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20%Eh M (HCD BRVEW, AFBRMZ 757 AIE 1. ¥
TR S K BT 95 CRREM %] 2 h, BEFE 20
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A4 TR T Ak B2 4F 1R BK v DR A7 T e 7K Sl b BLBI 28 AU
oo e AT IR AR R . R BER O 101 1 SURK R
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450 CHBRE 10 min, A ZEER, EH LR 8 IK;
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T 25 (FESEM) W ZRERE AR L E AR E 1)
FKHLH, I EE N 5 kV, BOKEECN 1000 1551
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D8 ADVANCE) 47X, Cu Ko 486U, & HE
40kV, EHI 150 mA, KA HEARE, 2030
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TR 2 i e AT B SR 2w A 2 (Q), it
AR (D,

R 1 AEIEE TR T A3 X AR

Table 1 Pretreatment of titanium anodes with different acid

etchants
No. Acid etchant
T1 10% H>SO04/2 h
T2 20% HNO3/2 h
T3 20% HC1/2 h
T4 10% H>C,04/2 h
T5 10% HCI/1 h+10% H,C,04/1 h

T6 10% H,C,04/1 h+10% HCl/1 h

o="5 (1)

X, O-REHHAER (mCem?), i- i HEE
(A-em™), E-FIREA (V), Epn- LB (V), v-
FHGER (mV-s,

HL AL 5 22 A BHLPT R R 2% A BRI 5 mV
[ IESZ % AL BN M5 5, MR AN 1.35 V, AR
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XH AT I KSR BN BER, K
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FRIE AR -
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Fig.1 Variation curves of acid etching rate with time
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Fig.2 Surface morphologies of titanium treated with different acid etchants: (a) T1, (b) T2, (c) T3, (d) T4, (e) TS, and (f) T6
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Fig.3 Surface morphologies of Ti/IrO,-PbO, anodes treated with different acid etchants: (a) T1, (b) T2, (c) T3, (d) T4, (e) TS, and (f) T6
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Fig.4 XRD patterns of titanium substrate treated with different

acid etchants
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Fig.5 Cyclic voltammetry curves of Ti/IrO,-PbO; anodes treated

with different acid etchants
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Fig.6  Voltammetric charge capacity of Ti/IrO,-PbO, anodes

treated with different acid etchants
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Fig.7 Oxygen precipitation polarization curves of Ti/IrO,-PbO,

anodes treated with different acid etchants
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Fig.8 Oxygen precipitation current density of Ti/IrO,-PbO,

anodes treated with different acid etchants (1.35 V)
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Fig.9 i/Q of Ti/lrO,-PbO, anodes treated with different acid
etchants (1.35 V)
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Table 2 Fitted data of AC impedance spectra of anodes

1.0 pretreated by different acid etchants
= T]
0.8} B RJ R/ Yo/ Ol
e T e v T4 No. 2 2 2
0.6 ° . + T5 Q-cm Q-cm mMho mF-cm”
=l\1 ° T6
0.4 oS ,. " .. Tl 0.003 0.887 313 0.999 31.3
0.2 :',.‘ e, w T2 0.029 1.48 459 1.0 31.0
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0.0 WAL ‘ ‘ ‘
Y00 0.4 0.8 12 16 T3 0.065 0.801 368 0.998 37.1
A
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Fig.10 AC impedance curves of Ti/IrO,-PbO, anodes treated T5 0.149 0.676 309 0.999 39.0
with different acid etchants T6 0.029 0.334 629 0.999 43.2
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Fig.11 Double layer capacity and charge transfer resistance of Fig.12 Accelerated life curves of Ti/IrO,-PbO, anodes treated

Ti/IrO,-PbO, anodes treated with different acid etchants

with different acid etchants
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Effect of Acid Etchants on Surface Morphology and Electrochemical Properties of
Titanium Substrates and Their IrO,-PbO, Coatings

Zhou Jian'?, Lin Wenwen'?, Wei Chengjial’z, Li Huiru'?
(1. College of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

(2. Engineering Research Center of Water Resources Utilization in Cold and Drought Regions, Ministry of Education, Lanzhou 730070, China)

Abstract: The Ti/IrO,-PbO, anodes were prepared by thermal decomposition. The effects of sulfuric acid, nitric acid, hydrochloric acid,
oxalic acid and hydrochloric acid/oxalic acid etching sequence on the performance of Ti/IrO,-PbO, anodes were studied. Surface
morphologies, structure and electrochemical behavior of the titanium substrates with oxide-coating were investigated by field emission
scanning electron microscope, X-ray diffraction, cyclic voltammetry, linear scanning voltammetry, electrochemical AC impedance
spectroscopy and accelerated lifetime test. The results show that dual-acid etching can obtain better corrosion effect and denser and more
uniform surface structure compared to single-acid etching. The dual-acid etching achieves a complete TiH, crystal form which is beneficial
to increase the coating loading and to enhance the bonding force between the active layer and the substrate. The electrochemical properties
of the anode are slightly determined by the order of double acid etching. The Ti/IrO,-PbO, anode treated by oxalic acid/hydrochloric acid
shows the best electrocatalytic activity and the longest accelerated lifetime.

Key words: acid etching; Ti/IrO,-PbO, anodes; electrochemical properties; surface morphology
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