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Abstract 

The properties of three D1-π-D2-A dyes with dithiafulvenyl as donor (D1), 

phenothiazine as ancillary donor (D2), cyanoacrylic acid as acceptor along with 

different π groups, diphenyl for 1, dithienyl for 2, and thiopheneyl-benzothiadiazole 

for 3, are studied. Besides the isolated dyes, the monomeric and dimeric adsorptions 

are also studied by combination of first principle and molecular dynamic simulations. 

There is no distinct difference among three dyes on the basis of only isolated dyes. 

When the dye-TiO2 adsorption is considered, 3 is excluded because of its inferior 

items. However, it is still a difficult task to differentiate 1 and 2 even if the 

aggregation effect is included. The fluctuation of 1 is larger than that of 2 during the 

dynamic simulation resulting in the larger electronic coupling. The aggregation, 

especially for the aggregation during the dynamic simulation, is necessary to evaluate 

the performance of organic dye. Additionally, a new D-π-A dye 4 with the identical 

donor, π-bridge and acceptor is designed to compare with 2. 2 is totally superior to 4 
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