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Fig.1  XRD patterns of the samples electrolyzed for different time: (a) 5 min, (b)10 min, (c) 30 min, (d) 60 min, (e) 8 h, and (f) 18 h 
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Fig.2  Sample morphologies after discontinuous experiment for different time: (a) 5 min, (b) 30 min, (c) 80 min, (d) 6 h, 

(e) 8 h, (f) 14 h, and (g) 18 h 
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Fig.3  Sample section photo after electrolysis of 18 h 
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Fig.4  Change of electric current with time of electrolysis and the 

change of anode gas and the consumption of graphite anode 
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Fig.5  Ratio of the electrolysis time to total time at different stages 
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Fig.6  Phases formed in the cathode (a) and changes of gases re- 

leased from the anode (b) at different deoxygenation stages 
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Relationship Between Interphases Formed and Gases Released 

During Electrolysis of TiO

2

 

 

Hu Mengjun, Ma Tongxiang, Gao Leizhang, Qu Zhengfeng, Wen Liangying, Hu Liwen, Qiu Guibao, Hu Meilong 

(Chongqing University, Chongqing 400044, China) 

 

Abstract: CaTiO

3

 is an evitable interphase produced during electrolysis of TiO

2

 in molten CaCl

2

. Here, the relationship between formation 

of CaTiO

3

 and deoxygenation of TiO

2

 and emission of gas on the anode was studied by intermittent experiments. The results show that the 

process of deoxygenation from TiO

2

 to Ti can be divided into three stages. The first stage is deoxygenation of TiO

2

 and formation of 

CaTiO

3

. The second stage is deoxygenation and decalcification of CaTiO

3

 to Ti

2

O including deoxygenation of titanium suboxides. The 

final stage is deoxygenation from Ti

2

O to Ti (2% O). The mole ratio of O

2- 

and Ca

2+

 and CaTiO

3

 is 1:1:1. It is only Cl

2

 that releases from 

the anode when CaTiO

3

 is formed in the cathode. If the whole electrolysis time from TiO

2

 to Ti (2% O) is thought 100%, the cost time of 

stage I, stage II and stage III is 5.6%, 38.9%, 55.5%, respectively. Formation of CaTiO

3

 and deoxygenation of Ti

2

O to Ti are both main 

factors of the low current efficiency.  

Key words: molten-salt electrolysis; perovskite; anodic gas 

 

Corresponding author: Hu Meilong, Ph. D., Associate Professor, College of Materials Science and Engineering, Chongqing University, 

Chongqing 400044, P. R. China, Tel: 0086-23-65112631, E-mail: hml@cqu.edu.cn 


