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jykim@dankook.ac.kr Abstract >> For the high efficiencies of quantum dot-sensitized solar cells

_ (QDSCs), it is important to control the severe electron recombination at the inter-
Ei\fzzzd 2%:2;’;”;2:“52% face of photoanode/electrolyte. In this work, we optimize the surface passivation
Accepted 16 December, 2021  Process of ZnS/SiO, double overlayers for the enhanced photovoltaic perform-

ances of QDSCs. The overlayers of zinc sulfide (ZnS) and SiO, are coated on the
surface of QD-sensitized photoanode by successive ionic layer adsorption and
reaction (SILAR) method, and sol-gel reaction, respectively. In particular, for the
sol-gel reaction of SiO2, the influences of temperature of precursor solution are
investigated. By application of SiO, overlayers on the ZnS-coated photoanode,
the conversion efficiency of QDSCs is increased from 5.04% to 7.35%. The im-
pedance analysis reveals that the electron recombination at the interface of pho-
toanode/electrolyte is obviously reduced by the SiO, overlayers.
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Fig. 1. Schematic device structure of QDSCs
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Fig. 2. Schematics of the CISe QD-sensitized photoanode em-
ploying ZnS/SiO; double overlayers

Fig. 3. EDS mapping for each element of the TiO2/CISe/ZnS/SiO>
photoanode prepared by a standard process
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Table 1. Relative concentration for each element of the

TiO2/CISe/ZnS/SiO- photoanode prepared by a standard proc-
ess

Element at.%
Ti 12.05
(¢} 50.07
Cu 0.10
In 0.07
Se 0.27
Zn 0.28
S 0.17
Si 0.39

Fig. 4. EDS mapping for each element of the TiO2/CISe/ZnS/SiO>
photoanode prepared by a modified process.
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Table 2. Relative concentration for each element of the

TiO./CISe/ZnS/SiO, photoanode prepared by a modified proc-
ess

Element at.%
Ti 26.11
(¢} 58.99
Cu 0.13
In 0.21
Se 0.58
Zn 0.52
S 0.36
Si 0.37
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Fig. 5. Photocurrent density-voltage (J-V) characteristics of
QDSCs according to the method of surface modification

Table 3. Summary of J-V characteristics for QDSCs according
to the method of surface modification

Jsc Voc n
T FF
P L maem) | (V) %)
ref 17.81 0.56 0.50 5.04
SiO, 22.95 0.56 0.49 6.35
SIOZ. 26.13 0.56 0.50 7.35
annealing

Transactions of the Korean Hydrogen and New Energy Society <<



660 UXPY ZS EHUTR|Q) TH EM SIS QI8 ZnS/Si0: 015 QH{3|0|0 7t

ref
0.74 — S|02
= SiO0, -40°C

0.2
0.1
0.0

400 500 600 700 800 900 1000 1100
Wavelength (nm)

Fig. 6. IPCE spectrum of QDSCs according to the method of
surface modification
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Fig. 7. Electrochemical impedence spectra of QDSCs accord-
ing to the method of surface modification
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