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Table 1  Design of the titanium anodes 
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Fig.1  XRD patterns of the anodes 

20    30    40    50    60    70 

2θ/(º) 

I
n
t
e
n
s
i
t
y
/
a
.
u
.
 

5 

2 

2 

1 

2 

3 

2 

4 

1 

1 

4 

4 

6 

2 

1 

1 

4 

1 

1 TiO

2

-rutile 

2 IrO

2

 

3 RuO

2

 

4 Ti  

5 TiO

2

-anatase 

6 Ru 

No.1 

No.2 



�1216�                                         �0
� !���                                           � 38� 

�|�ü?'���� Ti ��������¤�D

´e��5()tu���¥Ã�WM<�WM,

IxÏè�� 

�±��	
HI�;.Ã��¦*�� Ta

2

O

5

�����D��¼÷#�d� 600 �WM�§,.

¨M©x��¨ªWM÷«h�A@|��¬­

[12]

� 

�����
��
��

2.2.1  ���� 

	
�TO�M®O 0.5 mol/L �¯"� �è

C�
Mh�¦{ 2 è°�±² Tafel ÄçMÆ®

iba lg⋅+=η �³k bË����´%Ib�«:f�

%
�PQµ%V¶h·¸�HI[*�K�µNO

i�noN

[3]

��{ 2a �´Ê~'��TO NaCl �

 ��Â-1í��	
�P�
Mh�³k'��

�¤�¹z�T* 2 º Tafel »�¼3½¼D�sÀ

L¾¡i�+À�l�xM��¿»�Ç�È�É	


� Tafel ³k�¤F���À»�±�	
� Tafel

³k�y;¬�T�Jd%Ib�¢£¤�Ç�È�

É	
HI�µNOi�noNÁK�78%Ib�

�«A�Â-1í�	
HI�µNOi�noNÂ

�no��{ 2b�´Ê~'��"N� ���¿»�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  89;$\�L69GUV 

Fig.2  Anodic polarization curves in the electrolyte: (a) saturated  

NaCl and (b) 0.5 mol/L H
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Fig.3  Cyclic voltammograms of the anode: (a) saturated  

NaCl and (b) 0.5 mol/L H
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Fig.4  Potential curves of evolution O
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 and Cl

2 

 

 

 

 

 

 

 

 

 

 

 

� 5  89�$��$\�M6�GUV 

Fig.5  Curves of the potential with the time 
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Studying on the Titanium Anodes Coating with Chlorine Evolution and Oxygen 

Evolution Syncretism 

 

Chen Yongyi, Tang Dian 

(Fuzhou University, Fuzhou 350002, China) 

 

Abstract: The titanium anode with sandwich coating structure was prepared by a sol-gel method. The anode was composed of three layers 

by firstly the oxide based layer coated with Ti70%-Ru30% on the titanium substrate, and then the inter-layer coated with Ir70%-Ta30%, 

the surface layer coated with Ti70%-Ru30%. The physical and electrochemical properties of the titanium anode with sandwich structure 

were studied by XRD, electrode potential, polarization curve, cyclic voltammetry and accelerated life tests. The results showed that the 

anode coating is composed mainly of rutile phases (Ti, Ru)O

2

, IrO

2

 and amorphous Ta

2

O

5

. The titanium anode has excellent 

electro-catalysis activities for both chlorine evolution and oxygen evolution. In the electrochemical conditions for chlorine evolution, the 

anode can keep better potential stabilities, and also shows a strong anticorrosive property for electrolyzing at high current density and in 

the high acidity. As the result, the titanium anode act as a good anode for both chlorine evolution and oxygen evolution. 

Key words: sandwich structure�titanium anodes�activity�accelerated life 
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