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Abstract: Copper Zinc Tin Sulfide

(CZTS) semiconductor has been used as counter electrode in QDSCs.

However, the highest power conversion efficiency (PCE) of the corresponding QDSCs was lower than 4%. Herein,

copper-deficient CZTS was synthesized through modified hot-injection method. The as-prepared CZTS is made

into counter electrode

(CZTS/FTO). PCEs up to 5.75% and 7.64% for CZTS/FTO based CdSe and CdSeTe

sensitized QDSCs are obtained, respectively. The excellent photovoltaic performance is associated with the good

conductivity and catalytic activity of CZTS. Electrochemical impedance spectroscopy (EIS) and Tafel polarization

are used to verify the good electrochemical properties of CZTS/FTO.
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Fig.1 TEM (a) and HRTEM (b) image of the synthesized
CZTS nanocrystals

3500

3000 4

(112)

2500 4

[
[=3
$=3
(=}
2

1500 A

Intensity / a.u.

1 000 A

500 4

| PDF26-0575
0 T T T = T

20 30 40 50 60 70
20/ ()

P2 GBI BRANK AR B X A AT AT

Fig.2 XRD pattern for CZTS nanocrystals
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Fig.3  Absorption spectrum of the synthesized CZTS
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Fig.4 Raman spectrum for CZTS nanocrystals
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Table 1 Calculated chemical compositions from EDS and ICP,respectively

Element Cu Sn S
Atomic ratio from EDS 1.64 1.0 3.79
Atomic ratio from ICP 2.1 1.0 3.8
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Fig.5 J-V curves of CdSe QDSCs using CZTS/FTO or P/

FTO as counter electrodes
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Table 2 Parameters obtained from the J-V curves in Fig.5

Counter Electrode Jo ! (mA-cm™) Vel V FF/ % PCE / %
CZTS/FTO 15.34 0.597 62.82 5.75
PYFTO 11.52 0.546 28.12 1.77
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Fig.6 EIS spectra(a) and Tafel polarization curves(b) of CZTS/FTO and PUFTO counter electrodes
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Table 3 Parameters from EIS spectra

Counter Electrode RS/ Q Ren 1 Q R/ Q
CZTS/FTO 8.757 9.212 8.559
PY/FTO 27.17 161.4 5 849

F 4 AEIEREATF CdSeTe QDSCs FEINEARSH
Table 4 Parameters from CdSeTe QDSCs using CZTS and Pt counter electrodes, respectively

Counter Electrode Jo ! (mA-em™) Vel V FF/ % PCE / %
CZTS/FTO 20.45 58.14 7.64
PYFTO 14.96 27.09 241

XFHL Y 14.96 mA -em™.0.594 V #1 27.09%, 757
W CZTS/FTO X HL Xt CdSeTe & 1 44 HL ¥l (136
FAPE, [FIE™N ST CZTS/FTO 1E A X i A b1 Rk i
TR L8
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&7 S b KRIAAE b, A F Pe X LB
CZTS *f e il B AT PG S5 1) Fl i Ak T 1 DA B Fi fb 2 B
JEME i CdSe Fl CdSeTe QDSCs 43l ik 2 T 5.75%
1 7.64%1) B B 55 305, Wl HT 1 DL CZTS/FTO h
Xt LI ) QDSCs IR
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