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Improvement of Ti-Fe Type Hydrogen-absorbing Alloy
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ABSTRACT

Though a hydrogen absorbing capacity of
intermetallic TiFe alloy is about 1.5 times as large
as that of LaNi, alloy, TiFe alloy actually has not
been commercialized for its difficulty in an initial
activation treatment. Authors intend to improve the
characteristic of TiFe alloy by partial substitution of
the Fe with Pd having superior catalytic and
hydriding natures. It has been confirmed that the
partial substitution by Pd for the Fe is much effective
for mitigating the initial activation condition of TiFe
alloy.
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Fig.1 Binary phase diagram of Ti-Fe alloy
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Fig.2 X-ray diffraction patterns of TiFe1-xPdx
(0 =X =0.3) alloys
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Fig.3 Change in the lattice constant with Pd
concentration (X) for TiFe1-xPdx alloys
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intermetallic compound
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Results of initial activation treatment at
a hydLrogen pressure of 3.5 MPa

Table 1

Activation X in TiFei-xPdx

Temp. (K) 0 0. 05 0.1 0.2
723 O O O O
673 Vi @] O O
473 X @] O O
453 X O O O
423 X A A A
373 X X X X

O : Activated, A : Insufficient, X : Not Activated
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Fig.5 Hydriding curve for TiFe, TiFeo.95Pdo.o5
and TiFeo.9Pdo.1 alloys
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Fig.6 PCT diagrams in hydrogen desorption for

TiFe, TiFeo.95Pdo.o5, TiFeo.9Pdo.1 and
TiFeo.sPdo.2 alloys at 273 K
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Table 2 Enthalpy changes for TiFe1-xPdx alloys
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0.1 -29.2 / 33.4 -25.8 / 29.8
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Fig.7 PCT diagrams in hydrogen desorption for
TiFeo.9Pdo.1 and TiFeo.9Nio.1 alloys at 273 K
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