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Proton conductivity measurements of proton-exchange membranes for PEFC
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The conductivity of a polymer electrolyte membrane is one of the most important factors, -

which govern the performance of polymer electrolyte fuel cell. In this study, we proposed a

new measuring method of conductivity by direct current with perpendicular direction to the

surface of membrane, which imitated the operation conditions of an actual cell. The

conductivity of Nafion®*117 by using the new method was 0.085 S cm'!, which was in good

agreement with official announcement value of 0.083 S cm'l.

This shows that the new

method proposed in the present paper is valid. Using the new method, it was found that the

conductivity increased with increasing the ion exchange capacity, and the activation energy of

proton conduction was obtained as about 10 ~ 15 kd mol'!.
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Fig. 1 Measurement direction of polymer
electrolyte membrane.

2. RBAE

2.1 7O FoXBEORILE

EBIZW= 7o b BT Nafion®112, 115,
117(DuPont %), Aciplex® 1104, 1004(B{LEk 5D
THD, 78 b ZBEOFHER Table 1 (2779, ¥



KFETRNVF— R T 5 Vol.27, No.1 (2002 R
Potentiostat /
Galvanostat Brides
T _l't capillary
/ ugﬂ Ag/ AgCl
{ k 7, electrode
/ SO, Na,SO,
Membrane/
4 / TPotemial difference
’ -uuuusu e« ofthe membrane NaISO‘
£ Na,SO, : :
! { Determinaion potent 2l difference  Ag/ AgCl
AsAeC : electrode
electrod:e $ + i $ $ ’ Postion
Ag/ACl o oo Bridge Membrane Bridge Na,S0, Ag/ AgCl
electrode L electrode

Fig. 2 Conductivity measurement cell ofthickness direction
and the potential profile of the cell.
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Table 1 Properties of polymer electrolyte
membranes.

Type Ag* /meqg!| Thick./pm
Nafion®117 183
“'Nafion®115 |  0.91 a5
TNafion®112 | [T 50 |
Aciplex®S-1104 0.95 100
Aciplex®5-1004 | 100 | 100

* Ap : ion exchange capacity
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Fig. 3 Four point probes conductivity
measurement cell.
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Fig. 4 Value of infiltrated H,SO, per unit
dry membrane of Nafion®117 as function of
the conductivity H,SO,.
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Fig. 5 Comparison of conductivity in 6 and
1 mol dm3 sulfuric acid.
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Fig. 6 Conductivity of various Nafion
membranes at 25°C.
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Fig. 7 Dependence of conductivity on
exchange capacity at 25°C.
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Fig. 8 Arrhenius plot of conductivity for
thickness direction.
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Fig. 9 Arrhenius plot of conductivity for
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