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ABSTRACT

The structural transitions of the matrix and the second phases of TijoMnosVi, and
Ti1oCrisV17 alloys upon hydrogenation have been investigated at 293K. The effect of hydrogen
isotope on their crystal structures has been also discussed. The crystal structures, phase
abundance and lattice parameters of the hydrides were determined by the Rietveld method
using X-ray diffraction data. At the experimental temperature, the TiioMnooVy, alloy and
Ti1oCrisV17 alloy revealed different structural transition processes upon hydrogenation although
the crystal structures of these two alloys are both BCC at room temperature. The second
phases such as Ti-rich phase with NiTi, structure and a-Ti with HCP structure absorbed
hydrogen at relatively low hydrogen pressures and the phase abundance remained almost
constant. This means that it is desirable to decrease the amount of the second phases as far as
possible in order to increase the effective hydrogen storage capacities of the alloys. The crystal
structures of corresponding isotope hydrides, the phase abundance and the lattice parameters
did not depend on the kind of hydrogen isotope, but only on the hydrogen content.
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Table 1. Chemical compositions of the alloys

analyzed by ICP (at®%)
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Fig. 1. Absorption isotherms of deuterium and
protium for alloy TijoMnosVi.
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Fig. 2. Absorption isotherms of deuterium and
protium for alloy TijoCrisVy7.
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Fig. 5. Rietveld refinement for the Ti oMngoV, Dx
when X=3x1.29 (i.e. D/M=1.29).
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Table 2. Hydrogen contents in the hydrides

analyzed by LECO RH-402

TiroMnggV1.1Hx(Dx) Ti10Cr15V17Hx(Dx)
Hydrogen Calc. Hydrogen Calc.
content (wt%) | H(D)/M | content (wt%) | H{D)/M
0592) | 030(H) | 1.06(1) |053(H)
083(2) |042D)| 1.191(7) | 0.60(D)
1538(9) | 078(H) | 128(1) | 0.64(H)
1622) | 082(H) | 172(2) | 086(D)
188(1) | 095H) | 210@2) |1.05D)
1973(6) | 100(H) | 22402 |1.12(H)
240Q) | 122(H)| 253909) |1.27(D)
248(1) | 1.26(D)
250(4) | 1.27(D)
2542) | 1.29(D)

* Numbers in parentheses stand for the
standard deviations.
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Fig. 6. Rietveld refinement for the Ti, oCr sV, 7Dx
when X=4.2x1.27 (i.e. DIM=1/27).
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Table 3. The parameters of the samples refined by the X-ray Rietveld analysis

Sample Phase Spa(zle\lg;oup R; a (A) c (A) |Phase abundance
FCC 2
Fm3m 337 | 4307 (2) - 55.6 %
(Matrix) (225)
NiTi, type 3
Fig. 5 Y Fd3m 574 | 11486 (7) - 19.9 %
(Ti-rich) (227-1)
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(a-Ti) (194)
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Fm3m 172 | 42573 (7) - 58.4 %
(Matrix) (225)
Fig. 6
BCC Im3m
Rup=8.47 077 | 3.1102 (6) - 37.7 %
S=1.86 (Matrix) (229)
HCP P6ymmc
649 | 3.038 (2) | 5.091 (2) 39 %
(a-Ti) (194)
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