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A B IEBBENLNBLE ABREEASE, R TL Cu REHS Co % Mm (NiMnAl-
SiFe)s.24,1C0p.65: Cu, (r<0. 38 mo) 4 ML 2R EW. TREERW, CalME X 0~0. 38
mol B \ KB KB A H Coux 8 352. 7T mA » h/g % 310.9 mA « h/g, B EH 448k HRD.o B
65. 82 FEE 34. 1320, A & FEM M EIF 300 K, N BIRHE Sipo i 81. 89U BES 62.58%: A & MM IRTE
HKBH 2~3 K BAFEEMER , REAFEELLATE FTE. Cu BMER 0. 10 mol B , 54 AER
S H  Cra =333.2 mA « h/g, HRDys, =60, 27% ; B RAZ RN 0% 8 G H Y 346 K BE

FEHEHEHN0.082 MPa, B KB B AT3X 1. 00%.
XA 548 bRt
B4R B . TG139. 7

HEl,CA M Hm L AB B HE4420E
Bk 300~340 mA - h/g, AREHEBEHRE
BERFARBEEAERE BT 100 ALK,
MEREER BT LENHEEEAT BB
ERASHAREET 20%~40%. A AB, B
PTEAEHAA REARTHES N ALPHREE
BB TRNE B W SERXBOMENSE
HHEXETEE5E. BRI EG20ELFERY
PR LU EBRLERAERS . B FCu
Coti EFMMEFTEMMBEXR, R ¥ H
FEROME U, R BB v LA R E . Cu 4% Co
SMME 2N RRERL.B/NEE, REY &8 E
PSR TR RE T ALY BEHE, & Cu
E—MAUATRECoNEGETE. AXEEW
FT U CuRRE#S Co Xt AB; AP E AL B AK
B ERERB RGN ESHEN, UKBRESE
AMHEEEENMLOTEEE.
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1.1 RESENNHE

iR A4 Mm(NiMnAlISiFe), ,, ;Co 5. Cu, (=
<0. 38 mol) WAL L HFTRH , et Mm JiRA
WL, A Fx 9. 5% U, Kt Ba g
99. 5K E. HERREFNENETFRS B P
POMEEE0.05 Pa, RIERBAFEF NESEH
0.05 MPa, AR SR THRKEAE . FALBLE
REF R 0.05~0. 1 mm F & A #¥& & H 7 900~
1000 CF# AL 3~4 h, ¥ /5 S VLR BRE Hl
B, TR E/NTF 0.075 mm KA LK.
1.2 RESeHRLEERNE

BAO0.2 g LERASMERERRNIRAR
13 REHN . RERE24~25 MPe EATHRER
15 mm M8 A B RAEN k. DR KPRER
RE R (FEH 1200 mA - D ERER, LA 6
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FHUE, % . Cu LB Co X Mm(NiMnAISiFe), ;-4 7 Cooss—.Cu,

AU BEEHMTE 87

mol/L ) KOH B A Bk, AEMERdE . 7
EF &G T, %A BSI300 “ R EERBEE
BErEse¢FRTRANELERE, B 36,72,
252,360 mA/g MM T B IERtEEE. KBS &M
BAERR R, %Ll 252 mA/g BB BIES
4,720 mA/g BRI TR, ZFEAH IR ER K
e, P H B (540,720, 1080, 1440, 2520 mA/g) , B A
720 mA/g B B EER AR B, DL 08 B 5
REEWRERER. 1 720 mA/g TR E RS
EWABBEFREFM. SN RBHERIRK
B L ARM 60%, WARRRFEN 6006, Wik
R,

1.3 PESEHP-C-THENTE

RASBRM T EMNES SRR P-CT i
K BCEESLUHIFLHKE 0.075 mm AT 8
KBS R 3 g HERBETRMUBP FRAAEHR
4, A SYJ-1 M2 {3 P-C-T ¥ 542 17 3 K.
Wik Sievert 3k (BIABE)  MiX &G IR
SIS 28 MPa, MR B 303 K. WA, BiE %
HERMERE REHEGEETF 3K, E5ENRA
K 2.8 MPa fREBRME 2~5 K, HTLER. B
W EASmMAE 613~633 K, WREMWER
LR, AERRNEBEFERKEY . RERER2
B EEFGER.EE. A TR . EREEMEE
), X I8 B 3HMiR P-C-T th k.
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Cu ﬁ% AB; ti%ﬁqﬁmyﬂsﬁ Co, Xt AB; "
FEEHBHLAROEWWE 1 TR, H%E44M
BRI R ME 2 FiR.

HE 1A7.EEL2F Ca BNEN N, 445
KIECHE LA RZN T M. B 36 mA/g BB, &
BABHB AR HERKRM Cubt@l 352.7 mA « h/g
f& Z JR 148 0. 02 mol #Y 346. 2 mA « h/g;Cu FimiE
% 0.02~0. 18 mol i}, S & B ABH AR H 346.2
mA « h/g FETFREE 336.4 mA « h/g; X4 Cu ImE
4 0.20~0.38 mol B, A& B AMBHERERT
FE, B 322.8 mA » h/g FTHEE 310.9 mA » h/g. 1)
36 mA/g FER B, Cu BB i 0 3% 0. 38 mol B,
AEBRKBAHLATRTHRENHN 88.1%.
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Fig.1 Influence of partial substitution content of Co by Cu
on the maximum discharge capacity of the alloy
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Fig. 2 Influence of partial substitution content of Co by Cu

on high-rate discharge capacity of the alloy

Pl 360 mA/g RN , F&BEABELAERH &
B Cuif#g 339. 1 mA » h/g BZE M 0. 02 mol
f) 334.0 mA « h/g; Cu M & ¥ 0. 02~0. 18 mol
B, AERKHBLARRN334.0mA - h/g B8 T
% 317.1mA « h/g; X4 Cu S 3 0. 20~0. 38
mol i}, B & B RXBHHLERH 311.8 mA + h/g &
BITHEZE 296.2 mA » h/g. K F 360 mA/g T
W, Cu BB 0 ¥ ZE 0. 38 mol B, 82 B K H
HARTRHREZEVHES7.0%. Bik¥ AR E MH-NI
MMM FEERREZ - R rEaT 48
SHREBIE. AN REARN 5 Gk 5k
BREHXR. ERXEHKEHFN, &S0 B RER
BAXREEEX BE%FABEBE. Cu5Co i
MABFEEEMERERE N, SHELRERT
RE, LA BT, B Cufi 4 £ 18 s AR /D
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HEE, % . Cu RH S Co Xt Mm(NiMnAISiFe), ;-4 1 Cop 55-.Cu. B SR EWHF R 89

300 K, 8B ARREER N 81.89% . BHEE
B 274. 9 mA « h/g; x=0. 10 mol B, {§3F 340
K. EEMaERFEERN L 2K, HHELEFRERN
254.5 mA - h/g;z=0. 18 mol At, J§3F 310 &K, &
SHBTREHEEN 8. 2%, HELEREN 247.8
mA « h/g. M 2, EEWREESB TR, X
2=0. 38 mol B}, HABRRIFEN 62.58%.

HREEGLMBEBERREREG HENF R
Co & Cu gy #%,Cu REWAH Co B MEH
0.10 mol BAEH XM E L 72 mA/g BB HEBK
WE AR 333.2 mA « h/g(E 1),720 mA/g &
HERKKELARY 311.8 mA « h/g(E 2), 4
LB ARBEREEN 0%, HI R E X 346 K.
BB Cad Co HE , TREESESEHE™
B,

3 4 it

HHEEMERYBELATESE, U Cu R
B4y Co i mME N 0. 10 mol B}, B} Mm(Ni Mn
AlSiFe) . .4.1C00.55Cuo 1 » B EIE B & A T= A, 3
KERFWELFER SERANEBLARN
333.2mA - h/g; FRRFF R 8020, TE3F HF
7 346 W ; HRD;s2o =60. 27 % s M BRATE L IR B 2~
3. MEF S ER 0.082 MPa, B KR E &%
1.00%.
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Electrochemical property of Mm(NiMnAISiFe), ;. ,C0y.¢s..Cu, hydrogen
storage alloys with partial substitution of Co by Cu

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

Abstract: In order to obtain highly cost-effective AB; type hydrogen storage alloys, the electrochemical
property of alloys Mm(NiMnAISiFe), -, 1Coq 65—.Cu, (<X0. 38 mol) were studied though increasing par-
tial substitution content of Co by Cu. The electrochemical studies showed that during the Cu addition in-
creased from 0 to 0. 38 mol, the maximum discharge capacity (Cna) of these alloys decreased from 352. 7
to 310.9 mA + h/g,the high rate discharge ability HRD,;;, decreased from 65.82% to 34.13% ,the cycling
stability (Cyp0/Cuse) of the alloy electrodes decreased from 81. 89% to 62. 58 %. Further,the P-C-T curves
of these alloys were tested,and the results showed that the number of activation was 2-3 times, with hydro-
gen platform areas narrowing, and platform pressures of hydrogen firstly increasing and then decreasing.
All the experiments results showed that with 0. 10 mol Cu addition, the alloy had a good quality-price ratio
and its electrochemical properties showed as following: the maximum discharge capacity of this alloy was
333.2 mA « h/g, the HRD,;, was 60. 27%, the cycling times was 346 with 80% of capacity retention;
platform pressure of hydrogen was 0. 082 MPa, and the maximum content of hydrogen absorption was
1.00%. ‘
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