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Electrochemical properties of
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Abstract: The storage hydrogen alloy V3TiNij s6Alg, was prepared by self-propagating high-temperature synthesis (SHS).
The microstructure and electrochemical properties of alloy were investigated from the viewpoint of experiments. The
results show that the maximal discharge capacity of as-cast alloy V;TiNigscAly, is 350mA-h/g. The activation
performance is relatively good, the diffusion coefficient of the hydrogen is little, while the cyclic and discharge capacity
are not good. The reason why the alloy lost the activity is that the main phase of vanadium-based solid solution alloy is

dissolved in the electrolyte during cyclic course. The cyclic and discharge capacity could be improved by vacuum melting

manage.

Key words: V-based solid solution hydrogen storage alloy; SHS; electrochemical properties

HT1%4 1 ABs. AB, Al AB RS A RHI I A
WK T 2%, BRI TSR ERORE i BT,
W 2 I SR S 2 0 o LR [ A
B g — i B e SRk, DR R e A KA R
AT R R ERE! o TS — AR IR,
PG (BERAC—VE B ) X tH SR T A = AR I H
Xz —, PRl A st ge U S A & X 2R A R
FH B PG5 e 5 AT B A B 5 o ARSI S

RIS A 4 R EOR DLl @ o J5ok), 2 (B S
AR BN R E R B U il 4, BT
P B BT, T [ S A4 I S5 e (R A A A e
7B BRI H AR T R N H

H 2 S (il 5 B (SHS) » 78 58 [ AR SRR Ay A e
4 J%(Combustion synthesis), #& il 25 TCHL =R A4 kL —
Pl v 1 S v A T — R A 1 i e
AL Ty — s B IR B = S, R AR R 2R T A

HEEWH: HNH ARFHEIE SR B H(CSTC2005BB4203); TN 1 #ZRHL I H (KJ050803); TR iy K2 5 55 55 H

Yeks BHA: 2006-07-04; 1&iTHHA: 2006-10-28

BIRESE: 2= %, @R, Wt i 023-65362770; E-Mail: rongli258@163.com



ERVES R

A g, A A4 VaTiNig seAlo, I HLAL 2P RS 223

HLE 214 T U0 TiC. CusSi 2500, 1EH 1 & 4wl
B B ) A6 B [ AR B 4 1) SR I R LA
SHPUAGE, A L il G il 4 I S [ 1
Ve S A 4 10 5 B JsORHY RS U Al J 0 R T )
30%!" 7. ASCAER DU IR . AR AR R,
FH S5 i & i £ T RS A LR N A S A
4 V3TiNigseAlgo, A HMATEAHEEG, AT
T AT LIS Bl 4 0 riA A7 M R B A e R
J AL

1 K8

S TR H I SRR LR B . — ALK AR
A 1o R A BT S i R L 1T,
1R,
19.6A1(s)+3TiOx(s)FONH,VOs(s)+1.68Ni =

3 (V3TiNi0'56A10‘6)+9. 5A1203(S)+9NH3 (g)+45H20(g)

(1)

#1 PR R

Table 1 Feature of raw material

Material Size/um Purity/% w/%
NH4VO; <74 NH,VO;=99 37.7
TiO, 37-74 TiO,=98 26.1
Al powder 37-74 Al=99 214
Ni powder 37-74 Ni=99.8 2.8
CaO 37-74 Ca0=98 12
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Fig.l XRD patterns of V;3TiNigscAlg, before and after
vacuum melting: (a) Alloy C, before vacuum melting; (b) Alloy

R, after vacuum melting
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Fig.2 Metallographs of V3TiNijssAly, alloy before and after
vacuum melting: (a) Alloy C, before vacuum melting; (b) Alloy

R, after vacuum melting
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Fig.3 Activation curves of V3TiNijscAly, alloy before and

after vacuum melting
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Fig.4 High rate discharge ability of V;TiNigssAly, alloy

before and after vacuum melting
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Fig.5 Cyclic voltammograms of V;TiNijscAly, at different
scanning rates before and after vacuum melting: (a) Alloy C,

before vacuum melting; (b) Alloy R, after vacuum melting
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Fig.6  Relationship between anodic peak current 7, and

scanning velocity v for V;TiNigssAly, before and after
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vacuum melting
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Fig.7 Metallograph of V;TiNigssAly, alloy after charge-

discharge
(b) S
‘.: * — V-based solid solution
= — TiNi-based phase
@ — Ti,Ni-based phase
3 ¢ &Y
i YUY |
(a)
S S E =
3 =
1 a5 AR
20 60 80

20/(%)
B8 V3TiNigseAly, ¥4z A8 M HT i Y XRD 1%
Fig.8 XRD patterns of V;TiNijssAly, alloy before and after

charge-discharge: (a) Before cycling; (b) After cycling
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