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Abstract: We prepared hydrophilic porous supporters for the reinforced composite fuel cell membrane by radiation graft-
ing of acrylonitrile (AN) and hydrophilic sodium allylsulfonate (SAS) into a porous polytetrafluoroethylene (PTFE) sup-
porter. The physicochemical properties of the supporters prepared under various reaction conditions such as molar ratio
of SAS/AN, monomer concentration, and irradiation dose were evaluated. FTIR was utilized to confirm the successful
introduction of SAS/AN copolymer chains into the porous PTFE. The pores of the porous PTFE film were found to be
decreased with an increase in the degree of grafting by using FE-SEM and gurley number. Furthermore, by analyzing
the degree of grafting, contact angle, and TBO (toluidine blue O) uptake, the hydrophilicity of the prepared supporters
was found to increase with an increase in the degree of grafting.
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Table 1. Radiation Grafting Conditions of SAS and AN

Monomer

concentration SAS AN Total dose
M) (mole%) (mole%) (kGy)
0.5 50 50 200
1.0 50 50 200
2.0 50 50 200
30 50 50 200
2.0 0 100 200
2.0 30 70 200
20 50 50 200
20 70 30 200
2.0 100 0 200
2.0 50 50 20
20 50 50 70
2.0 50 50 160
20 50 50 200
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Figure 1. Degree of grafting of the grafted PTFE films as functions of (a) SAS mole ratio in SAS/AN mixture; (b) monomer concentrations;

(c) irradiation dose.
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Figure 2. FTIR transmittance spectra of pristine PTFE and PTFE-
g-P(AN-co-SAS).

Figure 3. TBO staining test of (a) pristine PTFE; (b) PTFE-g-P(AN-
co-SAS).
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Figure 4. Effects of the degree of grafting on the surface morphol-
ogy and gurley numbers.
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Figure 5. TBO uptakes of PTFE-g-P(AN-co-SAS) as a function of
the degree of grafting.
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Table 2. SAS and AN Contents in SAS/AN Copolymer as a
Function of the Degree of Grafting

DOG (%) SAS (%) AN (%)
122 0.04 99.96
20.8 1.64 98.36
24.0 3.70 96.30
26.6 6.20 93.80
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Figure 6. Contact angles of PTFE-g-P(AN-co-SAS) as a function of
the degree of grafting.
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