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Keywords Abstract

Nano composite coating Nowadays due to water shortage, the use of treated wastewater as sustainable solution has been considered by
Corrosion Protection industrial units; especially in industrial cooling units and boilers. However the use of treated wastewater also has
Sol-Gel its own problems such as corrosion of metal parts that they are often made of carbon steel. Therefore different
Polarization curves methods such as coating have been considered by the industrial user of treated wastewater in order to reduce

corrosion. So in this study, SiO2/TiO2 Ceramic Nano composite coatings was put on Carbon Steel plates by Sol-
Gel method and by dipping process for 100 seconds and microstructure and properties of produced ceramic
coatings were investigated. The results showed that ceramic Nano composite coatings improved corrosion
properties of Carbon Steel. In order to improve the properties and performance of the coating, the molar ratio of
components and factors affecting performance of coating were evaluated till optimum coating with Nano structure
and highest level of corrosion protection is provided. To evaluate the performance of coatings for corrosion
protection, polarization curves and to determine the surface morphology, scanning electron microscope was used.
In order to study the bonds type and functional groups in the optimal sol, infrared spectrum was used. The
optimum corrosion protection coatings were studied in 3.5% sodium chloride solution. The results showed that the
ceramic optimal deposited coating provides effective protection for the surface of Carbon Steel against corrosion
in 3.5% sodium chloride solution.
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Table 1 Specifications of Carbon steel Alloy

o EITETIS
Fe ab
Si 0.21
Cu 0.17
P 0.014
C 0.15
Cr 0.09
Mn 0.7
Co 0.01
Other 0.15
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Fig. 1 FTIR Analysis from Resulted Powder of the Sol
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Table 2 Naming of Corrosion Samples
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Table 3 Parameters Obtained from Polarization Curves for Uncoated
and Coated Samples

Aigal N PN Ages PN PN sla b
F E D c B A obensg S
iC()I'f
3.29 3.20 2.88 375 2648 7585 (WA cm?)
Standard
0.13 0.18 0.43 0.7 4.96 4.7  deviation of
iC()I'f
-790.43 -877.92 -677.26 -560.08 -731.04  -746.40 Ecor
(mV)
Bu
3694 18.85 2435 5564 8423  76.92 (mV/decade)
Bc
2639 1871 2413 6520 19564 324.24 (mV/decade)
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