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Abstract: Organic/inorganic composite electrolyte membranes were prepared for dye sensitized solar cell (DSSC). Poly
(ethylene glycol) (PEG)s with various molecular weight (600, 1,500, 2,000 and 3,400) were ethoxysilated to fabricate or-
ganic/inorganic composite materials through sol-gel processes. The electrolyte membranes were produced by doping the
composite materials with KI and I, and their ionic conducting behaviors were investigated. The ionic conductivity of the
composite membrane was highly affected by PEG molecular weight. The highest conductivity was shown by the composite
membrane prepared with PEG with the molecular weight of 2,000. The composite electrolyte membranes showed consid-
erable improvement of ionic conductivity, Compared to PEQ electrolyte membranes, the composite electrolyte membrane
by PEG, MW 2,000 showed much higher ionic conductivity.
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Fig. 1. Formation of precursor for sol-gel composition.
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Fig. 2. Schematic representation of organic/inorganic com-
posite material.
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Fig. 3. Synthetic process of composite membranes.
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Fig. 4. PEO 2000 electrolyte membrane doped with KI and
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Table 1. Comparison of Tg, Tm and Crystallinity of PEO
and Composite Materials

Tg (°C) Tm (°C) Xc (%)
PEO 32.15 59.62 6.98
PEG 600 1327 - -
PEG 1500 -19.25 18.74 0.20
PEG 2000 21.08 21.05 0.57
PEG 3400 2378 26.08 0.62
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Table 2. Tg, Tm and Crystallinity of Composite Membranes
Prepared with PEG 1500 with Various [EO] : [K] Ratio

Table 5. Comparison of Ionic Conductivities of PEO and
Composite Materials ([EO] : [K] = 12 : 1)

[EO] : [K] Tg (°C) Tm (°C) Xc (%) Tonic Conductivity, 0 (S/cm)
121 -19.25 18.74 0.20 PEO 4181 x 10°
2001 -23.97 26.25 11.42 PEG 600 Composite 3.944 x 10°
40 : 1 27.72 36.67 17.13 PEG 1500 Composite 3313 x 10°
PEG 2000 Composite 1.336 x 10
PEG 3400 Composite 7.790 % 10°
Table 3. Tg, Tm and Crystallinity of Composite Membranes
Prepared with PEG 2000 with Various [EQ] : [K] Ratio
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Table 6. Comparison of Ionic Conductivities of PEO and
Composite Materials Prepared with PEG 2000 with Various
[EO} : [K} Ratio

Ionic conductivity, ¢ (S/cm), 35°C

[EO] : [K] ;
PEO PEG 2000 Composite
12:1 4.181 x 107 1336 x 10
201 1265 x 107 5.501 x 107
40 : 1 4.871 x 10° 8.012 x 10°
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Fig. 5. Effect of PEG molecular weight on Tg, crystallinity
and ionic conductivity of organic/inorganic composite elec-
trolyte membrane.
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