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Abstract : This study has made the electrode that is coated zirconium oxide on the titanium by ESD(Electrostatic spray
deposition) coating methode. It has investigated the effects of the etching method of a Ti substrate as the preparation, making
of zirconium oxide film and electrochemical characteristics of the electrode that is etched on the titanium. The HCl etching
develops a fine and homogeneous roughness on the Ti substrate. Fabrication and material properties of the metal
oxide electrode, which is known to be so effective to generate ozone and hypochlorous acid (HOCI) as power oxidant,
were studied. A proper metal oxide material is focus zirconium oxide through reference. A coating method to enhance
the fabrication reproducibility of the zirconium oxide electrode was used ESD coating method by zirconium oxychloride.
Zirconium oxide films on the Ti substrate were tested using SEM, XRD, Cyclic voltammetry.
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Preparation and Electrochemical Characterization of ZrO,/Ti Electrode
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Fig. 1. The process and real picture of Electrostatic spray
deposition (ESD).
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Fig. 2. Weight loss of Ti subsirate by etching temperature; room
temperature, 40°C, 60°C.
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Table 1. Weight loss of Ti substrate by etching temperature

Temp (°C)
Room Temp 40 60
Time (hr)
0.0 0.53 0.53 0.53
0.5 0.52 0.51 0.50
1.0 0.51 0.50 0.49
Weight loss (%) 2.83 5.66 7.55
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Fig. 3. SEM image of before etching (1) and after etching (2).
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Fig. 4. Change of zirconium oxide weight on the Ti substrate and
surface resistivities with sintering temperature.
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Fig. 5. SEM image of ZrO,/Ti by ESD coating with coated layers;
1 layer (1), 2 layer (2), 3 layer (3), 4 layer (4)
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Fig. 6. XRD of ZrO,/Ti by ESD coating.
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Fig. 7. Cyclic voltammetry to compare potential window of materials.
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Fig. 8. Cyclic voltammetry of Ti, ZrOy/Ti by ESD coating;
electrolyte 1 M H,SO and 1 M NaCl.

Table 2. Potential window of materials

Material (Electrolyte) potential window

Boron-dopped diamond (1 M H;SO,) 3.0V
Ti (1 M H,80,) 20V

RuO,/Ti (1 M H,804) 2.5V
SnO,/Ti (1 M H,S0y) 35V
Zr0,/Ti (1 M NaCl) 40V

ZrOy/Ti (1 M H,S0,) 47V
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