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Tab. 1 Thickness of the home-made membranes

Membrane 1 2 3 4 Avg.
Nafion® 41.3 pm 42.3 pm 42.7 pm 42.7 pm 42.3 pm
Pt/C-Nafion® 47.0 pm 47.0 pm 48.8 pm 47.6 pm 47.6 pm
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Fig. 4 AC impedance measurement of MEA
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Tab. 2 Water content of the home-made membranes in differ-

ent relative humidification conditions

Membrane RH50 RH65 RHS80 RH90
Nafion® 5.17%  6.96%  8.93% 10.71%
Pt/C-Nafion® 473%  6.97%  8.99% 10.85%
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Fig. 5 Comparison of the water uptake for membranes at

various relative humidity
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Fig. 6 Cell Performances for Nafion® and Pt/C-Nafion® membranes operating at various relative humidity
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Fig. 7 Cell performance comparison with the two types of

membranes operating at high relative humidity
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Fig. 8 Cell performance comparison in the two types of membranes operating at various relative humidity
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Pt/C Modified Proton Exchange Membrane for
Improved Fuel Cell Performance

CUI Zhi, WANG Chao, SHEN Shui-yun, JIANG Feng-jing, ZHANG Jun-liang"
(Institute of Fuel Cells, School of Mechanical Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: The property of proton exchange membrane greatly affects the performance of proton exchange membrane fuel cells

(PEMFC). During the operation of a PEMFC, the water produced at the cathode, the water vapor from the humidified feed gas and

the water migrated by electro-dragging will reach a balance in the membrane and determine the resistance of PEMFC, and thus af-

fect the performance of PEMFC. Normally, the PEMFC performance strongly depends on the relative humidity of the feed gas, and

the performance decreases at lower humidity as a result of lower proton conductivity of the membrane. In this paper, we proposed to

employ a Pt/C modified proton exchange membrane by promoting the H, and O, (that diffuse into the membrane from the feed gas-

es) reactions in the membrane to produce water locally, and consequently improving the water content in the membrane. The AC re-

sistance and water sorption property of the membrane, the performance and high frequency resistance of the cell prepared with

home-made membrane were investigated in detail. It is found that the Ohmic resistance of the membrane was decreased under the

same operation conditions and the PEMFC performance was greatly improved.

Key words: proton exchange membrane; PEMFC performance; relative humidity; high frequency resistance



