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Hydrogen Absorption and Desorption Characteristics of
Microencapsulated Hydrogen Storage Alloy Powders and Their Compacts

Chan Jung Kim, Byung Jin Choi, Dai Ryong Kim
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Abstract : The hydrogen absorption and desorption characteristics of microencapsulated
(CFM)Nii;Al:Fe.; and MmNi[Fe powder with Ni and/or Cu by means of chemical plating
method have been investigated. Initial hydrogen absorption rate and activation property were
increased remarkably by encapsulation and subsequent compacting. Pellets abtained by com-
pacting of Cu-encapsulated fine powder have fairly good strength even after 30 cycles of
hydriding and dehydriding. Encapsulated alloy powder and their compacts show a good resis-
tance to degradation by O. or CO in hydrogen.
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Table 1. Test conditions of pressure cycling in im-
purity gas mixed Ho.

MmNiFe (CFM)NiszAl.
Feoa
Press. Range Vac. ~30atm | Vac. ~20atm
Cycle Time 40 min
Temperature 30T
Impurity(ppm) 0, : 200, CO : 50, 650
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Fig. 1 Pressure-composition isotherms of 30 cycles

prehydrided(CFM)Ni,-Aly;Fe; and MmNi,
Fe at 30TC.
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Fig. 2 Hydrogen absorption curves of 30 cycle pre-
hydrided and Ni coated MmNi.Fe compact
as a function of hydriding and dehydriding
cycles.
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Table 2. Apperence of the samples after 30cycles of hydriding and dehydriding.

Sample State of capsule (vol. S}?ZZH( %))
uncoated - F
—325mesh powder Cu coated D F
Ni coated D F
I1)(3@_ ;,:éer ede Cu coated D F
powder Ni coated D F
uncoated - F
30 cycle Cu coated S S(22.5)
pre-hydrided Ni coated S F
powder Cu/Ni coated S 5(34.2)
Ni/Cu coated S S(33.2)
D : disintegration of powder particle and capsule layer
F : failure of compact
S ! sound
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(a) : Cu coated —325mesh powder, be-
fore hydriding.

(b) I Cu coated —325mesh powder, af-
ter 30 cycles hydriding.

(c) : 30 cycles prehydrided and Cu coa-

ted powder, befoxje hydriding.

(d) : 30 cycles prehydrided and Cu
coated powder, after 30 cycles
hydriding.

Photo. 1 Scanning electron micrograph of various sample condition.
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Fig. 4 Hydrogen absorption curves of Ni coated
powder compact of (CFM)Ni;:Alo.Feo: as
a function of cycle number in H»-200ppm
0, Numerals in the figure indicate the num-

ber of cycles.
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Fig. 6 Hydrogen absorption curves of Ni coated
powder compact of (CFM)Ni,-Al:Feo: as
a function of cycle number in Hy-50ppm CO.
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rption curve of uncoated powder for 15th
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Fig. 7 Variation of the hydrogen absorption capa-
city of (CFM)Ni,;Aly:Fe,, with the number
of cycles in Ha-50ppm CO at 30T.
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Fig. 8 Variation of the hydrbgen absorption capa-
city of (CFM)Ni,-Aly;Feo; with the number
of cycles in H»-650ppm CO at 30T.
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Fig. 9 Variation of the hydrogen absorption capa-

city of MmNi,Fe with the number of cycles
in Hy-650ppm CO at 30C.
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Fig. 10 Variation of the hydrogen absorption capa-
city of MmNi4,Fe with the number of cyc-
les in Hx-650ppm CO at 30T.

The dashed lines are recovery of capacities
by the heat treatment at 90C for 60 min

in vacuum(2X 10 *torr).
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