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Synthesis and characterization of hydrothermally prepared
molybdenum disulfide for supercapacitor application

K.B. Pisal®, A.S. Thorat?, S.S. Jagtap“’, A.K. Gadekar?, PX. Pagare?, S.H. Mujawar*, LD. Kadam s

* Department of Physics, Yashavantrac Chavan Institute of Science. Sarara. India

® Department of Physics, Arts, Science and Commerce College. Rumanandnagar, Sangli. India

.RTICLE INFO ABSTRACT
Article history: A simple and facile hydrothermal method has been used for synthesis of molybdenum disulfide (MoS;).
Received 23 April 2020 The structural and morphological properties of as-prepared MoS; were characterized by X-ray diffraction
Received in revised form 31 May 2020 (XRD), Fourier transform infrared spectroscopy (FTIR), Raman spectroscopy and scanning electron micro-
:“m :'{;:'" 2020 scopy (SEM) techniques respectively. The XRD results indicate that the as-prepared MoS; material shows
2 WAL polycrystalline nature. The optical properties of MaS, were investigated by UV-Vis absorption spectro-
scopic technique. The UV-Vis absorption spectra show absorption of light in visible region. The superca-
""“"’f;m Lol pacitor behavior of MoS, was studied by cyclic voltammetry (CV). These results indicate that MasS; is
M’M method promising material for supercapacitor application.
Supercapacitos © 2020 Elsevier Ltd. All rights reserved.
Cyclic voltammetry Selection and Peer-review under responsibility of the scientific committee of the International Confer-
XRD ence on Multifunctional and Hybrid Materials for Energy and Environment (MHMEE-2020).
1. Introduction |7]. sensors [8], supercapacitors [9,10] etc. due to its unique sheet

The globalization and digitalization of the human race has
paved a way for power hungry world. With the depleting non-
rencwable resources, global community is already looking for 3

high energy density centric and fast charging power device {1].
upercapacitors are the heart of this research field. Size, energy
density, morphology and porosity are the building blocks of
research in this field | 2]. Basically, there are two types of capacitors
based on their charge storage mechanisms (i) Electrical double
layer capacitors, commonly known as EDLCs and (ii) Pseudocapac-
itors. EDLCs use carbon as an active material and is preferred for
consumer electronic items, military equipments that require
robust mechanism as well as electrical vehicles |3]. Pseudocapaci-
tors are advanced as compared to EDLC and use polymers and
metal oxides and have higher capacitance than EDLCs. High theo-
retical specific capacitance and low cost are the strong headpoints
for the transition metal sulfide based supercapacitors |4].
Molybdenum disulfide has attracted worldwide attention in
various applications such as Li-ion batteries |5], hydrogen evolu-
tion |6], counter electrode for dye sensitized solar cells (DSSCs)

* Corresponding author.
E-mail addresses: komalbpisat@gmail com (K.B. Pisal), kdlaxman. 2220yahoo co
in (LD, Kadam)

https.//dor.org/10 1016/ .matpr.2020.06.156
2214-7853)€ 2020 Elsevier Lrd. All rights reserved,

like structure and higher conductivity. Due to layered structure
MoS; can provide large surface area which enhances the capaci-
tance of supercapacitor [11].

Numerous methods have been reported for the synthesis of
MoS; such as chemical vapor deposition (CVD) [12], DC sputtering
[13), electrodeposition [14], SILAR [15]. chemical bath deposition
(CBD) [186] etc. :

The present research work is focuses on preparation of MoS,
material via simple and cost effective hydrathermal method for
supercapacitance application. For MaS5; material synthesis, there
were no major limitations as compared with other materials. As-
synthesized MoS; material was charactenized via various charac-
terization techniques. The electrochemical performance of MaS;
were examined through cyclic voltammetry and electrochemical
impedance measurements. This work shows the role of scan rate
on specific capacitance of MoS; material.

2. Experimental
2.1. Preparation of MoS; material
All chemicals used for MoS; preparation were analytical reagent

(A. R.) grade. 0.01 M sodium molybdate and 0.2 M thiourea were
dissolved in 100 ml of double distilled water (DDW). The pH value

Selection and Peer-review under responsibility of the scientific committee of the International Conference on Multifunctional and Hybnd Materials for Energy and

Environment (MHMEE-2020).
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Facile hydrothermal synthesis of Cu,SnS; nanoparticles for
photocatalytic dye degredation of mythelene blue

Archana R. Machale?, Shilpa A. Phaltane *, Harshad D. Shelke”, Laxman D. Kadam ©*
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ARTICLE INFO ABSTRACT

Article history:

Ternary copper tin sulfide Cu;SnS; (CTS) has been effectively amalgamated by hydrathermal method. The
crystal structure, surface morphology and optical properties of the primed sample have been studied.
XRD pattern of synthesized CTS shows the triclinic crystal structure. The SEM images confirm the uniform

Received 17 March 2020
Received in revised form 30 June 2020

:‘m ;{;;Z’gg( spherical grain like structure, The photecatalytic activity of the as synthesized CTS was tested under vis-
ible light irradiation by measuring the degradation of methylene blue (MB). CTS show a hroad absarption

- - in the visible and the IR region. The optical bandgap of CTS nanoparticles (2.2 ¢V) has been determined. A

cm""- more realistic mechanism for the photocatalytic activity of CTS is proposed.

D’“k;r ati © 2020 Elsevier Ltd. All rights reserved.

Hydrothermal Selection and Peer-review under responsibility of the scientific committee of the International Confer-

Nanoparticles ence on Multifunctional and Hybrid Materials for Energy and Environment (MHMEE-2020).

Photocatalyst

1. Introduction sulfide (CdS) and Indium sulfide (In,S3) with the narrow bandgap

Now a days water pollution became a foremost universal issue.
Diverse sources of water pollution are mostly industrial sources
such as textile, leather, pharmaceutical, plastics and paper, food
and dye industries. The wastewater released from these industries
“wolves an unusual organic dyes which are toxic and hurtful to

Jman being and the environment as well. So the removal of these
dyes from the polluted water became a challenge. Photocaralysis is
the most hopeful technique to resolve such problem. A semicon-
ductor photocatalysts getting a lots of attention owing to its out-
standing performance as semiconductor catalysts. It degrade a
wide range of toxic compounds under the solar irradiation [1].
Along with the semiconductor catalysts, titanium dioxide (TiO;)
and zinc oxide (ZnO) have been acknowledged the most awareness
in research and development of photocatalysis technology caused
by their electronic, chemical and thermal properties [2,3]. However
TiO; has the band gap of 3.2 eV and ZnO has 3.37 eV, hence are
active in only ultra-violet region of light, which is only of 4-5%
of the total solar energy spectrum. It is not responsive to visible
light (A > 400 nm) [3]. Hence the semiconductors like cadmium

* Corresponding author,
E-mail address: kdlaxman_222@yahoo.co.n (L D. Kadam).

https://doLorg/ 10,1016/ matpr 2020.07 481
2214-7853/® 2020 Elsevier Ltd. All nghts reserved.

has been getting used [4.5]. Unfortunately, they suffer from the
downsides like, the production and use of Cd and In, in relevant
compounds are dangerous to human health, include toxic ele-
ments, high cost because of Cd and In are the rare earth elements.
So it is pleasing to have photocatalysts amid earth abundant ele-
ments, economical, non-toxicity, high constancy and also suscepti-
ble to visible light region. These necessities turned the researchers
towards the commercial, earth abundant, non-hazardous ternary
group semiconductor with small or mid band gap. In the ternary
Cu-Sn-S system, CuySnSy (CTS) semiconductor of [-IV-VI group,
for the reason that of their attractive, outstanding optical-ther
mal-mechanical properties attracted a great deal of attention.
CTS is a ternary compound ideal as an admirable absorbing mate-
rial for photovoltaic applications because of its high absorption
coefficient (>10* cm™') and tunable bandgap (1.2 to 1.4eV) [6].
However, CTS is the most hopeful compound in the Cu-Sn-S system
because of its wide stability range and lack of Fermi level pinning
17].

Maoderately a plenty of synthesis approaches have been incorri-
gible to be appropriate for fabricating CTS nanoparticles. Physical
methods contain vacuum evaporation |8], solid state reaction [9],
co-evaporation [ 10,11}, pulsed laser deposition (PLD) [ 12,13], elec-
tron beam evaporation [ 14,15] and sputtering [ 16]. Similarly, some
chemical methods such as chemical bath deposition (CBD) |17,

Selection and Peer-review under responsibility of the scientfic committee of the Interational Conference on Multifunctional and Hybrid Materials for Energy and

Environment (MHMEE-2020).
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Abstract

In the present work vanadium oxide (V205) was prepared by simple and direct sol-gel method
by using ammonium metavanadate as precursor in the presence of ammonia as complexing
agent. For structural and morphological analysis of V,0s different characterization techniques
were used. X-Ray Diffraction and Fourier Transform Spectroscopy were used for structural
identification and functional group detection. The morphology of prepared material was

studied by Scanning Electron microscopy technique. For band gap measurement (optical
study) of V,0s, the UV-Visible Spectrophotometer techniques were used. Finally the
Photocatalytic activity of the calcinated product for Methylene Blue (MB) dye was studied. The
percentage of degradation and rate constant also calculated. The present work shows the good
photocatalytic activity of V,05 for hazardous MB dye and degradation take place in this case is
about 75%. Thus V,0s is promising material for photocatalytic activity.
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Thin Zn, _ Mn,O Films (x = 1—4 at %) by Chemical Bath Deposition:

Influence of Dopant Concentration
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Abstract—Thin films of Zn;_ Mn,O (x = |—4 at %) were applied onto a glass substrate by low-cost chemical
bath deposition (CBD). The films were characterized by XRD, UV-VIS absorption spectra, SEM, and
vibrating sample magnetometry—with special emphasis on the influence of dopant concentration x. Strue-
tural and optical properties of deposited films imply that the Mn?* ions substituted Zn®* ions without chang-
ing the wurtzite structure of ZnO. No impurity phases were detected in XRD patterns. The band gap in ZnO
was found to increase with increasing x. Magnetic measurements showed that Mn-doped ZnO samples
exhibited ferromagnetic behavior at room temperature, which tentatively was associated with the replacement
of Zn®* ions by Mn?* ions in the ZnO lattice.

Keywords: thin Mn-doped ZnO films, chemical bath deposition (CBD), optical properties, ferromagnetism

DOI: 10.3103/81061386221020096

. INTRODUCTION

Over the past two decades, diluted magnetic semi-
conductor materials have attracted much attention as
an excellent media in which both the charge (electron
and holes) and spin related phenomena take place in a
one and the same substance, which is an important
property for spintronic devices [1]. Due to a large exci-
ton binding energy of ZnO, some zinc ions can be
replaced by magnetic ions capable of ferromagnetic
coupling [2]. Among other transition metals, ZnO
doping with Mn seems most encouraging because Mn
has a highest possible magnetic moment [3], and the
first half of the d-band is fully occupied, thus promot-
ing the formation of a stable fully polarized state. In
addition, Mn is isomorphic to Zn and exhibits variable
oxidation state and acceptor properties in a ZnO
matrix since the ionic radius of Zn** (0.74 A) is smaller
than that of Mn?* (0.80 A) and larger than that of
Mn** (0.66 A).

There are continuing efforts to elucidate the origin
of the observed ferromagnetism in Mn-doped ZnO [4]
and the Mn**-induced room-temperature ferromag-
netism and spin-glass behavior in hydrothermally
grown Mn-doped ZnO nanorods |5] where the ferro-
magnetic ordering got stabilized upon an increase in
hole concentration. Wojnarowicz et al. (6] studied the

structural and magnetic properties of Co—Mn co-
doped ZnO nanoparticles obtained by microwave sol-
vothermal synthesis. Yan et al. [7] described Mn-
doped ZnO nanorod arrays prepared by CVD method
with ferromagnetic ordering above room temperature.
Droubay et al. [8] synthesized Mn-doped ZnO epitax-
ial thin films at different temperatures and achieved
room temperature ferromagnetism in the samples syn-
thesized at 950°C. Sample preparation and annealing
effects on the ferromagnetism in Mn-doped ZnO can
be found in [9).

To date, bulk samples and thin films of Mn-doped
ZnO have been prepared by different methods such as
sol—gel [10], radiofrequency magnetron sputtering
[11], pulsed laser deposition [12], and spray pyrolysis
[13]. Ferromagnetism in different (Zn0O), _ (MnO,),
systems still remains controversial and the magnetic
properties of oxide films were found highly sensitive to
preparation method [ 14, 15].

In this communication, we report on the prepara-
tion of thin Zn,_Mn,O films (x = 1—4 at %) by low-
cost chemical bath deposition (CDD) method and
their characterization, with special emphasis on the
influence of dopant concentration x.

100
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ARTICLE INFO ABSTRACT

Keywords: In this study, we fabricated zinc-substituted magnesium ferrite (MgPe;0.) (ZMF) nanoparticles with the general

Spinel ferrite formula ZngMg; _ Fes04 (x = 0.00-0.75) using 2 surfactant-assisted co-precipitation method and cvaluated

Chemical co-precipitation method their H,S gas-sensing performance. Fourier-transform infrared and X-ray diffraction analysis results reveal the

Magneuc nanoparticles formation of a cubic spinel ferrite structure. The effect of zinc substitution on the physico-chemical properties of

m MgFe,0, was studied and is discussed hercin. The polycrystalline ZMF nanoparticles arc magnetic and showed
advantageous gas-sensing performance, the results of which reveal that they are sensitive to and selective for
hydrogen sulfide (HsS) gas. The ZMF gas sensors exhibited good sensing of various test gases/vapors, such as
HaS, Ha, Cla, carbon dioxide, liquid petroleum gas, ammonia, and ethanol while warking at room temperature to
400 “C. The ZngsMgo sFe;04 composition produced the highest response toward 10 ppm H.S gas at 400 'C
operating temperature.

1. Introduction Recently, the cubic spinel structure with the general formula AB;O4

Nowadays, gas sensors have garnered tremendous attention due to
human safety concerns and environmental monitoring requirements.
Racently, the daily air pollution has increased enormously due to rapid

ustrialization and many automobiles yielding numerous pollutants
such as gases, volatile organic compounds, suspended particulate
matter, etc. Therefore, researchers, engineers, and technocrats are de-
termined (o reduce air pollution by using different methods to detect,
control, and reduce pollutants at their sources (1,2]. HzS (hydrogen
mlﬁde)lsahighlytoxicgmpmdmdbyvuimmdmﬁalemum
trearment plants, oil refineries, oil and natural gas drilling, Kraft paper
mills, tanneries, thermal power plants, etc. and natural activities such
as volcanic eruptions and anaerobic decomposition of organic waste
[4,4]. The precise detection of H,S gas during oil and gas drilling is
needed to reduce the possibility of health hazards and explosions.
Hence, developing gas sensors that can detect low concentrations of
H,Satamndufewppbwppmkmtoavddmedmgmof
toxic gases.

* Corresponding authors.

(A" are divalent metal cations and B** are trivalent metal cations) of
mixed metal oxide nanoparticles have produced the most promising
materials due to their versatile and widespread application in the fields
of biomedicine, electrochemical energy storage, magnetic recording
media, high-frequency transformers, telecommunications, etc. [5-8].
Technologists are looking for easy, simple, efficient, and effective ways
of synthesizing nanomaterials with large volume-to-size ratios and
different shapes, sizes, compositions, and morphologies | 9-11]. Choo-
damani et al. [12] reported the structural, morphological, dielectric,
and magnetic properties of single cubic spinel zinc-substituted magne-
sium ferrite (MgFe;0,) synthesized using a solution-combustion
method at a high sintering temperature of 1050 “C. Magnesium-doped
zinc ferrite is a promising material suitable for a variety of applications,
such as in transformer cores, magnetic sorbents, biomedicine, photo-
catalysts, and gas and humidity sensors [13-16]. Various spinel ferrite
nanoparticles have been synthesized in modern times using various
techniques such as chemical co-precipitation [17.18], microwave
combustion 1191, hydrothermal [ 20}, sol-gel [71], mieroemulsion [ 221,

E-mail addresses: hhpark@yonsei.ac kr (H.-H. Park), dnzambare 1 966@gmail.com (D.N. Zambare).
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ARTICLEINFO ABSTRACT

Keywords:
Azo-phenothiazine
Diazotization reactions
Ultrasound irradiation
Antimicrobial activity
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approach, such as operationally simple, tolerates a wide range of functional groups compared to conventional
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showed maximum antibacterial against S. enteric and Bacillus cereus as well as excellent antifungal activity against

A flavus and A. fumigatus.

1. Introduction

Phenothiazine (10H-dibenzo-[b,e]-1,4-thiazine; PHz) is an important
fused tricyclic ring system belonging to the thiazine family. It was first
prepared in the laboratory by the German chemist Bernthsen [1] in the
course of proving the structure of violet and methylene blue by in-
vestigations according to the Lauth's method. Since then, it has played an
important role in dye chemistry as the parent compound of thiazine dyes
such as methylene green, thionine (Th), azure dye (AZ) and toludine blue
[2]. Indeed in the last twenty years, PHz and its derivatives have found
numerous applications in other fields of electrochemistry [3], semi-
conductors [4] and chemical sensors [5], which stimulated further
research on these compounds. Further it serves as pharmacophores for
many molecules with significant biological and therapeutic value [6]. In
particular, azo-phenothiazine and its derivatives have received consid-
erable attention in recent years due to their considerable applications in
various fields vix. medicine [7], solar cells [8], organic synthesis [9].
Some examples of azo-phenothiazines (Fig. 1) show promising antimi-
crobial [10], antifungal [11a], anticancer [11b], anti- ac-
tivities, reversal of multidrug resistance and many other effects [12]. Due
to the attractive biological properties of azo-phenothiazines, the devel-
opment of convenient synthetic methods from the readily available
starting materials is very reasonable. In this context, the improvement of
traditional diazotization and its coupling reaction in designing biologi-
aﬂyacﬁvemﬂ'okisbyudngﬂnplgeﬁdmtandmvﬁmfﬂmdly

* Corresponding author.
E-mail address: ppiste321@gmall.com (P, Piste).
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synthetic technique is an important challenge for the synthetic chemist.
In recent decades, ultrasonic irradiation has proven to be a very
powerful and efficient bond formation technique in organic chemistry,
providing a versatile and facile pathway for a variety of syntheses in the
context of green chemistry. It is a promising alternative technique for
modem organic syntheses and enables chemical transformations under
the phenomenon of “cavitation”, where gaseous and vaporous cavities of
irradiated liquids expand, forms and implodes through enhancing mass
transfer. In repertoire of studies, many diazo coupling reactions have
been carried out under ultrasonic irradiation, offering higher yields,
shorter reaction times and milder reaction conditions compared to con-
ventional methods [13]. Indeed the diazo functionalization and struc-
tural modification on PHz, articulate very useful scaffolds for industrial
and biological importance. However, there were no records in the liter-
ature where the PHz diazonium functionality was prepared and reacted
directly to the metallocene ultrasonically (Scheme 1). Based on the
experience of one of our authors [14] for the combined effect of
metallocene-containing hybrids of heteroaromatic ring could confer
labelled biological properties [15] as well as photoresponsive soft ma-
terials based applications. Thus in continuation of our efforts to develop
new approaches for the design and synthesis of S/N-containing hetero-
cyclic diazo compounds, we hypothesized rapid, more practical and
eeo-ﬁimdlyulnzsoniationtuhniquefortheptmﬂonofpmdm
ferrocenyl phenothiazine azo dyes. The key theme of our synthetic
strategy is the construction of drug-like molecular libraries through the
creative reconstruction of core skeletons with privileged substituents.
For the feasibility of our chosen approach, it is primarily important to
find a suitable diazotizing agent that works under ambient conditions for
numerous amino compounds and promotes the azo-coupling reaction of

Maxmml;wmmmmzsmymnwmum

Available online 8 June 2021

2666-0865/© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (htp: //creativecommons.org/licenses /by-

wal o),



'I < wv wp-snowieage Peer Review Journal,Volume:l, Issue:l April to Jun 2020 ISSN 2320-4494 Impuct foetor 2.7286

Id GORFIRA Peold a [l Rifdcae I
ul. Reflu @y B
8 JgApfl veaas a #ad verma
aﬁam*mmm@aﬂ)mq@ﬁim

2 audt Afdea Sididler anffasaargel ciavfidlar WRsada Ao
Sfiaeren o gelt g agell colel Bsa. B gofal usfvarard waift S,
, o], 9153, SeIIc] ol bR IUARIA VST, AWelol rliof)
et neanfeads sofgdl a Seamr WKl Jifdrd AW Svlion ST
FIRIACT 3ME. IFSIgel Juenen HiHDA Pedicl & IR formfun sire

RICUR f&3e1 Aa.

_JCPIRIR KR4 -

i urdllor oIOARIl JA¥pa 3uf RFpa 319N Aodl JABIE P

_.- slicl 3URIeT el 33, Urdior ol arseRIuAn ol clifdss  fRrrme
SCCISTIONG T 3USYICHAD WSTRIA Peudel 3i@mdrd. 3ol adld adlu ajiee
Burfl P AR FRIEIG IR AN, W 3 @A IR oNEl DR ABR
SARG=c oA Il qur OA & Jaloll oRA DI FeUel 9 d daRl Jdd
3R 3B

..’ FBUR BRI P

PR DEA Pe decid ofp el el g @ ssus arn, o,

01, woue, e, Ao setsr, derjer | Akier ar fafder seifandl amen s

g I Dlgueed e gleern 39l e | gre, @ue, @, kbl |, AR,
meared! | faeer |, ggel, SR, fReresdon srn fSac 33

3 mleﬁ orecrpEla #lRys, descical Alcaldicl €iklds U, ol (b3,

sielae sl Onmacrelt am arefl, 3R, dadl, oae | B, B, s

¥, UpAdioll DelclliRicld 3R el 3Rl @ &l gleg Slegl RN

S QIEGTEN 3PNGT A a1 giecicl dovl fiima Jal gpeolld], g,

 peasft seanch

. JQERPR e decrl Jerderd el amaur aifger =1 i ddasifaser 3R

| FBUI A P, UAD 3IeRPRIOI e II6G JPIPTeRIL ot fETTel 318, Tl e

1 QG oWesl el JisIvIEl TRIvol Pvflal eIt gl FEUol e 8l 9T6a

. @uc IRl BIS, fAada grscrar gl A eIl 3ok siepRiol el A,
‘ 103 j



VOLUME - IX, ISSUE - IT - APRIL - JUNE - 2020

AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR - 6.399 (www.sjifactor.com)

WWWWWmmmmammmwmw
a3 o TR e g, & g e e
mmmmmmmﬁamﬂmmmmmwmm
Quﬁgﬁmzv‘qeﬁ‘qﬁ?ﬁ'mﬁ mﬁaﬂmﬁqmmmﬁgmmm
e TE F57 AUATEE R QA AW w2 g A 2) W = G 7w g T 56
m%m(ﬂ'mwim)mm. 3) FArE AEER FHavar S
3)arR %) mu)ma)mw)mawgmﬁwmﬁﬂ.mﬁz
mmmmmmm,ﬁmgﬁmm.mmm,mr
mmmmmmmm%mmmmﬁmmm. QRLu-LE ==
Waﬁ%mmaﬂ-(z)ﬁgmm.(z)ﬁgmmm.(a)m@mam
m.(z)ﬁ;maﬁﬁm.%mw%ﬁmmsﬁmﬁHmmwﬁ..
mmmmmmmmwmmmﬁﬁw—"
S SR e SR,




b3
h- er of Knowledye Peer Review Jouruol, Special Isue [f Aug. 2020 ISSN 2320-4494 Impact factor 2.7286
3

'S SR ERTEIAE | a1 FeeT WiwT
. feeiT AR B
A, TS HAUE WG e, THRTTR (Fe), 61960 o

TATTER € §R% 0 FaTeT FIoTEeTder quitts FHUTHR T s WUy T
1. et T T I3TT BT A7 T IETAE! 20 8 Hel wifeey sy
e e e, wee TR Riie mmmgzam' R eH HET
L WETT 2TEd, ATEE e, dleed, A%l , Foerd, 919 ® 9 w5
¥ S99 FTeTe m%armmﬁmmmwmmmm
.

S YR T ST AEHT T R TS T ST S S ard un
E5d deAEEids 49 SRET 9 ST B Y RS S 9h e
ST T GEET 1R, 3TN Hiamen Ui & e e AR

P TE TS W SIS W A, SO WIS gar SHaT HRa agae mrd
T Trgard. 0T TS FERE IVAT FoedT 89T BN gErakEl &
THA1, TEAd GATTA1 =41 U] STESITHIET FeeTdl 307 gEree 9, & o
T TIOTETE SIS S, mmmwvwmmm

mmwmmmmmmmm
= TS WTUTETS §ehiehd I1 A2 e T AEANT IO HES ST g
AR, & 4V FEHGS T RS T 6T, ST AHER T

T grEs wrfara. TS | ST are, germ |21 3yir gentt Rt ey @

139

| .
|




I
!

2 2 “ -1
- Al

/ Impact Factor-7.675 (SJIF) ISSN-2278-9308

. B.dadhar

Peer-ReYig_\_zved & Refreed Indexed
Multidisciplinary International Research Journal

May -2021
ISSUE No- (CCLXX) 292

Chief Editor Editor: Executive Editor:
Prof. Virsg S. Gawande Dr.Pinesh W.Nichit Dr.Sanjay J, Koth
Director Principal Head, Deptt. of Economics,
Aadhar Social Sant Gadge Maharaj G.S. Tompe Arts Comm,Sci Collag:
Research & Development Art's Comm,Sci Collage, Chandur Bazar Dist. Amravati
Training Institute Amravati Walgaon.Dist. Amravati,

6
ias

o . -
=

Cosmos Impact Factor (CIF)

' This Journal is indexed in :
A3dha - Scientific Journal Impact Factor (S]IF)

International Impact Factor Services (IIFS)

For Details VisitTo: www gaddh al.com Aadhar PUBUCATlONS




B.Aadhar’ international Peer-Reviewed Indexed Research Journal | ISSN: E
2278-9308

1_&5 | Impact Factor - (S]IF) -7.675, Issue NO, 292 (CCXCII) m{.

3 FATERE IrasHt ara o Begs Far wret. g gt 13

4 wer Segardts s goyd gfasr 7. tgus. 9 16
3gEY @dl § THATS SIY UF g & [y ® ey

: wrEl. vt gES 1

6 wrEt snfeardi=ar g . e H.g¥ | 24

! VAT S eaaeTH JoaiFa Ud SHEAn %8
ST, Fva gdwEar Teee

: T AYER I /. 6lS "iga s

9 Herer et ;. fEEmfave snfor amgaronr = s e 9 36

@ WHISTETE AT e afET oo v . Ry wwg # 40
wEdl Frerel AfwsgEat - TYnanht uftss  gaare

u . TS fivaas wEwn| M
12 frmmren wan snfo SRS aqE qeTS avast 49
o HESTAle  Awoarel  [AEEwil EmET  gies ST
- 13 grEars i InEgT NI BT ATIFoT gged 2
= NRAT F A § G2AE—UH UAeiE® e 25
Dr.Prakash Pawar
.5 anfeardt e anfor gysraqaus S84 59
gy WfvTH WA/ HER_FS0E HEER
16 B4l gur & 3u=grEt § wndor Sfaw # oufige Bem g 63
Critical Analysis of the Implementation of Right to Education under
17 Article 21A of the Constitution through Right to Education Act 2009 66
Prof.Shweta Shiraskar
t Awareness About Environment Through The Education And Literature
¢ 18 Dr. Ajaykumar S. Mohobansi 70
jii | Website - www.aadharsocial.com  Email - aadharsocial @ gmail.com.




B.Aadhar international Peer-Reviewed Indexed Research journal s AW
L‘Q I Impact Factor - (S)JIF) -.675, Issue NO, 285 (CCXCIT) Nzl;zyl

WHTMATET T ATHFITCATHT STsr=T 9irer |
1. Reftg gy ar

| FEAT AT 7 7 BT w2, e we warfRee

AT (o1 ) 0. Frefeeardt ar. oo, fr. qireh- 416 308
HY. 7. 9922885186 T3 dilipkone02@gmail.com

mmﬁmmmmtmwmmmmmwﬁw
-~ -~ m,mdw,wgﬁiuamaﬂ(mmmﬁﬁwer:wmmt_.mm
mmmmmmmm
mmamwﬁm:vwﬁaﬁﬁwmwmw.ﬁm
Wﬂ.mmm.mmzﬁamwﬁmﬂﬁﬁﬁm:ﬁmm
e 2. w&whxﬁﬁqzﬁmi.aﬁv‘wmﬁwmmzmiﬁwﬁm;
ﬁmmw.gﬂ.mmmﬂ.mmmmmm
Wnﬁwmﬂmﬁwﬁwﬁaﬁi«qﬁmﬁaﬁr.ﬁwnﬁwtﬁzﬁwﬁ.w
= TR EA = At svenarian, qemrger, v, AT JTAT FTRAT 4T HIEAAT
FEHTTA fATSTAT S Sty 7
ﬂ.mmmmmiﬁ%mwﬁ:ﬁqﬂ F9ft i S sy
mhﬁ@-mmmmwmﬁma'mmmw%mz
mmgwmmmmmmmamam
. TET AR, WY AT g7 gy,

RTATET AT AT TEEHTS I T Az A @ Aty gwwed wy, afy afie
TR 191 AHE AT AT IY FEErAEES 3w d wm, AT T 3 T
amkmmﬁmz‘qwammmﬁriqﬁmwﬁm:ﬁﬁﬁm,nﬁﬁﬁm
twmiiimmﬁwﬁmnmwm%wmﬁ,mmhﬁum.fﬂw%m
AT T T AHZ T A F AT A o wgwrdt i W oww qforw, s
WWWWWMWRWWMWW
mﬁmamw«,qmﬁmhmmmmﬁmwmmﬂm
FHZ AT FIATH AT A ST WiEAT AT,
mmmamwmmmwmm. =1, TWa SaE AT S 26
%1mﬁﬂﬁwﬁmmﬁ.ﬂ.ﬂmmmmwm =t fvim,
EIEE T mmg«mﬁﬁmnmmmﬁwmmm

40 | Website - www.aadharsocial.com  Email - aadharsocial @ gmail.com.



— ——

ISSN 1061-3862, Intermational Journal of Self-Propagating High- Temperature Synthests, 2021, Vol 30. No. 2, pp. 100—105. © Allerson Press, Inc., 2021.

Thin Zn, _,Mn_ O Films (x = 1—4 at %) by Chemical Bath Deposition:
Influence of Dopant Concentration

G. R. Patil’, M. B. Shelar* *, N. J. Kambale*, L. D. Kadan’, V. S. Raut*, and B. N. Pawar*

° Department of Physics, Dr. Patangrao Kadam Mahavidyalaya, Ramanandnagar,
Sangli (affiliated to Shivaji University), Maharashtra, India
® Thin Film Materials Labaratory, Department of Physics, D.Y. MW«MW Technology,
Kolhapur (affiliated to Shivaji University), Maharashira, India
¢ Department of Physics, Bharati Vidyapeeth Deemed University, Yashwantrao Mohite College,
Pune, Maharashtra, India
*e-mail: maheshshelar29@gmail.com
Received January 10, 2021 ; revised February 27, 2021 ; accepted March 3, 2021

Abstract—Thin films of Zn,_ Mn,O (x = 1—4 at %) were applied onto a glass substrate by low-cost chemical
bath deposition (CBD). The films were characterized by XRD, UV-VIS absorption spectra, SEM, and

- vibrating sample magnetometry—with special emphasis on the influence of dopant eonocntmuonx Struc-
tural and optical properties of deposited films imply that the Mn®* ions substituted Zn** ions without chang-
ing the wurtzite structure of ZnO. No impurity phases were detected in XRD patterns. The band gap in ZnO
was found to increase with increasing x. Magnetic measurements showed that Mn-doped ZnO samples
exhibited ferromagnetic behavior at room temperature, which tentatively was associated with the replacement
of Zn** ions by Mn?* ions in the ZnO lattice.

Keywords: thin Mn-doped ZnO films, chemical bath deposition (CBD), optical properties, ferromagnetism

DOI: 10.3103/51061386221020096

I. INTRODUCTION

Over the past two decades, diluted magnetic semi-
conductor materials have attracted much attention as
an excellent media in which both the charge (electron
and holes) and spin related phenomena take place in a
one and the same substance, which is an important
property for spintronic devices [1]. Due to a large exci-
ton binding energy of ZnO, some zinc ions can be
replaced by magnetic ions capable of ferromagnetic
coupling [2]. Among other transition metals, ZnO
doping with Mn seems most encouraging because Mn
has a highest possible magnetic moment |3], and the
first half of the d-band is fully occupied, thus promot-
ing the formation of a stable fully polarized state. In
addition, Mn is isomorphic to Zn and exhibits variable
oxidation state and acceptor properties in a ZnO
matrix since the ionic radius of Zn®* (0.74 A) is smaller
than that of Mn?* (0.80 A) and larger than that of
Mn** (0.66 A).

There are continuing efforts to elucidate the origin
of the observed ferromagnetism in Mn-doped ZnO [4]
and the Mn**-induced room-temperature ferromag-
netism and spin-glass behavior in hydrothermally
grown Mn-doped ZnO nanorods [5| where the ferro-
magnetic ordering got stabilized upon an increase in
hole concentration. Wojnarowicz et al. [6] studied the

structural and magnetic properties of Co—Mn co-
doped ZnO nanoparticles obtained by microwave sol-
vothermal synthesis. Yan et al. |7] described Mn-
doped ZnO nanorod arrays prepared by CVD method
with ferromagnetic ordering above room temperature.
Droubay et al. |8] synthesized Mn-doped ZnO epitax-
ial thin films at different temperatures and achieved
room temperature ferromagnetism in the samples syn-
thesized at 950°C. Sample preparation and annealing
effects on the ferromagnetism in Mn-doped ZnO can
be found in [9].

To date, bulk samples and thin films of Mn-doped
ZnO have been prepared by different methods such as
sol—gel [10], radiofrequency magnetron sputtering
[11], pulsed laser deposition [12], and spray pyrolysis
[13]. Ferromagnetism in different (ZnO), _ (MnO,),
systems still remains controversial and the magnetic
properties of oxide films were found highly sensitive to
preparation method [ 14, 15].

In this communication, we report on the prepara-
tion of thin Zn, _Mn O films (x = 1—4 at %) by low-
cost chemical bath deposition (CDD) method and
their characterization, with special emphasis on the
influence of dopant concentration x.
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ing the wurtzite structure of ZnO. No impurity phases were detected in XRD patterns, The band gap in ZnO
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1. INTRODUCTION

Over the past two decades, diluted magnetic semi-
conductor materials have attracted much attention as
an excellent media in which both the charge (electron
and holes) and spin related phenomena take place in a
one and the same substance, which is an important
property for spintronic devices [ 1]. Due to a large exci-
ton binding energy of ZnO, some zinc ions can be
replaced by magnetic ions capable of ferromagnetic
coupling |2]. Among other transition metals, ZnO
doping with Mn seems most encouraging because Mn
has a highest possible magnetic moment [3], and the
first half of the d-band is fully occupied, thus promot-
ing the formation of a stable fully polarized state. In
addition, Mn is isomorphic to Zn and exhibits variable
oxidation state and acceptor properties in a ZnO
matrix since the ionic radius of Zn** (0.74 A) is smaller
than that of Mn?* (0.80 A) and larger than that of
Mn™ (0.66 A).

There are continuing efforts to elucidate the origin
of the observed ferromagnetism in Mn-doped ZnO (4]
and the Mn?*-induced room-temperature ferromag-
netism and spin-glass behavior in hydrothermally
grown Mn-doped ZnO nanorods [5] where the ferro-
v magmticordcﬁnggotstabﬂizeduponanincmin
hole concentration. Wojnarowicz et al. (6] studied the

structural and magnetic properties of Co—Mn co-
doped ZnO nanoparticles obtained by microwave sol-
vothermal synthesis. Yan et al. [7] described Mn-
doped ZnO nanorod arrays prepared by CVD method
with ferromagnetic ordering above room temperature.
Droubay et al. | 8] synthesized Mn-doped ZnO epitax-
ial thin films at different temperatures and achieved
room temperature ferromagnetism in the samples syn-
thesized at 950°C. Sample preparation and annealing
effects on the ferromagnetism in Mn-doped ZnO can
be found in [9].

To date, bulk samples and thin films of Mn-doped
ZnO have been prepared by different methods such as
sol—gel [10], radiofrequency magnetron sputtering
[11], pulsed laser deposition [12], and spray pyrolysis
[13]. Ferromagnetism in different (ZnO), _ (MnO,),
systems still remains controversial and the magnetic
properties of oxide films were found highly sensitive to
preparation method [ 14, 15].

In this communication, we report on the prepara-
tion of thin Zn,_Mn,O films (x = 14 at %) by low-
cost chemical bath deposition (CDD) method and
their characterization, with special emphasis on the
influence of dopant concentration x.
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at investigating the synthesis of N-Mannich Bases from the 3, 4-Dihydropyrimidin-2( | H)-ones
by using nanostructure Cobalt Chloride Doped Polyaniline composite as Catalyst (PANT-Co).
The Synthesis of N-Mannich Bases from 3. 4-Dibydropyrinudin-2(1 H)-ones by using
nanostructure Cobalt Chloride Doped Polyaniline composite as Catalyst (PANI-Co) was carried
out. The effective method for the synthesis of the Mannich bases of synthetically important
compounds has been coined. We synthesized (he different Mannich Bases from 3, 4.
Dibydropynmidin-2(1H)-ones which give up to 94 % yield.

L. Introduction

The end product of the Mannich reaction is beta amino compound [1-2]. The Mannich reaction is a
type of nucleophilic addition reaction in the condensation of a compound with acuve hydrogen(s) with
primary or secondary amine and formaldebyde [3]. The general schematic representation of Mannich
reaction is given in fig. l.'nthhnm'chbascshas{uundwbcmcmsynd\aicimpommmditms
as a biologically active compound and it is a potential agents for the synthesis of various medically
valuable compounds which composes the amino alkyl chain in it. The amino alkyl chain containinf
mannich bases are clinically important for example, biperiden cocaine, ethacrynic acid, atropine,
ranitidine, trihexyphenidyl, fluoxe- tine procyclidine, etc. [4-6]. The Mannich bases are reactive
compound and can be converted in to the other compound easily for example active amino alcohols
physiologically (7).

The Mannich bases also possesses the number of potent activities such as anti-HIV [8), antimalarial
[9]. antifungal [10, 11], anticonvulsant [12), antiviral [13], antifilarial [14], anticancer [15, 16],
anthelmintic| 17), antibacterial [18,19], antipsychotic [20], anttubercular (21, 22|, analgesic [23], anti-
inflammatory [24, 25], along with the biological activity the Mannich bases are found to their
umdwunhﬁedﬂamsynﬂmhmdwmmﬂyueduaaddiﬁninh&chsﬂwpdym
surface active reagents| MJ.mmnhﬁwhmmdmdaimofmuebuumcmsivdy
used as the intermediates for the synthesis of the biologically active compounds [27,28]. Also the
dmﬁ%mdﬁxmﬁﬁﬁhw&ﬂmum’ﬁuﬁdﬁccmﬁuﬂcmmﬁﬁgmwgm [29].

= | Comtent from this work may be used under the terms of the Creative Commmons Ambuion 14 1oence. Any further distribution
Mmhwtmmwmimmhuku(u)udukmkduM.mnddumnm!bol
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Unravelling the regulatory role of miRNAs in secondary metabolite
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ARTICLE INFO ABSTRACT

Keywords Plant secondary metabolites (PSMs) such as flavonoids, terpenoids, alkaloids etc. have many biological,
mi RNA: ecological and phatrus oe utical significance Owing to their immense importance, elucidation of their regu
Secondary membolftes Intory mechanisms is pivotsl. Micto-RNAs (miRNA®), the small, endogenous, noncoding RNA molecules of
""‘"‘7:"“"' < about 21 nucleotides, capable of regulating gene expression in cukaryotes, are off late gaining swention as
H"‘:”"m“""“' . potent engineer in regulating plant secondaty metabolite synthesis. They have been used in metabolic engi-
Terpenoids ne ering as they can taget mRNAs for cleavage and tanslational re pression thereby regulatng key biologics)
Alkzloids processes. However, knowledge on their role in plant secondary metabolite biosynthesis is will in is in-
fancy. The present review comprehensively encom passes the regulatory role of mi RMAs in the biosynthetic
pathways of major plant secondary metabolites such as alkaloids, terpenoids and flavonoids with notes on
their target genes and their biosynthetic products, kind s of regulstory miRNAs with their tespective regula-
tory roles and methods of detection with a note on the future direction of relevant research.
1. Introduction mize the production of valuable plant secondary metabolites for hu-

Plants have beena prime source of food and medicine since time im-
memorial (1)e+ «1 <1 2020), Plants are considered as the storehouse of
valuable metabolites owing to their immense benefit and use as food,
wnedicine, nutraceuticals and pharmaceuticals (Modak et ol o),

~flant metabolites are broadly characterized into primary and sec-

ondary types of which primary metabolites are mostly implicated to
the e growth and development of the plant. On the contrary, secondary
metaholites, although not essential for the plant, are the defense mole-
cules, primarily engaged in combating biotic and abiotic stresses in
plants (Pann e sl 2017). An array of diverse plants secondary
metabolites viz. alkaloids, flavonoids tannins, phenolics, terpenoids,
saponins, glycosides have been utilized by human for their immense
pharmacological potential and health benefits (s Lot ot il 2016),

Off late, plant biotechnology, metabolic engineering and synthetic
biology toalkits have been employed successfully to regulate and opti-
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man use (Juerriove o1 4l 2 2018). Recenty, miRNAs have been reported
to play crucial roles in modulating many regulatory mechanisms in
plants (Samad o al, 2017) including the production of secondary
metabolites (Omo o w1, 2017). Additionally, they are flexible enough
to be positively and negatively regulated, thus providing scope for in-
creasing production of desired metabolites and limiting production of
negative metabolites (5o baelimatt win! Maghavl, 2019), Untl now, no
review on the cument topic was noted except one by Cupraetal 2010,
who compiled the reports on the identification and characterization of
miRNA in the production of plant secondary metabolites. Since 2017,
many works have been performed in the relevant fields and hete we
have tried to encompass the recent literature mostly keeping in mind
the contribution of the alder reports with notes on future perspectives.

miRNAs are small (21-23) nucleotide long, non-coding, single
stranded ribo-regulators that has the ability to regulate the eukaryotic
gene expression post ranscriptionally by binding to mRNA (Treihar =
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