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Structure and performance of Lai- » CaxNis.2 Coo.3 Alo.3
(0 <x 0. 4) low cobalt hydrogen storage alloys

WEI Xue-dong, ZHANG Peng, LIU Yong ning
(State Key Laboratory for M echanical Behavior of M aterials,
X1 an Jiaotong U niversity, Xi an 710049, China)

Abstract: The crystal characteristics, microstructure and chemical composition of the new-type low-cobalt hydro-
gen storage alloys La_, Ca, Niz 2Co03Alo3(0<x K0.4) were analyzed by X-ray diffractrometry, scanning electron
microscopy and EDX, and the electrochemical properties of the alloys were investigated. The results show that the
prepared alloys are basically composed of LaNis as matrix phase and LaNi; as second phase when » <0. 1. When
0. 1< x <0. 3, the second phase LaNis is substituted by a new phase Al(NiCo)s. The activity of alloys become bad
with the increase of Ca content. When x= 0.2, the discharge capacity reaches the highest value of 295 mA * h/ g,

and the capacity of the alloys can hold 82.5% after 300 charge/ discharge cycles.
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Fig. 1 XRD patterns of
Lai- x CaxNis.2Co0.3Al0.5 alloys
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Fig.2 XRD patterns of
Lai- CayNis2Co00.3A lo.5 alloys
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# 1 Lai.CacNiz2CoosAlos &4 A1 dh k2 50
Table 1 Crystallographic data of matrix phase
for Lai-»Ca.Niz2Coo3Alo3 alloys (0 <w <0. 4)

% dom  olem da Volizz;ilm3

0 0.5080 0.4012  0.790  0.089 66
0.1 0.5052  0.4039  0.799  0.08927
0.2 0.5025 0.4020  0.800  0.08791
0.3 0.5035 0.4019  0.798  0.08824
0.4 0.5026  0.4025  0.800  0.08805
LaNi 0.5012 0.3984  0.795  0.08668
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Fig.3 SEM images of Lai-Ca;Nis.2Co0.3Al0.3 alloys
(a) —%x= 0; (b) —x=10.2; (¢) —x=0.3; (d) —x= 0.4
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Fig. 4 SEM images of Lai-Ca:Nis2Co00.3Al0.3 alloys
(a) —x=0.2; (b) —x= 0.4

Table 2 EDX analysis results of Lai . Ca.Nis2Coo3Alos alloys(0 <« <0.4) (molar fraction, %)

x Phase La Ca Ni Co Al

M atrix 16.57 - 70. 23 7.59 5. 60

0 Secondary phase 23. 69 - 66. 86 5. 64 3.81

M atrix 18.29 0.25 70. 00 722 4.24

1 Secondary phase 24.16 0.56 66. 05 5.39 3.83

M atrix 16. 65 2.05 69. 06 7.00 5.24

o2 Secondary phase 0.42 - 63. 40 10.75 25.47

M atrix 17. 68 1.74 70. 98 5.94 3.66

o3 Secondary phase 0.75 0.38 63.05 10. 80 25.01
M atrix 15.62 2.00 74.79 7.59 -

0.4 Secondary phase 0. 67 0.53 62.25 11. 16 25.39
Third phase 2.08 22.71 69. 44 5.76 -
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Bl 5 A4 Lai-.Ca.Nis2Coo.3 Alos 80 HL 7% 5 il 2%
Fig. 5 Discharge capacity curves of
Lai- . Ca.Nis2Coo.3A 13 alloys (0 <« <0. 4)
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Fig. 6 Relationship between discharge
capacity and cycle number of
Lai- . CacNis2Co0.3Al0.3
alloys(0 < <0. 4)
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Table 3 Microhardness of every phase for
Lai- » CaxNi3.2Coo.3Alo3 alloys ( GPa)

x LaNis LaNis  Al(NiCo)s Ca2Niz
0 7.3 6.3 - -
0.2 7.5 - 5.1 -
0.4 7.6 - 5.2 8.1
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