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Abstract: Cobalt sulfide nanomaterials are considered as important counter electrode materials for dye-sensitized so-
lar cells. A potential reversal electrodeposition technique was applied to fabricate transparent cobalt sulfide film
with fluorine-doped tin oxide glass as substrate. The experimental results demonstrate that the surface morphology of
cobalt sulfide films is mainly dependent on the pH value of plating solution. The thickness of cobalt sulfide films can
be effectively controlled by electrodeposition cycles. Then, cobalt sulfide films were used as counter electrodes of
dye-sensitized solar cells. Electrochemical measurements prove that cobalt sulfide counter electrodes exhibit high
electrocatalytic activity. In particular, under electrodeposition condition of pH 7.2 and 12 cycles, cobalt sulfide coun-
ter electrode composed of the nanosheet structure exhibits higher electrocatalytic activity than platinum electrode, due
to the increase of electrocatalytic active sites. Meanwhile, remarkable photoelectrical conversion efficiency of the

dye-sensitized solar cell based on cobalt sulfide counter electrode is up to 7.26% with an average value of 7.18% for
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ten devices, which is higher than that of the dye-sensitized solar cell equipped with platinum electrode (6.94%).

K ey words: counter electrode; cobalt sulfide; potential reversal electrodeposition technique; sheet morphology
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Fig. 3 (a, b) J-V curves of DSC based on Co-S and Pt Ces and (c) photovoltaic parameters of
DSC based on S-pH7.2 as a function of device quantity
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Tablel Photovoltaic performance parametersof DSC
based on Co-Sand Pt Ces

CE  Js/(mA-cm?®)  VoclV FF 1%
Pt 15.94 0.67 0.65 6.94
S-C10 19.78 0.69 0.51 6.96
S-C12 18.47 0.69 0.57 7.26
SCi14 17.11 0.69 0.56 6.61
S-C16 16.52 0.69 0.55 6.27
S-pH5.8 14.10 0.70 0.52 5.13
S-pH6.7 16.96 0.68 0.56 6.46
S-pH7.2 18.47 0.69 0.57 7.26
S-pH7.6 11.56 0.67 0.54 418
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The symbols represent experiment data, and the solid lines express fit
results for EIS data.
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Table2 Fitting parameters of EISfor Co-Sand Pt Ces
CEs Pt  SpH58 SpH6.7 SpH7.2 SpH7.6
RJQ 29.55 53.32 45,52 38.95 61.13
RA/Q 17.56 31.21 25.86 16.98  237.10
ZNIQ 9.01 10.67 9.69 8.51 20.21
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