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Structures and Electrochemical Properties of V,TiysCrqsNiyxMo,(x=0.02—-0.08)
Ni/MH Battery Anode Materials
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Abstract: In order to improve the cycle stability of Ni/MH battery, the V,Tij sCry sNi;.Mo(x=0.02-0.08) electrode
alloys were prepared by arc-melting, and the effects of Mo content on microstructure and electrochemical properties
were investigated systematically. The results show that all of the electrode materials mainly consist of a V-based
solid solution phase with BCC structure and TiNi-based secondary phase which precipitates along the grain bound-
ary of the BCC main phase. The electrochemical measurements indicate that the maximum discharge capacity of the
alloy electrode increases firstly and then decreases with increasing X from 0.02 to 0.08. The cycle stability and elec-
trochemical kinetic response of the alloy electrodes are strengthened firstly and then weakened, and reach the best
performance at x=0.04.

Key words: Ni-MH battery; anode material; cycle stability; electrochemical property

B EPUBRFNRG TR FE, IEF kM T ABs
M4 AB, T Laves Hi A 4P, Mg 4 4P
VIR AR A A A R A R i S
WAL kL, H2H LR ABs A &M A% BK
(300 mAh/g /c47). AB, Y Laves tH4& 4 MG fL 1 fE

WA H 30: 2015-07-20; W R 2k H 19: 2015-09-22

ZEVL e Mg I A a0 TAE IR B 87 2055 — R A
RIZE, BRI T 4% F N o T4 S Ha it S7 AR A4 R 1
V EAGE&E AAaMNCARE (R AE
1018 mAh/g). = ARRRIC S0 5 . B b A R IR B
Vs B Rk, PR VORI E A SRR

B4 H : VUIAE TR H (152B0426); 25 15T RHEI H (2015CY-S-11); HLEK % I35 FH DU )11 48 T s s s 10 H

(VTZ-2015003)

Sichuan Provincial Department of Education(15ZB0426); Panzhihua Science and Technology Bureau(2015CY-S-11);
Vanadium and Titanium Resources Comprehensive Utilization(VTZ-2015003)
YEZ i I 4E(1984-), %, 11, Pifi. E-mail: tongyanweil984@163.com



$2 W

s, 5% Bt SRS VaoTio sCro sNiixMox (x=0.02~0.08) 1% £ # A11 HL Ak 27 1 e 149

R e W AR VIR A S e Rt AT T
ED It AN E e (52 R TN 31T C dalad
SRS, WS T EOR . 2o A et
WL, AEmssa A rE R TR . 2
T A7 ST T N [ B 0 o R e A 4 1
RESUMR, S5 RWT, SN Mo 3% T & e iiE AL Itk
RE R NI A B R REERE . SCHR[16]0T 5T
T Mo Xt LaNis & 515 I PEREZ M, {4755 Mo Jt
FRAR T V35 [ A S R M 5 < 1) TS P AT

AT ARV [ A S < H R 11 U
A, IFSCE & ki s oL e A RO PR RS, AR
BSOS V & & V-Ti-Cr-Ni WU o4& & (1l 1,
AR TAEBE T A & Mo #AU Ni NG 47,
WEEIENS VI e H AR R A 2 4 ) S A 2
PEREI R

1 W7k

1.1 E&WHE

V,TigsCro sNijxMoy (x=0.02~0.08) % 4 i B %
V. Tiv Cr. Ni fl Mo N JEUEHILAEE N 99.9%), 1%
gt L BOR, R RO IS b i, 2%
HELS, 756 J1/h T 107 Pa F, A RPN,
KB AR, BB 8 TR KA H R
(A S 30 A A R U IR R . b T AR
W G FIAH S S0, R HG SR H S,
R, XS A AR AT IO BN
1.2 HMmERIAESBEFERENK

Bl steadEmniris, HIEE
PRI, RLFEAE 48 pm LR o 7 DX-2700 Y X 42k
FTHA R CuKo $EXE 75 42 10 A4 45 # HEAT 50 4T,
FHAE 20°~90°, HFHIEZRE N 0.04%s. HR—H 7
IR A G DR, P0G ol CR I J bl AR T
b HF: HCL: C,HsOH=1: 1: 8), M B4,

¥ 0.12 g WA A S-S 048 g FRILEMEA
A)JG, 1820 MPa [ 58 N IR AR A b, A
HAAN 10 mm, ER M0 B, 1F MR B 45
Ni(OH),/NiOOH, Hg/HgO M AEH S Lk, HifF
WK 7 mol/L 1) KOH ¥, Wl PR 455 3 B2 PR F 71
(303+0.5) Ko 78 /8CFELAG BRPE i IR FH el 4 v
LAND A& ge, Hr, 7 i o 100 mA/g,
fHALFCHL 7 h, #E S min )&, PL60 m A/g 1H I HA,
JE AR 25 WL IR A—0.6 'V (vs Hg/HgO), i L &5 o )
H 5 mino {E 50%M KL N FE 30 min, FJH

LAND =3 AL 5 mV/min ', HLALH G
—5~+5 mV(FEX T IF i A BEAT 2R PR AL TG . 7E
W IR N B E 30 min 5, LA+500 mV HLA7
HEAT P AT BRSO, SO IR TR 3600 s, At
T p R 1) B R A

2 HR5WR

2.1 XRD &1t

K 1 B/RT V,TigsCrosNij Moy (x=0.02~0.08)
Ha XRD K, rTLLE T & S35 AR
%, BJ BCC g5ty v 5E [l AR = AHAT TiNi — kX AH
Hiko I HBEHE S S Mo BAL Ni B R, v 3
] A A R (%) 07 SR g i 8 328 0 o e, JFC A e U P £
o) ZE A S (BN LI T ), W1 VR [y A A
1 b M AR AR AT T ORI AR Ak 11 i R 2 2
BT Mo KR T4£(0.139 nm)tb &4 HE Itk
Ni(0.135 nm). Cr(0.127 nm)Fl V(0.135nm)Jii T-F-4%
K, BEEGET Mo BAR Ni &8 KZEWH I, F5
A a0 AT K.
22 FMH

Kl 2 HEMNCIE S V,TipsCrosNij Moy (X=
0.02~0.08) &4 BMAL I, WLLEE, 541
TR 2R AT VI [ AR AR RN 3 A AE A
FAFEI IR TiNG ZAHAL . o, Vv IR AR 3240 R
BA N E IR AR, BRGSO VO
FEAREA G TiNG R AHAE & 4 F Al 78 i
Tt e 38 A AN T A AR AR TR . XA
MR G SRR R RS T 2 OCEE
MAEH

+ +: V-based solid solution
* TiNi-based

E I * +* A
z [om \_ . o
:‘; x=0.06 . % A
!
x=0.04 i Jb ¥

20 30 40 5'0 60 70 80 90
2817(°)

B 1 V,TiysCrosNij Mo, (x=0.02~0.08) & 4[] XRD &3
Fig. 1 XRD patterns of V,TigsCrsNij Moy (X=0.02—0.08)
alloys
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Fig. 2 Metallographs of V,TigsCrqsNij Moy alloys (a) x=
0.02; (b) x=0.04; (c) x=0.06; (d) x=0.08
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Table 1 Electrochemical parameters of V,TigsCrosNi; Moy
(x=0.02-0.08) electrodes

Sample (Cyo/Crmax)/%  lo/(mA-g?)  D/(x10", cm*s™)
x=0.02 80.4 54 5.0
x=0.04 85.0 68 6.8
x=0.06 81.5 60 5.9
x=0.08 79.4 38 4.7
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Fig. 4 High rate discharge capacity of V,TigsCrgsNi;xMoy
(x=0.02-0.08) electrodes
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Fig. 5 EIS spectra of V,TipsCrysNij Moy (x=0.02—0.08)
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Fig. 6 Linear polarization curves of V,TiysCrysNij Moy (Xx=
0.02~0.08) electrodes
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