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Fig.1 XRD patterns of the Lags.,Ce:Mg2Ni3 s hydrogen storage
alloys
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Table 1 Lattice parameters of the Lags.xCexMgo2Niss alloys

Lattice parameters/ X 0.1 nm Cell
Samples Phases Space group/(No.) volume
a c /%0.001 nm’
(La,Mg):Ni; P63/mmc(194) 5.078 24.612 549.590
x=0 LaNis P6mmm(191) 5.020 3.983 86.910
(La,Mg)Nis R-3m(166) 5.081 25.090 560.940
(La,Mg),Ni; P63/mmc(194) 5.076 24.563 548.030
x=0.05 LaNis P6mmm(191) 5.003 3.986 86.410
(La,Mg)Nis R-3m(166) 5.080 25.068 560.300
(La,Mg),Ni; P63/mmc(194) 5.059 24.600 545.130
x=0.10 LaNis P6mmm(191) 4.992 3.987 86.060
(La,Mg)Nis R-3m(166) 5.065 25.055 556.740
(La,Mg),Ni; P63/mmc(194) 5.062 24.532 544.290
x=0.15 LaNis P6mmm(191) 4.988 3.989 85.930
(La,Mg)Nis R-3m(166) 5.065 25.005 555.580
(La,Mg):Ni; P63/mmc(194) 5.040 24.607 541.270
x=0.20 LaNis P6mmm(191) 4.977 3.989 85.560
(La,Mg)Nis R-3m(166) 5.064 25.018 555.540
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alloys
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Fig.3 The discharge curves of the Las.,Ce.Mg2Nis s hydrogen
storage alloy at 233 K
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Table 2 The electrochemical properties of the Lags.xCexMgo2Nis s alloy electrodes
Samples Crn/mARg” Na /mA%gz’lccycle lime D0 e’
303 K 203 K 303 K 233 K 303 K 233 K

x=0 392.4 172.3 3 243 303.5 0.41 25.4 8.1
x=0.05 383.1 180.1 3 1.96 326.8 0.49 30.5 5.3
x=0.10 362.0 195.2 3 1.81 362.4 0.57 38.9 4.1
x=0.15 325.9 135.9 4 1.26 273.1 0.63 22.1 2.5
x=0.20 295.7 120.4 5 0.83 237.3 0.74 18.7 1.8

Note: Na—the cycle numbers needed to activate the electrodes. [y—exchange current density; D —Diffusion coefficient; Do,

c—the capacity decay rate at the discharge current density /=100 mA/g
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Electrochemical Properties of Lagg.xCexMgo2Nis s (x=0~0.20) Hydrogen Storage Alloy
Electrode at 233 K

Shen Xianggian, Chen Yungui, Tao Mingda, Wu Chaoling, Wang Wei, Deng Gang
(Sichuan University, Chengdu 610064, China)

Abstract: In this paper, the effects of cerium content on the structural and electrochemical properties of the Lags.,Ce,Mgo2Ni; s (x=0, 0.05,
0.10, 0.15, 0.20) hydrogen storage alloys have been studied systematically. XRD analyses show that all these alloys consist of hexagonal
CesNis-type main-phase, hexagonal CaCus-type phase, and rhombohedral PuNis-type phase. The P-C isotherms curves show that the
plateau pressure of the hydrogen desorption increases gradually and the plateau region becomes narrower with increasing the Ce content in
the alloys. It is also found that with increasing the Ce content, the discharge capacity at 303 K decreases and the cycling life can be
gradually improved, but the discharge capacity at 233 K increases firstly and then decreases. The high rate dischargeability (HRD) and the
exchange current density /j increase but the hydrogen diffusion coefficient D of the alloy electrodes decreases with the increase of Ce
content at 233 K. These imply that the charge-transfer reaction on the surface of alloy electrodes is the rate-determining step at 233 K.

Key words: A,B;-type hydrogen storage electrode alloys; phase structure; low-temperature electrochemical properties
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