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Strain for Rare Earth Nickel Based
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Abstract

Change of lattice volume and lattice strain of rare—earth nickel based hydrogen storage alloys for Ni-MH batter-

ies were investigated during hydrogenation using in-situ X-ray diffraction (XRD). Lattice parameters and lattice

strains parameter were refined by Rietveld analysis of diffraction profiles. Substitution of Co for Ni and other

rare earth for Ce in ABs;-type MmNi, 5.,Co,Aly3Mngs (Mm: misch metal; x = 0, 0.75) effectively suppressed lat-

tice volume expansion. Anisotropic strain that is related to dense dislocation was not observed, and isotropic

strain observed was only less than 1.2% in the alloys studied in the present work. We will show and discuss our

material strategy and possible way to improve capacity and life of hydrogen storage alloys.
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Fig. 1 In-situ XRD profiles of MmNi, 30Al 30MNg 40—H
system for (a) H/M = 0.00, (b) H/M = 0.56, and
(c) H/M = 0.95. The tick marks below the profile
indicate the positions of all allowed Ka, and Ka
peaks for the solid solution phase, the hydride
phase, Be and BeO. The bottom solid line shows
the difference between the calculated and observed
intensities.
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Fig. 2 Change in lattice volume of MmNi,30Alg 30
Mng.4o—H system during hydrogen absorption and
desorption at 298 K. The solid solution phase: (I,
[J ), the hydride phase: ( @, O ). Closed marks:
absorption; Open marks: desorption.
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Fig. 3 Change in isotropic strain of MmNi,30Alg 50
Mng40—H system for (a) solid solution phase and (b)
the hydride phase. Closed marks: absorption; Open
marks : desorption.
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Fig. 4 Schematic illustration of symmetry reduction
from hexagonal (P6/mmm) to orthornombic (Cmmm)
viewed along [001].
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Fig. 6 Change in lattice volume of MmNi;s5C0g 75
Aly30Mng4o—H system during hydrogen absorption
and desorption at 333 K. The solid solution phase
: (M, ) the hydride phase: ( @ , O ). Closed
marks : absorption; Open marks: desorption.
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Fig. 5 Rietveld refinement of in—situ XRD profiles
fOI’ MmN|355COO75A|030Mn040_H SyStem fOF (a) H/M
= 0.00, (b) H/M = 0.34, and (c) H/M = 0.82.
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Fig. 7 Change in isotropic strain of MmMNi;s5C0g 75
Aly50Mng40—H system for (a) solid solution phase
and (b) the hydride phase. Closed marks: absorption
; Open marks: desorption.
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Fig. 8 PCT curves of MmNi;s5C0075Al030MNg40 at
333 K. Mm is containing ([J) Ce, (O) Y, (&) Gd,
(v)Tm, and () Lu.
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Fig. 9 Rietveld refinement of in-situ XRD profile for
consists of LaggsLUg 16Pr0.0sNdg 14
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