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RS A, R T DA FR R O e 2K e A R A
TIN AHXUEERN SRS, KEBEHEENN
3.34x107 Q-cm, T Ti MHBEHZER 5x10° Q-cm, TIN
RIS EE Ti ) 15 4% . EE TIN WEREE, TAH
HE&ERIASE S KIS A Kaskel 2 A\ 1% 754 B4
KR TiN MEFR R H, TiN B ERE —FBRAR
MR

BT TIN R & 0308 BT LA %30 41 s AR
FgA, Wz RAhemSatEmmmt, Hikse
T BER A —Fh B B A AT BN B F IO, Tay 05 38

WrRANPS HA: 2005-11-04; WRMEAEBHA: 2006-01-23

Bk . BB B RE, TN BT RERIEER
TFRAR/D, 7 CERIRE T A XK EHE T TIN B TRE
CO M L Abid F20, IE & iy T35 75 T MO 51 i
HEELSHEN, HEARBIRT UEFE TIN
A AR 1rO,+ Ta, 05 ¥R JE AR A HoSO, ¥ HY
AL RS, LU TR TIN 1E %8 4 i 37 2 B4k
FIFR—&FHIRREBE.

1 WA

1.1 TiN &%l &

mTF TiN KA 2950°C, B8 s &
AR R IR E AR . F R A FER AR TINET
Tobatidk bREHIR TIN #1445, Ti (TA2) RETKR
TS, 7 10%EREHR P RELEMmR 3 h, TMEK
FHEBKT &, TIN BERAS %7 MIP 282800
R JlB FRN LT, RAGSKE, BdX®k
Ar Fl N, FIAEX B KA Ar fI N, Lotl, SERELE
R EFENENN 0.3 Pa, P& 20 V, IR 60
A, HEAERENR-250V, FIHAEA 20 min, HHEEF
FBEZ 1 pm. VIFATE-800V RE T EFE LB E
# 5 min.
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#H2H FARIEEE, TiN & IrO,+Ta, 05 ¥ 2 S AL M BERT 5T +345 -

FE2N 0.2 mol L™ G ECHIEF MM SR EE R A b,
F r2ocplfPlttE, ETHARErhERER
BETHEE 10min, TR, EERE. TH. &
%6, BE—IRHEXEER 1 h. HKBRARE
%4518 & 1 IrO, (mol %) 4 70% K] TiN % IrO, + Ta,Os
WERR., WERE DA 420°C, 460C, 500C,
540°C, 560°C.
1.3 Bt

KAZERAR, TEERERY 1 om’, #HH
Rk R, WA H R Bk (SCE) fE R &Lk Bk,
A HE N T SCE. BT RIREBY 0.5 mol L
H,SO, %W, THRBENFE. SR ERITHEARE.
PHAR AR £ fh 2% R e Ak 22 PP W . TRFFAR 22 43
B X 8] 0.16 V~1.16 V, & v=20mV's"', TEHR
THE OB IR RIAS TR HRRAHEZR S
BRI E R 1.1 V-2 V, FF#EEN | mV-min';
Ak 2 PR MR B AT 1.35 V (BB FAFER
AERE), MRFFEEN 10 mHz~100 kHz, HEin S
mV EZEMARFES, BE SI 1260 YIHBUN 2,
fF ZSimpWin BAFT AP EHEHATHIE. UL L
2T TE PAR 273A fEE AL BT, KA
Powersuit /L Z TR RS .
1.4 AEMERH

FIAH XL 30 AR R T EME (ESEM) W
EREHNEAOHNSE. REREBLEERSESI NG
DV9830 % EDX fRik (3K . WREMLEHITRA
D8 ADVANCE # X H&ATH X (XRD), KA Cuk,
WA, Niig¥, HEA 2°/min.
1.5 BFaER

K F 5B AL 75 iy SE I8 6 4k 2 PR AR B R B AT R
fro. EAMA 1 mol-L! HoSO. ¥V, WK B FE 35 7
40£1°C, i Ti AW, FHRKHIEFTBH TIN £
IrO,+ Ta,Os i B LR, EAN 1 cm?, 1HEHRFN 2
A, HEEERA JB-303 BB, 0 REERME
FAEL, DUEMERERA (4 5V ELE) MAMHK
K
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2.1 PARAR{L ghk
HELEEEVE I AR EES
. EREFBEPRKAH 50%~60% K AEHFE
FERH R 5 B2 AR PY, B DL — 2 BT R BUAT L B R A K
/N, e B AR T 7 BH AR B B AL B N0,
£ AN R 518 B 1 2 Fh iR 2 BE AR AR AL #h £ 7%
WAL, W 1 PR, BRSBTS

IR [ M BIS @47 4 2R ¥ e BEL R, n AKR IE
Eetr=Euppr1IR, (D
RF: B AVTE SR SL PR (08, B RS AL
Egppt ASMMERAL: R AWHORF: 1 AR ER. LA
THIR L REMER T IR R RIRLE R
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Fig.1 Anodic polarization curves of TiN based Ir0,-Ta;Os
coating electrodes in 0.5 mol-L! H,S0, solution at
various temperatures (The IR drop was corrected by

the EIS measurement)
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Fig.2 Current density in E-logi curves at E=1.4 V for TiN

based IrO;-Ta;0s coatings prepared at different

temperatures
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2.2 EFRARER BEMZAEHEATREFBRERERR N

BHRRLEE *THTFERAFE AN K
BEUOP, ke DL AR RS (Hy, Op) BALRIE
WBIRR R e LR BBk L AR M iE e, &
LRRAREMEER 0.16 V~1.16 V, FIFHREHR R
RHE O RERBREHARMFHERETR. B 3 HE
FREEBESHKBENXR. REBARKATH
Ff) TiN 2 Ir0,+Ta,0s R E R R F E N BH R L
HE, RPSSRERIK, RENEERERBA.

or
380 420 460 500 540 580
TIC
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Fig.3 Voltammetric charge at 20 mV-s” in 0.5 mol-L" H,SO,

solution for oxide anodes as a function of temperature

2.3 BiFEmER (B

AR ) &R BT 188 EBHARZE 0.5 mol-L! H,S0,
BRPTF 135 V T RIE K BRI —
BAHI. Ti & r0,+Ta,05 R EFHR bR LK E,
RS HEMEB Ry (R10)(R«Qa)HATHL
AU, Hd ReARRBEBOEM, R, N BE,
Qa AVNBREEE, 0 ARRBEELFHFEHECLAIT
f#, R, REEXABHEHE, (RQ) REBEXSN
FHT, M(RQu)NRRE LW E R AR, XA
XHS (6] 5 e 00 l& 5 3% 2 FHAR B & AL MR AR 11819,
B 4 5HT 460°C T &K% EMHRAE 0.5 molL!
HoSO, R TF 135 V TRB M RAEEREW
Nyquist B. NETEH, WEESHUEHEFEEHR
Y, {50 B b A L e R T LA P S R R i % PR AR A
1R R

BSH QLR EHIBBERNXR. O ¥EE
BREARE (RE RRASRE) HEHSEEMEE,
ME ST REH, #l&RERIK, 0 EBA, R
PHRENREREESBRE, BARESIYE, R R
BT SRR E R EE, EERERET R
F R R AR R THT ) R R iR I B 0%, RAHI&
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Fig.4 Typical Nyquist plot for TiN based Ir0;-Ta;Os
electrode prepared at 460°C in 0.5 mol-L™' H,S04
solution at 1.35 V
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Fig.5 Variations of R, and (, in equivalent circuit for TiN
based IrO,-Ta;0;s coatings prepared at different

temperatures

2.4 HEREMNABRRAMEHEN
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Fig.6 SEM micrographs of TiN based anodes prepared
at different temperatures, (a) 420°C; (b) 460°C;
(¢) 500°C; (d) 540°C; and (e) 560°C
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s s i |
Fig.7 Line scanning profile of Ir element on the surface
of TiN based 1r0,-Ta,0s electrode prepared at
460C by EDX
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Fig.8 XRD patterns of TiN based 70%IrO,+30%Ta,0;s oxides

prepared at different temperatures
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Fig.9 Variations of cell potential with operation time during
the accelerated electrolysis test for TIN/70%Ir0,+30%

Ta,0s coating electrode
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3) BEE SRR, %R ERRBEOH
%, BIMEWEMWEE, EIS AI43% Q1 R, b
FIEBETROZECHBEIEL T BB AERE
AR, BRI, BTSN R. BE
2 VR BE B RRARG, R J2 E AR AR S e v
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FRTAFF 420 B 0L 4 X
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%, T TIN #E4 HR A BB S BT
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Study on Electrocatalytic Properties of TiN Based Ir0,+Ta,05; Coating Anodes

Jiang Junfeng', Xu Haibo"%, Wang Tingyong?, Wang Jia'®, Xu Likun?, Cheng Guang'
(1. Ocean University of China, Qingdao 266003, China)
(2. Qingdao Branch of Luoyang Ship Material Reseach Institute, Qingdao 266071, China)
(3. State Key Laboratory for Corrosion and Protection of Metals, Shenyang 110015, China)

Abstract: The IrO;-Ta;Os coating electrodes were prepared by the thermal decomposition on the TiN film as the carrier synthesized by
means of multi-arc-ion-plating. The electrocatalytic activity of coating anodes was investigated by electrochemical measurements
including cyclic voltammetry, anodic polarization curve and electrochemical impedance spectroscopy, scanning electron microscope (SEM)
and energy dispersive X-ray detector (EDX) and X-ray diffraction (XRD). The life time of the electrode prepared at 460°C was attained by
accelerated electrolysis test. The results showed that the TiN peak could be detected on XRD pattern in the preparing temperatures range
from 420°C to 540°C, but decomposed at 560°C. It is showed that the preparing temperature had a significant effect on its morphology and
electrocatalytic activity. The life time of TiN based IrO;-Ta;Os with high electrocatalytic activity is supetior to that of the traditional Ti
based Ir0O,-Ta;Os coating anode. It is feasible to use TiN as the carriet for IrO;-Ta;Os coating anode.

Key words: TiN; IrQ;; Ta,0s; electrocatalysis; oxide anode
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