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Hydrogen Isotope Effects in Tiy oCry5V; 7 Alloy
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Abstract: Ti, (Cr, 5V, alloy was prepared by arc melting and then its morphology and constitution were analyzed by
SEM and EDS. The observations showed that the alloy was unhomogeneous with some network-shaped precipitates.
The structures of the hydrides of Ti, (Cr; 5V, ; were determined by XRD. The structures of the hydrides depended only on
the hydrogen content, not on the kind of hydrogen isotopes. The dependences of separation factor (oy_p) on pressure,
deuterium concentration and temperature were investigated systematically. Not significantly influenced by pressure, oy p
decreased with the increase of deuterium concentration. However, the dependence of a3y p on temperature was compli-
cated. In 213-373 K, ayp increased with the decrease of temperature, which agreed with the harmonic oscillator model
(HOM). In 77213 K, the experimental oy was different from the calculated value of HOM. According to the results of
DSC measurement for the hydrides of Ti, (Cr, 5V, alloy, the disagreement between the experiments and the HOM in
77-213 K was not induced by phase transitions. Moreover, the maximum ¢ p reached 2.29 at 213 K.

Key words: hydrogen isotope effects; separation factor; Ti, (Cr, 5V, 7 alloy
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Fig. 1 SEM micrograph of alloy Ti; (Cr; 5V 7 alloy
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Table 1 Chemical composition of Ti; ,Cr; 5V, 7 analyzed by
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B A
1 2 3 4 5 6
Ti 3562 4324 5626 16.86 18.53 16.36
A% 33.05 26.88 21.07 4594 4475 46.28
Cr 3133 2987 22,67 3720 36.72 37.36
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Fig. 2 XRD pattern of Ti; (Cr; 5V, 7 alloy
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Fig. 3 XRD patterns of the hydrides of Ti; (Cr, sV, ; with dif-
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Table 3 Values of A and B for different materials

Materials  Temperature /K A B Reference
Pd 175-330 -0.023  —202 [19]
TiMn, 5 195-296 —-0.75 295 [19]
LaNis 223-323 —-0.53 193 [19]
ZrMn, 240-300 —0.477 240 [19]
ZrCr, 273-373 -1.5 580 [19]
Tiy oCry 5V 213-373 —0.74 335  This work
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Fig. 8 Dependence of Inay_p on 1/T
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