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Abstract >> Quantum dots (QDs) are attractive photosensitizer candidates for ap-
plication not only in solar cells but also in solar hydrogen generation. For the pre-
partion of highly efficient QD-sensitized photoelectrodes, it is important to re-
duce electron recombination at the photoanode/electrolyte interface. Here, we
study on the coating condition of ZnS passivation layers on the photoanodes in
QD-sensitized solar cells (QDSCs). The ZnS passivation layers are coated by suc-
cessive ionic layer adsorption and reaction method, and as the cation precursor,
zinc acetate and zinc nitrate are empolyed. Due to the higher pH of cation pre-
cursor solution, the ZnS loading is improved when the zinc acetate is used, com-
pared to the zinc nitrate. This improved loading of ZnS leads to the reduced elec-
tron recombination at the surface of photoanodes and the enhaced conversion
efficiency of QDSCs from 6.07% to 7.45%.
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Fig. 1. Schematic device structure of quantum dot-sensitized
solar cells (QDSCs)
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Fig. 2. Schematics of the CISe QD-sensitized photoanode em-

ploying ZnS passivation layers
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Fig. 3. SEM image and EDS mapping for each element of the
TiO,/CISe/ZnS photoanode prepared by using zinc nitrate pre-
cursor solution

Table 1. Relative concentration for each element of the TiO./
ClISe/ZnS photoanode prepared by using zinc nitrate pre-
cursor solution

A=) wel s m"E AS & 5 vk

Fig. 4. SEM image and EDS mapping for each element of the
TiO,/CISe/ZnS photoanode prepared by using zinc acetate
precursor solution

Table 2. Relative concentration for each element of the TiO,/
CISe/ZnS photoanode prepared by using zinc acetate pre-
cursor solution

Element at.% Element at.%
Ti 32.73 Ti 35.52
o 61.96 (¢} 56.82
Cu 0.28 Cu 0.19
In 0.30 In 0.41
Se 0.47 Se 0.69
Zn 0.64 Zn 0.80
S 1.01 S 1.23
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Table 3. Summary of J-V properties of QDSCs according to 204 L5 g
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Type Jsc Voc FF I Y00 400 550 600 700 %0 900 1000 1100
P maem) | ) %)
- - Wavelength (nm)
Zinc nitrate 20.97 0.55 0.53 6.07
Zinc acetate 21.74 0.60 0.58 7.45 Fig. 6. IPCE spectra and integrated Jsc values of QDSCs ac-
cording to the zinc cation precursor
(a) (b) (c)
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Fig. 7. (a) Recombination resistance, (b) chemical capacitance, and (c) electron lifetime for the QDSCs according to the zinc cation

precursor.
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