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Abstract

In sulfuric acid production facilities, acid-resistant coatings, such as silicon acid-resistant bricks and carbon
bricks, are utilized to prevent and control corrosion of metallic equipment exposed to acidic environments. This
study investigates the corrosion resistance of silicon acid-resistant bricks and the adsorption performance of
carbon bricks in sulfuric acid environments using the immersion test method. Various sulfuric acid
concentrations, ranging from diluted to concentrated solutions, as well as a variety of variable temperature were
investigated. The results indicate that the brick samples showed weight loss in a 0.5 wt.% sulfuric acid solution,
while weight gain occurred at concentrations of 50 wt.% and 98.5% wt.%. In visual inspections and X-ray
diffraction analysis conducted on silicon brick samples before and after immersion in sulfuric acid solution, no
visible sign of mechanical deterioration and cracking was observed. The findings of this study show the
importance of considering potential variations in mass and degradation when selecting acid-resistant coatings and
bricks for applications involving contact with sulfuric acid.

Keywords: Degradation, Sulfuric Acid, Silicone Bricks, Carbon Bricks.
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Parameter

Density

Porosity

Compressive Strength

Bending Strength

Ash Content

Thermal Conductivity

Balk Density

Apparent Porosity

Water Absorption

Bending Strength

Acid Solubility

Value Unit
1.5-1.6 | gr/cm®
18-25 %
approx.40 | N/mm?
approx.12 | N/mm?
<1 %
4-6 W/mK
2.15 g/lcm?
12 Vol%
5 wt.%
15 N/mm?
1 wt.%
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Chemicals wt.%
AlO3 22
SiOz 71
Fe203 1
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. Temperature Range Sulfuric Acid Concentration Range
ROW Material ©C) (Wt.%)
1 SFA Brick 40-105 0.5-98.5
2 | Carbon Brick 40-60 0.5-33
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XRD Spectra of Speciman at:
105 °C, 98.5 wt.% H,SO,
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Source Sum of Squares | F-value | P-value
Model 96.17 28.53 | 0.0003 Significant
A-Temperature 26.84 23.89 0.0018
B-concentration 55.70 49.57 0.0002
Lack of Fit 7.48 7.72 0.1186 | Not Significant
R-Squared 0.9244
Adjusted R-Squared 0.8920
Predicted R-Squared 0.8200
Adequate Precision 16.1505
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