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Fig. 1 X-ray powder diffraction patterns of
TIM nip 25— 5},CI‘(). 25( V4Fe) y alloys
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Fig.2 Schematic diagram of PCT
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Table 1 Lattice parameters of
TIM ni. 25— 5},CI‘(). 25( V4Fe) y alloys

Samples a/ nm ¢/ nm V/nm®  ANOE

x = 0(as cast) 0.4851 0.7990 0.1628 5.70
y= 0.02(as cast) 0.4852 0.8003 0.1632 5.64
y= 0. 04( as cast) 0.4876 0.8004 0.1648 5.59
y= 0. 06( as cast) 0.4889 0.8015 0.1659 5.54
y= 0. 06( annealing) 0.4803 0.8015 0.1661 5.54
y= 0. 08(as cast) 0.4806 0.8017 0.1664 5.44

XA pae i x (H)/x(M)= 0.5 WAL T,
Pis M x (H)/x (M) = 0.5 I § A L,

play/zmy=075H x(H)/x (M) = 0.75 B # 1 77,
plamy/smy=0.25H4 x(H)/x(M)=0.25 NEI LT .

Kl 3 Jron A& TiMny 2s- 5, Cro 25( VaFe) , (y = 0,
0.02, 0.04, 0.06, 0.08) &4 1E 273 K /] PCT
Mgk . 3£ 2 ZIH T vHE G TS B0 85 4 it 2 i) s A
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Fig.3 PCT curves of
TiMny. 25- 5,Cro.25( V4Fe) , alloy
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Table 2 PCT measurement results of
TiMn;. 2s5- 5,Cr0. 25( V4Fe) , as cast alloys

Plateau pressure

Sample c?p};ilirtoy%e% (z(H){ Té;vi,) =0.81 H S
(at 273 K) a £ =t
Abs. Des. Abs. Des.

y=0 1.33  1.06 23,52 5.08 0.66 0.79
y=10.02 1.8 1.57 4.15 2.47 0.23 1.19
y=0.04 1.95 1.61 3.51 1.90 0.27 1.25
y=0.06 2.00 1.69 1.58 1. 14 0.14 1.65
y=0.08 1.95 1.37 1.25 0. 80 0.19 1.45
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Table 3 PCT measurement results of TiMng 95Crg 25( V4Fe) o.06 alloys

T emperature/ Hydrogen capacity/ %

Plateau pressure(x (H)/x(M)= 0.5)/10° Pa

State ¢ St

K Abs. Des. Abs. Des.
38 As cast 2.00 1.69 1.58 1. 14 0.14 1.65
Annealing 2. 00 1.73 1.31 1.04 0. 14 1.32
As cast 1.74 1.43 4. 67 3.51 0.12 1.50
293 Annealing 1.97 1.71 3. 04 2. 14 0.11 1.43
13 As cast 1.40 1.12 13. 69 10. 11 0.13 1.43
Annealing 1. 99 1.75 3. 60 2.72 0.12 1.42
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Fig. 4 X-ray diffractin patterns of as cast(a) and annealed(b) TiMng 95Cro 25( V4Fe) .06 alloys
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Fig. 5 PCT curves of ascast(a) and annealed(b) TiMng 95Crg.25( V4Fe) .06

alloys at different temperatures
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Hydrogen storage characteristics of TiMny. 25- 5, Cro.25( V4Fe) , alloys

YU Xuebin, WU Zhu, HUANG Tarzhong
( Laboratory of Energy Science and Technology, Shanghai Institute of Microsytem
and Information Technology, The Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: The reversible hydrogen absorption and desorption behavior of TiMny 5_ 5yCro.25( V4Fe) ,(y= 0, 0.02, 0.04, 0.06, 0.
08) was investigated by substitution for partial Mn at 273 K, 293 K and 313 K. XRD results show that the alloys have C14 Laves

phase structure and with increasing content, the lattice paramters of alloy are increased. PCT results show that substitution can in-

crease the hydrogen storage capacity, decrease the plateau pressure and the hysteresis of the PCT. However, it can also increase the

slope of the PCT. After being annealed at 1 223 K for 6 h, TiMng 95Crg 25( V4Fe€) ¢ 06 alloy has a low desorption plateau pressure ( 1.
04 x 10° Pa at 273 K and 2. 72 % 10° Pa at 313 K) and a small hysteresis (0. 14 at 273 K and 0. 12 at 313 K). The maximum and ef-

fective hydrogen storage capacities are 2. 0% and 1. 75% (mass fraction) respectively, which are suitable for hydrogen storage tanks

in PEMFC.

Key words: hydrogen storage capacity; TiMny, o5 5yCro.25( V4Fe) ,; plateau pressure; hysteresis; annealing;
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