RESEARCH ARTICLE

www.crt-ioumal.org

Investigations on The Effect of Cd Dopant on The Properties
of 2D Nanostructured Vanadium Oxide Thin Films

Niju Rajan* and D. V. Manjunatha

The structural, morphologi e, B
LR o, th_rpﬁl ogic, and photosensitive characteristics of pure and
; ped V, O thin films grown by spray pyrolysis are investigated in thi
work. To stabilize th inei S g
. e the precursor, glycine is added during preparation. The
choice c.>f .C.adfmum (Cd) as a dopant is made with Vanadium’s ionic radius
_ c:mp:tlblhty in consideration. X-ray Diffraction (XRD) measurements show
that t! i i
R e o;‘thlorl'!omblc s?ructure does not alter with the addition of Cd dopant.
e morpho ogical studies reveal that the surface roughness of synthesized
V,0s Increases with dopant concentration. Investigation of field emission
scanning electron microscope (FESEM) images indicate that as the dopant
co.ncentratlon increases, the produced film’s particle size reduces and hence
!t is suitable for gas sensing applications. UV-vis spectroscopy is employed to
investigate the influence of doping on the absorbance, transmittance, and
. optical energy gap of the deposited thin film. The material can be taken into
account for photovoltaic applications, as the investigations demonstrate an
improved transmittance rate, lower absorption rate, and an increase in the

optical bandgap in the visible spectra. .

1. Introduction

Among other metal oxides, the growth of Vanadium Ox-
ide thin films at lower temperatures has proven to be
challenging['?l V,0; thin films were grown using a variety
of growth techniques, including spray pyrolysis, spin coat-
ing, thermal evaporation, sputtering, sol-gel, and Chemical
Vapor Deposition (CVD).*7I One of the main sets of tech-
niques used to create a variety of metal oxides is the CVD
method. When dealing with melting precipitations or pow-
ders as precursor materials, the term “Spray Pyrolysis® (SP)
is employed. Spray Pyrolysis is an efficient method for replac-
ing components in the precise concentration in the precursor
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mix. Numerous compounds, mdu@
vanadium monoxide (VO). Vaﬂa_d“fm
sesquioxide (V,0s), vanadium dioxide
(VO,), vanadium pentoxide (V,0s). and
others, are produced by vanadium when
combined with oxygen. Among the po-
tential Vanadium Oxide compounds, the
stable stage V,05 has a wide optical
bandgap, good chemical and thermal
stability, and exceptional thermoelectric
properties, making it 2 likely candidate
for use in a variety of sensors and photo-
voltaic applications.!®'*! The growth and
development of both pure and Cd-doped
V,0; are investigated in this work em-
ploying the spray pyrolysis process on
glass as the substrate. Based on ionic ra-
dius compliance, Cadmium with an ionic
radius of 1.44 A° has been considered a
‘ ~ viable equivalent for Vanadium with an
B ““~' jonicradius of 1.34 A°. To the greatest ex-
tent of the author’s comprehension, little
study on the characteristics of Cd-doped V,05 generated using
the spray pyrolysis process has been published to date. Ithas been
established that the sensitivity and selectivity of a gas sensor are
enhanced by an increase in surface roughness and a reduction in
particle size of the produced thin films, which can be enhanced
by introducing a suitable dopant. It has been observed that with
the introduction of Cd asa dopant, there is an increase in sur-
face rm_:.ghness, a reduction in pa.r'ticle size, and an improved
transm}ttance rate, a lower :fb_sorpnon rate, and an increase in
the optical bandgap in the visible spectra. Thus, the incorpora-
Fion of Cd doPant enhances .the possibility of using these films
in photovoltaic and gas sensing applications. Therefore, studi
have been conducted to determine how different concel;tmtjoxelz
gfgeghl%:st.les affect physical, morphological, and photosensitive

2. Experimental Section
2.1. Thin Film Development

The spray pyrolysis process was exploited to cr .
pure V,05 and V,0; with Cd dong in vaﬁousifoiun?sl?yem of
volumes on a glass substrate. Holmarc Spray Pyrol sisl‘;eql.lal
ment was utilized for the development of thin films gd quip-
sen as the dopant because its ionic radius was close twat}i cho-
vanadium. The 0.05 M precursor solution was made b° .alE of
0.5849 g of Ammonium Metavanadate and 0.3753 g Og Glydin
e
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