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Table 1 Crystal structure parameters and EDS analysis of (Lag7Ce.1Pr«Ndo2-x)0.67Mo.33Nis0 (x=0,0.1,0.2) and
Lags7Mgo.33Nis o hydrogen storage alloys

Unit cell parameters EDS analysis
Alloys
a/nm c/nm cla V/><107 nm’ Phase Stoichiometric ratio, B/A
(Lag,7Ceo,1Ndo,2)o,67Mg0,33Ni3 0.502 04 2.4292 4.839 530.231 (La,Ce, Nd,Mg)Ni;, 291
(Lao,7ceo,1Pl’o,]Ndo,])o,57Mgo,33Ni3 0.50192 24287 4.840 529.647 (La,Ce,Pr,Nd,Mg)Nb 2.93
(Laojceo,1P1’0,2)0,57Mgo,33Ni3 0.501 81 2.4276 4.838 529.650 (La,Ce,Pr,Mg)Ni3 2.95
Lag.67Mgo33Ni3 0 0.50525 24254 4.804 536.191 (La,Mg)Nis 2.96
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Fig.3 Activation curves of the (Lag7Ceo 1 Pr:Ndo 2-+)0.67Mg0.33-
Nizo (x=0, 0.1, 0.2) and Lag 67Mgo.33Ni3 ¢ alloys electrodes HRD Lags7Mgo33Nizg  78.4% x=
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Table 2 Electrochemical properties of (Lao.7Ceo.1Pr«Ndo 2-x)0.67MJo.33Niz0(x=0, 0.1, 0.2) and
Laos7Mgo.33Nis o alloy electrodes
Alloys Crmax/mAh-g?  S100/%  HRDepo/%  Rp/mQ  IymA-g'  D/X10"cm*s™

(Lag.7Ceo.1Ndo.2)0.67Mgo.33Ni3 377.2 82.8 89.4 101.3 253.5 8.7
(Lao_7ceo_]Pl‘ollNdo_1)0467Mg0_33Ni3 3791 830 911 931 2758 111
(Laol7C€o,1Pr0,2)0,67Mg0,33Ni3 384.0 82.6 90.1 97.3 263.9 10.9

La0_67Mg0_33Ni3_0 392.0 64.0 78.4 131.4 195.4 6.4
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Study on Electrochemical Properties of Annealed Rgs7Mgg.33Nis
(R= La, Ce, Pr, Nd) Hydrogen Storage Alloys

Luo Yongchun, Feng Cang, Teng Xin, Kang Long
(Key State Laboratory of New Nonferrous Metal Materials, Lanzhou University of Science and Technology, Lanzhou 730050, China)

Abstract: Through substitution of mixed rare earth elements Ce, Pr and Nd for La, (Lag7Ceo 1Pr:Nda.)o67Mgo33Nizo (x=0, 0.1, 0.2)
hydrogen storage alloys were prepared by induction melting followed by annealing treatment. Influences of partial substitution of rare
earth elements Ce, Nd and Pr for La on phase structure and electrochemical properties of (Lag7Ceo.1Pr:Nd>.,)0.67Mg0.33Niz o (x=0, 0.1, 0.2 )
were investigated by means of X-ray diffraction (XRD), electron probe X-ray microanalysis (EPMA) and electrochemical measurements.
XRD and back scattered electron images analysis shows that all of the alloys were composed of main phase with PuNis-type structure and
small amount of second phase of LaMgNi4s. With the addition of the mixed rare earth elements and increasing of Pr content x, the lattice
parameters ¢ and c/a of the PuNis-type structure increase while cell volume and a decrease. Compared with Lage7Mgo33Nisz, the
electrochemical properties of the (Lag7Ceo 1PriNdo2.x)067Mg033Niszo alloys were improved obviously. Although the electrochemical
capacities of the alloys decreased little compared with that of Lags7Mgo33Niz0(392.0 mAh/g), the electrode capacities became increasing
(384 mAh/g) when Pr content x increased. After 100 cycles, the capacity retention rates of the electrodes increased from 64% to
82.6%-83% and the high-rate dischargeabilities (HRDs) of the alloys increased from 78.4% to 89.4%-91.1%.
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