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Microencapsulation of Hydrogen Storage Alloys
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Department of Metallurgical Engineering, Kyungpook Netional University, Taegu, 702-701

Abstract Although it has been well known that many metal hydrides are promising to use for hydrogen

storage and other applications, some difficulties still remain. Metal hydrides, particularly in powder

form, have very poor thermal conductivity. The hydrogen storage alloys degrade intrinsically or

extrinsically during repeated hydriding and dehydriding. Elimination of these problems is very important

in the practical applications.

In order to prevent degradation and to improve the thermal conductivity, the hydrogen storage char-

acteristics of rare-earth type alloy encapsulated with Cu or Ni by means of chemical plating have been

investigated. No changes has occured in hydrogen absorption capacity and equilibrium pressure even

though the alloy powder is microencapsulated. The first hydrogen absorption rate of the alloy encapsu-

lated increased considerably comparing to uncapsulated sample. In the case of encapsulating the fine

powder (}>10um) and subsequent compacting by 8ton/cm, shape of compact is maintained regardless of

hydriding and dehydriding. The degree of degradation of the alloy caused by impurity gas of CO or O,

was decreased prominently by encapsulation.
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Table 1. Chemical composition of mischmetals.

(wt%)
Mm CFM
La 23.0 64.8
Ce 50.9 0.4
Pr 6.2 9.2
Nd 16.1 24.7
other REM 3.8 0.9
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Fig. 1. Schematic diagram of experimental apparatus for hydrogen absorption and desorption.
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Table 2. Composition of chemical plating solutions

and plating conditions.

Cu plating r Ni plating
CuS0, 6.5 g/1 NiSQ. 30 g/1
HCHO 25 g/l NaH,PQ, 10 g/1
EDTA 30.0 g/1 CH,;COONa 10 g/l
H.NCH,COOH 3.0 g/l
pH 12.2 pH 6
Temp. 70°C Temp. 70C
Deposition 4um/hr Deposition 7pm/hr
rate rate |
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Table 3. Coating amounts of Cu or Ni of various

samples.

Sample wi% (1)*|wt% (2)*
-325mesh Cu coated 5.9 6
powder Ni coated 12.2 12
30 cycle Cu coated 16.4 18
prehydrided
powder Ni coated 19.4 17

* wt% (1) : obtained from weight gain
* wt% (2) : obtained from chemical analysis
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Photo. 1. Scanning electron micrographs of 30
cycle prehydrided MmNi,Fe.
(a) : uncoated, (b) : Cu coated,
(c¢) i Ni coated
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Fig. 2. X-ray diffraction patterns of 30 cycle pre-
hydrided MmNi,Fe. (radiation=Cu Ka)
(a) : uncoated, (b) : Cu coated,
{c) * Ni coated
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Fig. 3. Pressure-composition isotherms of 325mesh
MmNiFe.
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Fig. 4. Pressure-composition isotherms of 30 cycle
prehydrided MmNiFe.
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Fig. 5. The first hydrogen absorption curves of

325mesh MmNiFe for various sample con-

ditions.
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Fig. 6. The first hydrogen absorption curves of 30
cycle prehydrided MmNiJFe for various

sample conditions.
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Fig. 8. Hydrogen absorption curves for Cu coated
MmNiFe as a function of hydriding and
dehydriding cycle.
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Photo. 2. Photographs of MmNiFe powder com-

pacts.

(A) :uncoated compact ; (a) as com-
pacted,

(b) after 30 cycle hydriding,

(B) : Cu coated compact ; (a) as com-
pacted,

(b) after 30 cycle hydriding
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Fig. 9. Variation of the hydrogen absorption ca-
pacity of (CFM) Ni,; Alp.Feq: with the
number of cycles in Hy~200ppm CO for

various sample conditions.
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Fig. 10. Variation of the hydrogen absorption ca-
pacity of (CFM) Nis7Al Feo. with the
number of cycles in H,-600ppm O for vari-

ous sample conditions.
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