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Corrosion Properties of Coating Mixtures for the Desulfurization
System under High Temperature and Acidic Environment

In-Ki Kim'
Department of Material Science & Engineering, Hanseo University, Haemimyeon Seosan Chungnam 356-706, Korea

Several resins are known for their excellant thermal and acidic resistance, and their mixtures were tested for
corrosion resistance coating materials of desulphurization system in power plant. Resins B, C, K, H, N showed
acidic resistances of more than 10 days under low sulphuric acid concentration, but rapidly broken down under
high sulphuric acid concentration. Good acidic resistance of the resins have no relevancy to their thermal resis-
tances. Durability of the resins in 85 wt% H,SO, solution was less than an hour. Mixture of resin B and H had
the most excellant thermal and acidic resistances. Resin mixture of B/H=5/5 showed thermal resistance of more
than 4 day, acidic resistance of more than 6 days in 85 wt% H,SO, solution.
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Fig. 1. A part of seriously corroded desulphurization
system in Yeosu power plant.
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Tabel 1. Various resins for starting material.
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Fig. 2. Electric corrosion prevetion system introduced coating resin.
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Fig. 3. Apparutus for acid resistance tests of coated
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Table 2. Analysis of solution after cooling in flue gas
desulfurization system (ppm)

Detected Solution after Dilute Solution (wt%)

Ion  Cooling(wt%) 4 b c d
S0 %> 38.7 3.82% 1.95% 1.89% 0.9%
Cl 2.5 014 071 014 0.10
Ni 13.4 016 001 015 0.01
Cr 4.5 0.001 0.001 0.001 -
Fe 1.2 0.07 0.05 0.09 0.01
pH -0.9 +1.22 +0.68 +1.24 +1.87
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Table 3. Results obtained from Acidic and Thermal Resistance Tests of Selected Resins

. . Concentration of H,SO, Solution Durability
Resin Main Component
30% 80% 85% under 210

A Fluoropolymer -
B Epoxy 109 6day 6hr 3hr 9hr
C Epoxy 6hr 3hr lhr - Shr
K Epoxy 36hr 24 1 - 24hr
H Epoxy-Silocone 240hr 36hr lhr - 20day
N Epoxy 6hr 3hr 1hr - <3day
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Concentration of sulphuric acid solution
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Fig. 4. Results of the acid resistance test of the specimens under various sulphuric acid concentration.
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Fig. 5. Appearances of coated specimens after heating in 210°C.
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Fig. 6. Acid (a) and thermal(b) resistance time of coated specimens.
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Table 4. Results of Acidic and Thermal Resistance Tests
of Mixed Resins

H,SO
Y 60w so%  ss  Ater 4 day
.. at 210°C
Composition
B+N <14hr - No Change
H+N <14hr - - No Change
H+K - 3hr - -
3/7 - - 2hr Deformed
B+K 5/5 <3hr  3hr Deformed
7/3 - - 2hr Deformed
2/8 - - lhr Crack
3/7 - - 18hr Crack
B+H 555 36hr <9day <6day No Change
7/3 - - <6day Crack
8/2 - - <14hr Crack
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Fig. 7. Results of the acid resistance test of resin mixture specimens in various sulphuric acid concentration.
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Fig. 8. Appearances of coated specimens after heating in 210°C
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Fig. 9. Acid (a) and thermal(b) resistance time of specimens coated by resin mixture.
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