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Abstract: The effect of substituting Ni with Mg in La, ;Ca, ; Ni, 53—, Mg, alloy on the hydrogen
storage and the electrochemical properties were investigated. XRD analysis shows that the alloys
consist of multi-phases. The main phase of La, ;Ca,, ;Ni, s—.Mg, alloy (x=0.1,0. 3) is LaNi; phase
with a hexagonal CaCus-type structure. The main phase of La, ;Cag ;Niy s Mg, (x=0.2 0.4) is
LaNi, phase with AB,-type laves phase. Electrochemical experimental results show that when ==
0.1,0.2,0.3 and 0. 4 the discharge capacities of the alloy electrodes are 244.7,140. 8,257. 6 and
164 mAh/g, respectively. The P C isotherms experimental results show that the hydrogen
absorption capacities of the La,,;Ca, ;3 Nis.; Mg, alloy is 1. 1wt% at 25°C and 2MPa hydrogen

pressure.
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Table 1
Ni; 5 .Mg, alloys

The characteristics of alloys phase in La,, Ca, ;

fh AR
% AH 20 B %5 (6] B . Cell volume
Alloy phase Space group a(A) c(A) .
(A%)
0.1 LaNi; P6/mmm 5.02685 3.99096 87. 34
[191]
La;Ni; P63/mm 5.0568 24.64142 545. 69
[194]
Mg, Ni P6222 5.2084 13.2379 311. 0
[180]
CaNig R-3m 5.:03723 24.357 535. 23
[166]
0.2 LaNi, Fd-3m 7.26131 7.26131 382. 86
[227]
LaNi; P6/mmm 5.01695 3.98157 86.79
[191]
LaNi; R-3m 5.06428 25.02513 555. 83
[166]
CaNi; R-3m 4.97898 24.71931 530. 7
[166]
0.3 LaNis P6/mmm 5.04779 4.00456 88. 37
[191 Jhexagonal
LaNi; R-3m 5. 08088 25.06562 560. 39
[166]
LaMg; Fm-3m 7.54389 7.54389 429. 33
[225]
CaNi;  R-3m[166] 5.05582 23.54664  521.25
hexagonal
0.4 LaNi, Fd-3m 7.25464 7.25464 381. 81
[227]
LaNi;  R-3m[166] 5.07629 25.04689  558.96
hexagonal
- CaNiz R-3m[166] 5.0378 24.40177 536. 33
hexagonal
Mg:Ni P6222 5.20742 13.23522 310. 82
[180]
LaNis P6/mmm 5.03834 3.99981 87.93
[191]
La,Niy P63/mmc 5.05346 24.61958 544. 49
[194]
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Fig. 2 The P-C-T curves of Lag.;Cag.3Nip.g—. Mg, (=
0.1, 0.2,0.3,0.4) at different temperature
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Table 2

Ni, 3 .Mg, alloy at different temperature

The hydrogen absorption capacities of La, , Ca. ;

a4 % & & Hydrogen absorption capacities (wt %)

Alloy 25%¢ 30C 40C 50C
Layg. 7Cay. sNiz. sMgo. 1 1. 10 0. 89 0. 89 0. 85
Lay. 7Cao. 3Niz. sMgo. 2 / 0: 77 0. 84 0. 80
Lay. 7Caq. 3Niz. 4Mgo. 3 1. 03 0.92 0.97 0. 81
Lao. 7Cay. 3Niz. sMgo. 4 0. 99 1. 07 0.83 0.78
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Table 3 The relation between hysteresis and Mg content
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0.1 0. 244 0.3 0. 244
0.2 0. 352 0.4 0. 335
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Fig. 3 The P-C-T curves of Lag. ;Cay,3Ni, ;Mg 5 alloys at

+ different temperature.
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Table 4 Discharge capabilities of La, ,Ca, ;Ni, s Mg, alloys

st 2 it i o 2 it e
Discharge Sn Discharge Sn
capabilities %) capabilities (%)
(mAh/g) (mAh/g)

0.1 244. 700 44.9 0.3 257. 600 49.5

0.2 140. 800 65. 37 0.4 164. 000 83.35
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