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Effect of Melt-Spinning Process on Hydrogen Storage Properties of
Mass-Produced Ti0,85Zr0,13(Fex-V)0,56Mn1,47Ni0,05 Alloy

JINHO KIM, KYUSUNG HAN
Korea Institute of Ceramic Engineering & Technology, Icheon 467-843, Korea

Abstract >> Hydrogen storage as a metal hydride is the most promising alternative because of its relatively large
hydrogen storage capacities near room temperature. TiMny-based C14 Laves phases alloys are one of the promising
hydrogen storage materials with easy activation, good hydriding-dehydriding kinetics, high hydrogen storage
capacity and relatively low cost. In this work, multi-component, hyper-stoichiometric TiggsZro,13(Fex-V)o.s6Mn) 47
Nigos C14 Laves phase alloys were prepared by a vacuum induction melting for a hydrogen storage tank. Since
pure vanadium (V) is quite expensive, the substitution of the V element in these alloys has been tried and some
interesting results were achieved by replacing V by commercial ferrovanadium (FeV) raw material. In addition,
the melt-spinning process, which was applied to the manufacturing of some of these alloys, could make the plateau

slopes much flatter, which resulted in the increase of reversible hydrogen storage capacity. The improvement of
sloping properties of melt-spun TigssZro.13(Fex-V)o.seMnj 47Nig s alloys was mainly attributed to the homogeneity

of chemical composition.
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Table 1 Chemical composition of ferrovanadium(FexV)
used in this study

Element \% Fe Al Si Cr
at% 79.88 16.26 3.74 0.09 0.03
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Fig. 1 Photograph of (a) VIM and (b) Melt-spun Tio.esZro.13
(FeX-V)olssMn1,47Ni0,05 aIons
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Fig. 2 PCT curves of (a) VIM and (b) MS TiogsZro.13(Fex-V)
0.56Mn1.47Nio.05 alloys
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Fig. 3 XRD patterns of VIM- and MS-TiggsZro.13(Fex-V)

056Mn1.47Nioos alloys: (a) VIM, (b) 1000rpm, (c) 1500rpm
(@: C14 Laves phase, O: FeO, : a-ZrOy)
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Table 2 Lattice parameter of VIM- and MS-TiossZro.13
(FeX-V)oAssMn1_47NioA05 alloys

FWHM | XS(A) | a(A) o(A)

VIM 0223 395 04819 | 0.7917
1000rpm 0.204 432 04823 | 0.7918
1500rpm 0.201 436 04825 | 0.7922

Fig. 4 TEM micrographs of VIM- and MS-Tio.gsZro.13(Fex-V)
056Mn1.47Nigos alloys: (a) VIM, (b) 1000rpm, (c) 1500rpm
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