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Abstract

Various RE-Mg-Ni,~Co,-Al, (RE: rare earth, x + y + z = 3.7 or 3.3) alloys have been prepared to investigate the
effect of contained RE element on their crystal structure change, hydrogen absorption ability, and electrochemi-
cal potential behavior. Among LaygRE)20Mgy16Ni345C0020Aly15 (RE: La, Ce, Pr, or Nd) alloy electrodes, Pr- and Nd-
substituted alloys gave good cycling capability under flooded electrolyte condition, but non-substituted and Ce-
substituted alloys showed early capacity decrease. Synchrotron X-ray analysis suggested that Ce-substituted
alloy lacked structural stability derived from relatively large difference in each volume change of composition
phases after hydrogen absorption. AA-sized sealed cells with typical capacity of 2100 mAh using the La-Pr-Mg-
Ni-based alloys were able to be discharged over 90% of original capacity even at low temperature of 0 °C and
maintained over 300 cycles at 1 /,A repetitious charge-discharge cycling test. The cells also showed low self-

discharge performance with 65% of remaining capacity after storage for 30 days at high temperature of 60 °C.
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Fig. 1 PCT curves at 80 C for rare earth-Mg-Ni-
based alloys of Lag.REq20M80.16Ni3.45C 00 20Al0 15 With
RE: La () ; Ce (a) ; Pr ([J); and Nd (&).
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Fig. 2 Result of Rietveld refinement of synchrotron
XRD pattern for hydrogen storage alloy of Lags,Ceg
Mgo.16Ni3.45C00 20Alg 15
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Fig. 3 Phase abundance determined by Rietveld
analysis for hydrogen storage alloys of Lagg.REq 20
Mg .16Ni3z45C0020Alo 15 (RE: La, Ce, Pr, and Nd).
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Fig. 4 EPMA mapping images of hydrogen storage
alloys of LagesREq20M80.16Ni345C0020Al015 (RE: La,
Ce, Pr, and Nd).
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Fig. 5 Discharge characteristics for negative elec-
trodes using hydrogen storage alloy of LaggREq 20
Mg;.16Niz45C00.20Al0 15 With RE: La (—); Ce (= )
; Pro(ee ); Nd (—-—); and conventional Mm(NiCo-
MnAl)s (—--—) at 20 ‘C under flooded electrolyte con-
dition.

Charge : 0.1 /A for15h.

Rest :1h.

Discharge : 0.2 /A to -0.6 V (Hg/HgO0).
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Fig. 6 Cycle performance for negative electrodes
using hydrogen storage alloy of Lagg.REq20MEo.16
Niz 45C0g20Alp 15 With RE: La ( ); Ce (- );
Pr (———); and Nd (—-—-—) at 20 °C under flooded
electrolyte condition.

Charge :0.1/A for 15 h.

Rest 1 h

Discharge : 0.2 /A to -0.6 V (Hg/HgO).
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Fig. 7 Change in particle size () and specific sur-
face area ([]) of LageREq20ME&016Niz45C0020Al0 15
alloy after 50 cycles.

Charge : 0.1 /A for 15 h.

Rest 1 h

Discharge : 0.2 /A to -0.6 V (Hg/HgO).
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Fig. 8 PCT curves at 80 °C for rare earth-Mg-Ni-
based alloys of LaggsNd,Mgg 16Ni325C0g 30Alg 15 With
x=0 (M), x=024 (&), x=0.44 (), x=0.64
(@), and x =0.84 (O).
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Fig. 9 Phase abundance determined by Rietveld
analysis for hydrogen storage alloys of Laggs-
Nd,Mg; 16Ni525C00 30Alg 15(x = 0, 0.24, 0.44, 0.64,
and 0.84).
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Fig. 10 Cycle performance for negative elec-
trodes using hydrogen storage alloy of Laggs-y
Nd,M8g;.16Ni5 25C00 30Alo.15 With x = O ( ), x =
0.24 (----- ); x = 0.44 (e ); x =0.64 (—-—);
and x = 0.84 (—-—-) at 20 C under flooded elec-
trolyte condition.

Charge :0.1 /A for 15 h.

Rest 1 h,

Discharge : 0.2 /A to -0.6 V (Hg/HgO).
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Fig. 11 Dependence of discharge capacity on
environmental temperature for newly developed
AAC2100 type sealed cells with hydrogen storage
alloy of (LaNdMg)(NiCoAl);, () and conventional
cells with AB; alloy (&).

Charge :0.1/Afor16hat20 C.

Rest : 3 h at various temperatures.

Discharge : 1 //A to 1.0 V at various temperatures.
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Fig. 12 Representative storage characteristics for
newly developed AAC2100 type sealed cells with
hydrogen storage alloy of (LaNdMg)(NiCoAl);, (H)
and conventional cells with AB; alloy (&).

Charge :0.1/Afor 16 hat 20 C.

Storage :7, 14, 30 days at 60 C.

Discharge : 0.2 /A to 1.0 V at 20 C.
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