F13% F3IH
2007 4£ 8 A

W, 4L
ELECTROCHEMISTRY

Vol.13 No.3
Aug.2007

RE: 4H3LSFE
BREALBI N FEIR,ITE VOV E
FAEBRREWKBERX, BT EE

RiE,

1 SRR TR OB 4

AR R
3B 5 7E

&

X E %S :1006-3471 (2007 ) 03-0269-05

V(IV) ER R B4R EEAE R N EH5R

, KA, BRA
CRIEKEFISMEE, LT R 110004)

AHYET/ER

7, D

JIEIAMR g R SR AL BB
AR ERI RN B S8 SR KRN, USE
AEBERE,V(V)/V(IV) KRB RE

5 WA R R EE
B8 A, B BT

K V(IV)HH
A%, BB

AT TR AR b, AR LA TE B AT L.

(@ WEMTERRA N ; FEIFRE; Tafel Hi2

RESES: TM643.1 MEKFRIRED: A

HENUEIRBMEME—FHEE B, % SHEER, WAH KBRS HER, TR K
R ERRATEES R ER V' /V X, ZHEREAEAEN FRAE RER.
BV /V ES R XT R aE ok 1. 25 VI {2% . PARSTAT 2273 H1, 4k 238X
RABRK (A SRR B Wy 2 ERE®
AL EREN, RARBR R A 8 ; ‘i
RABREZEBERS, MBILKERG, XE 21 ﬂﬁ?ﬁtﬂﬂﬂi&ﬁ _
SRATIIR 2 A BRE BRI E R, o L NmLE 3 FLAFRIRT 0. 5 mol/L B
BREXPGRE. SHFERaBOGnE | e AR O
. RUC DISERRMER I RAGE IR MR ookt bingis 4, S0 B M RS 01 . 71
TR EBMRHREAILN TR RV VS LB AR b R AT T

AR A B BB E R A S, E%ﬁ_t H: V4:;V_;+§ fho/ 3 JE W, o £i7 046 s O
AT RR, MARFREERRT VI /v 0 s <, 3 1% B F AT 3. 5h, % CV B4
Xk A B AL RN, FFRE Tafel f£R 11 eg--l 55 Vil:ﬁuf’)ﬁ A@M‘]L/J\ﬂ'%[ﬁ] X A fE £
HRBRRNAZHREREE i EFRRYBLBR V' AERBRETEERKEIEN NE 1 R E
RN HEEE K FohS1FS4L At SR, FEBEREOITE
1 T B 3 (BT IRE. 7 B BT AR, 5 MR AR A

VIV BB TFENEERREMEER  HANTRRAEERK. 2R RERRTHE
TR TR, o ARV RO L 0. 5 moyl, T IEAL/ERUR BLAT AT b, S AE AR L
VOSO, 1l 2 mol/L H,S0,. e S MR fa #R B — & WP EABRE TR B M REMrERaL, BA
RIHEZMHS Fh R BANRSERERR & Do SR, AR AR B
B4R, UG BBHE S 1000 B ,1200 F,2000 gy TKEREE.
ERRITELE, HRE BRag ARy 22 TRARBERREAREFIHRL
FINTE 2 S AR G BRI, & AR AR 1 £%
HAWERW TI/EmHA. —BRER, Likaia 2k

CRE H 33 :2007-01-04 45T B #:2007-01-30  + ;B IAAEH, Tel: (86-24) 83684943, E-mail : qianxu201@ mail.
LT BB FEES R BT H (99106003 )

X

XY HEEF

2

.

AR S BhE T H 5t B

neu. edu. cn



. 270 - W, 4L F 2007 4
0.06 (IV)/V(V) SAC R B2 3 8ot . a8t 1.384 V,
0*022 iR E LR BT et B B IR RE R EF

s (B2HMEME). HEERPMRE, EG2HK LK
1, ~0.02f R ARTHE RN R R R, AR
;HO osE ZEEER L, XHER PR EES A 20KRR
I WA B CO 8f CO, .
-0.10}
_ 0.08 —
O S TI0 205 00 05 10 15 20
EN
0.06}
141 (a) A BHE(D) RBRR (o) B R B TETF IR ]
2 -
S 0.04
Fig.1 Cyclic voltammetry curves of the platinum sheet{a), <

graphite rod(b)
lectrode in the solution of 2mol/L. H, SO, containing
0. Smol/ L. VOSO,
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Fig.2 Tafel polarization curve of the graphite electrode in
the solution of 2 mol/1. H,S0, containing 0. 5 mol/L

V0SO,

3 G B TR R SR
PR R B3 1. 058V B th AR B AL, 0 V

0.0071

205

05 1
EN

H3 HERRRNRESRLHE
Fig.3 Polarization curve of the graphite electrode in the solu-

tion of 2 mol/L H,50, containing 0. 5 mel/I. VOSO,
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Fig.4 Tafel polarization curves of the conducting polymer electrode in the solution of 2mol/L H, SO, containing 0. 5mol/L
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Fig. 5 The polarization curve of the conducting polymer Fig. 6 Tafel polarization curve of the platinum electrode in
electrode in the solution of Zmol/L H,S50, ~ the solution of 2mol/L H, SO, containing 0. Smol/L
containing 0. Smol/L VOSO, VOSO,
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Tab.1 Kinetics parameters of the vanadium ionic in the solution of 2 mol/L H, SO,
containing 0.5 mol/L VOSQ, at various kinds of electrodes
oxidation-reduction o ,
Electrode * b a B Io/A * cm’ K/cm + 57!
- pat” . . . .
Graphite virve 0.217 0.728 0.272 1.600x107°  1.293x10"*
Platinum VAAVA'A ~0.145 0.593 0.407 2.541x107°  1.202x107*
Conducting polymer V**/V** 0.129 - 0.725 0.457 3.814x107° 3,107 x1072

Conducting polymer  V**/V®* ~0.307 0. 808 0.192 3.235x10°°  3.374x107%
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Electro-Chemical Oxidation Kinetics of the V(IV)
in the Sulfuric Acid Solution

QIAO Yong-lian, XU Qian*, ZHANG Jie, ZHAI Yu-chun
( School of Material Science and Metallurgy, Northeastern University, Shenyang 110004 , Liaoning, China)

Abstract ; The electro-chemical oxidation kinetics for V(IV) in the sulfuric acid solution were investigated by

cyclic voltammetry and steady state polarization curves at a graphite, platinum or conducting polymer electrode.

Some kinetics parameters for the electrochemical reaction of V(IV) were calculated according to the Tafel
curves. The results showed that the exchange current density and reversibility of V(V)/V(IV) redox reaction at
the graphite electrode is largest among the three electrodes. There is the broadest extent of water stability and
large oxidgen evolution potential when the conducting polymer was used as a working electrode in the solution of

V030,(0.5 mol/L) and H,S0,(2 mol/L), while it is easy to evolve hydrogen at a platinum electrode in the

same solution.

Key words; vanadium redox flow battery; cyclic voltammetry ; Tafel curves



