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Preparation and Electrochemical Performance of Gradient Porous Titanium Diffusion
Layer for PEM Water Electrolysis
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(Northwest Institute for Nonferrous Metal Research, National Key Laboratory of Porous Metal Materials, Xi’an 710016, China)

Abstract: The porous titanium green compact was prepared by powder rolling technology, and then a gradient porous
titanium diffusion layer was obtained by wet spraying and sintering. The pore structure and electrochemical
performance of the gradient porous titanium diffusion layer were characterized and analyzed by scanning electron
microscope, pore size analyzer, analytical balance, and proton exchange membrane (PEM) electrolyzer test system. The
results show that the porosity, maximum pore size, and average pore size of the gradient porous titanium diffusion layer
gradually decrease with the increase of sintering temperature. As the current density increases, the cell voltage of PEM
electrolyzer test system gradually increases. When the sintering temperature is 1100 °C, the gradient porous titanium
diffusion layer has the best electrochemical properties, with corresponding cell voltages of 1.542 V, 1.640 V, 1.798 V,
and 1.939 V at current densities of 0.5 A/cm?®, 1 A/em®, 2 A/em?’, and 3 A/cm?, respectively. The gradient porous
titanium diffusion layer has great application potential in PEM water electrolysis.
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Fig.2 Macro-morphologies of gradient porous titanium diffusion layers sintered at different temperatures:

(a) 900 °C; (b) 1000 °C; (c) 1100 °C
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Fig.3 Temperature-time curves of titanium powder

sintering process
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Fig.4 SEM images of surface (a;—c;, a,—c,) and cross-section (as—cs) of gradient porous titanium diffusion layers sintered at different

temperatures: (a) 900 °C; (b) 1000 °C; (c) 1100 °C
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Fig.5 Porosity of gradient porous titanium diffusion layers

sintered at different temperatures
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Fig.6 Maximum and average pore size of gradient porous
titanium diffusion layers sintered at different

temperatures
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Fig.9 Electrochemical performance of gradient porous titanium diffusion layers: (a) Nyquist plots; (b, ¢c) Bode plots
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