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Fig.1 Grafting yield of FEP films irradiated at different dose
rate. for 16 hours at 30°C with monomers of 3mol/L in
total concentration (molar ratio of SSS/AA=1/2) and
with Cu(CH;COO), of 0.1wt% in concentration
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Fig.2 Grafting yield of FEP films irradiated at 0.7kGy/h to
different hours at 30°C with monomers of 3mol/L in
total concentration (molar ratio of SSS/AA=1/2) and
with Cu(CH;COO), of 0.1wt% in concentration
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Fig.3 Grafting yield of FEP films irradiated under N to
100kGy and reacted for different hours at 70°C with
AA/SSS monomers of 4.0mol/L in total concentration
(molar ratio of SSS/AA=1/3) and with
Cu(CH;COQ), of 0.0001wt% in concentration
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Fig.4 Grafting yield of FEP films irradiated under N to dif-
ferent doses and reacted at 70°C for 12h with mono-
mers of 4.0 mol/L in total concentrations (molar ratio
of SSS/AA=1/3) and with Cu(CH;COO), of
0.0001wt% in concentration
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Fig.5 Effect of the grafting yield on tensile strength of the
FEP films

—e— FEP-g-AA/SSS
—w— FEP-g-AA

0 10 20 30 40 50
Grafting yield / %

Fig.6 Effect of the grafting yield on elongation at break of the
FEP films
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Fig.7 Effect of the grafting yield on area resistance of the FEP
films
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Table 1 Effect of the grafting yield on several performance of the FEP films

Samples G, G, G, DWA /% DBA /% DS/ % IEC / meq g'
1 13.8 13.8 0 2.7 26.7 7.1 1.66
2 26.9 26.9 0 53 35.7 18.8 2.90
3 130.2 130.2 0 37.3 64.0 254 7.05
4 7.8 7.1 0.7 2.8 14.3 1.0 0.94
5 19.8 17.8 2.0 3.1 254 8.2 2.06
6 512 46.0 52 354 54.8 5.1 4.18
7 69.5 60.9 8.6 31.8 57.2 232 5.06
8 91.0 78.9 12.1 38.6 61.1 254 5.75
9 109.3 94.7 14.6 77.0 93.0 34.6 6.24

DWA: Degree of water absorption

DBA: Degree of base absorption. DS: Degree of swelling in KOH IEC: lon—exchange capacity
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Fig.8 SEM images of FEP films: (a) FEP; (b)FEP-g-AA; (c)FEP-g-PSSS/AA; (d)FEP-g-PSSS/A A(silver nitrate treatment)
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Fig.9 Polarization curves from a PEM test cell at O, of 15psi,
H, of 15psi and different temperature
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Fig.10 Polarization curves from a PEM test cell at 60°C and

different gas pressure
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Preparation of fluoride sulfonic proton exchange membrane by irradiation induced grafting

WANG Hengdong'  SUN Xieqing®
! (Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800)
2 (Shanghai Shilong Hi-Tech.Ltd.Corp., Shanghai 201800)

YEYin' QIU Shilong'

ABSTRACT  Fluoride sulfonic proton exchange membrane has a much bright future for its high thermal stability,

high chemical stability and good mechanical strength. In this paper, we prepared a fluoride sulfonic proton exchange

membrane by irradiation induced grafting, and tested the membrane for its physical and chemical property such as

tensile strength, area resistance and degree of base absorption, etc. The membrane was observed by SEM and tested in

a proton exchange membrane fuel cell for further research.
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