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Abstract 

The mechanism for the deterioration of the lifetime of dye-sensitized solar cell (DSC) is not clear 
yet, and there is still no effective way to solve the current situation. In this paper, after the DSC 
device was assembled and lasted for nearly 700 h, the Dyed-NSF/El interface was reconstructed by 
electrical erasing and the results showed that the photovoltaic performance of the cell could be 
regenerated. At the same time, electrochemical impedance spectroscopy was used to analyze the 
changes of internal electron transport and transfer impedance, surface state defects, etc. in the 
process of degradation and regeneration, and inferred internal causes of cell degradation and 
regeneration. It was confirmed that the changes in the structure and properties of Dyed-NSF/El 
interface was the origin of performance degradation. The results of this paper provide a potential 
technology that could lead to a significant increase in device lifetime and make DSC is no longer a 
disposable cell. 

 

Introduction 

New type of solar cells, such as quantum dot solar cell, perovskite solar cell, dye-sensitized solar 
cell (DSC), etc., have always been the hot topics of researches in the field of new energy. Since the 
material in nanoporous structure was introduced by the Swiss scientist of Prof. Grätzel, the 
photoelectric efficiency of DSC had been greatly improved[1]. After numerous intensive researches 
in the following years, DSC is expected to enter the market as a commercial product. However, 
many technical problems shall be solved to make the leap from laboratory to commercial product, 
and one of the most important problems is the stability of cells, namely, the service life of cell[2, 3]. 
It can have the significance for practical application only when the photovoltaic modules stably 

operate for more than 20 years[4], which gives a very demanding requirement for the stability of the 
cell material. The test data for the DSC performance stability that actually runs for such a long time 
has not been reported yet. The laboratory evaluates the stability of cells generally through exposing 
the DSC to various extreme environmental conditions, such as ultraviolet light, visible light, 
humidity, temperature, etc. to accelerate the aging of the cells[5-9]. 

Main structure of a typical DSC is that: dye-adsorbed nanoscale semiconductor film (NSF) serves 
as an anode plate, and conductive substrate carrying catalytic metal as a cathode plate. The organic 
electrolyte solution containing redox couples is filled between the two plates[10]. The two phases 
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