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Structure and electrochemical properties of
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Abstract: Lao.s- RE.Mgo.2Nis.2Coos( RE= Sm, Dy, 0<x <0.3) alloys were prepared by inductive melting. The
crystal structure of the alloys was determined by X-ray powder diffractrometry and the electrochemical properties
were investigated. The results show that the alloys are composed of LaNis as matrix and LaNis as secondary phase.
With the increasing Sm (Dy) substitution for La, the unit cell volume of matrix of the alloys shrinks linearly and
both the hydrogen storage capacity and discharge capacity decrease. When the Sm ( Dy) substitution (x value) is
0.1, 0.2 and 0.3, the discharge capacity decreases from 380 mA * h/ g to 370(362), 355(334) and 329(295) mA *
h/ g, respectively. However, the rate performance and cycle stability is improved. After 100 cycles, the capacity

loss decreases from 20% to 18% (17%), 16% (14%) and 13% (11%) .
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49 300~ 330 mA * h/g, 24 300 J& IR FEHCEAE R
J& A RFE R =1 70% ~ 80% '™ . 5 ABs B
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W Ee A E s AR, EMINHMFEE& A
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BOLH A JE AR ORI R . &, —2KH

MEH LB R A4, W Laos Mgo.s Niz.s Coo.s

LaosMgo2Niz2 Coos 55, Tl T AMTHI R, HK
HL 25 B ik 380~ 410 mA * h/ g, (EAEIFEE M
ZEVTO BRI I AN B AR A AR A HE ) B AR TS T A
kL. B AT, Wik B A E & d A L AL,
H Ce . Pr 8 Nd 55 & TF AR /P I F Lo R E
AR La, WJyki2 &6 7 ORIE IR ok 1k, b H
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T, TS T A 4 AR IO EA AR T T AR
M, Pr8Nd B X & &6 P 5 e 0 s A
R, Ce MM BARUE SR B 3E, HlT7Em
WA AR TS TE B — 3% HANE ) CeO: 4l
PRI, 1S AR R AR A BORRATT L h T A
oG 4 FAR R R A SR I AR e M, ASCEE &
RRF /N AR AT % ) Sm . Dy
3 BUR Lao s M go.2Nis.2 Coo.s B4 ) La, XI5
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Lao.s- » RE:Mgo.2Nis2Coos( RE= Sm, Dy, 0 <
x 0. 3) A& KRR SR BN 15 1 75 75 4
2, PRI R &R 4 ¥IAE 99. 9% UL I, K i
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10 Cu Ko 85T KM .

10 g SR Sievert X285, AT 3
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BO.5¢ &4k, A 2% (FRESH) L E
HRELIA, RIGIIA 5%PVA W, Hisk¥s)E
BHREASE (3 em x4 em) b, T 353 K FES
(1x107° Pa) T4, BWIGWERL 0.5 mm &1 TAE
HRR AR A . IEARCR T RIT T TRk T4 BR A = B
F= Ni(OH) 2 #K, HliE T2RAES TIEBEmAIFE,
JURREEERIR H 30% RV SR OIEHH . IEAR I Th

A TAEHEE 4 5, BAFBKH 6 mol/ L KOH
W . B & A A RE IR AE DC — 5 H i ME RED
WA EREAT . 78 ORI R WA R R A
iR, 100 mA/g 7t 4h, SRJ5LL 100 mA/ g HL I H
BHEUEHBAL 1.0V, RS, 100 mA/ g
% 4h, RJEHLL 100 . 300 . 600 . 900 FI 1 200
mA/ g HBHEZRHEIEEA 1.0 V; JERR AR,
300mA/g 78 1.3 h, RJ5LL 300 mA/ g HGL S &
BUE WAL 1.0V, & k7. JRH 4 K5 %12 1k
20 min .
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Fig. 1 XRD patterns of Laos-»RE:Mgo2Nis2Coo.6
(RE= Sm, Dy, 0<« <0.3) alloys
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Fig.2 Unit cell dimensions for matrix of
Laos-»RE:Mgo2Nis2Co0.6
(RE= Sm, Dy, 0<« <0.3) alloys

# 1 Laos-RE.Mgo2Niz2Coos
(RE= Sm, Dy, 0<w <0.3) & & F A M 5 1A 2 Ko i
Table 1 Crystallographic data for matrix of
Laos-~»RE:Mgo2Nis2Co0.6
(RE= Sm, Dy, 0« <0.3) alloys

Lattice constant Unit cell
Sample volume/
a/ nm ¢/ nm c/a nm?3
Lao.sMgo. 2
OSVEOT ) 5026 0.4040  0.8038  0.088 38
Niz.2Coo.6
Sm 0. 1 0.5017 0.4037 0.804 7 0. 088 00
Sm 0.2 0.5007 0.403 3 0.8055 0. 087 56
Sm 0.3 0.499 8 0.4029 0.806 1 0. 087 16
Dy 0.1 0.501 3 0.4035 0.804 9 0. 087 82
Dy 0.2 0.5000 0.4030 0.806 0 0. 08725
Dy 0.3 0.498 6 0.402 4 0.807 1 0. 086 63
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Fig.3 p ——T curves of
Lao.s- x RE:M go.2Ni3.2Co00.6
(RE= Sm, Dy, 0 <« <0.3) alloys for

hydrogen absorption and desorption
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THRAEZ AN HRER) . B Sm(Dy) X La
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Fig.4 Discharge curves of
Laos-»RE:Mgo2Nis2Co0.6
(RE= Sm, Dy, 0<« 0. 3) alloy electrodes
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Fig. 5 Rate discharge ability of
Laos-~RE:Mgo2Nis2Co0.6
(RE= Sm, Dy, 0<s <0.3) alloy electrodes

6 i7n A Laos- « RExMgo.2 Nis.2 Coos ( RE=
Sm, Dy, 0 <« 0. 3) & & HWTEHRFE e . fE
Sm(Dy) B4R La fERIH N, FARIEI TR E 3 &,
4 Sm(Dy) AR EA A4 0.1.0.2.0.3 K, 100 &
TR BA S 2 R R H 20% 4 0 B 3
18% (17%) 16% (14%) 13% (11%) . —fINA,
A SRS S, &S 0ims] i kAR AR

Cycle number

Bl 6 Laos «RE.Mgo2Nis2Coos
(RE= Sm, Dy, 0<x <0.3) &4 HRMEHEE T
Fig. 6 Cycle stability of
Lao.s- x RE:M go.2Ni3.2Co00.6
(RE= Sm, Dy, 0<« <0.3) alloy electrodes

3 e

1) Laos-+ RExMgo2Nis2Coos( RE= Sm, Dy,
0« <0.3) 542l LaNis FAHM LaNis 55 A4
PR . B Sm(Dy) BUR La EIG N, A4 FAHHR
MIHS a AT e S AR e E e 4, B AR RR AR B 2k
PEWD, E R RETEL (o o) ZRPERS N .

2) Bi# Sm(Dy) BUR La M0, & &S
BRI AERD, 24 Sm(Dy) BURE 514 0.1 .
0.2.0.3 i, &M 380 mA * h/g 2 HI/NE] 370
(362) 355(334) .329(295) mA * h/g, HEMHE
JECHR BB FIEER A E PEAS B 23, 100 IXTE /S 1)
KEWRFEH 20% 7 7 K2 18% (17%) « 16%
(14%) “13% (11%) .
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