{\@' : g’iﬂs 3’ t[ﬁl'aﬂ: (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”

> 3T forsT: 9 Afey 70T o A |

101
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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)

> g 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” o ST JHOT:” (May Varuna
(God of Oceans) is Propitious with us.)

> e e 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.

> T & 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 & AE:| (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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The Significance of Three Pillars in Ayurveda
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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

| — 06, JUNE 2023.
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As per A
yurveda, the definition of health is
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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.It provides vision perception, brings

VOLUME - 02, ISSUE — 06, JUNE 2023.
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pitta dosha is derived from the clements of f

_ Ire and
rhe attributes of Pitta are slightly unctuous, hot,
water:

rating light, liquid, movement & offengjye odour, The
[y

ary scat of Pitta is stomach and small intestine; it can alsg
nary *
pl‘ll

ne prosent in Cy?s, Sk?lzl., blood, sweat glands. It ig predominant
. the middle of the life cycle, when we are young and middle
wed adults. There are five types of Pitta namely Pachaka
pnjoka,  Sadhaka, - Alochaka and Bhrajaka. Which are
responsible  for digestion, givingcolour 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, jJaundice 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):

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

The primary seat of Kapha is chest, it also locatiiszl
head, larynx, smaller joints, stomach, plas}rlnz,o - i;
Ngue, | i1s predominant in childhood age. Kaﬁ iﬁributes
dﬁl‘ived from the elements of the earth and water. The

w. smooth,
of o’ . 1d heavy, slow,

KaDha are unctuous, viscosity, coid,
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thrOat,
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sliminess,  stable.  There  are 5 types  of Kaf_’ﬁé
n;mwl)'.-\\'ali‘dlll‘“k“- Kledaka, Bodhaka, Tarpaka and
Shleshaka.  This  nourishes  the lungs and heart,

. . helps
indigestion, csponsible 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, diet consists of pungent, bitter and astringent
taste. Physical exercise, dry powder massage 1s 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 Of
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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s pect
W from Vata, Pitta, Kapha and applying
g defﬁ“““, o of Vata pitta Kapha treatments respectively will
chlphelp the patients. Tridoshas plays a vital role in
ases, management of diseases and helps in

ata pitta kapha related diet and regimen.

1. gushrutaSamhita — - Acharya Sushruta
2. AshtangHrydaya — - Acharya LaghuVagbhata
9, Comprehensive Kaayachikitsa And Principles of

Ayurveda - Dr.Mahesh Udupa
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Abstract:

The potential ecological effects of rising levels of heavy metal concentrations in the aquatic environment are
of great concern caused by their highly bio-accumulative nature and higher toxicity, which leads to the destroy
of several ‘lmbituls 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 cffort 1o gain some insight into the level
of metal contamination which might exist in the coastal marine cnvironment along the Libya beaches. Assessed
by measuring pollution indicating parameters of marine water (TC?, S %, pH, Do), and concentration of heavy
metals. This study also determined indices of pollution as a bioaccumulation factor (BAF) and metal pollution
index (MPI), 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 (£= 0.897%)
and, a negative correlation was found between other parameters, The results show that there is a statstically
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 ug
g, In general, Cadmium recorded low values irrespective of sites and algal species. The region of S6(Libya
station) can be identificd 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 confimm the occurrence of
significant seasonal variability, with maximum concentrations usually observed in summer. The datw
demonstrate a positive correlation

between all the metals, except the negative correlation between Zn and Mn.
The concentration of the metals in seawater in the six sampling site

s followed the order of Mn>Zn>Pb>Cd. A
somewhat, BAF of the ditferent heavy metals showed a common pattern of p_e:aking at SZ(]‘_‘IJJ}'{‘I comp:my)c,l
with moderate reduction at S6 (Libya station), S3(Libya station), S4(Libya station) and S1(Libya harbar), an

a relatively greater reduction at S5(Libya station). The ability to accumulate heavy metals M‘:;}lwas :'IEPET ﬂt{'{
Laurencia sp., which was substantially higher than those of the accompanying Species at all species

. . s
stations. The present study emphasizes of control of pollutants such as sewage and industrial effluent di il
into the marine environment without treatment.

i i i metal pollution
Keywords: Marine algae, Bioindicator, Environmental Pollution, bioaccumulation factor, p
index
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Recent trends in degradation of microplastics in the environment: A
state-of-the-art review
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ARTICLEINFO ABSTRACT

Plastic materials have provided considerable comfort and ease to pur
everyday life owing to their low weight, good chemical stability,
remarkable durability, and competitive prices {(Lastoving and Budnyk,
21). According te reports, up to 368 million tonnes of plasiic (1ems
were manufactured yearly in 2019, with output expected to reach 500
million tonnes by 2025 (Dai et al., 2019; Huang et al., 20214), Onaly a
small percentage of plastics are recycled, and the vast majority are
subsequently released to the ecosystem as waste plastic via muliiple
ﬂm:djums. Plastics are considered non-biodegradable becnuse, depend-
ing on the type, they can persist in an aquatic environment for many
years without breaking down (Woang v al,, 2020),

Microplastics (MPs), or taces of plastic with a particle size of less
than 5 mm (Ryhere e al., 2019), are proving a developing matter of
eoncern due to their harmful impacts on the Liosphere, notably in the
tezn. As per recent research, MPs are found not jusl In oceans
(Rudrizues et al., 2018) but also in sediments (Wang ctal., 2018), rivers
{Timari ot al., 2019), wastewater (Patelwivappan ot al, 2020), the
airspace (Geny ef al., 2021), and soil. MPs can be consumed by a variety
of marine animals, including fish, zooplankton, phytoplankton, and

——

. C"W‘Hpm'l:ling author.
Email address: vphudap@ grumil.oom (V.P, Dhulap).

V0S5 Alulorg/10.1016/) hizadv. 2023, 1 00343

:_ﬂw;mﬂ Microplastics (MTs) have becume o global environmental concern due to their considerable harm m the envi.
ADPy ronment and humans. However, only a few researches have been published on the total removal of MPs from e
h!nﬂ:uq-rﬂ.mu environment. Traditional treatment procedures were unsultable for MPs doe to secondary pollutant develogment
= pnotocatalysis and taxicity coneerns. As a result, several strategles for treating MPs hawe been investigated in recent pear Tha
Deswochermical degrad review covered recently develuped MI's degradation strategies, such as ablotic and botlc, as well ag the relerant
Fopdrgralation degradation mechanisms and the present state of advancement. Every method kas it gwn st of Ly, ad
vantages, and disadvantoges, As & result, cach technique's stzengths and eonstrames have been thormughly
cxamined. Some recommendations for potentlal reseasch ditections have been provided based an the gaps o
Information in the analyzed 109 published research publications, such as the lack of stardardized methodologes
for evaluating and quantifying the degradation process, degrmlation pathway analysts, apd field spplication. Tho
review’s goal is to give an in-depth account of the different MPs* disintegration processes, along with & mmmary

of each one's advantages and disadvantages and limitations.

Introduction

senbirds, and concentrute in their tssues and circulatory sysrems,
causing negative effects (#hu et al , 2019), They have also been detected
In arctic glaclers ond deep-sea deposits (Kumar et al, 2021 ), MPs eauly
permeate the human body through the food web due o their huge
amount and tiny size. As a result, MPs constituted a significantly greater
risk to humans than large plastics (Gavlande et al |, 20217 MPs have been
investigated In various research papers to cause extensive damage to
arganisms’ life processes and mortality. As a result, MP pollution has
gained global attention as an emerging environmental concern.
Microplastie degradation corresponds to the key concepts of the
clroular economy by terminating the cycle of plastic wasze. Microplastnis
can be elfectively degrnded into useful products or feedstocks to
manufaclure new plastics, minimizing the need for virgin matenalsand
fostering oo improved lifespan. MPs are easily consumed by creatures
such as birds, toroises, and other aguatic spectes owing to the minute
size of particles, leading o organ damage (D et al - 20211 The we of
conventional procedures can belp to reduce the production of Mbs, and
burying waste plastics in lundfills prevents them from leaking into the
surrounding environment (fhanyg er al, 2021) However, because of
thelr reslstive churacteristics, dumped plastic wastes remain in the same
position for prolonged periods of time, occupying a lange amount of land
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