(®)
2021 2023

Elucidation of Protium Barrier Growth Control Factors and Realization of Highly
Durable Hydrogen Permeable Alloy Membranes by Crystal Orientation controlled

Nambu, Tomonori
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Factors that act as barriers to protium diffusion in hydrogen-permeable
alloy membranes were investigated in order to develop a Pd-coated V-10Fe alloy membrane with
excellent durability. Intermetallic compounds formed by interdiffusion with the Pd catalyst are not
the only cause of the reduced hydrogen permeability through the V membrane. Diffusion of V into the
Pd catalyst to form a solid solution also reduces the hydrogen permeability through the V membrane.
(110) oriented V crystals are less likely to undergo interdiffusion reactions with Pd.
Recrystallization heat treatment after HPT processing can improve the (110) orientation of the
V-10Fe alloy membrane. The durability of the hydrogen permeability of a V-10Fe alloy membrane with
HPT processing only is lower than that of a rolled membrane. Recrystallization after HPT processing
provides better hydrogen separation durability than rolled membranes.
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Direct high-purity hydrogen production from ammonia by using a membrane reactor combining V- 2022
10mol%Fe hydrogen permeable alloy membrane with Ru/Cs20/Pr6011 ammonia decomposition catalyst
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