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Corrosion Performance of Water

Treatment Concrete according to Types of Metal Spray Coating
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Abstract : As the pollution of water resources deteriorates due to industrialization and urbanization, it is difficult to supply clean water through a

water treatment method using chlorine. Therefore, the introduction of advanced water treatment facilities using ozone is on the increase. However,

epoxy which is used as waterproofing and anticorrosives and stainless steel

used in conventional waterproofing and anti-corrosive methods have

deteriorated because of the strong oxidizing power of ozone, causing problems such as leaking. Moreover, it even causes the durability degradation
of a concrete. Therefore, in this study, metal spraying system was used as the means of constructing a metal panel with excellent ozone resistance and

chemical resistance which is an easier method than an existing construction method. Ozone resistance was evaluated in accordance with the type of
metal sprayed coatings to develop a finishing method which can prevent the concrete structure of water treatment facilities from deterioration.

Furthermore, electrochemical stability in actual sewage treatment plant environment was evaluated. Experimental results showed that Ti has superior
ozone resistance after spraying and the electrochemical stability in the sewage treatment plant environment showed that Ti has the highest polarization

resistance of 403.83 k * Q) * cm 2, which ensures high levels of durability.

Keywords: Metal spray system, Advanced water treatment, Ozone resistance, Tafel extrapolation method
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Fig. 1 Arc thermal metal spraying method
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Table 1 Experimental factor & Measure catalog

Experimental

Type Experimental Factor ~ Size(mm) Catalog
Zn/Al Mass
Ozone Metal  gyyg304  Concrete reduction
Resistance Spraying —— 300X300X
Evaluation Type SUS316L 50 Appearance
Ti change
SUS316L
spray
SUS316L )
Electrochemical S;I)\fae}t/?lllg panet S?:rllleelss polgreilizltion
characteristics Ty Ti spray 150X70X2  resistance
Ti panel
Steel

Concrete Strength : 24 MPa
Coating Thickness : 200( )
Solution pH : 3

Common List
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Fig. 2 Cyclic condition of ozone treatment(Ozone concentration:
10+1 ppm)
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Fig. 4 Specimen for appearance measurement
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CE : Counter Electrode
RE : Reference Electrode

Connection terminal :
Connection Cable WE : Working Electrode

RE{Ag/AgCl)
CE (Platinum)

wire (WE)

sample

Potentiostat
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Table 2 Visual inspection after Ozone treatment according to Metal
Spraying and surface treatment method

Specimen  Before treatment After treatment Note
SUS316L Rust,
Spraved Swelling,
pray Scaling
SUS316L < R‘lllsitr’l
Abraded wering,
Scaling
SUS316L SVI;‘;IS;I’lg
Sealed(A) Scaling
SUS316L None
Sealed(B)

Fig. 6 Transformation diagram of chemical structure sprayed to
SUS panel
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Table 3 Comparison of contents ratio before and after spraying
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Table 4 Results of electrochemical stability evaluation in acidic
solution depending on type of sprayed metal

. Corrosion L .
Corrosion Polarization | Corrosion
Spray . current .
metal potential density resistance rate
e(e
(mV) (Alem2) (k cm2) | (uwyear)
SUS316 238 0.382 369.86 5.13
L Panel
SUS316 -594 19.803 33.79 266.04
L Spray
Ti Panel 304 0.113 409.46 3.53
Ti Spray 291 0.127 403.83 4.07
Steel(Fe) -601 21.135 30.03 287.52
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Fig. 8 Results of electrochemical stability performance
measurement in solution of sprayed Ti
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Fig. 9 Results of electrochemical stability performance
measurement in acidic solution of SUS316L panel
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Fig. 10 Results of electrochemical stability performance
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Fig. 11 Results of electrochemical stability performance
measurement of sprayed Steel(Fe)
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sprayed metal
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