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Abstract Based on Fick’s second law, a new mathematical model of hydrogen permeation was derived, and the corresponding
Matlab program was compiled successfully. According to this model, a new method for calculating hydrogen diffusion coefficient and
solubility coefficient of Nb-based hydrogen permeable alloy was established. Based on the calculated results of Nb-based hydrogen

permeable alloy at different temperatures and the comparison with experimental and literature results, the feasibility and effectiveness

of the proposed model were verified.
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Fig.1 Schematic diagram of hydrogen separation unit and hydrogen permeable membrane: (a) schematic diagram of

hydrogen separation unit, (b) amplified longitudinal section schematic diagram of membrane and

(¢) amplified transverse section schematic diagram of membrane
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Fig.2 The curve of hydrogen permeation flux

with the change of time
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