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Tab.1 Composition of La,; Mg, ;—, Ca, Ni,sCoys (x =0—0.15) hydrogen storage alloys

Sample La/(mge+g ') Mg/(mg-g ') Ca/(mg-g ') Ni/(mg+g ') Co/(mg+g 1) Composition

x=0 345.94 25.08 0 522.05 106.93 Lag.70 Mgo.29 Nig 5 Cog s
x=0.05 342.57 22.59 7.16 524.46 103.22 Lao.ge Mgo.26 Cao.o5 Niz.5 Cog.19
x=0.10 345.42 17.88 15.44 513.93 107.33 Lao.71 Mgo.21 Cao.11 Niz.5 Cog 52
x=0.15 347.93 12.01 22.62 517.65 99.79 Lag.71 Mgo.14Cag.16 Niz5 Cog s
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Tab.2 Discharge capacities of Lay; Mg, ;—, Ca, Ni,sCoys (x =0—0.15) hydrogen storage alloys during cycles

Sample Crax/(mAh « g~ 1) S30/% Seo/ % Seo/ % Ss0—60/ % Seo—00/ %
x=0 389.7 77.3 64.3 56.5 83.1 87.8
x=0.05 371.5 78.0 66.9 62.9 85.9 93.9
+=0.10 340.8 70.8 57.4 50.6 81.0 88.2
r=0.15 317.2 60.2 43.0 34.1 71.5 79.4
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Study on degradation mechanism of discharge capacities of
La,;Mg,; ,Ca,Ni,;Co,;(x =0—0.15) hydrogen storage alloys

Dong Zhenwei, Shi Yinghua,Chao Chunying,Ma Rongbin, Wu Xiwang,Gao Yuanhao

(College of advanced Materials and Energy, Xuchang University, Xuchang 461000, China)

Abstract ;: The La,; Mg, s, Ca, Nis; Coo; (x =0—0.15) hydrogen storage alloys were prepared by induction melting com-
bined with powder sintering method., and the degradation mechanism of discharge capacity was also studied. The results
showed that phase structures of the alloys were not changed significantly with the increase of Ca contents, while the lattice pa-
rameters increased gradually, indicated that Ca mainly replaced Mg in AB, structural unit of superlattice structure. But the
small amount of Ca dopants in AB; structural unit had an important impact on discharge capacity. The existence of Ca in AB,
and AB; structural units reduced the expansion stress during the hydrogen absorption and desorption. The dissolution of Ca in-
hibited corrosion of Mg and formed slightly soluble corrosion products, which increased catalytic Ni content on the surface and
improved the cycle life. Nevertheless, the phase structures of the alloys with a large amount of Ca destroyed and resulted in a
sharp decline in discharge capacities. This was due to the excessive corrosion products were not completely soluble in water and

hindered electrochemical reaction.

Keywords: hydrogen storage alloy;discharge capacity;electrochemical hydrogen storage;degradation mechanism
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