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Influence of partial substitution of vanadium for chromium on
hydrogen storage performance of TiCr based alloys
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(Shanghai Institute of Microsystem and Information Technology,

Chinese A cademy of Sciences, Shanghai 200050, China)

Abstract: To decrease the hydrogen absorbing plateau pressure and increase the hydrogen storage capacity of TiCr
based alloy, chromium was partially substituted by vanadium. The dependence of hydrogen storage capacity on va-
nadium content was investigated. X-ray diffraction results show that alloy phase composition changes from single
Laves phase to single body centered cubic phase with increasing vanadium content. Partial substitution of vanadium
for chromium can decrease the hydrogen absorbing plateau pressure effectively. Both the maximum hydrogen ab-
sorption content and the enthalpy changes of hydrogen absorption increase with increasing vanadium content.
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Fig. 1 XRD patterns of TiCris-. V. alloys
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Table 1 Crystal cell parameters of
BCC phase of TiCri.s-. V. alloys

% a/ nm V/nm?
0.2 0. 300 81 0. 027 219
0.4 0.30270 0. 027 736
0.6 0.304 34 0. 028 189
0.8 0.305 57 0. 028 532
1.0 0.306 73 0. 028 858
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Fig.2 Hydrogen absorbing properties of
TiCris- . V. alloys at 273 K
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Table 2 Maximum and reversible hydrogen

storage capacity of TiCris- .V, alloys at 303 K

( mass fraction, %)

Maximum hydrogen Reversible hydrogen
x

storage capacity/ % storage capacity/ %

0 1. 00 0. 60
0.2 1.22 0. 67
0.4 2.72 1.30
0.6 3.13 2.03
0.8 3.27 1.96
1.0 3.42 1. 19
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Fig. 3 Fitting line for enthalpy changes and
entropy changes of TiCris- . V. alloys
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Table 3 Enthalpy changes and entropy changes of

hydrogen absorption of TiCri.s-» V. alloys

AS/ AH
N (J* mol” '+ K~ 1) (kJ * mol™ )
0 93.20 - 19.62
0.2 80.23 - 17.96
0.4 134. 52 - 36.50
0.6 138. 10 - 39.87
0.8 144. 41 - 42.65
1.0 146. 93 — 46. 14
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