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Table 1 The phase composition and the lattice parameters in the LasxPr«MgNiio(x=0~2.0) hydrogen storage alloys

Lattice Constants/nm Cell volume,
x Phase Space group Phase abundance, w/% 3 3
a c V/x10~ nm
0 CaCus P6/mmm(191) 74.45 0.502 8 0.398 88 87.331
CesCOy9 R-3m(166) 24.55 0.503 2 4.830 18 1 059.29
0.4 CaCus P6/mmm(191) 36.01 0.501 83 0.398 46 86.902
PrsCOy9 P63;/mmc(194) 33.01 0.502 64 32143 703.28
CesCOy9 R-3m(166) 30.68 0.502 71 4.829 79 1 057.056
0.8 CaCus P6/mmm(191) 24.83 0.501 26 0.398 27 86.665
PrsCOy9 P63/mmc(194) 40.8 0.502 07 3.213 82 701.586
CesCOy9 R-3m(166) 34.37 0.502 11 4.822 55 1 052.722
1.2 CaCus P6/mmm(191) 24.35 0.500 91 0.398 39 86.571
PrsCOy9 P63;/mmc(194) 42.96 0.501 66 3.211 67 699.961
CesCOy9 R-3m(166) 32.69 0.501 69 4.820 42 1 050.722
1.6 CaCus P6/mmm(191) 18.8 0.500 73 0.398 28 86.482
PrsCOy9 P63;/mmc(194) 49.48 0.501 06 3.207 85 697.457
CesCOy9 R-3m(166) 31.72 0.501 05 4.817 55 1 047.398
2.0 CaCus P6/mmm(191) 5.69 0.499 82 0.398 17 86.144
PrsCOy9 P63;/mmc(194) 51.28 0.500 32 3.206 95 695.213
CesCOy9 R-3m(166) 43.03 0.500 35 4.81193 1 043.252
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Table 2 The electrochemical properties of the LasxPr«MgNiig(x=0~2.0) alloy electrodes

x N® Cray/mAh-g”! S100/% HRDooo/% Jjo/mA-g D/X10"%m*s™
0 5 375.74 73.5 89.22 240.58 1.44
0.4 5 380.14 78.55 90.36 246.46 1.26
0.8 6 377.24 77.03 92.46 246.68 1.11
1.2 7 334.27 74.9 94.77 256.51 1.05
1.6 15 332.06 75.63 92.97 252.65 0.98

2.0 15 311.16 85.42 91.97 250.11 0.95
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Phase Structure and Electrochemical Properties of Hydrogen
Storage Alloys La,4PryMgNig (x=0~2.0)

Deng Anqgiang, Luo Yongchun, Yan Ruxu, Wang Dahui, Kang Long
(State Key Laboratory of Advanced Nonferrous Metal Materials, Laznhou University of Technology, Lanzhou 730050, China)

Abstract: The phase structure and electrochemical properties of Las..Pr,MgNi o (x=0~2.0) alloys have been systematically investigated in
this paper. The structure analysis of alloys shows that the alloys are mainly composed of multiphase, such as Prsco;9 phase, CesCoj9 phase,
and CaCus phase. The increase of Pr in the alloys leads to the increase of AsBjg (Prsco9 +CesCoj9) type phases, at the same time, also the
decrease of lattice parameters and cell volume. The electrochemical study indicates that the maximum discharge capacity of alloy
electrodes decreases firstly and then increases, the activation properties decreases, but the cyclic stability of alloys is improved with the
increase of Pr content. In addition, the high rate discharge ability (HRD) of alloy electrodes increases firstly and then decrease with
increasing x. The alloy with x=1.2 shows the best high rate discharge ability (HRD). The HRD of alloys is mainly controlled by the
charge-transfer activity on the surface.

Key words: hydrogen storage alloy; phase structure; electrochemical properties
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