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Cycling stability of La Mg Ni system ( PuNis- type)
hydrogen storage alloys prepared by casting and rapid quenching
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Abstract The LaMg-Nisystem (PuNis-type) hydrogen storage alloys LaaM g( Nio.s5s Coo.15) 9B« (x = 0, 0.1, 0.2)
were prepared by casting and rapid quenching. The microstructures and electrochemical cycling stabilities of the as
cast and quenched alloys were determined and measured. The effects of boron content and quenching rate on the mi
crostructures and electrochemical cycling stabilities of the alloys were investigated. The results show that the as-cast
and quenched alloys are composed of the (La, Mg) Niz phase (PuNis-type structure), the LaNis phase and the LaNi,
phase. A trace of the Ni2B phase exists in the as-cast alloys containing boron, and after the as-cast alloys are
quenched when quenching rate is more than 15 m/s, the Ni2B phase in the alloys nearly disappears. The relative a-
mount of each phase in the alloys changes with the variety of the quenching rate. The addition of boron enhances the
cycle stability of the as-cast and quenched alloys, but the mechanism is completely different. The cycle lives of the
as-quenched alloys increase with the increasing quenching rate, but the improvement of the rapid quenching treat-

ment on the cycling stability of La Mg-Ni system hydrogen storage alloys is very limited.
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Bl1 #%&464aK SEM S
Fig.1 SEM morphologies of as-cast alloys
(a) —Bo; (b) =Bi; (¢) —B2
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Fig.2 TEM morphologies (a), (c¢) and corresponding SAD patterns (b), (d) of

as-quenched alloys(30 m/ s)
(a), (b) =Bo; (¢), (d) =B
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Fig. 3 XRD patterns of as-cast and quenched alloys
(a) —As cast; (b) —As quenched (20 m/s)
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Fig. 4 Relationships between cycle life and discharge capacity of alloys
(a) —As-cast and quenched Bo alloy; (b) —As-quenched Bo, Bi, B2 alloys (20 m/s)



BISHELE S W

TR, M A MR LaMg Ni Z&(PuNis ) A & SRR AR E M . 709 ¢

110

100

Cycle life

0 5 10 15 20 25 30
Quenching rate/(m-s)

K5 HHEL5EEMAFFRRR
Fig. 5 Relationships between

quenching rate and cycle life of alloys
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Fig. 6 SEM granular morphologies of as-quenched alloys (20 m/s) before((a), (b)) and

after electrochemical cycle((c), (d))
(a), (¢) —Ascast; (b), (d) —Quenched
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