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Electrochemical Activity of IrQ, Electrodes in Aqueous Solutions
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Abstract: The effect of 4-chlorophenol (4-CP) on the electrochemical activity of Ti-based IrO, electrodes in acidic
aqueous solutions was investigated within the electrochemical window for 4-CP. Cyclic voltammetry (CV) and
electrochemical impedance spectroscopy (EIS) measurements both indicated that the existence of 4-CP in solution
resulted in the activation of the IrO, electrode in the electrochemical window. However, the testing results at metallic Ir
electrode showed that the electrode activity was inhibited by 4-CP because of its adsorption onto the metal surface. A
possible mechanism is proposed based on the influence of 4-CP on the electrochemical activities of these two electrode
materials. The activation of IrO, is believed to be related to its ease of transition from lower-valent to higher-valent
oxides in the electrochemical window. The later oxides can be chemically oxidized and can remove organic molecules
that are adsorbed onto the oxide electrode surface.
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Fig.1 Cyclic voltammograms for Ti/Ir0, electrode

calcined at 450 °C in 0.5 mmol- L™ Na,S0,+5 mmol-L!
4-CP solution
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Fig.2 Cyclic voltammograms for Ti/IrQ, electrodes calcined at 500 °C in blank (0.5 mol-L™ Na,SO,, pH=2.0,
dashed line) and 4-CP (0.5 mmol- L Na,SO,+5 mmol-L™' 4-CP, pH=2.0, solid line) solutions
scan rate: 0.1 V+s™; (a) data scanned from 0.10 to 0.78 V; (b) data scanned from 0.10 to 0.81 V

T R, X RIS AT U T AR AR A A L A R
W T ML AT & AR R A U K A Al e,
1.2 V 224 R AT AU, PR F il bt

Sehy b, FEAEEY AL R, BEIEHFRE K
JEE Py FL 3 R AR A 1, — AN S ek B BH R H 3
10%222, 33 15 B G B 7E f il Bk AR i R 2R Rk
(U COL) 5 AT 1] 7y (A% 28 — By AT L T
TIREFRINE A . WA TR UL, AR AR AR
FIAS[R] B4 HL AL 22 AL S N H A AT i vk SR Ak e
b2 U AR A, X AN ARk SO0 1Y) & 2B FBL AL T e T
ANHH R FRATTA A 3% 22 AR 2k s A, LT T
IrO, LB AEZS 11 B SR i W Hh BB PR AR 22 i 2. 45
TR, YL BALLE 0.74-0.78 V 2Z 8] B}, S0 T
TR AR RN (B 2a fifaR), 10 HL, A4k HL 5 %
A7 Bt 2 A B BE I R ANR, X PP S — RSk
FNL A A E] 0.80 V A4 W LA, 1%L
TEFEPY(0.74-0.80 V), FBY & A 1 & HL AL 2= ] 1
Ak, WU T R & AR R AL (R M Ak
fri#EId 0.80 V(LA 0.81 V R, ULIE 2b), FEE TEHR IR
ECOHE TN, FAR A S VA R Y B i 7 FEL LA T
(LR, TR A IR E 4, B 4-CP £4T
HL Ak 2 R S A H R P 58 235 R XX R o 4k R
B AR B 5 (A 5 ).
2.2 Ti/lrO, EiR7E 4-CP B FREFOANAE

HFEE

2 g R iR, BIMAE S kA A A i e fr
T, FE S 7KV I A5 E (R TR TR
25 IV VR B FL A, B R IOE (1) 3t iz g A AR . (H
&, TESCHT TAE AT R B, 0, FARTE C1 /)

AyFCAn R R S A WK, BT R
N WLIAR S 5) e rAN 2 10 & AR W B, H b
FEAR B A9 HiL 57 31 T P L R A 1 15 37 B

SRyt — A UE S G X A A TS AR AR, AR AR
B2 I3 A5 8 TR B H T ()5 H A7 9 TR
() Z B A INT B O R A% 2 1 AR /5 R 5 T8 7 3L
EEJ%'EEE(G")@:

i=Cy*v 2)
R T TR B A TR A 1 RO (1) 25 RS TR P A
HL U A B2, 7R i B 0.3 VLA T 332 IR H O 1
CZHLAT T RO (1)K ) S8 Ak R A & ). e
THAAS B H AR AR 25 1 B KB I Co (H2
F & 3 . WEIHRE H, FERAIERE Co FEA TR
FL A 14 e 248 T T o T AR, 55 SRR 9182, — it
IR, Bl 4SBT, T M e ok RS 1k,

[Jin blank solution
7 in 4-CP solution

C, ! (mF-cm™)
(o)
(=

500 550 600 650
T/C
El 3 Ti/lrO, BIREZ ABR 4-SXBKBARPHINE
ERAFE(C.)HEBIREERENTUXR
Fig.3 Double-layer capacitance (C4) values in blank
and 4-CP solutions as a function of calcination
temperature for Ti/IrQ, electrodes
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Fig.4 Nyquist diagrams (a) and Bode plots (b) of Ti/Ir0, electrode calcined at 450 °C in blank ([J) and
4-CP (M) solutions, and equivalent circuit used for numeric fitting (c)

data recorded at 0.7 V (vs SCE); scatters: experimental data, solid lines: fitting results; R: solution resistance, R;: resistance parallel to inductor,

R.: charge transfer resistance, L: inductance, Q4: constant phase element for duble layer capacitance
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Fig.5 Nyquist diagrams (a) and Bode plots (b) of Ti/IrQ, electrode calcined at 450 °C in
blank ((J) and 4-CP (M) solutions

data recorded at open circuit potential (OCP); scatters: experimental data, solid lines: fitting results
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open circuit potential

scatters: experimental data; lines: fitting results; R,: adsorption process resistance, Q,: constant phase element for adsorption process
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