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Abstract

T hydrogen absorption-desorption behavior induced by thermal or hydrogen pressure
cycling in a closed system was observed in hydrogen storage alloys, (La~-R-Mm)
NissFeos, MmNisFeossCuois and (Ce-F-Mm)Nis7AlozFeo1. Thereby (La-R-Mm), Mm
and (Ce-F-Mm) refer to La-rich mischmetal, mischmetal and Ce-free mischmetal
respectively. As the results, it is found that the alloy stabilities during thermal
cycling varies with alloy composition change. The highest stability occurs in
MmNisFepssCuois and the lowest stability in {(La~R-Mm)NissFeos. Comparing
hydrogen pressure cycling with thermal cycling, pressure cycling causes severer
degradation of the alloy (Ce-F-Mm)Nis7Alo2Feo: than thermal cycling. When the 1500
times—-cycled alloy is annealed at 400°C for 3hrs under 1 atm of hydrogen pressure
the hydrogen storage capacity is recovered only partially but not completely to the
initial capacity. The amount of capacity loss after annealing is larger in the hydrogen
pressure cycled samples than in the thermal cycled, suggesting an incoming of
impure gas during hydrogen pressure cycling.
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FaoluX] 123 M35(2001 9H)

Table 1. Chemical composition of raw
materials (wt%) 100
T=2°C
Mm |La-R-Mm {Ce-F-Mm
La 30-40 60 64.8
Ce 48-52 10 0.4 o
Pr 4-5 7 9.2 £
Nd | 12-15 22 24.7 *
Oth
o2 1 09 1
REM ‘
00 0.5 10
HM
Fig.2 P-C isotherms of
(La-R-Mm)NissFeos obtained at 30T
during thermal cycling.
s T=0°C
g ' !
-+——— Effective Hydrogen Storage Capacity — ——-(j .
0.0 0.5 1'0
H-concentration in metal -~ HM
Fig.] Determination of some parameters g3 P-C isotherms of
MmNisAlo2FepssCuois - obtained at 0T

from P-C isotherm

during thermal cycling.
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