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Degradation Analysis Toward Improvement in Durability of Dye-Sensitized Solar Cells
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Higher efficiency and improvement in the durability of dye-sensitized solar cells (DSC) are important issues
in practical use. To improve efficiency and durability, a detailed understanding of the mechanism of DSC is
required. In this paper, we report various analysis methods to understand the degradation mechanism. We
conducted a heat resistance test on DSC comprised of different electrolytes and evaluated them using
photocurrent-voltage characteristics, UV-visible absorption spectrum, stepped light induced measurements of
photo-current and voltage measurement, and electrochemical impedance measurements.
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Table 2 Photocurrent-voltage characteristics 00 - : -
before heat resistance test. 250 350 450 550 650 750 850 950
& (hm)
Jsc mA/cm?) | Voe (V) FF (-) n (%)
A 16 0.62 0.70 70 X1 THEMEREREFDON719BF DRI -FRRIRANXT FILD
EREZME
B 15 0.69 0.67 6.9 Fig.1 Aging variation of UV-Vis absorption spectrum of N719
C 15 0.66 0.70 6.8 dye desorbed from the cell.
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Table 3 Photocurrent-voltage characteristics after heat resistance test.
Jsc (mA/cm?) Voc (V) FF (-) n (%)
A 5.0 (31%) 0.53 (85%) 0.53 (76 %) 1.4 (20%)
B 11 (71%) 0.56 (81%) 0.60 (90%) 3.6 (52%)
C 12 (81%) 0.59 (90%) 0.66 (95%) 4.7 (70%)
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Fig.2 (a)

Diffusion coefficient in TiO, electrode, (b) Electron lifetime in TiO, electrode.
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Fig.3 Impedance spectrum before heat resistance test.
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Fig.4 (a) Interfacial capacitance at the TiO,/electrolyte interface, (b) Charge-transfer resistance
related to the recombination of electrons at the TiO,/electrolyte interface.




