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Since 2020, the International Maritime Organization (IMO) has updated regulations on the sulfur content to
be less than 0.5% in exhaust gas emitted from ships. Accordingly, the exhaust gas post-treatment device for
ships, which is SOx/NOx reduction technology, was introduced. However, the exhaust gas post-treatment
device is suffering corrosion because of the harsh corrosive environment formed by sulfate and chlorine oxide
through the desulfurization process. In this investigation, cyclic potentiodynamic polarization (CPDP) exper-
iment for UNS S31603 and UNS N08367 was performed in a green death solution that simulates the envi-
ronment of a desulfurization device. The corrosion rate of UNS S31603 at the highest temperature was about
3 times higher than that of UNS N83067. Also, electron microscope scan revealed corrosion type UNS
N83067 presents intergranular corrosion tendency. On the other hand, UNS S31603 was observed as general
corrosion. The o values of UNS N08367 at 30 °C and 60 °C were higher than those of UNS S31603, thus
UNS NO08367 is considered to have a higher local damage tendency. Whereas, since the o value of UNS
S31603 at 90 °C is larger than that of UNS N08367, UNS S31603 is considered to have a higher local dam-

age trend.
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EFFECT OF TEMPERATURE ON ELECTROCHEMICAL CHARACTERISTICS OF STAINLESS STEEL IN GREEN DEATH SOLU-

TION USING CYCLIC POTENTIODYNAMIC POLARIZATION TEST

Table 1. Chemical compositions of UNS S31603 and UNS N08367 (wt%)

Ni Cr Mo C Si Mn P S Cu N Fe
UNS S31603| 10.19 16.7 2.03 0.023 0.60 1.05 0.034 0.0028 0.282 0.012 Bal.
UNSNO08367| 24.62 20.6 6.44 0.015 0.27 0.72 0.017 0.001 0.53 0.232 Bal.
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Table 2. Chemical composition of green death solution
Sulfuric acid (H,SO,) 16.9 vol. %
0.35 vol. %

Bal. (total : 1000 ml)

Hydrochloric acid

Distilled water
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(a) Schematic diagram [15]
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Fig. 1. Schematic diagram and corrosion mechanism of CPDP curves for stainless steel with Mo and Cr
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EFFECT OF TEMPERATURE ON ELECTROCHEMICAL CHARACTERISTICS OF STAINLESS STEEL IN GREEN DEATH SOLU-
TION USING CYCLIC POTENTIODYNAMIC POLARIZATION TEST
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Fig. 2. Cyclic potentiodynamic polarization curves for UNS
S31603 and UNS N08367 in green death solution (Open symbol :
Forward scanning, Solid symbol : Reverse scan)
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Fig. 4. Difference between reverse scan, anodic to cathodic
transition potential and corrosion potential after CPDP
experiment for UNS S31603 and UNS NO08367 in green
death solution
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Fig. 7. Surface morphologies after CPDP experiment with temperature for UNS S31603 and UNS N08367 in green death
solution
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Fig. 8. Maximum surface damage depth after CPDP experiment with temperature for UNS S31603 and UNS N08367 in green

death solution.
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Fig. 9. 3D anlysis and depth histogram of surface roughness after CPDP experiment with temperature for UNS S31603 and
UNS N08367 in green death solution
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Table 3. Alpha(a) value calculation process after CPDP experiment with temperature for UNS S31603, UNS N08367 in green
death solution

E.W (1/Ng) D (g/cm®) Temperature (°C) I, (LA/cm?) MPY mm/Year
30 128 53 1.36
UNS S31603 25.73281 7.99 60 1610 674 17.12
90 5480 2294 58.27
30 36 14 0.38
UNS N08367 25.66358 8.06 60 135 55 1.42
90 1950 807 20.50
Temperature (°C) Corroded depth (um) mm/Year a
30 9.90 0.60 0.44
UNS S31603 60 34.23 2.07 0.12
90 141.95 8.57 0.15
30 3.56 0.22 0.58
UNS N08367 60 12.45 0.75 0.53
90 28.66 1.73 0.08
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