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SOLVOTHERMALLY DERIVED Cu;FeSnSg: A POTENTIAL
CANDIDATE FOR PHOTOCATALYSIS AND PHOTOVOLTAICS
Vishal Dhiman’, Deepesh Bhardwajj. Tarun Chandel’, Kanjana Sharma’, Anuj Duheys. Dixit Prasher®
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Abstract

The present work reveals the morphological and compositional studies of Solvothermally prepared Cu,FeSnS,
(CFTS) particles. A pale yellow solution was obtained by mixing suitable amount of CuCl:.2H:O for Copper
source, FeCl.4H20 for iron source, SnCl..2H20 for tin source and Thiourea (SCINH2)2 for sulfur source in 50 ml
Dimethyl formamide (DMF) solvent. The compositional and morphological studies of the grown material were
carried out by using Energy Dispersive X-ray Analysis (EDAX) instrument aftached with Scanning electron
microscope (SEM). SEM studies shows that the CFTS particles are uniformly distributed with average size of
around 0.5 microns whereas the particle size of CFTS was reduced to 03 microns when PVP
ipelyvinylpyrrolidone ) added in the precursor solution. It was observed that the CFTS particles are Fe poor whereas
the other compositions are within in the range of stoichiometric ratio, On the other side Fe content improves when
PWVP was used as a capping agent. The physical appearance of material shows thai the band gap of obiained material
may be close to the encrgy value suitable for Photovoltaic devices,

Keywords: Cu,FeSnS,, Solvothermal synthesis, Scanning electron microscope, EDAX.
L. Introduction

Cu,FeSnS, (CFTS) belongs to the eategory of guaternary chaleogenides and considered o be very encouraging
maierial dve w its wide applications in photocatalysis, thin film solar cells, optoelectronics etc.[1-3]. Due o iis high
value of absorption coefficient (10° cm™'y and direct optical band gap ranging from 1.2 eV 1o 1.5 eV, CFTS can be
used as a absorber material for the fabrication of thin film solar cells [4-3]. CFTS based dye synthesized solar cells
(DSSC) [6] were reported with the power conversion efficiency of about 8%. It is observed that the CFTS may
show good results in comparison to Cuo,ZnSnS, (CZTS) both in photo catalysis and in photovoltaics. Different
techniques were used to prepare CFTS nanostructures e g ball milling [7], hyvdrothermal [8], Electro spinning , hot
injection etc. For large scale fabrication we can wuse solvothermal method to obtain good quality material. The
solvothermal process is a chemical reaction processed in a closed systzm in a solvent (noR-aquenus of aqueous
solution). The reaction in solvothermal is processed at higher temperature than the boiling point of the solvent. In
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INTERNATIONAL JOURMAL OF SCIENTIFIC & TECHNOLOGY RESEARCH YDUUME 9, ISSLE 03, FEBRLUARY 1020 SN 22772018

Electrodeposition Of Cuinse, Thin Films For
Renewable Energy Source Applications

Ranjana Sharma, Dixit Frasher, Deepesh Bhardwa)

Abatract: In the pressnt work the thim fims of CulnfSal were grown by slecinodenceiion bschnique an highly conductng tin cxide {Fluonne daped)
sprayed cvar glass subsirabe and slaniess sissl subsiraia. CulnS e in fis ware deposiad on wanous subsiraiegs using an agusous bath conkaining
Coppar chigride, indium chicrides and seknium dionide napprogriate ralioand pH of the bath was Kept &7 1.50 using few dneps of Hydrechionc acid. To
gl tne struciaral miormation, CulnSed min fiFes werne ureesgo X-ray difracion (ORD) iechmique, MOomnoiogical and compodiliongl invetgations. wae
done u=ng =canning =lecinon momsoopy (SEW) altached EDAX. The resull phiamesd ev=alec ot fime grown are highly adhesve o respectve
subsirzios ord o of qualty. BEM micrograph shows that tha grown partielos o choped a2 nanchakas whan grown on FTO. Tha surince of e
Nakes disriBaiad 10 8 langlh of mciens rangs bul e width of 5 Nake has a nano rands. Howesr Tor CulnSa thin ims giown on shasl sibstrals, the
memphaiegy B draatcally cnanged, he paricles i g case ans oval shaped with near sbeichio melnc aamic % ratk. was lound Tl CuinSe thies flme

groman o stankess stes were e Bps where as thase growen on FTO wers n-type nnaiue.

Inedee Teoms: CulnSe?, Thin G, Cpelc Vokammogram, SEM, XRD

-

1 INTRODUCTION

Prasently, Culnga; 15 the |aading matenal ior the fabrcaton of
Ealar, calls, tua to ts nigh value of cplical absarplion coeMmclent
(=107 em™} and band gap of arcund 1.0 &V_ It is direct band
gap materiad and beElongs o e family of copper Daseo
chalcogenide semiconducion in recent years Some memibers
of this famity have gained considerable attenbon because of
their potential applicalions, mamly in opto-slecironic devicas,
non-inear oplics ard solar cels [1-7L In particular solar cells
labricated wsng CulnSe; are already repored 1o raach
efficiences  above 19% in laboratory cefs [8.9] The
Elecirogeposition ennique nas developed info 3 competiive
process Tor fabricatng low cost thin fim phatowoltaic csils
Meary all phoiovoliac matenals can be slectodeposied:
however, ng significant efion was devoled o cbtaining photo-
voltaic quality matenal untl a few years ago. Elecirogepostion
Iz an easily auiomaled and coniolled process mat could be
epecied [0 produce pROVORNE cells In Suflicient quantity o
hixve an Impact on Solar 10 elecirical enerdy comwersion by ihe
end of this century. There are vanous factors on which the
elecirodeposition of the required film depends such as
concentration of varous chemicals in the bath. suitable
deposiion potenial, cument fensity, Bam lemperature, and pH
af the solulion. BlECoeepositon & an easily conmolled and
auiomated process. All these parameters can be oplimized
easily for a single metal deposition. The differend metals have
diferent Reducton/oxidation potentials, so co-deposition of
different metals is quite dificult 1o form varous alleys. Mow, It
I= necessary o bring the reduction potential of diferent metals
at single deposition potential which can be possibie by varying
deposdion parameiers (10-14]).

= Rawans Shama = cuTewy working as Assisfan! Frofessor W
Departmont OF Phpscs, Mahamshl Matasdeahwsr (Doamad &0 be
Llevarally, L B r-daabada, Harpana, E-rmanl
raganradini2d | Tifomel com

- Pk Pk Lv cairmmeihi ssneking sn Ssseadeie Plosfessas s

Electrodeposiion is based on twodthnes slecirodes system and
a yery econamical method. This technique 15 very easy o
operale, requines less wastage of maderial and frequendhy wsed
1o fabricate bow cost thin fims and #s instrumentation is very
attractive [15-17]

2 EXPERIMENTAL DETAILS

The three electrode systam were used for the co-deposition of
Copper  lons, Indwm  ©ons and Selenmum content by
glacinpdepostion method. The sawrated calomel elkecirods
|SCE) wag uted o keep e potential of Bah conslanl and
named as 3 reference lecinode, 10 measure me Dam potental
patnum eecirode was used and refer 5 counter eleciode,
For ihe electrodeposition of CulnSe; thin films  highly
conducting tin oxide (Fluonne doped) spraved over glass
substrate and stainkess steel substrate were used and
refereed a5 9 woriking eleciroge. The aquesus bain for
Culnsas min Nims consste of 0206 CuCl; 0.06M InCl; and
0020 Seds wilh 137 ratio kr Culinse conents and for
stainless steel ratie was 1:5:3. To get the suitable potential for
the growth of CulnSe; thin fims cyclic voltammogram was
recorded using computer confroled pofentiostat and same set
up wWias used Tor me co-geposiion of required ons. The
vollammetry Qraph shows he pieau egion a1 around -
E50mY and the same pofential was chosen for e deposifion
versus @ satwated Calpmel Electmoe (SCE). The growth of
the films were carmied out at reom temperaiure and pH of the
bath was kept at 1.50 using few drops of Hydrochionc cid.
after elecirodeposition, the CulnSe; films were wacuum
anneded at 30 *C o improve the crystallinty of the film for
two hours. ¥-ray diffractomeler was used to ged fhe structural
mniprmaton of e films and model of the XRID instrumend used
was Bruker DE advance. Maormphological and compositional
shudies were dore on the SEM/EDAX nsirument of model
Philips SEMEDAX Model - Quania 200 FEG

3 RESULTS & DISCUSSION
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Abstract

The Content based image and video (Sequence of images) refrieval has been
progressively more used to desciibe the way toward rvetrieving the required images or
pictures and videos from a huge collection of dataset based on features that are separated
from the sequence of images. Several methods has been developed in which image
retrieval using different features, there are also different methods by which we can
retrieve videos also. Three image features are extracted from the video key frames namely

block YCbCr color feature, bit feature and hybrid(combined) feature firom dither based
block truncation code.

Kevwords: YCbCr color feature, Hybrid(combined) feature, Video retrieval.
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Abstract

Overview:, In the face of rapidly changing data, a scope of case casualty proportion estimates for coronavirus illness 2019
(COVID-19) or Nobel coronavirus have been delivered that vary generously in extent. We meant fo give strong estimates,
representing controlling and ascertainment inclinations. The current study planned to look at the risk factors for death due
to Covid-19 and its impact on people and Healtheare utilization for Covid-19.

Method: We collected individual-case information for patients who who died from COVID-19 in Mainland, and for cases
outside of Mainland from govemment or ministry of health websites and media reports for 37 countries.

These individual-case information were used to estimate the time between start of symptoms and result (death or discharge
from emergency clinic). We next gained age-defined estimates of the case casualty extent by relating the all out scattering
of cases to the watched all out deaths in Mainland, expecting a consistent ambush rate by age and changing for demography
and age-based and region based under-ascertainment, We moreover estimated the case casualty extent from singular line-
list information on 1334 cases perceived outside of Mainland. Using information on the inescapability of PCR-asserted
cases in worldwide inhabitants repatriated from Mainland, we procured age-defined estimates of the sickness casualty
extent In additinn information on ase-delineated reality in a sihset of 3663 eases friom Mainland were nsed to estimate the
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Abstract—Nervous system cells including neurons and neurons or nerve cells transmit information and
non-neuronal cells from the brain. They organize themselves into complex network that performs nervous
system functions.. Execute half breed processing strategy utilizing Genetic Algorithms (GA) and Artificial
Neural Networks (ANN) for determination of features and no of neurons in the shrouded layers of ANN
classifier to improve classification exactness for epileptic cases. Looking at epileptic classifications results for
single concealed layer and twofold shrouded layer ANN classifier after determination of features and no of
neurons in the concealed layer by utilizing half and half calculation presumed that twofold concealed layer
ANN classifier shows improved precision in arranging EEG signals. The main purpose of our research is to use
signal processing tools to analyze the obtained EEG signals, such as wavelet transforms, and classify them
mto different classes. The features of the EEG were extracted using wavelet transform and autoregressive
models. After feature extrusion, the secondary goal 1s to improve the accuracy of the classification. To achieve
this, we applied a neural network classifier based on reverse propulsion. Characteristic infarctions and
classifications from 100 subjects in each group were analyzed and the data was divided into traiming, testing
and verification of the proposed algorithm.

Index Terms—Epilepsy, Discrete wavelet transform (DWT), Electroencephalogram (EEG), Genetic
Algorithm (GA) and Artifieial Neural Networks (ANN).
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