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Effect of Ti/Cr on hydrogen absorption/desorption properties of
(VFe)5 Tl Cry.(0<x<2.0) hydrogen storage alloys

LUO Linshan, ZHOU Jian, WEN Xiaoqiang, LIU Wenwen, GUAN Jianhong
(Ganzhou Research Institute for Nonferrous Metallurgy, Ganzhou 341000, China)

Abstract: In order to study the law of Ti/Cr effects on absorption/desorption properties of (VFe)soTi5.Cra, (0<

x <2.0)hydrogen storage alloys, low cost hydrogen storage alloys were prepared by FeVg and their

microstructures and hydrogen absorption/desorption properties were studied systematically. The experimental

results show that hydrogen absorption/desorption capacity decreases with Ti/Cr ratio drop (x increase), but the

hydrogen desorption plateau pressure of the alloys with lower Ti/Cr ratio increases. All the alloys are composed

of BCC and CeO, phases, and lattice constant of BCC phases decrease as Ti/Cr ratio drops.

Keywords: hydrogen storage alloy; hydrogen absorption/desorption properties; hydrogen desorption plateau

pressure; lattice parameter
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Fig. 1 XRD patterns of (VFe)sTizx  Cra., (x=0,
0.5,1.0,1.5, 2.0) alloys
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Fig. 2 Lattice parameter patterns of (VFe)sTis_ Cra..
(x=0, 0.5,1.0,1.5, 2.0) alloys
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Yy y é’/i\ﬁk/gﬂzéﬂf,x j’f’%é‘z\(VFfﬁ%OTizmcb%(%:
0,0.5, 1, 1.5, 2)H « {H.

A,=0.058 42; ¥,=0.202 66; ¢, =0.806 19
HARPLA R T
y=0.058 42xe"¥%1°+0.202 66 (1)

H = (D AT LA TAS [R] TYCr FoRsS (VEe)soTiaga Cragy It
AB B ET B E.

EE R 6 Ml AL BEE « RGN, BY Ti/Cr He i FEAIG,
HEMNEE G EBAEEIE K, B (VFe)soTiaaCrop (v=
01 0267 MPa Ft i & (VFe)soTigg. Crag. (x=2.0) B} 14
0.902 MPa. V- & bl & , & 4 (10 S AL WA e PN,

1) B % (VFe)soTi. Cran, (2=0, 0.5, 1.0, 1.5, 2) %
& rp Ti/Cr LB AR, B 2 (9 380, 8 1) 2 41 45 4 1
AW RAL, ¥ BCC MR 8 1 4k CeO, #]
28, fH AN BCC g7 Ay U B Ti/Cre b A R A
i /0, B FE AT BCC Y i 5 B Ti/Cre L 9 B R
[IFC%NS

2)bti % (VFe)soTiz. Crap (x=0, 0.5, 1.0, 1.5, 2) &
&b Ti/Cr HERFEAR, & i Wi U i 2 B 22 BRI
A IR TE 4=0 IR BN, R B0
351 % 2.13 %.

3) B % (VFe)soTisCra (v=0, 0.5, 1.0, 1.5, 2) &
G p Ti/Cr MR AR, & & MRS 6 B S B0
K6 e, A B i SR E PR

5%k
(1] 5% . L Al [ fe f10 3 0 R RLJ . KW, 2005(3): 6-8.

[2] BoEuk, XEAE. hE AR R RIS i, 2002, 32(3): 150-152.

[3] SUWARNO S, SOLBERG J K, MAEHLEN ] P, et al. The effects of
rapid solidification on microstructure and hydrogen sorption prop-
erties of binary BCC Ti-V alloys[]J]. Journal of Alloys and Com-
pounds, 2014, 582: 540-546.

[4] SHEN C C, LI H C. Passivation and reactivation of TiyV3sCry hy-
drides by cycling with impure hydrogen gas[J]. International Jour-
nal of Hydrogen Energy, 2015, 40: 3277-3282.

[S] HANG Z M, XIAO X Z, TAN D Z.et al. Microstructure and hydro-
gen storage properties of Tij)Vy—xFeeZ, (x=1-8) alloys[]]. Interna-
tional Journal of Hydrogen Energy, 2010, 35: 3080-3086.

[6] HANG Z M, CHEN L X, XIAO X Z, et al. The effect of Cr content
on the structural and hydrogen storage characteristics of Ti;zVy
xFegZr,Cr, (x=0-14) alloys [J]. Journal of Alloys and Compounds,
2010, 493: 396-400.

[71 LOTOTSKY M V, YARTYS V A, ZAVALIY 1 Y, Vanadium-based
BCC alloys: Phase—structural characteristicsand hydrogen sorption
properties|J]. Journal of Alloys and Compounds, 2005, 404/405/406:
421-426.

[8] YANY G, CHEN Y G, ZHOU Z Z, et al. Hydrogen storage properties
of V-Ti-Cr-Fe alloys[J]. Journal of Alloys and Compounds, 2008,
454: 427-431.

[9] HANG Z M, XIAO X Z, LI S Q, et al. Influence of heat treatment
on the microstructure and hydrogen storage properties of
Ti1V77CreFesZr alloy[J]. Journal of Alloy sand Compounds, 2012, 529:
128-133.

[10] SHEN C C, CHOU J C, LI H C,et al. Effect of interstitial boron
and carbon on the hydrogenation properties of TiysV35Cryg alloy[J].
International Journal of Hydrogen Energy,2010,35:11975-11980.

[11] KURIIWA T, MARUYAMA T, KAMEGAWA A, et al. Effects of V
content on hydrogen storage properties of V-Ti-Cr alloys with high
desorption pressurelJ} International Journal of Hydrogen Energy,
2010, 35: 9082-9087.

[12] MATSUDA J, AKIBA A. Lattice defectsin V-Ti BCC alloys before and
after hydrogenation[J]. Journal of Alloys and Compounds, 2013,581:
369-372.

[13] DOLAN M D, MCLENNAN K G, SONG G, et al. The effect of Ti on
hydrogen absorption and diffusivity in V-Ti-Al alloy membranes[J].
Journal of Membrane Science, 2013, 446: 405-409.

[14] ITOH H, ARASHIMA H, KUBO K, et al. Improvement of cyclic
durability of BCC structured Ti—-Cr-V alloys[J]. Journal of Alloys
and Compounds, 2005, 404/405/406: 417- 420.

[15] SHIRASAKI K, TAMURA T, KURIIWA T, et al. Cyclic
properties of protium absorption—desorption inTi—CrValloys[J].
Materials Transaction, 2002, 43: 1115-1119.

[16] CHO S W, HAN C S, PARK C N. The hydrogen storage
characteristics of Ti—Cr-V alloys[J]. Journal of Alloys and Compou
nds,1999, 288: 294-298.

[17] CHO S W, PARK C N, YOO J H, et al.Hydrogen absorption—
desorption characteristics of Tg.CrosisyVos—sy (0= x <0.12)
alloys[J]. Journal of Alloys and Compounds, 2005, 403: 262-266.

[18] 5k v 7. B R TEHLALFM]. b5 - Jb st 4k T Bk, 2005.



