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Degradation of a nano-thick Auw/Pt bilayered catalytic layer with an
electrolyte in dye sensitized solar cells
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'Department of Materials Science and Engineering, University of Seoul
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Abstract A 045 cm® DSSC device with a glass/FTO/blocking layer/TiO./N719(dye)/electrolyte/50 nm-Pt/50
nm-Au/FTO/glass was prepared to examine the stability of the Au/Pt bilayered counter electrode (CE) with electrolyte
and the energy conversion efficiency (ECE) of dye-sensitized solar cells (DSSCs). For comparison, a 100 nm-thick
Pt only CE DSSC was also prepared using the same method. The photovoltaic properties, such as the short circuit
current density (Ji), open circuit voltage (Vo), fill factor (FF), and ECE, were checked using a solar simulator and
potentiostat with time after assembling the DSSC. The microstructure of the Au/Pt bilayer was examined by optical
microscopy after 0~25 minutes. The ECE of the Pt only CE-employed DSSC was 4.60 %, which did not show time
dependence. On the other hand, for the Au/Pt CE DSSC, the ECEs after 0, 5 and 15 minutes were 5.28 %, 3.64
% and 2.09 %, respectively. The corrosion areas of the Au/Pt CE determined by optical microscopy after 0, 5, and
25 minutes were 0, 21.92 and 34.06 %. These results confirmed that the ECE and catalytic activity of Au/Pt CE
decreased drastically with time. Therefore, a Au/Pt CE-employed DSSC may be superior to the Pt only CE-employed
one immediately after integration of the device, but it would degrade drastically with time.
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[Fig. 1] The illustration of the DSSC.
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[Fig. 2] Current-voltage (I-V) characteristic of

Au/Pt CE employed DSSCs with time.
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