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Rebar corrosion in concrete structure @an be ealy
proteded because pH of concrete is high. However,
penetration of chloride into concrete, neutralizaion, and
incressed amount of salt sand et al. can corrode shortly
the rebar in concrete construction. Therefore, appropriate
protedion should be gplied for life extension of the
construction, and thus electrochemicd cathodic protedion
isusualy used [1, 2, 3].

Properties of anode for cahodic protedion need low
overvoltage for oxygen evolution and high corrosion
resistance It is well known that DSA (Dimensionaly
Stable Anode) is the best anock till now [4, 5, 6, 7, 8].
DSA is mainly composed of RuO,, IrO,, ZrO,, Co,05,
and ZrO,, Ta,0s, TiO,, MNO, are alded to DSA for better
corrosion resistance. In recent, 3-components or multi-
components anode ae studied becaise 2-components
anode has low corrosion resistance and these eledrodes
show the lower overvoltage for oxygen evolution and the
higher corrosion resistance

Also, DSA nedls the low overvoltage, but lifetimeis
very important factor. Thus, RuO,, IrO,, RhO, ZrO, are
well used for lifetime extension, and many researches are
focused on lifetime to be extended by lowering oxygen
evolution potential and minimizing dislution of oxide
coatings. This work focused on the study for the influence
of ZrO2 coating on the electrochemicd properties and
lifetime evaluation of DSA electrodes.

To make stable RuO,, IrO,, ZrO, sol a room

temperature, ruthenium chloride hydrate (RuCl; «3H,0,
Kojima Chemicd Co.) and iridium (Il ) chloride

hydrochloride hydrate (IrCl; «XHCI «Y H,O, Aldrich), and
zirconyl nitrate (ZrO(NQOs),) are used, and isopropanol
((CH3),CHOH, Aldrich) is used as a solvent.

Matrix for coating is used as titanium plate (gradell )

and its szeis 10x80x0.5mm. After mechanicd poalishing
using SIC paper #220, Ti plate isimmersed for 30min. in
35% HCI solution at room temperature and rinsed. Sol-gel
coating to Ti plate is performed as follows, 1 cycle
coating process is dip-coating (1.0 cm/min), 1% drying
(13C¢°C, 10 min.), 2" drying (450°C, 10 min.), and then 5

cycles are aated and finally hea treaed at 450°C for 1
hr.

Anodic poarizaion test (scan rate; 1 mV/seg and
cyclic polarization test(scan rate; 40 mV(SCE) are
performed using a Potentiostat (Model EG&G 273A) in
25°C, 1M H,SO, and 25°C, 0.5M H,SO, respedively.
Saturated cdomel eledrode is used as a reference
eledrode and graphite dedrode is used as a counter
eledrode.

Lifetime is evaluated by NACE Standard TM 0294-
94[9] in 3% NaCl, 4% NaOH, and simulated pae water
(0.20% Ca(OH), + 3.20% KCI + 1.00% KOH + 2.45%
NaOH + 93.15% H,0). Applied current is constantly 320

mA/cm? and the experiment is continued before dedrode
potential readhes 4 V(SCE). Adhesion of coatings to

matrix istested by ASTM D3359-97[10].

Figure 1 shows the dfed of RuO, coating times on
the lifetime a an insoluble anode, and Figure 2 shows the
effed of ZrO, coating on the lifetime of RuO, eledrode.
Asshownin figures, ZrO, coating did enhance grealy the
lifetime of insoluble aiode. Moreover, ZrO, coating
improved the surfacemorphology and the dedrochemicd

properties.
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Figure 1. Effed of coating times on the lifetime of RuO,
eledrode in smulated pae water
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Figure 2. Effect of ZrO, coating on the lifetime of
RuO, eledrodein simulated pae water
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