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Abstract

In this study, the Cu-Nb sintered composites containing 30-70 at.% Nb were fabricated by spark plasma sintering to
investigate the relationship between microstructure and hydrogen permeation. Hydrogen permeability was measured at
573K-773 K, and the microstructures were characterized by SEM-EDX technique. The CusoNb- composite exhibited high
hydrogen permeability of 2.78%10® mol-m™-s'-Pa? at 723 K, while the CusoNbz and CuswoNbe composites showed
permeability comparable to that of commercially available Pd-Ag alloys. The SEM-EDX observations revealed that the Nb
phase evolved from isolated particles to an interconnected network with increasing Nb content. Hydrogen permeability
increased markedly above approximately 50 at.% ( = 60 vol.%) Nb content. This behavior is attributed to the formation of
a continuous hydrogen transport network with sufficient transport cross-sectional area, rather than simply an increase in
Nb content. These findings provide a guideline for designing high-performance hydrogen permeable membranes based on
the percolation theory.
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