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Developing Sealing Material of a Dye-Sensitized Solar Cell for Outdoor Power
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Abstract: DSSC (dye-sensitized solar cell) is expected to be one of the next-generation photovoltaics because of its
environment-friendly and low-cost properties. However, commercialization of DSSC is difficult because of the
electrolyte leakage. We propose thermal curable base on silicon resin and apply a unit cell and large area (200x200
mm) dye-sensitized solar cell. The resin aimed at sealing of DSSC and gives a promising resolution for sealing of
practical DSSC. In result, the photoelectric conversion efficiency of the unit cell and the module was 6.63% and
5.49%, respectively. In the durability test result, the photoelectric conversion efficiency of the module during 500,
1,000, 1,500 and 2,000 hours was 0.73%, 0.73%, 1.82% and 2.36% respectively. It was confirmed that the
photoelectric conversion efficiency characteristics are constant. We have developed encapsulation material of thermal
curing method excellent in chemical resistance. A sealing material was applied to the dye-sensitized solar cell and
it solved the problem of durability the dye-sensitized solar cell. Sealing material may be applied to verify the
possibility of practical application of the dye-sensitized solar cell.
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Fig. 1. Silicone-based sealant process for dye sensitized solar
cell sealing. (a) Phenyl vinyl dimethyl silicon resin and (b)

three copolymer rubber.
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Table 1. Adhesion and viscosity test results of encapsulant.

Adhesion enhancer  Adhesion ViIsnci(t)i:i]ty vi/;:f(::irty
input ratio (%) (kgf) (cp) (cp)
1.5 21.1 21,000 21,500
2 47.2 22,000 22,500
2.5 94.6 25,000 26,000
3 89.1 29,000 37,000
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Fig. 2. -V characteristics of the application DSSC to sealing

material of heat adsorption method. (a) Sample 1, (b) sample

2, (c) sample 3, and (d) sample 4.
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Fig. 3. I-V characteristics of the application DSSC to sealing

material of silicon resin method. (a) Sample 1, (b) sample 2,

(c) sample 3, and (d) sample 4.
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Table 2. The rate of change of the photoelectric conversion
efficiency by sealing method. (a) Heat adsorption method and
(b) silicon resin method.

(@)
500 1,000 1,500 2,000 Rate
Sample
hr hr hr hr hr (%)
S1 6.36 6.35 6.32 6.26 6.09 4.25%
S2 6.14 6.14 6.13 6.13 6.10 0.65%
S3 6.18 6.18 6.18 6.17 6.14 0.65%
S4 6.18 6.16 6.14 6.12 6.07 1.78%
(b)
0 500 1,000 1,500 2,000 Rate
Sample
hr hr hr hr hr (%)
S1 6.51 6.50 6.49 6.43 6.41 1.53
S2 6.72 6.70 6.69 6.69 6.68 0.65
S3 6.67 6.66 6.66 6.65 6.64 0.45
S4 6.61 6.60 6.60 6.59 6.58 0.45
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Fig. 4. 1-V characteristics of the application DSSC module
(200x200 mm) to sealing material of silicon resin method.

Table 3. The results of long-term stability of the dye-sensitized
solar cells to sealing material of silicon resin method.

Rate
0 hr 500 hr 1,000 hr 1,500 hr 2,000 hr
()
5.49 5.53 5.45 5.39 5.36 2.36%
4.8 2
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