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Abstract : The present study reports the incorporation of calcium ions into the CuS counter electrodes (CEs) in order to
modify the photovoltaic performance of quantum dot-sensitized solar cells (QDSSCs). Metal ion-doped CuS thin film was
prepared by the chemical  bath deposition (CBD) method on FTO substrate and used directly  as counter electrodes for
TiO₂/CdS/CdSe/ZnS photoanodes based QDSSCs. For the Ca-doped CuS thin films, copper nitrate and thioacetamide were used
as anionic and cationic precursors. Calcium nitrate tetrahydrate was used as doping material. The surface morphology of Ca-
doped CuS CEs indicates  that  the  fragments  are  uniformly  distributed,  and the structure  is  densely  packed with  high
crystallinity. The changes observed in the diffraction patterns suggest that Ca dopant can introduce increased disorder into
CuS material structure. EDX analysis was employed to determine the elemental identification, and the results confirmed the
presence of Cu, S, and Ca on the FTO glass substrate. The photovoltaic current density – voltage characteristics of Ca-doped
CuS CEs  shows  the  specific  improvements  in  open  circuit  voltage  decay  (Voc)  and  short-circuit  current  density  (Jsc).
Electrochemical impedance spectroscopy results display that Ca-doped CuS CEs have greater electrocatalytic activity and
charge transport capacity than bare CuS. All the experimental results indicate that 20% Ca-doped CuS CE based QDSSCs
exhibit high power conversion efficiency (η) of 4.92%, short circuit current density of 15.47 mA cm⁻², open circuit photovoltage
of 0.611 V, and fill factor (FF) of 0.521 under illumination of one sun.
Keywords : Ca-doped CuS counter electrodes, surface morphology, chemical bath deposition method, electrocatalytic activity
Conference Title : ICCCECP 2018 : International Conference on Chemistry, Chemical Engineering and Chemical Process
Conference Location : Tokyo, Japan
Conference Dates : March 27-28, 2018

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:12, No:03, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

2,
 N

o:
03

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

68
17

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(03) 2018 1

https://publications.waset.org/abstracts/86817.pdf

