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Table 1 Composition of hydrogen storage

alloy (mass fraction, %)

Ti Fe Mn \%

31.13 5.56 44.43 18. 88
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Fig. 1 XRD patterns of as cast and
heat-treated hydrogen storage alloys
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Fig.2 XRD patterns of heat-treated and
untreated hydrogen storage alloys after
absorbing hydrogen
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Table 2 Desorption volume of hydrogen

storage alloy before and after heat-treatment

Desorption volume/ (mL*g™ ")

Pressure/
MPa
Before heattreatment After heat treatment
3.5 158 183
4.0 160 184
4.5 164 185
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Fig. 3 Particle size distribution curves
of hydrogen storage alloys after 5 cycles of
hydrogen absorption-desorption
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and after heat-treatment

pir R IR TR T 53 R FR) A R 032 B AT o O 22 ] LA SR %
il S 1 < A 20 T TR A B i TR SR 1 8 A R AR AR B
fik.

RIS T KHULBAT TiMn HefE A2 4
HoLE D AR AL RS 29 A AL R ) B B
LR BB A 4TI L AL
FIF B T i, A PR A B, A SR
FR A0 A R A BT 9 WA

REFERENCES

[1] Wakao S, Sawa H. Effect of partial substitution and an-
odic oxidation treatment of Zr-V-Ni alloys on electrical
properties [ J]. Less Common Metal, 1991, 172 ~ 174:
1219 ~ 1226.

[2] Moriwaki Y, Gamo T, IwakiT. Control of hydrogen e-
quilibrium pressure for C-14 type Laves phase alloys [J].
Less Common Metal, 1991, 172 ~174: 1028 ~ 1035.

[3] Ovshinsky S R, Fetcenko M A, Ross J. A nickel metal
hydride battery for electric vehicles [ J]. Science, 1993,
260: 176 ~ 181.

[4] Klein B, Simon N, Klyamkine S. Improvement of the
thermodynamical and electrochemical properties of multi
component Laves phase hydrides by thermal annealing
[JI. Journal of Alloys and Compounds, 1998, 280: 284 ~
289.

[5] Tamura T, Tominaga Y, Matsumoto K, et al. Protium
absorption properties of Tr V-Cr-Mn alloys with a b. c. c.
structure [ J]. Journal of Alloys and Compounds, 2002,
330 —332: 522~ 525.

[6] Moriwaki Y, Gamo T, Seri H, et al. Electrode charac
teristics of C-15 type Laves phase alloys [ J]. Less Com-
mon Metal, 1991, 172~ 174: 1211~ 1218.

[7] Mintz M H, Hadari Z, Dariel M P. Hydrogenation of
oxygerrstabilized TiMO, (M = Fe, Co, Ni) compounds
[J].LessCommon Metal, 1980, 74: 287 ~294.

[8] ZHANG Q A, LETY Q, YANG X G, et al. Annealing
treatment of AB;type hydrogen storge alloys [J]. Jour
nal of Alloys and Compounds, 1999, 292:236 ~240.

[9] ZHANG W K, MA C A, YANG X G, et al. Influence
of annealing heat treatment on phase structure and elec
trochemical properties of Zr( MnVNi), hydrogen storage
alloy [ J]. Journal of Alloys and Compounds, 1999, 293 -
295: 691 ~ 697.

[10] Bk 5, #AMZE, & L KA H TrMn 2



ERKEy B

TR, S 3B KHRAL B T iMn Bk Sl A 4 45 40 2 M B 1 5E * 95

[ 11]

Laves fHI & & 4 [J]. i 48, 2001(3): 215 -
218.
CHEN Yi, JIANG Lrjun, HUANG Zhuo. TrMn

based Laves phase hydrogen storage alloys with low des-
orption pressure[ J]. Chinese Journal of Rare Metal,
2001(3): 215~ 218.

s, WU, Rk, 5. RACHBEX ABs Y
MINi3 69Cog. 35 Mng 4 Aly, 151‘%% FL A < T 45 A R R
WA PERERI R W[ T]. A & E Rk, 2001, 11
(4): 587~ 592.

MA Jian-xin, PAN Hong-ge, ZHU Yurrfeng, et al
Effects of heat-treatment temperature on microstructure

and electrochemical properties of ABs type MINij ¢
Cop. 8sMng_ 40Aly. 15 hydride electrode alloy[ J]. The Chr

nese Journal of Nonferrous Metals, 2001, 11(4):587 ~
592.

g g, KL, w0 & PURBEAFAEE A S
)5 4k BEEFSCLT]. BhRe A4 Kk, 2001, 10 ( Suppl):
1016 ~ 1019.

JING Hai, ZHANG Shuguang, GUO Hong. Research
on post-treatment of hydrogen storage alloys prepared by
gas atomization [ J]. Functional Material, 2001, 10
(Suppl) : 1016 ~ 1019.

EREEL. AR XOR AT AT A ML et m L
b H R, 1990.

LI Shutang. Basic Theory of X-ray Diffraction for
Crystals [ M ].
1990.

Beijing: Metallurgical Industry Press,

Effect of annealing on phase structure and performance
of TiMm based hydrogen storage alloy
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YU Xuebin, YU Xianrguo, XU Narxin
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Abstract: The effect of annealing on phase structure and hydrogen absorption/ desorption property of TiMmrbased alloy was studied

by pressure-compositionr temperature ( PCT) curves, hydrogen desorption capacity and XRD analysis. The results show that the actr

vation performance of this alloy is improved and the reaction enthalpy is reduced. XRD analysis show that phases of ¥TiMn;-, and

hexagonal TiMns coexist in the alloy instead of single ¥-TiMn-; after the heat treatment. The heat treatment can effectively improve

the microstructure, activation property and hydrogen absorbing capacity of TiMrbased hydrogen storage alloy.
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