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Effect of polymer molecular weight of ABPBI on membrane electrode assembly
of high temperature proton exchange membrane fuel cells
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Abstract: Molecular weight is one of the essential parameters which can characterize the polymer
features. It plays an important role in the performances of membrane electrode assembly (MEA).
Poly(2,5-benzimidazole) (ABPBI) is the simplest type of the benzimidazole polymer. It can be
prepared easily by a single monomer, and the —N groups combining with acid by the hydrogen
bond. It possesses high proton conductivity. In this work, different molecular weight ABPBIs were
synthesized, and the ABPBIs were used to fabricate MEAs. The performances of the MEAs were studied
by polarization curves and electrochemical impedance spectroscopy (EIS). The results showed when
ABPBI was the least molecular weight, MEA had the best performance. Moreover, the resistances of

MEA were decreased as the current density was increased.
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Table 1 Viscosity and molecular weight of

ABPBI with different synthesize time

Synthesize time/h Viscosity/ dl « g=! Molecular weight X 10 °

1 3.38 2. 31
2 3.51 2.42
3 3. 69 2.58
4 3.82 2.69
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Fig. 1 Polarization curves of different fuel cells
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Fig. 2 Impedance spectra of 1% cell at

different current densities
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Table 2 Resistance of each part after fitting

Current density

/mA + cm™?

Rn/Q -+ cm? Ro/Q-+cm? Ry/Q -« cm?

160 0. 0897 0. 2966 0. 0477
320 0. 0886 0.1605 0. 0534
480 0. 0871 0.1121 0. 0674
640 0. 0846 0.1116 0.0758
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Fig. 4 Impedance spectra of different fuel cells
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Table 3 Charge transfer resistance of different fuel cells

No. R./Q + em?
1 0. 025
2 0.07
3 0.115
4 0. 156
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