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Fig.1 Processing sketch map of Ti/lrO,-Ta,0s-G anode
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Fig.2 FESEM image of graphene
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Fig.3 Surface morphologies of Ti/lrO,-Ta,0s-G anodes with

different graphene contents: (a) 0 gL and (b) 0.4 g L.
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Table 1 Surface composition of Ti/lrO,-Ta;0s5-G anodes with

different graphene contents (mol%o)

Coﬁ;‘;gﬁgil 0 01 02 03 04 05
0 68.49 68.61 6853 68.61 6806 68.49
Ta 572 542 540 547 561 591
Ir 11.97 1526 1527 1538 1564 1521
Ti 1382 1071 10.80 1054 10.69 10.39

2.2 BLFMEE
221 ERREZBUERZEBEDIN

Bl 425 TR A& & )4 1 TillrO,-TaOs-
G BHMR PG R e i 2k . a5 2 FPBHARAE 0.7 V
Wb ¥ A7 A W ) SR AR R 0, X IR E VR YR T Ir 7E
HoSO. A R AE B IR e 2 (8l ek . AR AR %2
TEAR SN, VR INA BRI TillrO,-Ta,0s-G FH A AT 33 A1
TR BIR 1) TillrO,-Ta,0s A, R BN A S84
Ja e 2 ) A AT S

YT CAA SRR, S R AR E A M
B, W 8358 B G IR 22 th A T BUR R AE B 2 R
BRE SR BB, MRT 1r0,-Ta,0s 12
EKBHAG, PEARZ M Q 1ELbT AR R TV 14 25 1 £k
I 8L R AT DUR S MR R Q AL R A
SR I0N BT PH AR U 2% 3 T 1k A 1 s e R o
TS INAS 8] 5 A 55 04 P AR 0 908 B R 22 ith 26 3k AT #4715
FIEIRR LR Q, 45 R 5 Fin. WK 5 Frf LA
A SR N 20 4 B S A R AR I PR AR 2 L i
SRR, Bl A SR IR 3, eI R L iRk
K, IINEN 0.4 g LA BB K . 12 RUNTE IR
THE Q MUZIHMHA L &R, 1 Hik5Hk
WESWA . LA EESEMNE, WS4t Ir [
AR 200, AN M0 1 BHRR 3R v 1 S .
— 7T, A SR B INASE BH AR 0 2 T T3 R A e, 3
T BHARER E R E IR A BN E N 0.5
g LA R 2 B Q U FTRRAR, X 2R NS £
BIH SRR, WEHEALC Ir KR SRR, N
A 45 J8 A AP BE B B PR AR 22 W B R 1% B LI 3 &
T PRI SR 0 0 N X B AR P R A M R
2.2.2 PAMRAL# L AT

PT84k il 28 AN 1rO,-Ta, 05 343 /2 Bk FH A% Ho i
Gt EZE k. B 6 Fin@ i — 2 & A BI6T
Ti/lrO,-Ta,05-G BHM I PHAR AL it 2k . e v, o
m—EEAEEE, HRREMR & A — B

v [ (1) Tafel [X . Tafel A x0ER 7RI AL A T HL I % BE
i 2R

1 1
00 02 04 06 08 10 12
E/V (vs.SCE)

B 4 WINAFEEZEA 2 TillrO,-Ta,0s-G BH AR (191 3 Ak %
it £

Fig.4 Cyclic voltammograms of Ti/lrO,-Ta,0s-G anodes with
different graphene contents (a-0 gL, b-0.1 g1, c-0.2
gl* d-03gLYe04gL? andf-05gL™
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Fig.5 Voltammetric charge of Ti/lrO,-Ta,0s-G anodes with

different graphene contents
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Table 2 Fitted values of polarization curves of different anodes

Graphene contents/g L. 0 0.1

0.2 0.3 0.4 0.5

alv 2.014 1.618

b/vV 0.293 0.312

io/A €m™ 1.337x107 6.518>10°

1.615
0.325

1.073x10°°

1.609 1.605 1.717

0.324 0.347 0.294

1.081x10°° 2.369x10° 1.445x10°°

E/V(vs.SCE)

log(i/A €m?)

Bl 6 RN E &S BN Ti/lr02-Ta 0s-G BH AR 1 #l Ak it 2%
Fig.6  Polarization curves of Ti/lrO,-Ta,0s-G anodes with
different graphene contents
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Fig.7 Nyquist plots of Ti/lrO,-Ta,0s-G anodes with different

graphene contents
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Fig.8 Change of Qg and R with graphene contents
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Properties of 1rO,-Ta,O5 Coated Titanium Anodes Modified with Graphene

Ning Huili?, Xin Yonglei?, Xu Likun?, Du Ailing*
(1. Shandong University, Jinan 250061, China)
(2. State Key Laboratory for Marine Corrosion and Protection, Luoyang Ship Material Research Institute, Qingdao 266101, China)

Abstract: The 1rO,-Ta,Os coated titanium anodes with different graphene contents (Ti/lrO,-Ta,Os-G) were prepared by a thermal
decomposition method. The microstructure was analyzed by FESEM and EDX, and the electrochemical properties were investigated by
electrochemical testing including cyclic voltammetry (CV), anode polarization curves, and electrochemical impedance spectroscopy (EIS).
The results indicate that the Ti/lrO,-Ta,Os-G anodes possess rugged surface morphology with tiny cracks, offering more active centers for
oxygen evolution reaction and have larger electrochemically active surface area and better electrocatalytic activity for oxygen evolution,
compared with the traditional Ti/lrO,-Ta,Os anode. The Ti/lrO,-Ta;0s-G anode with 0.4 gL graphene content presents the best
electrochemical performance.

Key words: 1rO,-Ta,0s; graphene; titanium anode; electrocatalytic capability
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