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Abstract; The La, ; Mg, ;Ni; ,—, (Al, ;C0 4 )¢ 2+. (x=0~0. 3) hydrogen storage alloys were pre-
pared by magnetic levitation melting under Ar atmosphere,and the effects of Co and Al on the
hydrogen storage and electrochemical properties were systematically investigated. X-ray diffrac-
tion (XRD) results showed that the alloy phases mainly consisted of LaNi;,LaMg:Ni, » La, Ni;
and LaNi,, »s phases. Electrochemical P-C isotherms indicated that, with increasing Co and Al
contents in alloys,the equilibrium pressure decreased and the maximum hydrogen storage ca-
pacity was 1.43% (x=0). The electrochemical measurements showed that the maximum dis-
charge capacity of the alloy electrodes reached to 381 mA * h « g~ ' (x=0). After 100 charge/
discharge cycles, the capacity retention rate of the alloys enhanced from 53. 0% (x=0) to
57.1% (x=0.3),and the cycling durability of the alloy electrodes improved with the increases
of Co and Al contents. The high rate dischargeability of the alloy electrodes increased first and
then decreased with increasing Co and Al contents in alloys. Moreover, the reaction resistance
and polarization resistance decreased first and then increased whereas the exchange current den-
sitysanodic peak current density,limiting current density and the hydrogen diffusion coefficient
first increased and then decreaseds with increasing Co and Al contents. The Lag.; Mg s Nis 3
(Alo.3Co0.4)0.3 alloy electrode possessed better electrochemical kinetic characteristic.
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Fig. 1 XRD pattems of Lag; Mg s Nig,—, (Al
Coo.1)0.2+.(x=0,0.1,0.2,0. 3) alloys
m:LaNi; ;v :LaMg, Nig;a:LaNiy o5 57: La, Niy.
1 Lag ;Mg 3Niz 4—, (Aly.3C0y.7 )o.24x (x=0~0. 3)

Table 1
Nis s, (Aly.3C04.7 )o.24: (x=0~0.3) hydrogen storage alloys

Phase composition and cell parameters of La, ; Mg, ;

Spa Cell parameters Cell
Sample Phase " f(; ce —————— volume
group a(Ay (A (A%)
=0 LaNis; P6/mmm 5.0 4.0 88
LaMg, Niy R3m 4.9 24.0 508
La; Niy P63/mmec 5.1 24.4 543
LaNiy, 2 -42m 7.3 14.5 780
x=0.1 LaNis P6/mmm 5.0 4.0 88
LaMg2Nig R3m 4.9 23.9 504
Laz Nir P63/mmc 5.1 24.6 545
LaNiz, 28 F42m 7.4 14.5 783
x =0.2 LaNis P6/mmm 5.0 4.0 88
LaMg: Nig R3m 5.0 23.9 503
Las Nir P63/mmec 5.1 24,4 543
LaNiz, 25 I-42m 7.4 14.5 783
x =0.3 LaNis P6/mmm 5.0 4.0 88
LaMg: Nig R3m 4.9 23.5 496
Laz Niz P63/mmec 5.1 24.4 542
LaNiz. 25 I-42m 7.4 14.6 799
2.2
Al (:O ’
H/M , 1.43% (x=0),
1.36% (x=0.1).1.39% (x=0. 2) 1.42% (x=
O. 3) H ’
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Fig. 2 Electrochemical PCT curves of La, ; Mg, 3 Nis ,—.
(Aly5Co00.7)0. 24, (x=0,0.1,0.2,0. 3) alloys at 298 K
m:2=0; @ :2=0.1; o :20=0.2; v :2=0.3.
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Table 2
Co0y.7 ) 0. 245 (x=0,0.1,0.2,0. 3) alloy electrodes

Discharge capacity of La,; Mgy ; Nis . ( Aly;

Crnax Croo S0 HRDs00 I, Vs

Sample (WA s (mA - % (%) (mA)  (mV)
g b heg b

x =0 381 202 53.0 48 1139.3 —580.2
x=0.1 363 193 53.2 54 2668.0 —620.2
r =0.2 371 203 54.7 61 1566.7 —580.2
x=0.3 378 216 57.1 52 1228.3 —540.2
CO Al ’
1500 mA « g ', HRD ;0o  48%(2=0)
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Table 4

Electrochemical kinetics parameters of La,, Mg ;

Ni; 4, (Aly.3C04.7 ) g.24: (x=0,0.1,0.2,0.3) alloy electrodes

DOD
Sample
Parameter =0 x=0.1 xr=0.2 r =0.3
E(mV ws. Hg/HgO) —3808 —837 —812 —799
Ra(mQ ¢ cm?) 76 71 68 68
R, (mQ + cm?) 872 244 721 750
R,, (mQ * cm?) 96 85 107 81
Ra(mQ + cm?) 101 37 48 45
R (mQ + cm?) 1144 437 944 944
Zw(Secm 2 es V2) 14,3790 39. 6300 7.7070 6.4060
Yop(Seem™2 «s7%)  0.8923  118.0000 1.1830 2.1790
acp 0.7037 0.9927 0. 6503 0.6316
Yo (S+em 2574 0.0014  0.0123  0.1220  0.1565
app 0.9638 0. 8266 0.6802 0.6851
Yo (Seem™2 ¢ s74) 0.1058 0.7803 0.0018 0.0038
et 0.7051 0.6372 0. 9985 1. 0000
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