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In general, hydrogen permeability @ of the alloy membrane is expressed as the
product of the hydrogen diffusion coefficient D and the hydrogen solution coefficient X.
Therefore, to improve the hydrogen permeability efficiently, the values of K and D should
be separately considered. In the present study, hydrogen absorption and permeation
behaviors of the Nb;oTisNis; and NbsgTizpCoss alloys consisting of the eutectic phase are
investigated by measuring pressure-composition- temperature (PCT) and by the hydrogen
flow method and compared with those of palladium. The hydrogen absorption in those
alloys do not obey the Sieverts’ law in the pressure region of 0-1.0MPa at 573K, but it
shows linear relationship between the difference in the square root of hydrogen pressure
and hydrogen content between 0.1 and 0.4 MPa. Although the value of D for the
NbisTisoNis alloy is considerably lower than that of palladium, its high X value enhances

the hydrogen permeability @. It is suggested that the enhancement of D by microstructural
control for NbjgTigNis; alloy is effective for improvement of &. Furthermore, as-cast

Nb;9T14Nis; alloy and NbsgTi3sCoss show a fully lamellar microstructure, characteristic
of the eutectic phase, which tums into a duplex phase by annealing at 1373 K for 168 h.
Correspondingly, their hydrogen permeability at 573 K, decreases after annealing. Neither
the as-cast nor the énncaled alloys are susceptible to hydrogen embrittlement. The
hydrogen solubility coefficient (K) and hydrogen content (C) for the annealed
Nb;9TisoNis; and NbagTizsCoss alloys at 573 K are almost the same as those for the as-cast
samples, respectively. On the basis of @=DxK, it is conclude that lowering of @ in the

eutectic NbyoTisNis and NbsgTizpCoss alloys caused by the microstructural change is not

attribute to the decrease in K, but rather is attributed to the reduction of D. The present
study demonstrates that lowering of @s73x caused by the microstructural change from a
lamellar to the duplex microstructure can be attributed to a decrease in D, which is closely
related to the change in the (Nb, Ti) phase from a continuous thin layer to discontinuous

granules.
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