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Photovoltaic Performance of Dye-sensitized Solar Cells Based on Liquid Crystals
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Abstract

At present the solar battery is to be expected to solve the global environmental problem. In particular, since dye-sensitized solar

cells in which light is absorbed with a dye increase to use as an electric energy and the cost to assemble the cells is very low, it is

noteworthy that the solar cells can be expected for the next generation,

But because the volatile organic solvents have been used as

the electrolyte solution in the cells, there are several problems of the durability to practical use of the usual cell, such as the leak, the

evaporation, and the desorption of the dye. In this study, the photochemical properties of the dye-sensitized solar cells, which

consists of the non-volatile ionic liquid crystals as the electrolyte solution, was investigated.
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Fig. 1 Schematic illustration of the LC
dye-sensitized solar sell.
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Fig. 2 -V curves of LC dye-sensitized solar cells. based Fig. 3 1-V curves of LC dye-sensitized solar cells. based
on the Nematic LC after the application of an ac on the Smectic LC after the application of an ac
electric field of (1) 0 Vrms , (2) 50Vrms, and (3) electric field of (1) 0Vrms, (2) 50Vrms, (3) 70Vrms,
70Vrms at 293 K. and (4) 100Vrms at 293 K.
Table 1 Peformance of the LC dye-seusitized solar cells Table 2 Peformance of the LC dye-seusitized solar
based on the Nematic LC after the application of an cells based on the Smectic LC after the
ac electric field of (1) 0 Vrms, (2) 50Vrms, and (3) application of an ac electric field of (1) 0
70Vrms at 293 K. Vrms , (2) 50Vrms, (3) 70Vrms, and (4) 100Vrms
- - at 293 K.
E/V Voc/V  Jsc/mA-cm ff n/ % E/V Voc/V  Jsc/mAwm= I 7/ %
0 0.3768 1.039 0.5296  0.2074 - ) 190 05385 03976
50 0.3744 1.263 0.5228 0.2472 50 03726 1.911 05309 03781
70 0.3735 1.231 0.5611 0.2579 70 0.3755 2.067 0.5508 0.4275
100 0.3698 1.899 0.5399 0.3792
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Fig. 4 1-V curves of LC dye-sensitized solar cells. based
on the (Nematic LC/Smectic LC, 70/30wt%) after the
application of an ac electric field of (1) 0 Vrms ,

(2) -50Vrms, (3) 70Vrms, and (4) 100Vrms at 293 K.

Table 3 Peformance of the LC dye-seusitized solar cells
based on the (Nematic LC/Smectic LC, 70/30wt%) after
the application of an ac electric field of (1) 0 Vrms ,

(2) 50Vrms, (3) 70Vrms, and (4) 100Vrms at 293 K.

E/V Voc/V  Jsc/mAs=em? ff 1/ %
0 0.4187 5.612 0.5033 1.183
50 0.4158 5.980 0.5045 1.254
70 0.4102 6.577 0.4896 1.321

100 0.4037 6.665 0.4784 1.287
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