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Abstract The microstructures and electrochemical properties of the ascast and quenched alloys MmNis g Cog 4
Mng ¢Alp2B.(x= 0, 0.1, 0.2, 0.3, 0.4)were analyzed and measured. The effect of boron additive on the microstruc-
tures and electrochemical properties of the as cast and quenched alloys MmNiz §Cop 4Mng ¢Aly » were investigated compre-
hensively. The experimental results show that the microstructure of as cast alloys MmNiz §Cog 4Mng ¢Alp 2B, (x= 0, 0.
1, 0.2, 0.3, 0.4) is composed of CaCus-type main phase and a small amount of CeCo4B-type secondary phase. The
abundance of secondary phase increases with the increase of boron content. The rapid quenching technology was used in
the preparation of the alloys. The amount of secondary phase in the alloys decreases with the increase of quenching rate.
The electrochemical tests show that the addition of boron modifies the activation properties and dramatically enhances the
cycle lives, but lead to the decrease of the capacities of the as cast and quenched alloys. The influences of boron addition
on the electrochemical properties of as-quenched alloys are much stronger than that of as-cast alloys, because boron strong-

ly promotes the formation of amorphous phase in as-quenched alloy.
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Fig. 1 Relationship between cycle number and discharge capacity for ascast and quenched alloys
(a) —Ascast; (b) —As quenched(22 m/s)
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Fig.2 Relationship between boron content x and maximum

discharge capacity for as cast and quenched alloys
(a) —Charge discharge current density of 60 mA/ g; (b) —Charge discharge current density of 300 mA/ g
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Fig.3 Effect of boron content on cycle lives for as cast and quenched alloys
(a) —Ascast; (b) —As quenched(22 m/s)
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Fig. 4 X-ray diffraction patterns of as cast and quenched alloys
(a) —Ascast; (b) —As quenched(22 m/s)
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Table 1 Cell parameters and volume of CaCus-type main phase;

abundance of secondary phase in alloys with boron

Abundance of

iy al U /U Cell volume/ TP socondary phase/ (%)
As cast 22 m/s As cast 22 m/s As cast 2 m/s As cast 2 m/s
BO 5.017 5.021 4.051 4.053 88. 31 88. 49 - -
BI 5.016 5.023 4.053 4.054 88. 32 88. 58 3.21 -
B2 5.016 5.022 4.059 4.062 88. 45 88.72 3.88 -
B3 5.015 5.024 4.061 4.062 88. 45 88.78 14. 48 -
B4 5.014 5.023 4.061 4.063 88. 42 88. 78 20.26 -
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Fig. 5 Morphologies of as cast and quenched alloys

(a) and (b) —Morphologies of as cast alloys(BO and B4);
(¢) and (d) —Morphologies of as-quenched alloys( BO and B4, 22 m/s)
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Fig. 6 TEM microstructures and SAED of as quenched alloys(22 m/s)
(a) and (c¢) —Morphologies of BO and B4 alloys;
(b) and (d) —Diffraction patterns of BO and B4 alloys
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