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I 6:4 LLBIS) G, 48 ND7 BUATE CEREENL L 400
o/min FEEKEE 10 h, BRELEL 20:1, BI1$ Ni-B-C kK.

AB;3-x%Ni-B-C (x=0, 10, 15,20, JFESE)E E&FEM
WL KEE A 45 Ni-B-C 23 3ILL 9:1. 8.5:1.5. 8:2 WLk
BRGAE]. 0.1 g GEMARYE 0.2 g BELE T YY)
), #£ 10 MPa J& J) FIESISCE AN 11 mm (&40 7,
FEA G MR, T e A5 20 G

LKA LE X PERT PRO B X HFERATH X ik
17, MRAREAE N Cu ¥, 1=0.154 056 nm, FHHIEK A
0.02 626°, A A 0.6 565°/s, FAFHTE N 10°~80°,

FKHHAH AT R SUS000 3 & SHAH T 5%
BE & R G AT /00T, JOAEECH 10 000 1.

HLAR PR P A e TR AR FH LAND 5.3B Hjth it
ARG KM HLPTHRAA R, A2 Ni(OH),/NiOOH,
FLAAVA 6 mol/L (1) KOH ¥, AT 1E FAk £ i figt
WFRAE 2 he MR FE QR L 100 mA/g HLL A FE 7
Hi 5 h, #E 5Smin, FFLL 50 mA/g HLI % FE IR Rk
HE 1.0V, FBCBAEIR 50 K.

KH CHI 660E FLALAE T AR IIAK Fo bl ¥ 8)) 7 24 4
e, TAF M N #1551 AB3-x%Ni-B-C (x=0, 10, 15, 20)
HLBZ, St HLHE A Ni(OH),/NiOOH, Hg/HgO JjZ Lt i f .
LEVEMALOBORVRIE R 50%, 1S : 0.1 mV-s', if
AT : —5~5 mV vs JFEHAT):  BHARAR AL O FLER S ol
50%, FAMEE: 0.5 mVsT, REHAL: 0~600 mV vs JT
FEHLAL) s ACTRBHBTINA R IR FE 50%, $RIEA S mV,
U 1x10°~1x107 Hz): s p (R -
0.1 mV-s", HA7VEF: —1.0 ~-0.2 V vs HgO/Hg).
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1 ABs-x%Ni-B-C &4 FE i i) XRD &1
Fig.1 XRD patterns of 4B3-x%Ni-B-C alloys

Bl 2 AB3-x%Ni-B-C &4 ¥ SEM iy
Fig.2 SEM images of 4B3-x%Ni-B-C alloys: (a) x=0, (b) x=10, (c) x=15, and (d) x=20
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K 3 4 AB3-x%Ni-B-C (x=0, 10, 15, 20)&4&Hi%
(T8 R 2 R AT R B A B 26 1] o Bl s KT
B NRERERINTER 1, HF Chns Csor Cso/Crax 77
S FRI () B RSO 2 B S0 IR AR I Fr e Hl 25 o
FIEE 50 K A AR FE% . I Ni-B-C ¥y K S5, HL
B P e TR A B A AT RS T, Horh x=15 WAk B K
AR B 366 mAh/g, TR RREME R, KRR
JINi-B-C HIBR A R CRFF 0 70%, x=10 A1 x=20 LK
B s 77%. 4 N RA RIFETERE, 57 2
AMEIR N IA B B KA . S e AR PR ANUZ 3
B AR R, [N AR 52 B G S R RS I R . X
s U AER S N, S e A G AR R A ) R
SN AE R T, B G AR FE I G R =g AT
RIt,  HAA R aF 5 H Pk BE LA R AL S P ok A6 RE ) 1)
FM )T AR S N AT o 7 56 6 & 42 3R 1HT 1Y) Ni-B-C
i ARAERAE D B RAF PR AR ), TR
PG TS T A 5T e 52 VAR BT ) JE e, T 503 F AR 1)
KO 7 B AE ER RS PR,

Kl 4 TR R 50 mA/g I, #E B R
HOLA FE A A T, H AR P 8 P 7 o B R T P AR e i e
FEXS T AR A ik, 54l pBo iR & 5
B, JRCHLIN AR, AR SR AR S
2.4 ZIEARALFNBARAR LI

Bl S & e AR e R A i 2k . ZEAR /N I Ha A,

w
o]
(==}

—a—x=0

£
T340}

~

g

W W W

SN =N

S S
——

[els}
(=]
T

Discharge Capacity.
S
& 3

0 10 20 30 40 50
Cycle Number, n

3 AB3-x%Ni-B-C & 4 HL B 150 L 25 i

Fig.3 Discharge capacities of 4B3-x%Ni-B-C alloy electrodes

%1 AByx%Ni-B-C 5 & RIRMAM B A 2 KR
Table 1 Discharge capacities of 4B3-x%Ni-B-C alloy electrodes

x Conax/mAh-g”! Cso/mAh-g’ Cs0/Conax/ %6
0 346 241 70
10 363 279 77
15 366 274 75
20 360 278 77
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Fig.4 Discharge curves of 4B3-x%Ni-B-C alloy electrodes
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Fig.5 Linear polarization curves of AB3-x%Ni-B-C alloy electrodes
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&2 AB;x%Ni-B-C & & BRI HF R
Table 2 Kinetic data of 4B;-x%Ni-B-C alloy electrodes
x Iy/mA-g" I/mA-g’ EJ/V i/mA
0 122 892 -0.895 30.02
10 106 987 -0.879 27.83
15 78 1294 —0.885 28.02
20 69 1410 —0.868 26.06
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Fig.6  Anodic polarization curves of 4B3-x%Ni-B-C alloy electrodes
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Fig.7 Potentiodynamic polarization curves of 4B3-x%Ni-B-C

alloy electrodes
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Fig.8 Electrochemical impedance spectra of 4B3-x%Ni-B-C alloy

electrodes
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/s UG < HA g BRI A T P ik HRL BHL A /N

3 & it

1) ¥ Ni-B-C ¥y AR AR BT L I 26E A 546
La 04Mgo.06Ni3.49C0073Mng 12AlLy, 7, FF il AH G K AR b/
Mz
2) Ni-B-C #J LA iy MBI (1) f A0 2 B P B A
SEME. RN 10% Ni-B-C AR, HUAEA Bl r4e
G R RE, SR L B AHIER 1) 346 mAh/g 19
FI'T 363 mAh/g, 50 AR5 HITRCHL AR REF A 70%
S E] 77%. BN Ni-B-C B A M P U7 B
5 AR TR e 0 R B .
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Effect of Ni-B-C on Electrochemical Properties of L30.94Mg0.06Ni3.49C00.73Mn0.1zAlﬂ.zo
Hydrogen Storage Alloy

Huang Hongxia, Yu Wenwan, Wang Cheng, Xiao Yang

(Guangxi Key Laboratory of Electrochemical and Magneto-chemical Functional Materials,

Guilin University of Technology, Guilin 541004, China)

Abstract: Ni-B-C powder prepared by ball milling was introduced to improve the electrochemical properties of new 4Bs-type hydrogen storage

alloy Lag9sMgo.0sNi349C00.73Mng 12Alg20. The phase structure and surface morphology of the alloy were investigated by X-ray diffraction (XRD)

and scanning electron microscope (SEM). The results show that the alloy remains the original LaNis and La;Ni; phases and some little particles

appear on the surface of alloy after adding Ni-B-C. The addition of Ni-B-C improves the maximum discharge capacity and capacity retention rate.

After adding a mass fraction of 10% Ni-B-C, the maximum discharge capacity increases from 346 mAh/g to 363 mAh/g, and the capacity retention

rate after 50 cycles increases from 70% to 77%. The exchange current density /y and the limiting current density /; reach 106 and 987 mA/g,

respectively. Potentiodynamic polarization indicates that the corrosion resistance of the electrodes is enhanced. The Ni-B-C powder can improve

the comprehensive electrochemical properties of the hydrogen storage alloy.

Key words: Ni-B-C; hydrogen storage alloy; electrochemical properties
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