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ABSTRACT In order to improve performance of hydrogen storage alloy at high temperature, Al was
used to partly substitute Ni in MINi3 s(CoMn); ; alloy and the electrode performance of the newly de-
signed alloys were examined systematically. With part replacement of Ni by Al'in MINi3 s(MnCo); 2, the
plateau pressure of the metal hydride decreased. The discharge capacity at high temperature increased,
the self discharge reduced, the high rate dischargeability and the cycling durability were improved con-
siderably. MINiz 5(MnCo); 2Alp 3 and MINi3_4(MnCo), 2Alp 4, whose discharge capacities were larger
than that at room temperature, showed good comprehensive performance at high temperature.
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LRANEMESH LRSS (RESE. %) %: La63.0, Ce 7.4, Pr 10.68, Nd 2.24, Mn 0.10,
Si 0.02, Fe 0.36, Si 0.02, Mg 0.10, Ca 0.01, P 0.003; & /& BA94EEH: Ni 99.95%, Co 99.5%,
Mn 99.7%, Al 99.9%. ZHEZEHIY H (EHEP, KAFE) HHMS N MINizs_.(CoMn); 2AlL
(z=0.1, 0.2, 0.3, 0.4, FEF4M%. Ml HEAWL) B4 &. ¥ MINizs_.(CoMn); oAl B SR
PURFFEMRIS, MR 300 HagR K 100 mg, # 1:3 fEE 50 (200 H) B E&195/E EHK
B2 10 mm, JE 1 mm BEKF. R K.

75 H BT OB R = s ik A% R T e (L ek ay ik, HBhE %oy Ni/MH Bt F ey IER AR
By S (L (Ni(OH)2/NiOOH) Hitk. itk HHE (LR (Hg/HgO, 6 molKOH) Mtk HiHE Y 6
mol/L #y KOH iFi. A4 % FHEEKEF. HAARGMR: THEAH Y 60 mA/g, THRMEN 7.5
h, HCE B Y 60 mA/g. BT BRI FCRBIMY 60 mA/g, FAEAEN 7.5 h, T
% 450 mA/g. EIARIFEAIMIR: FRAR Y 60 mA/g, FTARBHEY 7.5 h, i 24 h FWKFERE
B EIFFREMAMIR: TR By 300 mA-g~!, FEREHAEY 15 h, AR A 300 mA-gt, &R
10 WK — KR AR, BeR# kB Azl 0.6
V(vs Hg/HgO, 6 molKOH). iXBaif B4 5% 20 % 1 MINigs—.(CoMn); 2AL & SERRE T

g Py heg— !
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Table 1 Discharge capacities (mA-h-g~1) of alloys
2 éﬁ * _';'J i:j' i‘% MINi3z s—»(CoMn)1.2Al, at different tem-
peratures

#£1%0, 7£20C. AlWHHER NI B35

; T 20 C 40 C 60 C
MINiz s_.(CoMn); 2AlL, & &RYH B A HFEMR. & o1 296.96 973.95 296.96
REBLK. FEEEREL. BR XHFERMNER 0.2 976.90 263,61 928.42
I L FEE 5 T R R e 4 PR R A I FE . 03 054.12 204.65 281 al
AU EETHAEREEES THAERRTH 0.4 231'48 280‘91 264.31
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B 1 MINizs—z(CoMn)12Al: &47E (a)20 T 15 (b)60 C L P-C-T #i&R
Fig.1 P-C-T curves of MINi3 g—(CoMn);.2Al; at 20 C (a) and 60 C (b)
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254.12 mA-h-g™!, i 40 CHIEYAE N 294.65
mA-h-g™1, 7£ 60 CHAY A K 281.41 mA-h-g~!.

Al R Ni gERRES PN TE>BE (B
), XEFRTAHATFMHIUKLEBEREE, N
Kb FERE. X HLorRm. ARFER
AR Al X MINiz g(CoMn), o FEIF 2 Ni,
e SREREA. NS ERBTE R, ©
A L E R, BT 0 i%ERE .

AL BYIMMAEFTEIEEIRT (20 ©) MIEER
AL BRI, (HYE60 C F. 2=0.3 5 2=04 {;
EHEMENBRAE D RIAF 262.99 mA-hg!
1 255.65 mA-h-g™!, BEFFENE 20 CHYE
(% 2).
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H Al 8. SCRBEE (£ 3). Al faE
W x=0.1 g hn3)| ©=0.3, £ 60 CAYFFHIFIFRH
36.27% FHEF 55.51%. XEHTF Al fgmA—F
A b ERRE R SEFERE. MH S8
WERE. FEACAT M A ALk [t mA Al @Y
FeEREA-EHFNELE EETES0NRE
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AEMHERFEEERN.
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Table 2 High rate discharge capacities of al-
loys MINi3 g_;(CoMn);.2Al; at different
temperatures(mA-h-g~1)

T 20 C 40 C 60 C
0.1 242.76 235.47 201.93
0.2 158.89 230.63 211.75
0.3 49.01 214.06 262.99
0.4 24.61 130.51 255.65
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887 B R ¢ 3 CR(%)
Table 3 Charge retation of alloys
MINi3 8-z (CoMn);.2Al,; at different tem-
peratures (%)

T 20 C 60 C
0.1 80.94 36.27
0.3 85.79 55.51
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Fig.2 Cycle life curves of
NHNi;}‘s-J;(CONIn)LzAl‘p at 20 C

% 4 MiNizs_o(CoMn)12AL & EERRIRET
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Table 4 The capacity retation (%) of some alloys
at different temperatures after 230 charge—
discharge cycles(%)

T 20 C 60 C
70.18 —

0.1 92.95 61.6

0.2 94.29 70.79

0.3 95.08 80.94

0.4 97.08 82.82
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60 CRYRRIRIERIRSRAT] 95.08% #1 80.94%. HMFI R, Al WiEHA& LB k¥ REEERHE
BEMNER X—FEEHT Al #EEREXRRBFHRPEALE. RO RERKBBTTES
FELIE: R ESSRREFA. MWk kAT SURTHRARTRA &KX
MR IR/, HCSE & SRR, e A TR AL FEERERDN. FrAERTRPRALN
&L

3 & it

R Al AT EBOHRE RS R SR TR RE. RESSESETHRREFENEERICERE
B, WHEREREFL RPN AREER. SERLFREE. MINizs(CoMn)iAlps & MINij,
(CoMn); 2Alg.4 Fi &4 60 CHRIARSH N 281.41 f 264.31 mA-h-g™!, {EFRIR T RAFFAIHHEE
BT IEFREE. PR AR RS R ORI R B B ERE.
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