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Table 1  Composition and Concentration of Electrolyte 

Concentration/g·L
-1

 
Sample number 

Na2WO4 NaOH KH2PO4 KF 

1# 13.3 5 - - 

2# - - 10 2 
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� 1 ��&45�67; MAO@E;Xa�F 

Fig.1  Surface morphologies of MAO coatings formed in different electrolytes: (a, b) 13.3 g/L Na2WO4+5 g/L NaOH and (c, d) 10 g/L  

KH2PO4+2 g/L KF 
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� 2  ��&45�67; MAO@EXa; SEM��J EDX)D 

Fig.2  SEM images and EDX analysis of MAO coatings formed in different electrolytes: (a, b) 13.3 g/L Na2WO4+5 g/L NaOH and 

(c, d) 10 g/L KH2PO4+2 g/L KF 
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Fig.3  Cross-section morphologies of MAO coatings formed in different electrolytes: (a, b) 13.3 g/L Na2WO4 + 5 g/L NaOH and 

(c, d) 10 g/L KH2PO4 +2 g/L KF 
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Fig.4  Cross-sectional line scanning of MAO coating: (a) 13.3 g/L 

Na2WO4+5 g/L NaOH and (b) 10 g/L KH2PO4 +2 g/L KF 
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Fig.5  XRD patterns of MAO coatings�
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Fig.6  UV-Vis absorption spectra of methyl orange solution 
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Effect of Electrolyte Composition on Structure and Photocatalytic Activity of 

Micro-Arc Oxidation Coating on Pure Titanium 

 
He Jian, Cai Qizhou, Luo Haihe, Wei Bokang, Li Dingjun 

(State Key Laboratory of Material Processing and Die and Mould Technology, Huazhong University of Science and Technology, 

Wuhan 430074, China) 

 

Abstract: Micro-arc oxidation (MAO) films on pure titanium were prepared in sodium tungsten electrolyte and in potassium 

dihydrogen phosphate electrolyte, respectively. The surface and cross-section morphologies, the element distribution and the phase 

composition of coatings were analyzed by means of SEM, EDX, XRD. The photocatalytic activity of the two coatings was tested by 

UV-Vis spectra. The results show that MAO coatings prepared in the two electrolytes are rough and micro-porous, but the pores on the 

surface of the coating prepared in the sodium tungsten electrolyte are smaller and more homogeneous. The composition and the phase 

constitution of the coatings depent on the electrolyte composition, The coating prepared in the sodium tungstate solution mainly consists 

of elements W, Ti, O, element W is distributed homogeneously in the coating, and the ratio of anatase to rutile is 27:73, while the 

elements of the coating prepared in the potassium dihydrogen phosphate electrolyte are P, Ti, O, the content of P gradually increased 

from the surface to the dense layer, and the ratio of anatase to rutile is 84:16. The result of absorbance test shows that the photocatalytic 

activity of the coating formed in sodium tungsten electrolyte is higher than that of the coating formed in the potassium dihydrogen 

phosphate electrolyte, because of its larger specific surface area. 

Key words: pure titanium; coating; electrolyte; micro-arc oxidation; photocatalysis 
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