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B A P &7 Ti/RuO, + TiO, B8 4%
L RR®RATH AN 5% S5HIEHR

A * E §
CRIFF bt R

FrillgEmms Ti/Bu,+ Ti0, dp - QR GH U3 Y88y, 250
NPT MM R AR T, E41 ks Tatel flk dp/dlgi
=2 NIRRT/ MF (o nseV, Ko F-0.8), BB L ¥ dp/ilgi=2 303
RT/RF (8 coaV), EN-EMARFREEHT RS FEE () BERER
Bl Bieak, BEHMMG2, Wivel SRGREN, RERFLERRE
FEHEHFHEREFFEA (1), O f55

FALEAHERLIE, Ti/RuO, + TiO, dsh £ 6k Tolk o f/ 2R A, R Tk
RF M EREEN R, ERT R T ok o, BTN T B A5 4 b R B b T
AR ™ R SRR AR A AR R AR B/ . SR
A/ RME/RE e b BRI P . TR e ek — R LR AT i3 Hg S
B, TR A (] 2 5 i ek SR AR HR, HIM S MR RERANES
B, RITCEHI T MBI PR H T RMILE D, & EEoryem b fir did &
MEh ) SHLE, BISCT 7EAR IR Tafel &Py B3 K o 115 B 5 S0 T15 i B R 9 8
Wit —PRATHAREMREGINE, CFNLHER FEENE—-RAFRKETHRE
v~lg t dhiRAY H i, T RERMIEA TREEBE -LEENEE.

£ B K &

LR a0k A R SCRO3D. A e e HCIO, il oh GR SRk Hil. el Bilr FH
Bk g Rk i (molekg™'Hy0), XM FRSE FHEEMKY FEESNHFELYEFERER
LR ARN () R (Hdlga, = ~0,015648mfy) 4

xR RSN R
B 1 U T AE— R AR R HOI0, k4 Ti/RuO, + TiO, b PR T H 41
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£ o~lgi fy—E5sy, Blafn 1b G AR bl LiESH%E, His GERFHNERRSF
kWMe: E1b RER—KAME. b8 1T, FERE T o~lg diEy drg4xRal
B (1) ed (M Jf H5HE current dinsity) h F 107%A-cm™2 i 3¢ By B3R (2) Tafel S8 3%
0.030V Wi LK (bX1R)s (3) Tafel §382h 0,118V MMHRILER b.EKH), () W
B bk, WfLPY od RARIZIZILRY MG “RERY KR, EELEZRZE (BLEREH).

X —Trbfy “RER” Ay od KNS HRBIEMAE K, BEEWR EA %, fE [Smolkg™ DL Rk
BT, WEMAK—cd @/ 7€0,2mol-kg ' LAFH, WEM MiX— od fr/b. sesh, b,
B3R b PO R A AT RY od FUh L 5 TR BEAT 35, BIFE AKX — od otk K.

B1 Ti/RuQ, +Ti0, B EMEREHE 25°0)
Fig.1 Anodic polarizalion curves with Ti/Ru, + TiD, anode
Concentration of HCIO, (mol kg™'y, (1) 22.2; (22 20,0 (3) 19.0; (43 17.0
(6} 14.0; (6) 12.0; €7 10,0, (8} 7,0y €8) 5.0, €103 2.0, (11 1.0; (12 0,3, 25°0),

#) EFRE®RE HCIO, B#d Ti/Ru0,+ TiO i E
WPpRAR e fr (V,vs, SCE; 25°C)

Table 1 Comparizion of oxygen evolution potential for HCIO,
golutions at various econcentration on Ti/RuQ, + TiD, electrodes (25°C)

m dw b, region b, region

(mol = kg™1) (i=2,51%10 VA -cm ) (i=2,51x107"Ascm™?)
(A (B) (A) (B)

22 0, 0160 1,436 1,489 1,682 1,681
20 0, 0252 1,415 1,448 1,641 1,668
18 0. 0425 1,380 1.410 1,483 1,608
16 0,0702 1,363 1,378 1,458 1,673
14 0,1223 1,827 1,342 1,421 1,630
12 0,.2080 1,298 1,808 1,423 1,490
10 0,3185 1,282 1,281 1,386 1,451
] 0, 4887 1,260 1.266 1,358 1,412
1 0,6343 1824 1. 238 1,288 1,882
4 0,7815 1,242 1.217 1.298 1,368
2 0.9165 1,227 1,187 1,308 1,368
1 b, 8632 1,187 1,188 1,278 1,364
0.1 0, 9966 1,185 1,168 1,300 1,372
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Aem™% b, [X i=2.51x 10 Aeom™) R FEWREE TH ¢ (REHEE P on f92{k. B2 %R
T# Tafel KPQETEE cd TRy p~lg aclll. f b KRMHFTE o ~lga. ERF A -4x0,039V
Ao ELER, HOTED, ik A M F o MR Bithk $2H 45 b, X BRIH ¢ ~lgaw B S 3225 -0,200-
- 0,220V (LR, BIZE b XBMMF aw RSB ET 2. H 22 G—HRBHARER—
FAWEN: MESKE GulflR2®2) AafkgThTFrEi8baRBERE
M {LArE. E2b ME KB AW, RARBREEEE ERAFER, BhTRABR EHAS
ER—XANE, RIRERLH—8, LHER—ER, HEHR (Jp/dlga,) 52 552
—¥. REENERRaGEE LaEMN, e oo Rt aREmn.

LA BB & R T AR IR BT b Ti/Ru0, + Ti0, s 8 B4R %7 il 7200 YL
T

—0 4 .

L SBReG H 0= Ru (OELY] , e (1)
— B smsf I P
= rds —0

O>Ru (OH§,,, +2H,0 0>Ru0,mﬂj,m +3H,0% 56 (2)
—0 -0

0>nu0lmﬂy,m + H,0m  SRuOHO, , +H,0'+e (3)
-0 —~0

DRuO,HO,,, + H,0« O>Ru0,+ﬂ', +H,0% ¢ 6 €4)

h @ AEHSE G (DATRHIRE, AETESHDIEFEBNT,
EEBIEE e/ +ky/k), 0=k /k_,,
oo e ol i $ = —2,303[RT /(1 + B)F]lgkikl/k®,
-2,308[RT/(1+ B)F]slgas + ¢,
— (g, + Bgy) f(L+ B)F
+2,303[RT/(1 +B)F]lgi (5}
X SRR LE B ks R,
Eﬁ‘[‘tﬁ Ch_y /Ry <1 + kg /), 0=k, /
(ky + Ky) 2 oy kgt O0=k,/ky, MK
9= -2, 303(RT/BF)lgk}
- 2,303(RT/BF)lgai +¢,~q,/F

@5y 4

¥ OVIVESCE),

- — +2,303(RT/BF)lgi (6)
A o kyZhy B, 0=1, WIAT
B2 EEWAEETD, Mb, KMGp~lgo, %RE . R »
(Ti/RuQ, + TiO W im, 25°C), Mk 1,2 %M ? 2.303(RT/AF)1gks
—l, AMEME 8.4 HR— B, REM— - 2,303(RT/BF)lgay +
e L : N :
Fig.2 Relation belween p and lge, on Ti/Ru0, (92~ 4.)/F +2.303(RT/BF)lg1
+TIO, electrode(25°Cy, 1,3 abi=2 51x107" 7))
Acm t(b,region)2,4 at i=2 51x10"*Aem"® x : 1 — agas
g HA G FICD AT, EfR LA W
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2
HiBtiE FE AN HEHBK, 7 Talel fiRk LS50 ER2—8, NEREEY EHAEN.
BBF—HLHE, b, K i~ad-aly byXik i~aq (K, Khobd) , R i~ag (2 ke <<hy 1) . HE
LRRRBAFEME T EE od TH ¢ &, WfEv-lgarea tERFHEN -0.030V MELR, W
by iR 1 ~ag-a l; 1 b X IRN i~ag, fE Tafel G S ¥ L b 55X —HLE By 2R 09 3)
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KINETICS AND MECHANISM OF OXYGEN EVOLUTION
AT Ti/RuO, + TiO, ANODES IN ACID SOLUTIONS

Jin Bhixiong* Wang Lan

(Department of Chemistry, Nankai University)
ABSTRACT

The kinetics of anodic 0, evolution on Ti/Bu0, + Ti0, anodes was stadied iz acid
solutions, by with two Tafel ragions heve been coafirmed  A! low current densities i,
e, the first Tafel icgion o9/lgi=-2 303RT/((. r £)F, whereas at high eds i e, second
Tafel regiom it is 2 30SRT/AF. in the low current densities region, the reaction
order with ret;Ebec.t to a, is 4, For the second Tafel region the reaction order is 2,

The kinetic data obtained show that the rate determining step of the anodic evo-
lution of oxygen on Ti/Ru0, + Ti0, anodes in acid solutions is

— 0 N —0 &
o JRu(OE)] +2H,0 —> 0 JRu0, (OH),,,, +2H,0% 4
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