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Abstract

Metal hydride used as hydrogen storage material usually needs the activating
process to store the hydrogen at high temperature or high pressure. In general as the
particle size of metal hydride becomes smaller, approached to the micro, furthermore,
nano scale, storage ability and reaction kinetics are reported to be increased, because
the specific surface is extremely increased. But the experimental results demonstrated
that the optimum particle size is existed for the best absorbing performance, opposite
to the usual expectation. This results from the particles to be come amorphous with
their approaching to micro and nano scale, in the storage site within the metal
hydride lattice is decreased, which is proved by XRD and SEM.
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Table 1. Composition of Mm (Mm : Mischmetal).

Composite Sn La Nd Pr Ce

Mm(%) 28.29 15.43 548 50.90 0.09
![ Mwig/mol) 118.71 138.905 144.24 140.907 140.12

Density(g/cr) 7.30 6.7 7.0 6.77 6.78
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2 Hydriding amounts of the Fig. 4 P-C-T relations of the various

deactivated alloys with particle sizes particle  sizes  MmNizsCoroMnosAlo2
measured at 1 atm. and 300K sample at 333K.
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Fig. 3. P-C-T relations of the various Fig. 5. P-C-T relations of the various
particle sizes of MmNi3sCo1oMnosAlo2 particle sizes MmNizsCoroMnosAlp2
sample at 300K. sample at 373K.
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Fig. 6. X-ray diffraction patterns of
MmNiz5Co1.0Mno3Alo2 -20%Cu
powder mixture for various
particle sizes.
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Fig. 7. Hysterisis for various particle sizes
of MmNissCoroMno3Alg2  sample  at
different temperatures.
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Fig. 8. Scanning electron
micrographs of ball-milled :
(a) as—casted  and (b)
hydrogenated samples for 125
(m powder.
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Fig. 9. Scanning electron
micrographs of ball-milied
(a) as—casted and (b)
hydrogenated samples for 1.5
um powder.
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Table 2. Changes of enthalpy and entropy for various particle size

of MmNissCor, oMno 3Alo 2 alloy

4S(kJ/K - mlHs)

size / (m 4 H(k]/rnole)
200 -63.4814 -581.904
125 -60.957 -471.796
44 -36.187 -514.735
45 -15.662 -369.075
15 - -
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