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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 HCI 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.

Keywords : Zirconium oxide, HCI etching method, ESD (Electrostatic spray deposition) coating methode.
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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 substrate 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.

wet ability7} Eokd Qs =2HA7] WEo R AztHT)

32 24 220 Mg AMst3E FAHSe FoXE

Fig. 4014 FAtollA 1A17F o] £ zirconium oxychloride £-<Y
o 15 =Y 3 F o8] &F 2o wE A= FH Wl
7 3 A (multi meter ©]-8-3te] 103] 54 F F+tgk Alkh
of sl veh Tk

2A2x Wt Ti ARA L] ¥ A2 600°C A7A=
0.1 Qcm ©J3ke] & Hou, 650°C o8 F43] 5718t
700°CeX = 72l A7 & £ 5 vk el 600°Col
Ae 2 Aoz ¥ AxAo] £22 E & Utk

ZbskE o] @48 Z] fEiME AkslE el &FFolA|
T AbslEe] H|gESe] EAlstor dtha dEA Ut A
FARL ol digh AL ATt UA AT ol Lbsk=
ol <3 4kst AJei7E dasirar deiA] Stk 4islse] HYgE
& AL FEgS whet) o33 ol fEe A 2% 600°C
o7l = ZH 8§ £:9] zirconium oxychloride?} €3] A
23y ASlER AR ] gl Akavt vEE 4t
stE AEl2 AFE7] dgEe® AztdEd, 3 ®»oske Cl
o] 0] shAbol S x)¥hate] EAISIHA A7) HAEAS ==
A sh= Ao=R AzZtEn o

650°C o] &2 Aol F243] T7lsk= A2 AslESo] #4Y
o2 APEE Y1Y} 2 AR Qe 2Y EAT Wk oz}
Ti AAA A= AAA Q] TiO.2 AkslE]7] wWliteg Az

2ALETF 400°C7H = =59 HeFo] zhAsithrt 400°Co)
Al #HAZE | § 2= wet FAVE SRR Ag ' 5
t}. o] AYEH R AME-3I= zirconium oxychloride©] 47
257t F7Fge weh ZafE]o] AkslEe] e oA A
7F ZAasitr Axp FRACE F4 ASlER Hl wE A
FAZ F7kete AR AWE F Atk F, oA ZE)
zirconium oxychloridechloride &<ol|4] o] &(Cl)o] S|, &
HHA] deo] AT A4257) Eolel| wjet Akslrt 21
YE 1 Akl 207 )] FAE o] A2y LMelER HslEA
A AT do] F7tEE A Bl

600°C o]F+= Ti AXA| W] F& Akl o] WA 4t
s FAY ZA Sk A g1 & & T o)7L Ti A
AA AA7F 22 ARstEEA] FAI7E STk Ao AzbEchD

2AREE 2 N F' T F, Z7IAEE 400°ColM 47




98 J. Korean Electrochem. Soc., Vol. 11, No. 2, 2008

Fig. 5. SEM image of ZrQO,/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.

— 1M HZ04
—y 1M MaCl

. -~ 4 0V——

-15 —— 4.7V

-2 -1 0 1 2 3 4 5
E Vv Ag ~igCl

Fig. 8. Cyclic voltammetry of Ti, ZrO,/Ti by ESD coating;
electrolyte 1 M H,SO4and 1 M NaCl.

Table 2. Potential window of materials

Material (Electrolyte) potential window

Boron-dopped diamond (1 M H,SOy) 3.0V
Ti (1 M H,SOy) 20V

RuOo/Ti (1 M H,SO,) 25V
SnOy/Ti (1 M H,SO,) 35V
ZrOy/Ti (1 M NaCl) 40V

ZrOy/Ti (1 M H,S0y) 47V
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