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L, A HARE 100 XFSTBCRIEIN G A LR R
E XN S100=C100/ Conax X 100% 0 HoH: Coo M &S HAK
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Fig. 1 XRD patterns of La;MgNi,o_,Co,(x=0-2) alloys
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Fig. 2
La4MgNi17_5C01_5 alloy
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Table 1 Lattice parameters and phase composition of La;MgNi;o_,Co,(x=0-2) alloys

Sample Phase Space group

Phase bundance, w/%

Lattice constant/nm Cell volume,

a c 7107 nm’
LaNis P6/mmm(191) 65.7 5.0210 3.9829 86.958
x=0 CesCoyy R3m(166) 24.0 5.0396 48.4470 1066.840
PrsCoyg P63/mmc(194) 10.3 5.0377 32.6248 717.050
LaNis P6/mmm(191) 58.6 5.0279 3.9865 87.276
x=0.5 CesCoyg R3m (166) 274 5.03956 48.4337 1065.288
PrsCoyg P63/mmc (194) 14.0 5.0038 32.7338 709.789
LaNis P6/mmm (191) 53.8 5.0260 3.9816 87.104
x=1.0 CesCoyg R3m (166) 323 5.0434 48.4282 1066.732
PrsCoyg P63/mmc (194) 13.9 5.0145 32.2369 702.017
LaNis P6/mmm (191) 51.9 5.0263 3.9852 87.191
x=1.5 CesCoyy R3m (166) 29.2 5.0379 48.6187 1068.651
PrsCoyg P63/mmc (194) 18.9 5.0543 32.6387 722.082
LaNis P6/mmm (191) 49.7 5.0299 3.9857 87.328
x=2 CesCoyy R3m (166) 33.4 5.0426 48.4748 1067.490
PrsCoyg P63/mmc (194) 16.9 5.0481 32.1315 709.113

M1 ATLLE Y, B x BB, AsB o MM
JEM x=0 1) 34.3%(FH 4, FRDIENE] x=2 1
50.3%, 1M LaNis A AHF=JE ML gD o 1K — 45 1%
W, x 88, R Co &EMIMEA, f8hT La-Mg-Ni
R4 LaNis M1 AsByo MEEAS . B4k, M 1
AT, B x 38N, LaNis A fb i AL A 5
Bk, WM x=0 ) 88.958 X107 nm > # K F| T
x=0.4 I ) 87.328 X107 nm®, XA[RELHI T Co &
XA, FH N LaNis AH1 Co 7%, 1 Co JT
IR T214%2(0.167 nm) EE Ni f£(0.162 nm) K, Mifi F
B AR BE 2 35K
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MARRFFR: D AZMY HRE. WK 2 P LA

o, Garm e ReRcar, W 1~2 MES R AT ELL,
T 5 KT 2% 5 (Cona) B x IR 3K, A x=0 [
359.23 mA-h/g BN F] x=2.0 /Y 380.85 mA-h/g. HHTiZ
XRD M5 R a4, B x M, &4 AsBo Al
IR PE R Z 30, [FRIEF, Z%AH(CesCoyo T PrsCoyg
RIZ5 ) LG LaNis AHEAT 5 S KA A 5 (1.5 %/
A7), AT A A5 4 P i R L 7 W S 3

232 AR ERE

M 2 BT LA, A I i 8O B v BRI 4
7t 600 mA/g B IR AT, iR 4211 HRDgoo
ik 2 92%LL |, Co U MIIAAE G & im0 a ik
BEA T . WFURINT, & &R T 1 Ha b2 i
HFNG G TP AP B 22 R A e AR ) s
RPORVERE FZIN R . AR A G Ak B 2= 1
RIZ%, R 4 HARIEA T S P A AT P FRLASE o B 1 0 3
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(DYFI T3 2, BRSNS %GR, RYE T
ST %8s, A HRDgoo M A5 3L BE S Jo F1 D
HEATORIELLER, S5l 4 Fros.

HR 2 PILAGEH, x BB IAE & 4l i s e vy
W TE Jo H W S9N, M x=0 ] 188.57 mA/g /M F]
x=1.5 1] 155.46 mA/g, 14 5L R E D {E NI K5 0/
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SRR HEZ, MY HERED) MR, X4
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Fig. 3 Microstructures of LasMgNio_,Co,(x=0—1.5) alloys: (a) x=0; (b) x=0.5; (c) x=1; (d) x=1.5

# 2 LaMgNio Co,(x=0~2)5 4 I itk 24 M e S 8

Table 2 Electrochemical properties of La;MgNi;o_,Co,(x=0—2) alloy electrodes

Sample Crna/(mA-h-g ") N, Dspour/% Dgoour/% Do ur/%  Jo/(mA-g")  Si/%  DI(10 " cm*s™)
x=0 359.23 2 98.52 92.57 89.43 188.57 61.46 0.763
x=0.5 368.91 2 98.87 95.77 92.98 177.17 54.51 0.946
x=1 378.92 2 98.76 94.08 88.10 157.62 57.65 0.939
x=1.5 369.66 2 98.69 94.33 84.90 155.46 59.96 0.907
x= 380.85 1 99.16 95.36 88.11 162.56 59.56 0.947
400 L1 ilah—38, AWM EfRRBoitE e 64
1.0 SRENINE I eu SR R
300 09 _ 233 PHMARE
o QS% ] 5 ik LagMgNipe Co,(x=0~2) 24 HUBL [ 776
g 200 o s;’ WHE Rz, MK 2 FIE 5 nTRURE, /D& Co ot
2 - FHIIMAAL G 6 AR R A B DR R (S100) B AT NI Bl
il 106 5 35 Co A RIIBIN, Sioo MSEARET, U1 x=0 I
105 61.46% B K F] x=0.5 B 54.51%, Ji XIEINE] x=1.5
0 : : : 0.4 IR 59.96% . BFFTIAN, & 4 AR PR B 1) 3
92 93 94 95 96

HRDyy/%
4 La4MgNi19,xC0x(x=0~2)€'$El’\J Deoo, ur 5 Jo 1D (FS
%
Fig. 4
LasMgNijyCo,(x=0-2) alloys

Relationship between Dgg, yr and Jy or D of

1B 5IE A4S BRAL T KOH HLRR 32 )55 2185 1h
A0, T G ORI s S R R I i o 5 B0
RARMG, PRI, W0 ARGl AT
DR MO FE . FHATIA XRD M 45 AT 4, x i3 n
143 AsBo AHIRIARZE LM x=0 1) 34.3%38 N E] x=2 (1)
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Fig. 5 Cycle life curves of La;MgNi;o_,Co,(x=0—2) alloys
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Phase structure and electrochemical properties of
Las;MgNijo-Co, (x=0—2) hydrogen storage alloys

WEI Fan-song, XU Xiao-li, XIAO Jia-ning, CAI Xin, WEI Fan-na

(School of Materials Science and Engineering,

Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: The La;MgNio_,Co,(x=0-2) alloys were prepared by intermediate alloy method in vacuum levitation melting
furnace, and their phase structure and electrochemical properties were investigated systematically. The XRD results show
that all alloys consist of LaNisand La;MgNi,g phases (CesCogt+PrsCoyg structure). The increase of x value can promote
the formation of La;MgNi;o phase and increase the cell volume of that phase. The microstructure observation reveals that
the microstructures of all alloys are dendritic structure, which becomes fine with the increase of x value. The
electrochemical measurements show that all alloys have good activation performance and high-rate discharge-ability
(Deoo, nr>92.57%). With the increasing of x value, the maximum discharge capacity of the alloy increases obviously
(increasing from 359.23 mA-h/g at x=0 to 380.85 mA-h/g at x=2), and the cycle life first decreases and then increases
gradually. The high ratio discharge properties are mainly controlled by the diffusion coefficient of the alloy electrode, and
the declination of cycle stability is due to the accelerating pulverization caused by the increase of inter-granular stress
concentration and the higher expansion ratio of La;MgNi,¢ phase.

Key words: hydrogen storage alloy; AsBiq type; crystal structure; electro chemical property; La-Mg-Ni system
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