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(x= 070.4) hydrogen storage alloys

ZHANG Yang-huan"?, REN Hurping', LI Bao-wei',
DOND Xiao-ping', ZHAO Xiao-long', WANG Xin-lin’
(1. School of Material, Inner Mongolia University of Science and T echnology,
Baotou 014010, China;

2. Department of Functional M aterial Research,

Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: In order to improve the cycle stability of L& Mg-Ni system ( PuNis-type) hydrogen storage alloy, Ni in
the alloy was partly substituted by Al, and Lao7Mgo3Ni2ss-+CooasAL(x= 0, 0.1, 0.2, 0.3, 0.4) hydrogen stor-
age alloys were prepared by casting and rapid quenching. The effects of substituting Ni with Al and rapid quenching
on the microstructures and cycle stability of the alloys were investigated. The results obtained by XRD show that the
as-cast and quenched alloys have a multiphase structure, including the (La, Mg) Niz phase, LaNis phase and LaNi
phase. The substitution of Alfor Niincreases the amount of LaNi» phase in the as cast alloys, but it has an inappre-
ciable influence on the abundance of the LaNi> phase in the as-quenched alloy. The results obtained by the electro-
chemical measurement indicate that the cycle stability of the as-cast and quenched alloys significantly increases with
the increase of Al content. Rapid quenching can improve the cycle stability of the alloys, but the influence of the

quenching rate on the cycle stability of the alloy gradually decreases with the increase of the Al content.
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Fig.1 XRD patterns of as cast and quenched alloys
(a) —As— cast; (b) —As quenched (20 m/ s)

2 A AR (20 m/ s) B4 SEM £
Fig.2 SEM images of as cast and quenched (20 m/s) alloys
(a) —As cast Al alloy; (b) —Ascast AL alloy; (¢) —As cast Al alloy;
(d) —Quenched Aly alloy; (e) —Quenched Al; alloy; (f) —Quenched AL alloy
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Fig.3 TEM images and SAD patterns of as quenched (20 m/s) alloys
(a) —Al; (b) —AL; (¢) —AL
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Fig. 4 Relationship between cycle number and discharge capacity of alloys
(a) —As cast; (b) —As quenched (20 m/s)
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Fig. 6 SEM images of as cast alloys before(a), (b), (¢) and

after (d), (e), (f) electrochemical cycle
(a), (d) —Al; (b), (e) —AL; (¢), (f) —AL
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