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Abstract: Using poly(ethylene oxide) (PEO) as a polymer host, poly(ethylene glycol) (PEG) as a plasticizer, potassium
iodide and iodine as sources of I/15, PEO-PEG-KI/I, polymer gel electrolytes were prepared. Based on the polymer gel
electrolytes, solid-state dye-sensitized solar cell(DSSC)s were fabricated. The content of PEG in the electrolyte was changed
from 0 to 85%. The electrolyte showed self-supporting form through whole range of the PEG content. As the PEG content
increased, the ionic conductivity and 15~ diffusivity increased and the light-to electrical energy conversion efficiency in-
creased under irradiation of 100 mWem™ simulated sunlight
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Fig. 1. Fabrication process of electrolyte membranes.
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Fig. 2. Electrolyte membranes plasticized with PEG.
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Table 1. T, and Crystallanity of Electrolyte Membranes
with Various PEG Content

249 - 747

Table 2. Ionic Conductivities of Electrolyte Membranes
with Various PEG Content

PEG % Taw (°C) Xc (%) PEG % S/cm
0 56.9 12.54 0 476 x 10°
50 482 5.51 50 13 x 107
75 419 0.44 75 1.78 x 10
85 313 0.57 85 3.28 x 107
15 404
Q 0
_ §
£ o} @
g s
5 §
o o]
8 5
2 sl o S
5
8 1e4
0 o .0 0 QO Q
0 10 20 30 40 50 80 70 80 90 100 [} 10 20 30 40 50 ] 70 80 90 100
PEG Content(%) PEG Content(%)

Fig. 3. Effect of PEG content on crystallinity of electrolyte
membrane.
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Fig. 4. Effect of PEG content on ionic conductivity of
electrolyte membrane.
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Table 3. 1y Diffusivity Coefficients in Electrolyte Mem-
branes with Various PEG Content
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Fig. 5. Effect of PEG content on I3 diffusivity coefficient
in electrolyte membrane
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Fig. 6. Current-voltage curves using electrolyte membrane
with various PEG content (5).
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Table 4. The Performance Data of the Dye-Sensitized
Solar Cells Assembled with Electrolyte Membranes with
Various PEG Content
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