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Zinc phthalocyanines (ZnPcs) are attractive photosensitizers in dye-sensitized 
solar cells (DSSCs) because of their strong absorption in the near-IR and 
excellent chemical stability. DSSCs based on phthalocyanines, however, have 
shown poor device efficiencies <1% for a long time1. Only recently 
efficiencies up to ~5% have been realized2. An important tool involves 
replacing a symmetric phthalocyanine by an asymmetric equivalent with one 
electron pulling group and three electron pushing groups. We have studied 
the electron transfer and recombination dynamics of ZnPcs with various 
electron-pulling groups anchored onto nanocrystalline TiO2 using 
femtosecond transient absorption. 
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 Solvent is Ethanol containng Cheno, lexc= 606 nm. 
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TT1 and TT7 onto TiO2 : ESA (electron transfer) and  GSB (recombination) dynamics 

TT1 and TT7 onto TiO2: Absorption spectra 

~500 fs 
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TT1 sensitized TiO2 shows faster electron injection and 
slower recombination as compared to TT7, explaining the 
lower efficiency observed for a DSSC based on the latter 
(2.55% for TT7 and 3.56% for TT1)2b. Apparently the effect 
of the increased distance between the phthalocyanine 
core and the TiO2 for TT7 is greater than the impact of the 
electronegative CN group, resulting in a slower electron 
injection. The presence of the electron pulling CN group 
might however promote the back electron transfer from 
the TiO2 to the ZnPc core leading to faster recombination. 
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TT1 and TT7 in solution3: Fluorescence spectra 
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Photophysical pathways 


