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ABSTRACT The electron transport and back-reaction in DSCs with and without TBP were inves-
tigated by intensity-modulated photocurrent spectroscopy (IMPS) and intensity-modulated photovoltage
spectroscopy (IMVS). The results indicate that the increase of the open-circuit voltage was attributed to
the negative shift of the TiO2 conduction band potential by the surface adsorption of TBP. The nega-
tive shift of the TiO2 conduction band potential reduced the electron injection force and decreased the
photoaccumulated charge concentration in the TiO2 film, which increased the electron transit time (τd)
and decreased the short-circuit current. Overall, the addition of TBP into the electrolyte increased the
efficiency of DSCs by 37%.
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Table 1 I − V characteristics of DSCs with and without TBP

DSC Voc/V Jsc/mA·cm−2 FF η/%

without TBP 0.54±0.00 17.35±0.22 0.50±0.01 4.67±0.07

with TBP 0.67±0.00 15.70±0.00 0.61±0.00 6.39±0.02
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Fig.4 Relations of electron transit time to light in-

tensity in DSCs with and without TBP
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