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Hydrogen storage of as-cast Ti-Zr-Ni quasicrystals

HUANG Huo-gen', YIN Chen', WU Jiang?, ZHANG Peng-cheng’

(1. National Key Laboratory for Surface Physics and Chemistry, Mianyang 621907, China;
2. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
3. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Hydrogen storage characteristics of quasicrystalline alloys TigZryoNiyy and TiysZr3gNij; prepared by
suction-casting method were investigated primarily. TigZrsNiy alloy, in which a nearly pure icosahedral quasicrystal
(IQC) phase can form, has a low H-absorbing capacity of 0.8% (mass fraction) and different plateau pressures at different
temperatures, 20 kPa at 170 ‘C and 0.6 kPa at 160 C, respectively. However, a minor mixture of Cl4 Laves
(MgZn,-type) and S-(Ti, Zr) solution (bec structure) phases is coexisted with the IQC in TissZr3gNi;; alloy that can load H
at room temperature with a maximum storage of 4% at 150 ‘C and displayed good H-absorption dynamic behaviors,
suggesting a promising future as new H-absorbing material. The results show that the alloy composition and preparation
of Ti-Zr-Ni IQC have a significant effect on its H storage.
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Fig.1  Sketch of detachable water-cooled copper mold

suction-casting apparatus
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Fig.2 XRD patterns of suction-cast samples: (a) TigZr4oNiy;
(b) TigsZrysNiy; (IQC indexed by Cahn scheme!'*)
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Fig.3 Energy dispersive spectroscopy of as-cast TigZrsNisg

quasicrystalline rod
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Fig.4 P—C—T curves of as-cast TisoZr4Niyy quasicrystalline
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Fig.5 H absorbing dynamics curve of TigZrsoNisg

quasicrystalline alloy at 250 ‘C
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Fig.6 H absorbing dynamics curves of as-cast TiysZr3gNi;;

quasicrystalline alloy
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