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R Tk iy & R4 R~ #2215 F % (Dimentional stable anode) BB 5242 tH T ¥ oY iR
BErE M AE SR EERETHRBTREBROFT AR TRARY, HREATER
Wi, HEREETHEN, REUKAERFERESE IEZERMHT RuO, 7 O; K1
TR RuO, FFARMIER, EREEYFEMEX . REREHEAYTH 0, . Pt
PdO . Au,O #EF KNy EEY K 2, 0, 947 M B 4Lk RuO, BS &, HRFER
BIWIESALEERES. GARLEENACEREAMTENERSE, IO 2H
BEEMTEERRBEEELAS.

TapOs B— ML FREERBOYER, EEARBLHHELEAD (inert component) Xt 1& #E
YFRGE BRI ESE RiE B0 ALBRA Ti A&, MU KO, HuELEEEAL
¥y (catalytical) , Ta,Os5 HEEHEE LY, ARUROITERET —RIKAELY HER,
HRTRESAR, HEKE REBEHR, SABE MREEEEMEN, HA X HLW
# (XRD) . B F#EHT#H g (EPM-SEM) SR WF B4 T RENSHIFHEME S

2 kS

21 ZEH&

SRRAKMAEAFEN, SEETALBARARE. EEE T AENEET,
ARREHSERE 10%~50% BEAZL. FHRBRRERT £, RTEREDHF PR
BEA, ARRERELBEREEN 400~550°C. i REMEKRA, ¥5.
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2.2 MRENIR
2.2.1 ERALFHHNL

Ll lem? By et N PR, BASRAR MEABE, £ 70°C &9 40% HoSO, i, Wi
K 2A-cm™?, WXBLHFR, CEAFHIMEBERE LA 5V EHR) HFLHEetE.
222 BN E

KL lem?® @9 fr i B O BIAR, KA WEAER, Hg/Hg,SO.H,S0. X # ik, # 20°C,
0.25M H3SO4 M E RF g 9% BE T by | i, 22MIBIL 2R, i+ Tafel A1,
2.23 @AHFRRXE

B 1em? gyl & i VBB, $Kh MBI, Hg/HgSO.-H,80, HE H Rk, 7 20°C,
0.25M H,S0, ¥ 5E -1.2~+1.2V B Py 1R 0 PE PR AR % 1 2.
2.3 RBLEMRERERE

W X HEMAERMFERATHARIN, ETFHEHPBRAESERERTRE.
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Fig. 1 SEM micrographs of coatings
(2) Ta 20mol% 450°C; (b) Ta 40mol% 550°C; (c) Ta 20mol% 450°C; (d) Ta 40mol% 550°C

2 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2 34 KBS KEEAMYHBRRBEHTR 253

FEZIEMEERMUES B 1), WEFHRS Ru RENHEHARURE, XMHEHIEE
SRKBBTEREENRP, ER 0 BN, EREZALYHER. H4 REEL

500°C HRFERBERE. HEZT, K&
BYREILARTHRK, AW SEEHHE
HEH. SERKE A SR
FEHBREREH/NYERE R FERE
WEGBREVESTRAERE. XM/
M IFEL RS KA MBEREERY
BERER, XRREEEAER.

BE X HRAGHEE (E2) 4%, K
BHERREPEHEH r0,-TiO, B,
HA#y TiTERE B XEHTF Tio,
IrO, ¥ h & H RN SR ALY, H Titt
5t e 28E, TUEREEE. KRR
B b E RIS Ir0, I TR, B
AN E PR E AR T Tar 05 BYAFIEEE, X
W, ZHEKECYDERBTAEERATE
MRk MESHEMY - BUXEES
N¥EREFR. 550°C B EE M E
ERIERH DS ERX, O, BRTE, W
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Fig. 2 X-ray diffraction spectra of coatings (Ta
20mol%)

(1) 420°C, organic solvent; (2) 550°C, water solvent;
(3) 550°C, organic solvent;

@®: Ti; x: IrO2; A: Taz05; M: Ir02-TiO2

#1 %4 0.25M H,50,20°C thiyik{L e G0 Tafel § 3
Table 1 Polarization potential and Tafel slope in 0.25M sulphuric acid at 20°C

Ta Oxidizing Tafel slope Potential/V
/mol% temperature/°C /mV-dec™! at 300mA-cm™?
(vs Hg-Hg2S04)
50 420 137 1.125
40 420 99 1.071
30 420 86 1.054
20 420 87 1.048
20 520 150 1.162
20 550 167 1.234
10 550 175 1.198
20" 420 88 1.041
10* 550 111 1.099

Note: * Organic solvent

B IrO, G MBER, BEEEDH TiO, Ml O, AEMEFELE. XSERER T PTREHH
KRB EEFHRT o-Ta0s WFEH, BEE. SCEME ®, TaCls 7 600°C LA
LA R R B Ta, 05 Sk, EH 550°C RETESHBEAYNULERSHFE. EL
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KEARBEHGREEETULRR, FIEANREFERTRRTR, RA”TIETE
PLBF O ELERENTREER.
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Fig. 3 Polarization curves in 0.25M sulphuric acid at 20°C
(a) Ta 30mol%, 420°C; (b) Ta 40mol%, 420°C; (c) Ta 50mol%, 420°C; (d) Ta 20mol%, 480°C;

(e) Ta 20mol%, 520°C; (f) Ta 20mol%, 550°C

3.2 1L eh L% F0 Tafel § 5

AW ERBRERFBREE TN ERA 2FRbisg. RIE Tl 2B AKX B
n=a+blgi(n: FEBEBEAL; i BWEE) 5 Tafel B4 b. Tafel BIER/N, RSB RFE
B, BRMUTEERUAERE, RERARIFMEEEMRN RN, NE 3 il
WAL LA R 1 WRETUE L, KERERWA (Polarization) BEEK, WWEELME, Tafel
RN, BECEERR. 35 HERESHENTAR, ARBAUBEAR, EHEE.
RAANBHAORBREELKEBARENE, IHEJNERBEEANSRETENHE.
3.3 BHRRR%

B AR BRI R L f R R L TE B (Voltammetric surface area) AR T RS 58 b K
B 8 {k & B (Voltammetric charge) £ /4>, REERERBAEHENEESH . A,
MEWERETURBERR Y AT EEMNRE AB4H3HABRARTHLTUEL, BR
ERENSTHAR, H&FEAR, HEMRNBEEEREMELA. % -800~+300mV 2 [,
AR B AR L R KB A, AR ER T RE R TTa O R 2 Bagim . MTF&E
BiH 20% M —AFVERRERE, EILBELE 400~500°C b, BHBEFA R, REEH
BE /N, £ 500°C A FIF/D, >500°C B, FHBREAR, RERTERRME L. BHim,
EREATERNY X0, ¢FRAGXMBERREZEEE —ETR. 5 RESHENREZH
Ruagm, S4REMHRAN, SALHURBREERELK.
3.4 BLEHSH

MBS B EMETERXZRPITUEL, BREREHANER AEAETHEE
SHIE 20% BB, MEERETE 0% ZRARR, ERMVBE (40%HS0,) , KT HE
(2A-cm™2) T % 300h (RHERERAF. (M : MW HRFE, R4 G ZE 300h BI L& L7 &) X F
ZATREEH FRERENEGFAPUKEMHIESR, MEKLBEAS, REFAH
FUBEHR, BARPEANETGRMNAS) SR 20% RRELBHESRIEEMERN
LEAXY, KEXAMTRXHEE—ABRERE, 450°CHREEFHREK, X ERHT
KR T Ir0,-TiO, EWFAKEBE R, f Ir0, BB A K MR P4 HA.
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20mA-cm=? Table 2 Surface area and voltammetric

charge of curves

Curve  Surface area Voltammetric

No /mm? charge /mC-cm™?

930 744
880 704
340 272
280 224
800 640
1100 880
780 624

N N = N A A -

4 Er

RETRE, BWEN. ELEBEER
R Ti/IrO,-TapOs Mtk I B & G
MHEERR. ANBEHNEANFRAD
5 : - R g b 10, SRR, RRE A

BV LrERe. BRAWER RN R K

ik, EREREFH, EHEBEER

B 4 FEFREEL (20°C, 0.25M H,SO04) FmpERERRU RS EE M E R

Fig. 4 Cyclic voltammograms(20°C, 0.25M B, RERERLEEE BEa8RE 5

H,S04) BEAEANTREELRBESEN, Fak
(1) 400°C; (2) 430°C; (3) 480°C; (4) 500°C; (5) Hfh A, BREZEE%HRIK. &6

550°C, (Ta 20mol%); (6) 450°C, (Ta 10mol%); (7) fE' /E\@ 20mol% , 450°C M%Eu&@@

450°C, (Ta 20mol%) 40mol% , 550°C ﬁ%&}}ﬁ%
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Fig. 5 Accelerated life curves
A: 420°C; E: 550°C; @: Ta 20mol%
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Iridium-Tantalum Oxide Anode Coatings

ZHANG Meng-Meng LIN Ji-Yun CHEN Kang-Ning
(Department of Chemistry, East China Normal University  Shanghai 200062 China)

Abstract

A group of coatings with iridium oxide as conducting component, and tantalum oxide as inert
oxide, were deposited on titanium, and their microstructural properties examined as well as their
electrocatalytic activity and anodic stability tested. The coating activity varied with the amount
of needle crystal of IrO, and with the constitution of IrO,-TiO, solide solvent. The influence of
tantalum oxide in the coatings on their accelarated service life was found to be great when the
coatings were prepared at high oxidizing temperatures.

Key words iridium oxide, tantalum oxide, anode coating, oxygen evolution activity



