
Cathodic Deposition of TiO2 and ZnO with 

Supercritical CO2 Emulsified Electrolyte 

Wei-Hao Lin,1,2 Tso-Fu Mark Chang,1 Yung-Jung Hsu2, Chun-Yi Chen,3 Tatsuo Sato1 and Masato Sone1* 

  1Precision and Intelligence Laboratory, Tokyo Institute of Technology, Yokohama-shi, Kanagawa 226-8503, Japan 
2Department  of  Materials Science and Engineering, National Chiao Tung University, Hsinchu, Taiwan 30010, Republic  of  China 

3 Department of Electrochemistry, Tokyo Institute of Technology, Yokohama-shi, Kanagawa 226-8503, Japan 

* E-mail:  sone.m.aa@m.titech.ac.jp 

Results and Discussion Experimental Section 

Figure 1. SEM image of TiO2 structures prepared by (a) conventional process (b) deposition 

with surfactants (c) deposition with sc-CO2 emulsion. 

Figure 2. SEM image of ZnO structures prepared by (a) conventional process (b) deposition 

with surfactants (c) deposition with sc-CO2 emulsion. 
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Figure 3. Corresponding XRD patterns of (A) 

TiO2 and (B) ZnO structures prepared by (a) 

conventional deposition(b) deposition with 

surfactants (c) deposition with sc-CO2 emulsion. 
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Conclusion 
 In this work, the successful demonstration for sc-CO2 emulsion-assisted galvanostatic 

cathodic deposition process of TiO2 and ZnO structures in supercritical fluid condition was 

proposed. 

 The transport efficiency for NO3
- could be improved with the introduction of sc-CO2, which 

facilitate the transportation of reactants into and out the reaction sites to generate abundant 

amounts of OH-. 

 Grain size of the TiO2 structures increased after addition of the surfactant and further 

increased after emulsifying the electrolyte with sc-CO2, which came from the faster transfer 

of materials into and out of the diffusion layer . 

 The two-dimension platelet ZnO structure were the result of selective adsorption of Cl- on the 

(0001) surface of ZnO, and the improving transport property resulted the smaller size of ZnO 

structures. 
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