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Abstract: The exfoliation and corrosion of platinum coating on the surface of titanium-based porous transport layer
(PTL) is one of the mechanisms of hydrogen production performance degradation in proton exchange membrane (PEM)
electrolyzers. In order to solve this problem, the platinum-plated titanium-based PTLs (Ti-PTLs) were annealed at
different temperatures, and then assembled into a PEM water electrolysis cell, and the durability test was carried out
for 1100 h. The results show that the attenuation rate of Pt-plated Ti-PTL after heat treatment at 400 °C is 3.9 uV/h,
while the attenuation rates at 200 °C and 600 °C are 10.7 uV/h and 41.6 uV/h, respectively. Heat treatment at a suitable
temperature is beneficial to improve the adhesion of the platinum coating, reduce the Schottky effect between the

Ti-PTL and the platinum coating, avoid the corrosion and passivation of the anode Ti-PTL in a strong acidic and high

potential environment, thereby improving the stability of the electrolytic cell.
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Fig.1 SEM images of samples heat treated at different temperatures: (a, b) PTL-pristine; (¢, d) PTL-200; (e, f) PTL-400; (g, h) PTL-600
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Fig.2 Pt particle size distribution of samples heat treated at different temperatures: (a) PTL-200; (b) PTL-400; (c) PTL-600
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Fig.7 Polarization curves of samples heat treated at different temperatures before and after 1100 h durability test:

(a) PTL-pristine; (b) PTL-200; (¢) PTL-400; (d) PTL-600
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Fig.10 Photographs of samples heat treated at different temperatures after 1100 h durability test: (a) PTL-pristine;

(b) PTL-200; (c) PTL-400; (d) PTL-600
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