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Fig.1 Powder XRD patterns of the melt-spun ZrooTio.1V2.2 alloy
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Table 1 Phase content and cell volume of each phase in

as-cast, annealed and melt-spun ZrogTio1V2., alloy

Phase Phase content, /% Cell volume/>107 nm®

ZrV, 47 412.08
Melt-spun Zr\3/V3 40 28.13
o 13 1799.37
ZrV, 36
As-castl'® v 44
a-Zr 20 -
ZrV, 53 415.31
Annealed® 17 28.27
2res 30 1808.89
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Fig. 2 SEM photograph of melt-spun ZrooTio.1V2.2 alloy
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Table 2 EDS results of melt-spun Zrq¢Tio1V2.2 alloy in Fig.2

(at%)
Positions
Element 1 > 3 z
Zr 7.45 2.76 12.79 29.04
Ti 2.26 2.06 3.23 3.18
\Y 90.28 95.19 83.99 67.78
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Fig.3 Hydrogen absorption Kkinetics curves of melt-spun
ZrogTip1Vz2, at 303 K and 773 K and annealed
ZrooTio.1 V2 at 773 K1
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Fig.5 Van’t Hoff lines of melt-spun Zrq¢Tio.1V2.2 alloy

&3 ZrogTiaVo , AEHREANFESHRIMEERETEHE

Table 3 Thermodynamic parameters and equilibrium
pressure at 298 K of Zry¢Tig1V2, alloy

H/f.u.  aH/KkImol™ AS/Jmol™ K Relativity Peqat 298 K
0.30 -109.3 -65.7 0.976 6.0E-12
0.45 -108.7 -66.5 0.966 1.1E-11
0.60 -110.1 -68.2 0.971 1.1E-11
0.75 -108.0 -68.5 0.972 2.8E-11
0.90 -108.3 -69.9 0.976 4.3E-11
1.05 -108.4 -71.0 0.985 7.3E-11
1.20 -108.6 -73.2 0.977 1.3E-10
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Microstructure and Hydrogen Storage Properties of Melt-spun ZrygTig 1V,

Zhang Yunlong, Li Jinshan, Zhang Tiebang, Kou Hongchao, Hu Rui, Xue Xiangyi
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The non-stoichiometric ZrooTio1V22 alloy was designed and the melt-spun technology was used in this work to improve the
hydrogenation kinetics of Laves phase Zr-Ti-V alloys. The microstructure, phase constitution, hydrogenation kinetics, PCT characteristics
and the thermodynamics parameters of melt-spun ribbons were investigated. The relationship between microstructure and hydrogen
storage properties of non-stoichiometric alloys was further discussed. The results show that C15 type ZrV; phase and V-bcc phase are the
dominant phases in the alloy, and melt-spun can eliminate the residual a-Zr phase of peritectic reaction in the as-cast alloy. The
hydrogenation Kinetics is fast in melt-spun alloy, but the hydrogen absorption capacity decreases due to the shrink of cell volume.
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