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Optimization of Fabrication Conditions for Cu,S Counter Electrodes of
Quantum Dot-Sensitized Solar Cells
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jykim@dankook.ac.kr Abstract >> For the development of highly efficient quantum dot-sensitized solar

_ cells (QDSCs), it is important to enhance the electrocatalytic activity of the coun-
giszgzd ESDZS;;?Z:;?)Z? ter electrodes (CEs). Herein, a fabrication process of Cu,S CEs are optimized for
Accepted 16 December, 2021  the development highly efficient QDSCs. The surface of brass film is treated with

HCI solution to prepare the Cu,S CEs, and the concentraion as well as the tem-
perature of HCI solution are controlled. It is found that the uniformity for the
thickness of prepared Cu.S CEs is enhanced when the diluted HCI solution is
used, compared to the HCI solution of standard concentration. In addition, the
electrocatalytic activity of the Cu,S CEs is also increased with the modificed proc-
ess, which is confirmed by impedance data and Tafel polarization curves. As a re-
sult, the photoconversion efficiency of QDSCs is improved from 4.49% up to
5.73%, when the concentraion and temperature of the HCI treatment are effi-
ciently optimized.
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Fig. 1. Schematic device structure of quantum dot-sensitized
solar cells
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Fig. 2. Photographs of (a) liquid electrolyte and solid-state
electrolyte, (b) Cu2S CEs prepared with a standard HCI treat-
ment at 70°C (ref) and with a modified HCI treatment at 100,
110, 120 and 130°C
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Fig. 3. Nyquist plots of symmetric dummy cells empolying Cu,S
CEs according to the fabrication conditions
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Fig. 4. Tafel polarization curves of symmetric dummy cells em-
polying Cu,S CEs according to the fabrication conditions
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Fig. 5. SEM images and EDS spectra for Cu,S CEs according to the fabrication conditions. (a) Standard and (b) dilute-110 coditions
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Fig. 6. J-V characteristics of the QDSC employing empolying
Cu,S CEs according to the fabrication conditions

Table 1. Summary of J-V characteristics of the QDSCs empo-
lying Cu,S CEs according to the fabrication conditions
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