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Tab. 1 Surface roughness of titanium substrates etched by

different etchants

Etchant type Surface roughness/pm
HCI 1.97
H,SO, 2.08
C,H,0, 2.06
HF 1.98
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Fig. 1 FESEM images of the IrO,-MnO, nano-coated anodes
on the Ti substrates etched by different etchants
A. HCI;B. H,SO,;C. C,H,0,;D. HF
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Fig. 2 SEM images of Ti substrates etched by different etchants
A. HCI; B. H,SO,; C. C,H,0,; D. HF
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Fig. 3 CV curves of the IrO,-MnO, nano-coated anodes on
the Ti substrates etched by different etchants at dif-
ferent scanning rates
Scan rate/(mV-s™): A. 4; B. 36; C. 196
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Fig. 4 q()-v"* (A) and ¢(v)'-v" (B) plots of the IrO,-MnO, nano-coated anodes on the Ti substrates etched by different etchants
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Tab. 2 The values of g5 ¢, and ¢; for the IrO,-MnO, nano-coated
anodes on the Ti substrates etched by different etchants

Etchanttype  ¢i(C-g")  q/C-g)  q/C-g)
HCI 70.56 18.63 51.93
H,SO, 92.09 21.51 70.57
C,H,0, 54.38 9.72 44.56
HF 92.18 22.67 69.51
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Fig. 5 Anodic polarization curves of IrO,-MnO, nano-coat-

ings on the Ti substates etched by different etchants
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Effects of Etchants on Surface Morphologies and
Electrochemical Performance of IrO,-MnQO, Anodic Nano-Coatings

YE Zhi-guo”, FAN Qing-guo', MENG Hui-min? Lu Chun-min’
(1. School of Material Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. Beijing Corrosion and Protection Center, University of Science and Technology
Beijing, Beijing 100083, China)

Abstract: The [rO,-MnO, anodic nano-coatings were prepared by the traditional thermal decomposition method on the different
surfaces of Ti substrates pretreated by different etchants (HCI, H,SO,, C,H,0, and HF). Surface morphologies and electrochemical
performance of the Ti based IrO,-MnO, anodic coatings were investigated by field emission scanning electron microscopy (FES-
EM), cyclic voltammetry (CV) and polarization techniques. Analysis showed that the denser IrO, nano-particles with longer dimen-
sions were obtained at the IrO,-MnO, anodic coating surfaces on the Ti substrates etched by HF and H,SO, as compared with those
on the Ti substrates etched by HCl and C,H,O,. The decreasing order of electro-catalytic activities for the IrO,-MnO, anodic
nano-coatings on the Ti substrates etched by different etchants is H,SO, > HF > C,H,0, > HCI.

Key words: etchants; IrO,-MnO, coating anode; thermal decomposition; cyclic voltammetric charge; current density
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