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Abstract

F2uE)

In order to improve the hydrogen storage capacity and the activation properties of the hydrogen storage

alloys, the rare-earth metal alloy series, MmNis sMno sZr.{x=0, 0.025, 0.05, 0.1), are prepared by adding the excess Zr
in MmNi.sMnos alloy for the strong resistance to intrinsic degradation. The hydrogen storage alloys of rare-earth
metal such as LaNis, and MmNis and MmNi, sMn, 5 alloys which substituted La by misch metal properties were charac-
terized as well. The hydrogen storage alloys were produced by melting each metal mixture in arc melting furnace, and
the as-cast alloys were heat-treated at 1100°C for 10 hr. The major elements of misch metal{(Mm) were La, Ce, Pr and
Nd with some impurities less than 1wt.% determined by ICP- AES. X-ray diffraction indicated that the structure for
these samples was a single phase of hexagonal with CaCus type.

As the Zr contents increases, the activation time and the plateau pressure decrease and sloping of the plateau pres-
sure increase. Amount of the 2nd phases increases with increase in Zr contents in MmNi, sMno sZro, alloy. This phe-
nomenon indicated that ZrNis in this phase, which shows the maximum storage capacity and the strong resistance to

intrinsic degradation, is considered as a proper alloy for hydrogen storage.

Key words: Hydrogenation Properties, Hydrogen Storage alloy, Activation Properties, MnNis sZr,, Pressure-Composi-

tion Curve.
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Table. 1 The iarget chemical composition of various sam-
ples.

(wt.%)
o T @ | @ | © | @
La 7.69 8.19 7.56 7.29
Ce 17.31 17.59 17.85 17.66
Pr 1.69 1.70 1.68 1.65
Nd 5.47 5.12 5.09 495
Mn 6.02 6.42 6.58 6.48
Ni 61.75 | 59.74 | 60.05 | 60.18
Zr 0.5 1.04 1.30
Fe+xi;ii:é\4°+ <1 | <1 | <1 | <1
Table. 2 The chemical composition of misch metal
Element| La Ce Pr Nd Sm | other
wt% |20~24153~57| 3~7 |14~18] <0.2 <1
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Table. 3 The chemical composition of samples used in this
experiments.

(wt.%)
o Samples| oy | w | @ | @

La 7.88 8.27 7.58 7.36
Ce 17.46 17.63 17.82 17.72
Pr 1.43 1.76 1.72 1.67
Nd 4.76 523 5.08 4.96
Ni 63.23 59.86 60.07 60.24
Mn 6.18 6.45 6.54 6.51
Zr - 0.54 1.06 1.41
Sm 0.08 0.01
Fe 0.15 0.12 0.09 0.09
Mg <0.01 0.01
Si 0.01 0.01 0.01
Ti 0.01 0.01

Mo 0.01 0.01
AV 0.04 0.01
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Fig. 1. X-ray diffraction patterns of samples. {(a) MmNi, sMny s,
(b) Mle‘ 5Mno.5Zfo 025, (C) Mle. 5Mno 5Zro 05, (d) MmNi. sMno.s
VATY

off 79 THF e ez, EE< Sm, Fe, Mg,
Si, Ti, Mo, V §9 4E 25 1wt.% oWl 235 &

rle
il

ols} o) ICPl o} ¥42oE 23 & Al
29 YEFA FeAYGTE F Y20 FET LT 5
24e) 2 A2 A¢ FU T 5 A
3-2 ‘°‘F:“=’°*2I N2

g XRD #4743% Fig. 1o Jehlidl
t}. Z} peak ¥ indexingd ZA#} B F F£7HHE CaCus
3
Al

B2

FUHTFE peak Y GUow, BE $F 22
2} R E AR FUT £ AAh
gl Zro] Hle® H7hR Zr=019 A¥elE A2



620 T3 A A12d A8E (2002)

(b)

(d)

Fig. 2. SEM photographs of samples.
(a) MmNi, sMn s, (b) MmNi«sMny sZro 025,
(c) MmNi, sMn sZ10. 05, (d) MmNi, sMne sZr4,
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Equilibrium pressure (atm)

Fig. 3 P-C-T curves of MmNi, sMnos-H system at various
temperatures.
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Fig. 4. P-C-T curves of MmNi. sMno sZro 025~ H system at vari-
ous temperatures.
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e /

Equilibrium pressure (atm)

Fig. 5. P-C-T curves of MmNi, sMnq sZro 0s-H system at vari-
ous temperatures.
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Fig. 6 P-C-T curves of MmN, sMny sZro .- H system at various
temperatures.
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