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Cycle stability of Co free ABs-type hydrogen storage alloy
prepared by casting and rapid quenching
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Abstract: In order to improve the electrochemical cycle stability of the Co-free ABs-type hydrogen storage alloy,
Cofree La.Mmi- . (NiMnSiAlFe)s9(x= 0, 0.45, 0.75, 1.00, mole fraction) hydrogen storage alloys were treated
by rapid quenching. The effects of the substituting Mm with La and the quenching rate on the microstructure and
the electrochemical cycle stability of the as-cast and quenched alloys were investigated. The obtained results show
that the influence of substituting Mm with La on the cycle stability of the ascast alloys is insignificant, but its influ-
ence on that of the asquenched alloys is notable, and rapid quenching can remarkably enhance the cycle stability of
the alloys. When the amount of substituting Mm with La increases from 0 to 1. 00, the capacity retaining rate ( Ru)
of as-cast alloys increases from 59.2% to 59. 8% after 300 charge discharge cycles with the current density of 300
mA/g, and for the as-quenched (16 m/s) alloy, it decreases from 83.9% to 65.0% . When the quenching rate in-
creases from O (the as cast is defined as the quenching rate of O m/s) to 28 m/s, the capacity retaining rate (Rn) of

Lao.ssalloy increases from 59.8% to 75.8%.
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Fig.1 Morphologies of as-cast alloys
(a) —Lao; (b) —Lao.ss; (c¢) —Laos; (d) —Lai.oo
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Fig. 2 Morphologies of as-quenched alloys at quenching rate of 10 m/s
(a) —Lao; (b) —Lao.ss; (c¢) —Laos; (d) —Lai.oo
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Fig.3 TEM morphologies and SAD pattern of as-quenched Lao.4s alloy

Quenching rate:

(a) =16 m/s; (b) —28 m/s
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Fig. 4 XRD patterns of as-cast and quenched alloys
(a) —Ascast; (b) —As quenched (22 m/s)
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Table 1 Lattice constants and cell volumes of

main phase in as-cast and quenched alloys

a/ nm ¢/ nm Cell volume/ 10™ 3 nm?®
Alloy
As cast 22 m/s As cast 22 m/s As cast 22 m/s
Lao 0.501 97 0.501 98 0. 408 39 0.406 71 89.11 88.75
Lao. s 0.502 98 0.503 17 0.408 54 0. 406 62 89. 53 88.79
Lao. 75 0.504 30 0. 505 35 0. 408 69 0. 406 69 89. 46 89.94
Lai.oo 0.508 35 0.508 78 0.408 74 0.406 14 91.45 90. 68
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Fig. 5 Relationships between cycle number and discharge capacity of alloys
(a) —As cast; (b) —As quenched (22 m/s)
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Fig. 6 Relationships between La content and

capacity retaining rate( Ru)
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Fig. 8 Relationships between quenching rate

and capacity retaining rate( Rin) of alloy
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