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Abstract

The change of hydrogen storage characteristics by substituting zirconium for a
portion of titanium in Ti-Cr-V alloys has been studied. The zirconium substitution
decreased the plateau pressure and hysteresis of the PC isotherm. However, it
decreased the hydrogen storage capacity and increased slopping in PC isotherm by
forming Cr2Zr phase. By modifying the composition ratio of titanium to chromium,
thereby suppressing the formation of CriZr phase, we got an alloy having very high
hydrogen storage capacity. The heat treatment of the alloys improved the flatness of
plateau very much without a decrease in the maximum and the effective hydrogen

storage capacities.
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Fig. 1 Desirable compositional range of Ti-Cr-V
alloy for the maximal available amount of
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Table 1. Experimental compositions of Ti-Zr-Cr-V

Sample No. Composition
B-1 Tio.28Zr005Cro.47Vo.20
B-2 Tio23Zr0.10Cro.47Vo2o
B-3 Ti0.18Zr0.15Cro.47Vo20
B-4 Tio22Zr005CrossVosr
B-5 Ti0.17Zr0.10Cross Vo
B-6 Ti0.12Zr0.15Cro36 Vo7
B-7 Tioa5Zro0sCro2sVoss
B-8 Ti0.10Zr0.10Cro2sVoss
B-9 TioesZro15CrozsVoss
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Table 2. Desirable Ti/Cr ratio of Ti-Zr-Cr-V alloy Table 3. Composition of the modified Ti-Zr-Cr-V

at 1400°C alloys
. Desirable Range of : Desirable
Sample No.|Ti/Cr TiCr ratio S?fe Composition E{Rmmofﬂmr
B-1 | 060 0.69< Ti/Cr . ratio at 1900 ¢
C-1 | TioxZronCrosVoo 0.71] 0.70<Ti/Cr
— < T
Bz 1049 0.74=Ti/Cr C-2 | TioaiZroosCroaVo|0.71| 069<Ti/Cr
- <Ti
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Table 4. Hydrogen storage capacitoes of the composition controlled and heat

treatedTi-Zr-Cr-V alloys

N H-storage capacity Effective H.—storage
Sample No. Composition capacity

H/M wt% H/M wt%
C'-1 Tio32Zro03CrossVoz| 1.50 2.90 0.85 1.65
C'-2 Ti031ZroosCroasVoao | 1.44 2.74 0.77 1.47
C'-3 Ti035Zr0.05Cro.40Vo.20 1.50 2.87 0.79 1.51
C'-4 Tio2sZro03CrossVosr 1.73 3.34 1.07 2.07
C'-5 Tio23ZroesCrosVoao| 1.67 3.18 0.93 177
C'-6 TiosZroosCrosoVos| 1.57 2.99 0.86 1.63
c'-7 Ti0.19Zro0sCro2sVoso 1.71 3.24 1.02 1.92
C’-8 Tio.16Zr0.05Cro22Vos? 1.87 3.55 1.13 2.14
C'-9 Tio21Cro12Fe010Vos?|  1.58 3.11 0.94 1.86
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