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Acetic acid and acetonitrile produced in the chemical process of petrochemical plants are used at high tem-
peratures and pressures. They are exposed to harsh corrosive environments. The present investigation
aimed to evaluate corrosion characteristics of metals with excellent corrosion resistance by performing
immersion and electrochemical experiments with different composition ratios of acetic acid and acetoni-
trile in a high-temperature and high-pressure environment. Results of immersion experiment revealed that
as acetic acid concentration increased, surface damage and corrosion also increased. In immersion exper-
iments under all conditions, super austenitic stainless steel (UNS NO08367) had the best corrosion resis-
tance among various metals. The maximum damage depth under the most severe immersion conditions
was observed to be 4.19 um, which was approximately 25.25 um smaller than that of highly damaged
stainless steel (UNS S31804). As a result of electrochemical experiments, electrochemical characteristics
of various metals presented some differences with different composition ratios of acetic acid and aceto-
nitrile. However, super austenitic stainless steel (UNS N08367) had the best corrosion resistance at a high
pressure condition with a high concentration of acetic acid.
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2. Mg
2.1 AEH

ANFHE Q AHUO|E AFQ# A7l UNS S31603
(316L), UNS NO08367(6Mo), T2 AHIZ A7
UNS S31804(329J3L), UNS $32506(329J4L), 12]1. Y
AE¢l UNS N06600(Inconel 600)°.% A4 &k3ict. 3}
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EZHCH,COOH, AcOH)Z} 93 wi% CHEUo|EH
(CH,CN, ACN)S &3st g7} 100 wt% oA EAL &
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Table 1. Chemical composition of specimen

C Si Mn P S Cr Ni Mo Cu N Fe

UN(S3 1863]})603 0.0232 0.603 1.05 0.034 0.0028 16.70 10.19 2.03 0.282 0.012 Bal.
UNS NO8367 0.0150 0.270 0.72 0.017 0.0010 20.62 24.62 6.44 0.530 0.232 Bal.

(6 Moly)
UNS S31804

(32913L) 0.0255 0.483 1.64 0.026 0.0005 22.40 5.69 3.03 0.189 0.173 Bal.
UNS S32506

(329J41) 0.0228 0.482 0.75 0.027 0.0006 25.30 7.33 3.14 0.155 0.191 Bal.
UNS N06600 0.0160 0.002 0.14 - 0.0040 16.2 Bal. - 0.006 - -
(Inconel 600)
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Fig. 2. Jigs and arrangements for electrochemical experiments
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Fig. 3. 3D image, roughness and maximum damage depth measurement after immersion experiment in 7 wt% acetic acid and

93 wt% acetonitrile solution
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Fig. 4. Comparison of height (a) and roughness (b) after immersion experiment in 7 wt% acetic acid and 93 wt% acetonitrile solution
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Fig. 6. 3D image, roughness and maximum damage depth measurement after immersion experiment in 100 wt% acetic acid solution
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Table 2. Comparison of corrosion resistance using scanning electron microscopy and electrochemical experiments
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