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Abstract

Relations among composition, phase abundance, and electrochemical properties have been investigated about
new Lays Pro,Mg,Ni;,CoysMny; Aly; (0 = x = 0.3) poly-phase stacking hydrogen storage alloys of negative active
material for high performance Ni-MH cells with low self-discharge rate. With x = 0.15, a developed alloy was
mainly composed of Pr:Co,~type phase and had the features such as high capacity of 350 mAh g™, lower hydro-
gen equilibrium pressure, and higher particle pulverization resistance. Moreover, the oxygen evolution potential
of Ni(OH), positive electrode with added Yb,O, was shifted towards the noble direction. As a result, new cylindri-
cal Ni-MH cells with excellent long-term storage performance was successfully developed; namely, capacity re-
tention of 70% even after storage for 90 days at high temperature of 45 °C. It was found out that the developed
cells had the same convenience as alkaline primary cell for high-power and high-capacity applications compared

with dry cell.
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Fig. 1 Phase abundance determined by Riet-
veld analysis for hydrogen storage alloys of Laggy
Pro,Mg,Ni; ,CoqsMng;Aly; (0 = x = 0.3).
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Fig. 2 Cycle performance for negative electrodes
using hydrogen storage alloy of Lagg-,Pro.Mg,
Niz»C0q3Mng;Aly; with x =0 (@) ; x=0.10 () ;
x=015(4a);x=0.20();x=0.25(1);and
x =0.30 (&) at 20 °C under flooded condition.
Charge :0.1 /A for 15 h.

Rest 1 h.

Discharge: 0.2 /,A to -0.6 V vs. Hg/HgO.
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Fig. 3 Change in particle size (@) of LaygPro.Mg,
Niz»Coy3Mng ;Alg alloy after 30 cycles.
Temperature : 20 C.

Charge :0.1 /A for 15 h.
Rest 1 h
Discharge :0.2 /A to -0.6 V vs. Hg/HgO.
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Fig. 4 Change in oxidation potential ((J) and oxy-
gen evolution potential (@) for nickel hydroxide elec-
trodes with atomic number of various additives at 40
°C under flooded condition.

Charge : 0.1 /A for 15 h.
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Fig. 5 Representative capacity retention for newly
developed AAC2100 type cylindrical sealed Ni-MH
cells with nickel hydroxide electrodes containing
Yb,0s.

Charge :0.1 /A for 16 h at 20 C.

Storage : 7 days at 45 C.

Discharge: 0.2 /A to 1.0 V at 20 C.
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Fig. 6 Representative relation between capacity re-
tention and equilibrium pressure for newly developed
AAC2100 type cylindrical sealed Ni-MH cells with
poly-phase stacking hydrogen storage alloy.

Charge :0.1 /A for 16 h at 20 C.

Storage : 30 days at 60 C.

Discharge : 0.2 /A to 1.0 V at 20 C.
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Fig. 7 Comparison of capacity retention after
charge-discharge cycling for newly developed
AAC2100 type cylindrical sealed Ni-MH cells
with Co-free (@) and Co-added ([]) poly-phase
stacking hydrogen storage alloys.

Cycle condition

Charge :1/A, -dV=5mV at 20 C.

Rest :0.5hat20 C.

Discharge: 1 /Ato 1 V at 20 C.

Storage condition

Charge :0.1 /A for 16 h at 20 C.

Storage : 14 days at 45 C.

Discharge: 0.2 /A to 1 V at 20 C.
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Fig. 8 EPMA mapping images of cross-sectional
cell assembly after 100 charge/discharge cycles
under the same condition of Flg. 7 for newly de-
veloped AAC2100 type cylindrical sealed Ni-MH
cells with Co-free (a) and Co-added (b) poly-phase
stacking hydrogen storage alloy.
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Fig. 9 Representative storage characteristics for
newly developed AAC2100 type cylindrical sealed
Ni-MH cells with poly-phase stacking hydrogen
storage alloy ( @) and conventional cells with ABg
alloy ().

Charge :0.1 /A for 16 hat 20 C.

Storage : 7, 14, 30, and 90 days at 45 C.
Discharge : 0.2 /A to 1.0 V at 20 C.
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Fig. 10 Representative storage characteristics for
newly developed AAC2100 type cylindrical sealed
Ni-MH cells with plasma treated and sulfonated
separators.

Charge :0.1 /A for 16 h at 20 C.

Storage : 14 days at 45 C.

Discharge: 0.2 /A to 1.0 V at 20 C.
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Fig. 11 Dependence of discharge capacity on envi-

ronmental temperature for newly developed AAC
2100 type cylindrical sealed Ni-MH cells with poly-
phase stacking hydrogen storage alloy (@) and con-
ventional cells with AB; alloy ([]).

Charge :0.1 /A for 16 hat 20 C.

Rest : 3 h at various temperatures.

Discharge : 1 //,A to 1.0 V at various temperatures.
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Fig. 12 Representative cycle performance for
newly developed AAC2100 type cylindrical sealed
Ni-MH cells with poly-phase stacking hydrogen
storage alloy.

Charge :0.1 /Afor 16 hat 20 C.

Rest :1hat 20 C.

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