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Stability of Titanium-based IrO,-Ta,0s Electrode in
Electrolyte Containing Fluorine
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(Guangdong Research Institute of Rare Metals, Guangzhou 510650, China)

ABSTRACT: The work aims to analyze the application prospect of titanium-based IrO,-Ta,Os oxide electrodes in the
electrolyte containing fluorine. The titanium-based Ir-Ta oxide electrodes were prepared by thermal decomposition. The effect of
fluorine on morphology of titanium-based IrO,-Ta,Os oxide electrodes was analyzed via scanning electron microscopy. The
effect of fluorine on electrocatalysis of IrO,-Ta,Os mixed oxide electrodes in H,SO, solution was also studied by cyclic
voltammetry, stable polarization, and electrochemical impedance spectroscopy. Based on experiment results, the cracks appeared
in the IrO,-Ta,05 mixed oxide electrodes after accelerated electrolysis at 2 A/cm? for 72 h when fluorine content was higher than
5 mg/L, and the size and amount of crack increased with increasing fluorine content. When fluorine content was below 10 mg/L,
it had little influence on CV feature of IrO,-Ta,O5 mixed oxide electrodes during accelerated electrolysis for 72 h, but fluorine

content of 10 mg/L lead to increase of cyclic voltammetry area by 24%. Fluorine could increase potential of oxygen evolution
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and charge transfer resistance, and reduce the double layer capacitance. Fluorine in the electrolyte may accelerate the failure of

titanium-based Ir-Ta oxide electrodes. Although fluorine can improve the surface roughness and electrocatalytic performance of

the electrodes, the electrocatalytic property of the electrode for oxygen evolution decreases in view of high dissolution of

iridium oxide of the electrodes. Titanium-based IrO,-Ta,Os mixed oxide electrodes have application prospect in acidic

electrolyte with fluorine content less than 5 mg/L.
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Fig.1 SEM image of titanium-based IrO,-Ta,0s mixed oxide electrodes after electrolysis for 72 h in electrolyte containing F~
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Tab.1 Content of IrO,-Ta,05 on titanium-based electrodes
after electrolysis for 72 h in electrolyte containing F~

Fluorine content/(mg-L™") Ir content/at% Ta content/at%

0 13.40 3.89
5 12.28 3.54
10 12.26 3.77
15 12.08 3.63
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Fig.2 CV of titanium-based IrO,-Ta,O5 mixed oxide electrodes
after electrolysis for 72 h in electrolyte containing F~
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Fig.3 Polarization curves of titanium-based IrO,-Ta,Os mixed oxide
electrodes after electrolysis for 72 h in electrolyte containing F~
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Tab.2 Kinetic parameters of titanium-based IrO,-Ta,Os
mixed oxide electrodes for oxygen evolution after
electrolysis for 72 h in electrolyte containing F~

Fluorine

JO
ooment A e oto Aemy T
0 0.6779 0.1567 4.7195 0.9877 0.045
5 0.6614 0.1399 1.8721 0.9831 0.046
10 0.6629 0.1498 3.7564 0.9841 0.046
15 0.6853 0.1635 6.4352 0.9894 0.045

223 HEUFMEHmE

Rt — 25 N Bl 3 27 1 BE I 5 98I0 3R Bk B
S AR RE AL, ZEFEAE 30 °C 0.5 mol/L iR
FLMEE AL (1.30 V) BEATHALA BT, 15 4
R AE AN [R) R JRE T T R R T ) B A Al ) H R
Nyquist ¥ HE 4 w01, FlE 8P RO R AL 1
B, BEBTUSE 1 P SEASTE R AT A R A2,
A 2 ANIHRIHE, XRL 2 AP, —BOA )
HEUB R BELETE TS0 L B R(QIRD(QR)IZEFTL AT,
Forb Q Dy AALA TR, JH T AR D A A e i A9 A
25y o P LR 177 A PR SR BBCROE o Pl T 2 ol 4
i1, TR Q SN A . RO, (QIR)
X R B B RELBT , B2 R A5 A S AR E
M-S FEAR ] B Y BT, (QaR) X II FL AR/ ¥ i
4 LA SR L BEL o X AR S A r AR 9 S D EL L 1
Wit Zsimpwin BAFHATING , B BIEBOE S
{B, Hh KB AR S B T 3. hk 3
AT, B S A F A B L A e A% L REL B R S
BRI MR IN, 3X R B M A A i A 4
R, Wi 2, R P SROT R AT R LA Y FL
PEPERE o XL JZE HLU A AR B Rt AP ROL R o i
ARSI T /)N, 2 B R P L e R T 24 03
g SEELE R, HART# & B SR

1.0
09 } = 0mg/LF measured —— 0 mg/L F~ fitted
08| 4 5mg/LF measured ——5mg/LF fitted
07| ¢ 10mg/LF measured 10 mg/L F~ fitted
€ 06l * 15mgLF measured —— 15 mg/L F- fitted
g0
a 05
§ 04|
03
02f >

0.1}

0 02 04 06 08 1.0 12 14 16 1.8 2.0
Z'I(Q - cm?)

B4 SR e 72 h JEE A

HARAE 1.30 V R L fb2#BH AT %

Fig.4 Electrochemical impedance of titanium-based
1r0,-Ta,05 mixed oxide electrodes after electrolysis for
72 h in electrolyte containing F~ at 1.30 V
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Tab.3 Charge transfer resistance and double layer
capacitance of titanium-based IrO,-Ta,05
mixed oxide electrodes after electrolysis for
72 h in electrolyte containing F~

Fluorine content

fmgL) 0 5 10 15
Q/(Ss"em?)  1.771 1.536 1.554 1.247
n 0.657 0.835 0.728 0.879

Ry/(Q-cm?) 0.436 0.771 0.706 0.807
Chi squared  2.536x107* 2.115x107* 1.104x107* 1.770x107*
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