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Fig. 1 Schematic diagram of gradient coating anode structure:
(1) Under-layer; (2)—(4) Active layer
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B2 A 0y +Tay0s BRI Z K SEM 4
Fig. 2 SEM images of different IrO,+Ta,O5 anodes: (a) Surface image, traditional anode; (b) Surface image, gradient coating anode;

(c) Cross-section image, traditional anode; (d) Cross-section image, gradient coating anode
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Fig. 3 EDS spectrum of Ti/IrO,+Ta,05 gradient coating anode A— Ir(%2 ’

R A ORI B B B ARSI, o) Ha e fEg
hilitl, ubb AR R AR VR E S AR 2 1]
GiEIRER . O 5, Ta JRJEW UL ERAEAA .
JERK Ti-Ta FADIFER, RO TIHTEE S BILA
FRAL; L, BRELALER IR REIRZEA [P S St 1 TRV )
ANy, AT Ir-Ta BAPELF OB R AR, W]
DUBE S BEAR SR 2 )7 R 588, i 2 S AR i 4 20
/. 2 EDS(ILK 3)/ RN, adekifii = &

LA MCHFE L Iy Ta F1 O, Cl A C ¥4 HIRE TR 4 TiIrO,+Ta)05 B EEALIRIZ BRI XRD 1%

DI il 0 iy IRAA R 771 o Fig. 4 XRD pattern of Ti/IrO,+Ta,05 gradient coating anode

20/(°)



330 hEA SR R

500 ‘CALFLE, KA TaxOs o A BLAE S 7L
TR,

23 RS

T AR A T 2 0 DAY BH AR R 2 F e A e g e
J71% 0 B 5 s AN A AR AE 1 mol/L HoSO4 ¥ 1)
PRk LSV, MW 5 TLIEH, Pk
(R RR A M A & o AR IR AE . A AR T 1.32
VI, WU AR M s T 132 VI,
PRI, PR AR L B A A B s o AR
T 4Tk B 1 00 55 T DL B N LR R A A
Ti/IrO,+Ta,Os B FE A1 2 FHAR IR AT 8 A Ak it £ BH (27
TAR G by B 5, W AR R AL R,
Ti/IrO,+Ta,Os B FEAL VR JZ FHAR BT 4 i i 35 FE ALK,
SRR, AT TR R . IXAN S vt n] LAl
I E AL R GAE . B 6 FTos AN R B AE
1 mol/L H,SO4 M 2000 A/m? [ FELIT 25 B R AH HL IR
Wtk thide . L6 nTCUE H, P HA b r A I ()
m BB ARSI T — A& AR R
Ti/IrO,+Ta,Os B FE AR 2 B F 1R HLAT 4 2 A T 4%
G (FB A 2229 80 mV), X5 LSV 45 BAST . 1%
GERE— D UL, BRI I S AN TS Ti/IrOy+
Ta,Os BB AT 35 S 4 R AT S8 LA PR B PT RE I Jim PR
Ti/IrO,+Ta 05 B FEA 1R 2 B R T A VF 2 43 035 5 1)
ANNERIR O, M7 HIH, T TrO, A2 AT 480 S N PR TG P
XA B AR R TR

24 BUEFEGHM

K7 B AN R AR AE 15% H,SO4 3 40000
Afm’® (R LA P AR e R B AR S IR (R AR Ak 2. A
Kl 7 TLUE H, T/IrO,+TayOs B BEAUR 2 FHRR fF AL,

0 ' L L
1.1 1.2 1.3 1.4 1.5 1.6
@ (vs SCE)/V

Bl5 A 10, +Tay0s FIHERZ K LSV ML 12k
Fig. 5 LSV polararization curves of different IrO,+Ta,0s

anodes: (a) Traditional anode; (b) Gradient coating anode
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Fig. 6 Chronopotentiometry curves of different IrO,+Ta,0s

anodes: (a) Traditional anode; (b) Gradient coating anode
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Fig. 7 Accelerated life curves of different IrO,+Ta,O5 anodes:

(a) Traditional anode; (b) Gradient coating anode
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Fig. 8 Comparison of accelerated life of Ti/IrO,+Ta,0s

coating anodes at different underlayer number
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Preparation of titanium based IrO,+Ta,05
gradient coating anodes and their electrocatalytic properties

PANG Hai-li', MENG Peng-jun®, ZHANG Yu-ping', YANG Yin'

(1. Taijin Industrial Electrochemical Technology Co., Ltd.,
Northwest Institute for Nonferrous Metal Research, Xi’an 710201, China;
2. Department of Physical Education, Xidian University, Xi’an 710126, China)

Abstract: An IrO,+Ta,0s/Ti gradient coating anode using Ta,0Os as the under-layer was prepared by modified technology,
the precursor solutions with different molar rations of Ir to Ta were coated on titanium, respectively. The micrograph,
element composition and phase structure of the coating were analyzed by scanning electron microscopy, energy disperse
X-ray spectroscopy and X-ray diffractometry, respectively. The electrocatalytic activity and electrochemical stability of
the coating for O, evolution reaction were also characterized by linear sweep voltammetry, chronopotentiometry and
accelerating life test, respectively. The effects of the thickness of the under-layer and the thickness ration of the various
gradient coatings on the accelerated life of the anodes for O, evolution reaction were investigated. The results show that,
for the same loading mass of IrO,, the IrO,+Ta,0s/Ti gradient coating anodes exhibit higher electrocatalytic activity and
electrochemical stability comparing with the IrO,+Ta,Os/Ti anodes prepared by the traditional method.

Key words: coating anode; oxygen evolution; gradient; under-layer; electrocatalytic activity; accelerated life
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