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ABSTRACT The influence of welding defects, water compositions and microbioclogical species
on MIC {microbiologically influenced corrosion) was studied. The open circuit potential (OCP) was
measured during MIC test. Tt was found that OCP shifted to a higher level when the system was
inocculated with bacteria and it decreased dramatically when MIC started. As a contrast, the OCP
kept stable in the system without bacteria. Among a series of welding defects the golden heat tint
was found to be the most susceptible to MIC. It was found that pitting corrosion happened when C1~
content in the water was high. The tubercles over pitting were observed with SEM. Some elements
inside of the tubercles were measured with EDXA. Microbiological analysis of a corroded and a non-
corroded samples revealed the significant difference to be number of the Mn-Fe oxidizing bacteria

between them.
KEY WORDS microbiologically influenced corrosion [MIC), stainless steel, weld, open circuit
potential shift
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Fig.1 Influence of bacteria (addition after 10 d) and water
medium on open circuit potential of 304L: stainless

stee]
(samples A3, B3 and C3 in water medium No.1, sam-
ples B4 and D4 in water medium No.2)
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Table 1 Chemical compusition of the water

Water medium Compuosition, mg/L pH
No. [ Ca K Mg [ 502~ NO; NO; PO,
1 10.0 49.0 1.3 B.0 5.3 33.4 4.6 0.005 0.07 B.0
2 9.0 55.0 5.0 7.0 250.0 35.0 9.0 0.030 0.30 78
¥ 2 ZRSHKE
Table 2 Test condition
Group No. Sample Water medinm No. Temperature, T Bacteria
1 Al,B1 C1, D1 1 40 Without
2 AZ, B2, C2, D2 2 40 Without
3 A3, B3, C3, D3 1 40 Adding
4 A4, B4, C4, D4 2 40 Adding
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Fig.2 Influence of bacteria (addition after 10 d) on open
circujt potential (Vo) of 304L stainless stee] (sample
B2 without bacteria; samples A3, A4 and C3 with

bacteria)
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Fig.3 Schematic illustration showing the potential shift in-
duced by microbiology
{V1—potential without microbiclogical influence,
Vz—potential with microbiclogical influence,
Vy—repassivation potential, V,—pitting potentail)
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Fig.4 Result of EDXA about the porous substance in tu-
bercle on the sample B4
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Table 3 HResult of microbiclogical analysis on tested samples B3 and B4

Bacteria species

Sample State Heterotroph Mangannese

Psendomonas Sulphate reducing Polymeric sugars Thicbacillus

microorganisms oxidising bacteria species bacteria fermenting bacteria  species
B2 Uncorroded 2.9x10°% 61 530 1 =1 2
B4 Corroded 3.8x10° 5.6x10% 2300 <1 <1 8
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Fig.5 Structural morphologies of extra polymer substance (a) and bacteria cells (b} inside the tubercle on sample B4
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Fig-8 Morphology of pits under the tubercle on the sample
B4
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