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Fig. 1 XRD patterns of as-cast and spun alloys: (a) As-cast; (b) As-spun (30 m/s)
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Fig.2 SEM images of as-cast alloys: (a) La, alloy; (b) La, alloy; (c) La,s alloy; (d) La,, alloy
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Fig. 3 TEM images and ED patterns of as-spun (30 m/s) alloys: (a) La, alloy; (b) La, alloy; (c) La;s alloy; (d) La,, alloy
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Fig. 4 Hydrogen absorption kinetic curves of as-cast and spun (Mgy4Ni;Cuy)i9o-,La, (x=0, 5, 10, 15, 20) alloys: (a) As-cast;

(b) As-spun (30 m/s)
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Fig. 5 Hydrogen desorption kinetic curves of as-cast and spun
(Mgy4Ni;oCuy)igo—cLa, (x=0, 5, 10, 15, 20) alloys: (a) As-cast; (b)
As-spun (30 m/s)
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Fig. 8 Evolution of the hydrogen desorption activation energy
of as-cast and spun (30 m/s) (Mgy4Ni;oCu,);99-La, (x=0, 5, 10,
15, 20) alloys with La content
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Gaseous storage hydrogen kinetics of
La-Mg-Ni-Cu system Mg,Ni type alloys

GAO Jin-liang', SHANG Hong-wei?, LI Ya-qin®, YUAN Ze-ming?, ZHAO Dong-liang?, ZHANG Yang-huan®

(1. Weishan Cisri-Eare Earth Materials Co., Ltd., Jining 277600, China;
2. Department of Functional Material Research, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: In order to improve the gaseous hydrogen storage kinetics of Mg,Ni type alloys, a small quantity of La was
added to alloys, and the La-Mg-Ni-Cu system Mg,Ni type (Mgy4Ni;oCuy) 00-.La, (x=0, 5, 10, 15, 20) (mole fraction, x %)
alloys were prepared by rapid quenching. The structures of the as-cast and quenched alloys were analyzed by XRD, SEM
and HRTEM. The gaseous hydrogen absorption and desorption kinetics of alloys were tested by a fully automatic
Sieverts equipment. Hydrogen desorption DSC curves of alloys were tested at different heating rates by a differential
thermal analyzer, and the activation energy of alloys was calculated by using the equation of Kissinger. The relationship
between the kinetics and La content and quenching rate was established. The results show that adding La doesn’t change
the Mg,Ni major phase, however, leads to the formation of the second phases including La,Mg;; and LaMgs phases. The
phase abundance of the second phases increases with increasing the La content. Increasing La content and quenching rate
are helpful to form the nanocrystalline and amorphous structure, and reducing the hydrogen desorption activate energy,
thus improving the hydrogen desorption kinetics for Mg,Ni type alloys. The hydrogen desorption activation energy
reduces from 73.18 kJ/mol to 60.41 kJ/mol and 66.16 kJ/mol to 50.50 kJ/mol for the as-cast alloy and as-spun alloy (30
m/s), respectively.

Key words: Mg,Ni type alloy; rapid quenching; adding La; gaseous hydrogen absorption-desorption kinetics; hydrogen

desorption activation energy
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