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Study on the characteristics of acid resistance and
thermal shock for epoxy coatings
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This paper was studied on the characteristics of acid resistance and thermal shock for epoxy coatings in the
strong acidic environment. The exhaust gas system, such as a air preheater, desulfurization equipment, for
industrial boiler is damaged by dew point corrosion. To protect the acid corrosion, the coating using
nonmetal was applied. The electrochemical polarization test, acid resistance and thermal shock test for
epoxy coatings were carried out. And the acid resistance and thermal shock characteristics, aspect, and
electrochemical anti-corrosion characteristics for epoxy coatings in the strong acidic environment were
considered. The main results are as followings: As the epoxy glass flake coating by acidic thermal shock
was damaged to the crack, blistering and elution etc., the current density of epoxy glass flake coating is high.
But the damage of epoxy metal complex coating by acidic thermal shock was not occurred. Therefore the
characteristics of acid resistance and thermal shock for epoxy metal complex coating is better than those for

epoxy glass flake coating.
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Table 1. Chemical compositions and mechanical properties
of SS 400

Chemical ¢ gi Mn P 5 Cu
composition
(Wt %) 0.16 006 058 0.018 0.01 0.10
Tensile strength  Yield strength ~ Elongation
Mechanical (MPa) (MPa) %)
properties 426 270 25

Table 2. Chemical compositions of epoxy glass flake
coating

Chemical Weight
compositions percent(%)
Epoxy resin 74
Titanium dioxide 8
Glass flake 16
Reactive ingredients 2

Table 3. Chemical compositions of epoxy metal complex
coating

Chemical Weight
compositions percent(%)
Epoxy resin 70
Alumina 7
Titanium dioxide 13
Zirconium 8
Reactive ingredients 2
21
18 ‘
Insulated
surface B
90
Bared
surface

Fig. 1. Configuration and dimension of coating steel
specimen(unit: mm).
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Fig. 2. Anodic polarization curves of epoxy glass flake
coating for SS 400 after acid resistance test in 20%
H,SO, solution at 25°C..
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Fig. 3. Appearance of epoxy glass flake coating for SS 400
before acid resistance test in 20% H,SO, solution.

ok =, Fig. 29] A2 54 A1 Ocycle
ol A B= whe} ko] RAZFEETE A9 vE}
U] &7, noiseZ FAEHE AF{7F eV A
oHE FAA FeA FH oA AYA Y
doltpinhole 5o 27] Ad2 §le A2 &
T

Fig. 4% 20% S4F 589 Fol 4 A B A7) 2
g2 Edo1a FYAe] thsl WaEEE 4
leycle A8 W) o) FAA 2 Zal

5
leycle WAt dZ4 A gl o) o ZAA 2
gt ZYola ZHA xUS 442

, blistering 2!
wel 59 £4o] Yol ST T 4 Atk
olelsh A TUA Ee £4L Fig 29 ¥

FAAFLE7} ARz 9] F2
AFEERT o =7 o Zlo] 1 Rlgl
Zo =z ddH

Fig. 5= 20% 32t 89 Foll A o Z A A =
2t Zd o)A A YA A9

Fig. 4 Damage appearance of epoxy glass flake coating
for SS 400 after 1 cycle acid resistance test in 20% H,SO4
solution.
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Fig. 5 Damage appearance of epoxy glass flake coating
for SS 400 after 2 cycle acid resistance test in 20% H,SO,
solution.

Fig. 6. Damage appearance of epoxy glass flake coating
for SS 400 after 3 cycle acid resistance test in 20% H,SO,
solution.
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Fig. 7. Anodic polarization curves of epoxy metal
complex coating for SS 400 after acid resistance test in
20% H,SO, solution at 25°C.
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