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Improvement of Fe, Mn or Si Substitution on
Hydrogen Storage Properties of TI-Cr-V Alloys
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ABSTRACT

Hydrogen storage properties of Tio3CrossxVoasMx(0<X<0.1, M=Fe, Mn, Si) have been
investigated. With varing of Mn content, the lattice parameter of the alloy was unchanged and similar
to that of Tios:CroasVoas alloy. With increase of Fe, Si content, the lattice parameters of the BCC
phases decreased. When the Fe content was 8 at%, the desorption plateau pressure increased to several
atmospheres without decrease of the effective hydrogen storage capacity of the alloy. When the Mn
content was 8 at%, the effective hydrogen storage capacity showed approximately 2.5 wt% without
change in the desorption plateau pressure. With increase of Si content, hysteresis increased and
hydrogen storage capacity decreased rapidly. A study was also made on how desorption temperature
affected the usable hydrogen of the Tip3:Cro3sVo2sMnges alloy. The temperature was varied from 293 to
413 K, and the pressure from 5 to 0.002 MPa. The usable hydrogen of the alloy was 2.7 wi% when
absorbed and desorbed at 293 K and 373 K, respectively. The heat of hydride formation of the alloy
was approximately -35.5 kJ/mol H..

KEY WORDS : Ti-Cr-V alloy(Ti-Cr-V &), hydrogen storage(+4> A7), BCC alloy(BCC &%),
substitutional solid solution(X|$+3 31-8-))
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Fig. 1 P-C isotherms of the Tig3:Cro43:xVoasFex(0<X<0.10)
alloys at 293 K
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Fig. 2 X-ray diffraction patterns of the Tip32Cro4s.xVo2sFex(0
<X<0.10) alloys
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Fig. 3 P-C isotherms of the Tio32Croa3.xVo2sMnx(0<X<0.10)
alloys at 293K
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Fig. 4 X-ray diffraction patterns of the Tip32Cro4-xVoosMnx
(0=X<0.10) alloys
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Fig. 5 Desorption isotherms of the Tig32Cro35Vo2sMnogs alloy
at different temperature
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Fig. 8 X-ray diffraction patterns of the Tio3:Croa3.xVo2sSix(0
<X<0.10) alloy
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