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Compaction of Hydrogen Storage Alloy Powders Using Polymer Binders
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Abstract | Compaction techniques of hydrogen storage alloy powders, to solve the problems due
to disintegration during the cyclic hydriding and dehydriding, by using polytetrafluoroethylene
(PTFE) and silicon sealant as a polymer binder were studied. Optimum conditions of compaction
were as follows. Binder content, 10% for PTFE and 5% for silicon sealant ; particle size of alloy
powders, —25um ; compacting pressure, 4ton/cmi., Compacts obtained were easily activated and
had a good strength even after 30 cycles of hydriding and dehydriding. PTFE added compacts sho-
wed very good rate capability, however, in the silicon added compacts hydrogen absorption rate
was somewhat slow because of higher elasticity and adhesiveness of the binder.
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Table 1. Chemical composition of mischmetal

Element La Ce Nd Pr [ Others

Composition(%)| 23.0 | 50.9 | 15.1 | 6.2 3.8

Az Ase TANAYE A ¥ A2 A}
3o, EUdxe YL XA HAHA
—325mesh2 & A ()3} 45umED), —325
mesh22E 1039 ou|$43 ¥HEAA —600
mesh2 B3 § 2 (]38} 25 mEL), 3039 o]
$43 wrg-o2 10umoldt2 T4 (o3 10
imED)Fo2 FEIAY.

B AYdMAEe n¥A 22 Wagds 32
A& 3188t PTFE(polytetrafluoroethylene : 5
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2 50kg, cross head &%+ 0.5mm/mino 2 ¥,
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Fig. 1. The first cycle hydrogen absorption curves
of PTFE added compacts for various PTFE
content at 30T, particle size 45u4m, com-
pacting pressure 4ton/cni.
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. The first cycle hydrogen absorption curves

of silicon sealant added compacts for va-
rious binder content at 30C, particle size 45
um, compacting pressure 4ton/cm.
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Fig. 3. Volume expansion of PTFE and silicon sea-
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lant added compacts as a function of binder
content after 30 hydriding cycles, particle
size 45um, compacting pressure 4ton/cni.
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Fig. 4. Diametral tensile strength and volume ex-

pansion of 10wt% PTFE added compacts as

a function of particle size after 30 hydriding
cycles, compacting pressure 4ton/cm .
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Fig. 5. The first cycle hydrogen absorption curves
of 10% PTFE added compacts for various
compacting pressure, particle size 25xm.
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Fig. 6. Density of 10wt% PTFE and 5wt% silicon
sealant added compacts as a function of co-
mpacting pressure 30 hydriding cycles, pa-
rticle size 25um.
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Fig. 7. Diametral tensile strength and volume ex-
pansion of 10wt% PTFE and 5wt% silicon
sealant added compacts as a function of co-
mpacting pressure after 30 hydriding cyc-
les, particle size 25y m.
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Fig. 9. Activation behaviors of 5wt % silicon sealant
added compacts at 30C, particle size 254m,
compacting pressure 4ton/ci .
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Fig. 10. SEM of the fracture surface of 10% PTFE
added compact.
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