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Table 1  Coating structure of titanium anode 

with sandwich structure  

Sample Technique Coating structure 

No.1 Thermal decomposition 

No.2 Sol-gel 

Substrate 

Ru-Ti 

coating 

Ir-Ta 

coating 

Ru-Ti 

coating 
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Fig.1  XRD patterns of titanium anode No.1 by thermal 

decomposition and No.2 by sol-gel 
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Fig.2  Tafel curves of titanium anode No.1 by thermal decompo- 

sition and No.2 by sol-gel anode: (a) 0.5 mol/L H

2

SO

4

 and 

(b) saturation NaCl 
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Fig.3  Cyclic voltammetry curves of titanium anode (No.1 by 

thermal decomposition and No.2 by sol-gel): (a) 0.5 

mol/L H

2

SO

4

 and (b) saturation NaCl 
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Fig.4  Micrographs of titanium anode: (a) No.1 original anode, 

(b) No.1 deactivation, (c) No.2 original anode, and  

(d) No.2 deactivation (No.1 by thermal decomposition 

and No.2 by sol-gel) 
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Comparison of Ru-Ti-Ir-Ta/Ti Quarternary Coating Prepared 

by Different Techniques on Titanium Anodes 

 

Chen Yongyi, Tang Dian, Shao Yanqun, Wang Xin 

(Fuzhou University, Fuzhou 350108, China) 

 

Abstract: Ru-Ti-Ir-Ta/Ti quarternary metal oxide titanium anodes with sandwich coating structure were prepared by thermal decomposition and 

sol-gel method, respectively. The phases and micro-morphologies of the two coatings were investigated by means of XRD and SEM. The 

electrocatalytic activity of the coatings was studied and compared by Tafel curve and cyclic voltammetry curve. It is demonstrated that the main 

phases in the coatings prepared by different techniques are mainly rutile-type solid solution (Ir, Ta)O

2

 and (Ti, Ru)O

2

. Metallic Ru is found in the 

coating prepared by thermal decomposition. The crystals in the coating prepared by sol-gel are finer. The morphologies of the coatings by thermal 

decomposition and sol-gel are obviously different. The former is distinctly dry cracked-mud like, and the latter shows the detritus-type. The result 

indicates that the titanium anode prepared by sol-gel have the better electrocatalytic activity and corrosion resistance than that by thermal 

decomposition. 

Key words: thermal decomposition; sol-gel; titanium anodes; electrocatalytic activity 
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