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Preparation and hydrogen storage properties of
Lay;Mg3Ni, sCoys-Fe, series alloys
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Abstract: The Lay;Mg,3Ni, sCogs—.Fe, (x=0, 0.1, 0.2, 0.3, 0.4, 0.5) series alloys were prepared by mechanical alloying

(MA) based on the preparation of intermediate alloy. The phases, microstructures and electrochemical properties of the

alloys were investigated. The results indicate that LaNis is the dominant phase in the alloy Lag ;Mg 3Nip gCoy s, LaNis and

small amount of LaMg,Niy phase exist in the alloys Lag;Mgg;Ni, sCogs—.Fe, after ball milling for 40 h and 80 h. The

grains size decrease with increasing the ball milling time. The largest discharge capacity of the alloy Lag ;Mg 3Nip sCoy s

increases to 157.5 mA-h/g from 142.4 mA-h/g with increasing the ball milling time. The largest discharge capacity of

Lag Mgy 3Ni, sCoyoFeq 3 alloy increases to 162.1 mA-h/g from 150.7 mA-h/g, as well as the improved cycling stability.
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Fig.1 XRD patterns of La;;Mg,3Ni, sCoy 5 alloy powders
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Fig.2 XRD patterns of Lag;Mgy3Ni,Cogs-.Fe, (x=0.1, 0.2,
0.3, 0.4, 0.5) alloys milled for 40 h (a) and 80 h (b)
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Fig.3 SEM images of Lag;Mg3Ni,gCoys alloy powders
milled for 20 h (a), 40 h (b) and 80 h (¢)
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Fig.4 SEM images of Lag ;Mg 3Ni, gCogs-.Fe, (x=0.1, 0.3, 0.5) alloys powders milled for 40 h and 80 h: (a) x=0.1, 40 h; (b) x=0.1,

80 h; (¢) x=0.3, 40 h; (d) x=0.3, 80 h; (e) x=0.5, 40 h; (f) x=0.5, 80 h
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Fig.5 Discharge curves of Lay;Mg,;Niy sCoq s alloy powders

milled for different times
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Table 1 Cua, Ci and K value of alloy electrodes of

Lag ;Mg 3Ni, §Coy s milled for various times

Milling time/h  Cpo/(mAhg™)  Ci/(mAhg!) K%

20 142.4 95.2 33.1
40 152.9 103.7 32.2
80 157.5 106.0 32.6
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Fig.6  Discharge curves of Lag;Mgg;NiygCogoFeg; alloy

milled for different times
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Table 2 Cya, Cs and K of alloy electrodes of Lag;Mgys-
Ni, gCog sFeg; milled for 40 h and 80 h

Milling time/h  Cpo/(mAhg™)  Cy/(mAhg') K%

40 150.7 101.0 33.0
80 162.1 110.3 32.0
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