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Effect of Alkaline Treatment of PVDF Membranes on Preparation of
Proton Exchange Membranes with High Conductivity
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(Department of Chemistry, Tsinghua University, Beijing 100084)

Abstract Fuel Cell is anew type of power source with high power density and little pollution. Proton ex-
change membrane is a key component of the fuel cell. Poly(vinylidene fluoride) grafted polystyrene sul-
fonated acid (PVDF-g-PSSA), akind of proton exchange membrane, with high proton conductivity has been
prepared by solution grafting on alkaline treated poly(vinylidene fluoride) membrane. PVDF membranes
treated with akaline solutions were studied by FTIR, FT-Raman spectroscopy and electron spin resonance
(ESR). The vibrational spectra showed the existence of conjugated C=C bonds in the treated membranes.
Free radicals were observed in the membranes from the ESR spectra, the concentrations of which werein the
10" spin/g order of magnitude. The structure modification of the alkaline treated PVDF membrane could
improve the grafting on the membrane and played an important role in increasing the conductivity of
PVDF-g-PSSA membrane to a high value of 6.40X 10 2 S/cm.
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Figure 1 FTIR-ATR spectra of PVDF membranes treated with

0.07 mol/L potassium hydroxide-alcohol solution
(@) 0; (b) 60; (c) 100 min
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Figure2 FTIR-ATR spectra of PVDF membranes treated with

(@ 0; (b) 0.11 and (c) 0.18 mol/L potassium hydroxide-alcohol
solutions for 100 min
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Figure 3 FT-Raman spectra of PVDF membrane treated with

0.07 mol/L potassium hydroxide-alcohol solutions
(@ 0; (b) 40; (c) 100; (d) 140; () 180 min
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Figure 4 FT-Raman spectra of PVDF membranes treated with
(@ 0, (b) 0.07, (c) 0.11 and (d) 0.18 mol/L potassium hydrox-
ide-alcohol solutions for 100 min
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Figure 5 ESR spectra of PVDF membranes treated with 0.07
mol/L potassium hydroxide-alcohol solution

(&) 40; (b) 80; (c) 140 min. Untreated samples produced no signal. Fre-
quency=9.765 GHz. Gain=2.5X 10°
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Figure 6 ESR spectra of PVDF membranes treated with (a)
0.04, (b) 0.11 and (c) 0.18 mol/L potassium hydroxide-alcohol
solution for 100 min

Untreated samples produced no signal. Frequency=9.758 GHz. Gain=2.5X
10°
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Figure 7 Radica concentrations in the alkaline treated PVDF
membrane in relation to the (0) akaline treating time (in 0.07
mol/L potassium hydroxide-alcohol solution) and (A) akaline
concentration (for 100 min), respectively
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Figure8 Degree of grafting of styrene on PVDF membranesin
relation to the alkaline pretreating time of PVDF membrane
O—Grafted immediately after alkaline treatment; A—grafted 48 h after alka-
line treatment
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Figure 9 Conductivity of PVDF-g-PSSA membrane in relation
to the alkaline pretreating time of PVDF membrane

O—Grafted immediately after alkaline treatment; A —grafted 48 h after alka-
line treatment
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