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Cu;ZnSnS4 Nanosheet Arrays as Counter Electrode Materials for
Quantum Dot-sensitized Solar Cells
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Abstract: Cu,ZnSnS, (CZTS) nanosheet arrays were synthesized by a two-step technique consisting of vapor deposition and
ion-exchange, and used as the counter electrode in quantum dot-sensitized solar cells (QDSCs). The electrocatalytic activity and
photovoltaic performance were investigated. The results indicate that the CZTS nanosheet arrays is composed of tetragonal phase
structure. The QDSCs based on CZTS counter electrode exhibit an energy conversion of 0.80%, which is greater than that based on Pt

0.34%). The improved photovoltaic performance is attributed to the superior electrocatalytic activity of CZTS nanosheet arrays.
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Fig. 1 XRD pattern and Raman spectrum of Cu,ZnSnS, (CZTS) nanosheet arrays

(a) Surface images

(b) Cross-section images

2 CZTS YK )T S ) SEM I
Fig.2 SEM images of CZTS nanosheet arrays
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(a) TEM image

(b) Mapping of element Cu

(c) Mapping of element Zn

(d) Mapping of element Sn

(e) Mapping-of element S

K3 CZTS 9K i TEM B KAHRLE Cuy Zn, Sn Al S JEEIK] EDS
Fig. 3 TEM image of CZTS nanosheet arrays and its EDS mapping of elements Cu, Zn, Sn and S
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(b) Equivalent circuit

R—Serial resistance ; R.—Charge transfer resistance; Zy—Warburg

resistance; CPE—Constant phase element
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Fig. 4 Electrochemical impedance spectra and equivalent
circuit of systems with different counter electrodes
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Table 1 Electrochemical performance of systems with
different counter electrodes
Electrode R/Q R /Q
Pt 8.34 20.43
CZTS 8.40 11.03
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Fig. 5 Photocurrent density—voltage curves of QDSCs with
different counter electrodes
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Table 2 Photoelectric performance parameters of QDSCs
with different counter electrodes

Electrode Vo V Jso/ (mA'cm’z) FF n/%
Pt 0.49 1.98 35.77 0.34
CZTS 0.50 3.58 44.69 0.80

Voe—Open-circuit voltage; Ji—Short-circuit current; FF—Filling factor;

n—Incident photon-to-electron conversion efficiency
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