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Electroplating of Ni-Mo Coating on Stainless Steel for Application in
Proton Exchange Membrane Fuel Cell Bipolar Plate

H. Rashtchi”, K. Raeissi and M. Shamanian

Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran.

Abstract: Stuinless steel bipolar plates are preferred choice for use in Proton Exchange Membrane Fuel Cells (PEMFCs).
However, regarding the working temperature of 80 °C and corrosive and acidic environment of PEMFC, it is necessary to apply
conductive protective coatings resistant to corrosion on metallic bipolar plate surfaces to enhance its chemical stability and
performance. In the present study, by applying Ni-Mo and Ni-Mo-P alloy coatings via electroplating technique, corrosion
resistance was improved, oxid layers formation on substrates which led to increased electrical conductivity of the surface was
reduced and consequently bipolar plates fuction was enhanced. Evaluation tests included microstructural and phase
characterizations for evaluating coating components; cyclic voltammetry test for electrochemical behavior investigations;
wettability test for measuring hydrophobicity characterizations of the coatings surfaces; interfacial contact resistance
measurements of the coatings for evaluating the composition of applied coatings; and polarization tests of fuel cells for
evaluating bipolar plates function in working conditions. Finally, the results showed that the above-mentioned
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coatings considerably decreased the corrosion and electrical resistance of the stainless steel.

Keywords: PEM fuel cell, Bipolar plate, Ni-Mo coatings, Electroplating, Wettability, Polarization test.
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Abbreviations:

PEMFC: proton exchange membrane fuel cell
MEA: membrane electrode assembly

GDL: gas diffusion layer

BPP: bipolar plate
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ICR: interfacial contact resistance

XRD: X-ray diffraction

EDX: energy dispersive X-ray spectroscopy
SEM: scanning electron microscopy

AFM: atomic force microscopy
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