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Abstract

Dye-sensitized solar cell ( DSC) modules are most likely to work for long time under negative bias due to the
mismatch in the outdoor usage, which can obviously influence the cell performance. In this paper, the interface property
of DSC under negative bias is investigated by Raman spectroscopy, electrochemical impedance spectroscopy and incident-
photon-to-electron conversion efficiency ( IPCE). The results of Raman spectroscopy indicate that the decreased peak
intensity at 167 cm ™' (the oxidized state of N719 (D* )/ 1, ) after 1000 h could be due to Li* ions diffusing into the TiO,
electrode and partially being intercalated into the TiO, film. It is also found that the increased recombination resistance in
the interface of TiO,/electrolyte resultes in the improved open-circuit voltage and the decreased IPCE values, leading to
reduced short-circuit current for DSC with base electrolyte under the long-term negative bias. However, when BI is added
into the base electrolyte, the Raman spectrum shows no significant change and that the cell efficiency remains stable after
1000 h. The reason is that BI could prevent Li* ions from being intercalated into the TiO, film. It is proven by the further
experiments where the DSC with BI exhibits better stability under different negative biases.

Keywords: dye-sensitized, solar cell, module, negative bias

PACS: 84.60. Jt, 89.30. Cc, 82.20. Xr, 73.63. Bd

* Project supported by the State Key Development Program for Basic Research of China ( Grant No. 2011CBA00700) , the National High Technology
Research and Development Program of China ( Grant No. 2009AA050603 ) , and the Main Direction Program of Knowledge Innovation of Chinese
Academy of Sciences ( Grant No. KGCX2-YW-326).

+ Corresponding author. E-mail; sydai@ ipp. ac. cn

128404-7



