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#® La_, Ce, { NiCoMnAICuSnFeB);, (z =
0.05,0.1,0.15,0.20,0. 23,0. 30,0. 35,0.40) By
B AIFEATRER, H o w(La)=99.90%, EM4 &
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2%, w(La+Ce)>90.5%, K& BB
89. 95N L. HEFHENETESHNY , ME
ZEO0.05 Pa, EARFSUBESHBEE. BEE
VERBHABMR0.05~0. 1 mm WELE K44
FET 900~1000 CH AL EY F, EBIRPK
AT 3~4 h. B HEZVBRE R B TR,
WRKE/NT 0.075 mm WESH WEBALH
#H4T XRD 447,

1.2 RESSH PCT RN

FRASBRRMENESEAEN PCT iR ¥
CEASHBEE 178 ym LUIF, I 3. 000 g M E
FRUESS, FUGEHT, RASY1 HLEF)
PCT Wi {4730, WL EH R Sievert I (B
), 8K EH 2.8 MPa, Wi E A 303 K. Wi 3§,
FABGERMIMS BHEE 2~5 K.

1.3 BESSMBLPEENE

BALgHE SRS SRERRKERK
1:3 584, 7% 24~25 MPa THRER N 15
mm BB 5 R R, DA W MREE
LREB(ERN 1200 mA - DHERERBE,LLE
mol/L ) KOH % ¥y 8 S, L i i b, R
F§ BS9300 — Yk B b Pk AE AR I 3 B AEAE W A4 T W
EREAS B EEE.

S4HBMHEHER CHRNSKRS &ML
LR, R BB FEE R 72 mA/g0.20); H
ERFE , TRBEREER 72 mA/g0. 20) B
252 mA/g(0.7C) , B B LB LN 1 V.

HMREeRMEEMEER HROHSH S &
B EALBBRE, TR EREREN 252 mA/g
0. 7C) s B AL P8 3P it , R AL N 720 mA/g
(2C), 55 — WK ol B3 30 O 1440 mA/lg (4C) B
2520 mA/g(70) , BB IEHBAI N 0.9 V, B KK
BB R 720 mA/g(20), BB ILE AN 1
V. BEERw i HRD, KT EARX K :HRD,c =

C; 0 ‘
CTC_‘_C—CZCX].OOA.ﬁ:PsijbE 7C )‘ﬂ(%%ﬁ‘?iﬂﬂ

BHELEBRHIRALER, G RNER K TC K
BAHTHEMNALERRBLERE FoKE
2CHEAHTHEANBRLER.
HRAESEHBEREGN SRS RN EL
BN, TR B BT T ER 72 mA/g(0.20) ;4
FHEFE, RMEBRBEEE R 720 mA/g(20), K

RSN 1 V. AFRREE S BEALME
B B R S, = 2= X 100%. Kb, C, K

EXCRMBERHT . B REAKBE . ALBHRY
AR Co HE CRBBEALGT HWEBNEEE
BREBERBHLEER.

ELRFELRP. X . REHBTRAMBERY 5
min, JEBEH K 303 K.
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2.1 A€KXRD MKk

1 % La;—,Ce, (NiCoMnAICuSnFeB); ; (z=
0.1,0.15,0.23,0. 30,0. 35,0. 40) #§ XRD B i¥. B
1 el W, La,_, Ce, (NiCoMnAlCuSnFeB); , (x =
0.1,0.15,0.23,0.30,0.35,0. A0 B ALKy &
— ) CaCus A H &1 Bl Ce FRAMM, FHM
Mgy EEAEST RS, BREGER TR, %
HELTFEHENBREBEIRRERBE Ce 3 EM
% i v 2 A

B4 25° ~ 50° j&] 49 (101), (110), (200),
(MDA AT MHFBRETE LRSS REE

HOHBBAR V=0 BB A6 WM ARKE,

ERITFTEL
%1 FECe aRMPEASRBEEEMBMER

Table 1 Latlice constants and unit cell volume of alloys with
different Ce content
z BHEERe/nm BEFEE/om  BRERV/om
0.1 0. 5026 0.4014 0. 08781

0.15 0. 5009 0. 4011 0. 08715

0.23 0. 5003 0. 4015 0. 08703

0.30  0.4994 0. 4016 0. 08674

0. 35 0. 4988 0. 4012 0. 08645

0.4 0. 4980 0. 4012 0. 08617

BT Ce BYJE FE42(0.1825 nm) tt La BRT
42001877 nm) /N, FEA S Ce T RMMM, &
SHBHER EEDHE cBF WL, ERHAK
BNNiEP)REBHMARMBRAE AMETER, L Ce d
BHM,.MBMTRARREN T RN ER c Et
A, XEBRBERE /M ATSIEE LK
‘&ga[u—u].
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Fig. 3 The discharge capacities of La,—, Ce, ( NiCoMnAl-
CuSnFeB); ,
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Bl M 0.05~0.4 8,7 0. 2C T H
HERCH361.7mA « h/g THZE 298.9mA « h/
gX5 2.1 HM2.2 PHERLRE-BM. Bk, v iR
EGEABRRNELERR . 42 FHNCe A EAH
Mg 0.3 % xH0.15~0. 23 6, A& MR 0. 2C
THBEBEAR CH 349.5~333. 1 mA » h/g.
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Fig.4 High rate discharge ability of alloys with different Ce

content

M 4 FE S5 /T, BE > .42 MR AR
MRS TR, BB ERiER, THREARR. Y4
z 3 0.05~0. 40 Bt , & & B # HRD,c g 77.21%
MZE 67.37%,7 7C THBE AR H 280. 31 mA
»h/g FBEZE 200.1 mA » h/g. X B F74& 5k
BRHEGEPESIRBWEREFZHERM &4

FEMTRES ATIEXERERN S SRS
EREMERRFRE D, 4L HEMT Ce,
B2 1V THL3 84S R REBNE, EERE
SEBRER T B BB LTRSS
S48FH Ce SRTH, 2HME L TEM M,
MR AL B ERE TR I TRESS

EXRRRBER AR ER,.Cc AR

AE#IT 0.23. 4 = K 0.15~0. 23 B, HRD,c W
75.53%~73.21%.
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Fig.5 The high rate discharging capabilities of alloys with
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different Ce content
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E2CCKERAHBHRZAET . EL2PHCe &
B S4B RARRBEAEERERME 6 fim.

H1 6 EIAT I, IR INAY Ce WA S MBHBEHA
E—EWEW. %0005 %MET0.358,.8448
R B ERETRE, S B 54 2% ME
93.08% ; BKLE TN Ce, S.0o FHEE 89.15%. X 2 H
HORN Ce EBERLRBEHRBIHELE,
RESGSHMUEANEHN BERMH", RALIERE
AEMEE . BLASHRL. #—SRESLHT
BERERREE. B EAEPMA Cefiga®
BARENDN, AZEEINEGT.BAREEH
L, BEBRBERE /N, ATTR D428 RalY. [
fa BB /D, 1€ A & &Y 1O T R0\ T Ak E] B 18] BR
KA FE TR B o B R R T B A BRI BR A, 5| &
FAMGHBEE, LINET A4S0 ML. T Ce &
BB . ENTEENRT ATRETAEHRE
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The electrochemical properties of La,_,Ce, (NiCoMnAlCuSnFeB); ,
hydrogen storage alloys

HUANG Ling, HUANG Qishu, LEI Yifeng, PENG Neng, ZHANG Siqi, HUANG Zhaohui
Rare Metal Technology Ltd. of Guangzhou Research Institute of Non-ferrous Metals , Guangzhou 510650, China

Abstract; The Pr-free and Nd-free AB; type rare-earth-based hydrogen storage alloys are prepared by an in-
duction furnace melting-heat treatment process. The characteristics of these alloys are investigated by
means of XRD, PCT and measurement of electrochemical capacity. The results from XRD indicate this se-
ries of hydrogen storage show a hexagonal structure of CaCus-type, and the volume of their until cells in
these alloys decrease with Ce contenf increasing. The PCT curves exhibit that the pressure of hydrogen ab-
sorption in plateau rises and hydrogen storage capacity of alloys increases with Ce content increasing. Elec-
trochemical measurements show that discharge capacities of alloys La;_,Ce, (NiCoMnAICuSnFeB);.; de-
crease and electrochemical cycling stability inceases with Ce content increasing. When the Ce content is
0. 15-0. 23(atomic number) ,the discharge capacities of these alloys at a rare of 0. 2C are 349. 5-333.1 mA »

h/g, and high rate discharging capabilities are 75. 53%-73. 21% at 7C rare, and discharge capacities of al-
loy electrodes reduce to 80% of its initial discharge capacity after 269-365 cycles.

Prfree and Nd-free AB;

performance; cerium

Key words: type hydrogen storage alloys; battery; electrochemical



