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Although many thermal power plants use heat recovery systems, high exhaust gas temperatures are main-
tained due to corrosion at dew points and ash deposits caused by condensate formation. The dew point of
exhaust gas is primarily determined by the concentration of SO, and steam, and various experiments and cal-
culation equations have been employed to estimate it. However, these methods are known to be less suitable
for exhaust gases with low SO, concentrations. Therefore, in this study, since the temperature of the exhaust
gas is expected to decrease due to the low-load operation of the coal-fired power plant, sulfuric acid con-
densation and low-temperature corrosion are anticipated. We aimed to conduct a quantitative evaluation to
propose ways to prevent damage by limiting operating conditions and improving facilities. The experimental
results showed that the corrosion rate increased linearly with rising temperatures at a certain sulfuric acid con-
centration. Furthermore, variations in sulfuric acid concentrations generated during the current power plant
operation process did not significantly affect the dew point, and the dew point of sulfuric acid under these
conditions was observed to be between 120 - 130 °C.
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Fig. 1. Sulfuric acid dew point corrosion chamber

before after
(b)
Fig. 2. Acid leak detection mist (a) and application to the specimen (b)
Table 1. Chemical compositions and temperature for exhaust gas
Chemical compositions
Temperature
CO, 0, H,0 SO, N,
14.5 vol% 3 vol% 8.5 vol% 200 ~ 1600 ppm bal. 100 ~ 130 °C

Table 2. Chemical compositions and mechanical properties for S-Ten2

Chemical compositions (wt%)

Mechanical properties

C Si

Mn

P

S

Cu

Cr

Ti Yield point

Tensile strength

Elongation

0.10 0.21

0.75

0.014

0.012

0.36

0.63

0.04 398 N/mm?

513 N/mm?

29%
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Fig. 3. Polarization curves for Tafel analysis of S-Ten2 with sulfuric acid concentration and temperature
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S FE 900 ppme] A S-Ten22] &
of W FALLE 521 v 2on, o] UH
A R 09585 YERALE.

ks,
Ak

i

y(x) = 0.063x + 2.645

% 1600 ppme] Z71A] S-Ten28] &%

ik

CORROSION SCIENCE AND TECHNOLOGY Vol.22 No.5, 2023



ANALYSIS OF CORROSION RESISTANCE AND DEW POINT WITH EXHAUST GAS CONCENTRATION AND TEMPERATURE FOR
AIR PREHEATER MATERIALS IN POWER PLANTS

14
eee® S-Ten2_200 ppm
2 — Least-squares fit NEE GO 06
3 R*=0.917
E 10
e 8
]
-1
= 6
2
8
£ 4
=]
Q
2 -~ & o —+——°
0
20 30 40 50 60 70 80 90
Temperature [°C]
(a) 200 ppm
14 14
o | 00¢ STen2900 ppm | | s 645 of | 00¢ STen21600 ppm | | ) orees. 07
— . y(x)=0.063x+2. S Y Y(x)=0.091x+3.
- Least-squares fit R1=0.958 - Least-squares fit RP=0.964 .
> >
= 10 = 10
£ H i
8 8 & 8
] ]
&~ &
= 6 b4 = 6
£ L
g w
£ 4 £ 4
S S
Q Q
2 2
0 0
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
Temperature [°C] Temperature [°C]
(b) 900 ppm (¢) 1600 ppm

Fig. 5. Predictive formula of corrosion rate after Tafel analysis for S-Ten2 with sulfuric acid concentration
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Fig. 6. Surface morphologies after dew point experiment for S-Ten2 with sulfuric acid concentration
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