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Abstract

New rare earth-Mg-Ni-based hydrogen storage alloys with high capacity have been developed. The effect of

partial substitution of Ni with Mn and Al for LaysMgy,Nis4»,CopsMn Al alloy was investigated focusing on both

crystal structures and electrochemical properties. The alloy with y = 0.1 consisting chiefly of stacking structure

phases like Ce,Ni, and Ce;Coyy was found to show high discharge capacity of 350 mAh g. The partial substitu-

tion of Pr for La in the alloy composition was also found to increase its cycle life. This seemed to be attributed to

the suppression of La segregation phenomenon in the alloy.
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Fig. 1 PCT (pressure-composition isotherms)

curves for rare earth-Mg-Ni-based hydrogen stor-
age alloy of LaggMgp2Nis4-2,C00sMnAl, with y =
0.05 (#),y=0.1 (1), andy =0.2 (&) at 80 C.
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Fig. 2 Crystal structures in rare earth-Mg-Ni-based AB;,-,, hydrogen storage alloys.
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Fig. 3 Phase composition determined by Rietveld
analysis for hydrogen storage alloy of LagsMgg.
Ni3A4_2yCOO.3MnyA|y ( y= 005, 0.1, 0.2)
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Fig. 4 Discharge characteristics for hydrogen stor-
age alloy of LaggMgg2Niz4-2,C00sMN Al with y =
0.05(—),y=0.1(--),andy=0.2(--)at20 Cina
flooded test cells.

Charge :0.1 /A for 15 h.

Rest 1 h

Discharge : 0.2 /A to 1.0 V.
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Fig. 5 Cycle performance of hydrogen storage
alloys of Lag¢REq.MgooNiz»C0opsMng  Aly, with
RE: La (---) ;s Pr (--); Y (—); and conventional
Mm(NiCoMnAl)s(-—) at 20 °C in a flooded test cells.
Charge :0.1 LA for 15 h.

Rest :1h

Discharge : 0.2/Ato 1.0 V.
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Fig. 6 Representative discharge characteristics for

newly developed AAC2700 type sealed cells with

hydrogen storage alloy of (LaPrMg)(NiCoMnAl),, at

20 C.

Conventional cells: AAC2600 type sealed cells with
AB; alloy.

Charge :0.1/Afor 16 h.

Rest 1 h

Discharge : 0.2 /A to 1.0 V.
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Fig. 7 Representative discharge characteristics for

newly developed AAC2700 type sealed cells

with hydrogen storage alloy of (LaPrMg)(NiCoMn

A|)3A7 at 20 C.

Conventional cells: AAC2600 type sealed cells with
AB; alloy.

Charge :0.1 /A for 16 h.

Rest 1 h

Discharge : 0.2, 1.0/At0o 1.0V, 3.0/A 10 0.8 V.
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Fig. 8 Representative discharge characteristics for

newly developed AAC2700 type sealed cells with

hydrogen storage alloy of (LaPrMg)(NiCoMnAl);-.

Conventional cells: AAC2600 type sealed cells with
AB; alloy.

Charge :20°C, 0.1 /A for 16 h.

Rest : 3 h at various temperatures.

Discharge : 0.2 /A to 1.0 V at various temperatures.
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Fig. 9 Representative cycle penformance for newly
developed AAC2700 type sealed cells with hydro-
gen storage alloy of (LaPrMg)(NiCoMnAl);.

Conventional cells: AAC2600 type sealed cells with

AB; alloy.
Charge :20°C,0.5/A to-dV=5mV.
Rest :20C, 0.5h.

Discharge : 20 C, 1 /A to 1.0 V.
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