I 654

it g 3

$% & $R Tetsuto-Hagané Vol. 88 (2002) No. 10

WTFKPDOIF - MREEIC L D SUSIMAL B LT
SUS316LERBRIENBEYFEE R (F=%R)
—iF - BERMHEBEOKRE—

kb GEET - NEOER® - BER O fERT - Kl FAT

PRAR

fE* - &A B

Microbiologically Influenced Corrosion of SUS304L and SUS316L Welds Caused
by Aerobic and Anaerobic Bacteria in Groundwater (II)
—A Role of Aerobic and Anaerobic Bacteria—

Yasushi KIKUCHI, Masayoshi OZAWA, Kenji TOHMOTO, Hideto ONISHI, Takeshi SAKANE and Toshio ANZAI

Synopsis : Microbiologically influenced corrosion was suspected in a corrosion failure of stainless steel (SUS316L) piping, carrying saline groundwater.

Laboratory simulation studies were planned to find out the mechanism of the corrosion. Culturing of bacteria strains in the ground water re-

vealed 7different species. Six of them were aerobic and one of them was anaerobic microbe that is Sulfate Reducing Bacteria (Desulfovibrio

sp.). They were incubated separately in liquid medium and exposure studies were conducted. Formation of biofilm on SUS316L coupons was

observed when they were exposed to the test solution with Comamonas sp., Sphingomonas sp., Agrobacterium sp., and Desulfovibrio sp. Pit-

ting corrosion sites were observed on SUS316L coupons exposed in Desulfovibrio sp. inoculated solution. Corrosion potential of SUS316L

coupons became noble when they exposed to the solution with Nutrient broth (NB). When SUS316L coupons exposed to the solution with-

out NB and the sterile solution, the increasing of corrosion potential was not seen. The corrosion potential decreased when exposed to the

aerobic microbes inoculated solution. However, in case of Desulfovibrio sp. inoculated solution, it stagnated in early stages, and increased
after that. It was thought from the above result that Desulfovibrio sp. with aerobic microbes that are able to formed biofilm could influence

this MIC.
Key words : MIC; SUS316L; bacteria; SRB; Desulfovibrio sp.
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Table 1. Composition of culture medium for anaerobic

bacteria.
Nutrient Broth 3g
(NH.)zFe(SO4)z - 6”20 0.1 £
Artificial sea water | 1000ml
Agar 20g

Table 2. Composition of culture for sulfate reducing bacte-
ria.

Nutrient Broth 3

Na-lactate 5g
MgSO, 1.5¢g
Na,SO, 1.5g
KH,SO, 0.5¢
(NH,),Fe(SOy),-6H,0 0.1g

Distilled water 7000ml
haCl 25g
{eH 7.2
TE % %i L f: °
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Fig. 1. Photographs of bacteria in the groundwater.
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Table 3. Genus name of A-J bacteria.

A |Bacillus sp.

B |Comamonas sp.

, F, H{Sphingomonas sp.
D, E |Agrobacterium sp.
G |Micrococcus sp.

I  |Staphylococcus sp.
J  |Desulfovibrio sp.
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Fig. 2. Variation of colony forming units (A-I) and most probable number in bacterial solution as a function of time.
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Fig. 3. SEM micrographs of surface condition on SUS316L
base metal after 40 d exposure test in each aerobic
bacterial solution.
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Fig. 4. SEM micrographs and EDX analysis of biofilms on SUS316L base metal after 40 d exposure test in strain-B and C inocu-

lated solution.
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Fig. 5. SEM micrographs of surface condition on SUS316L base metal after 40 d exposure test in strain-J inoculated solution.
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Fig. 6. SEM micrographs and EDX analysis of biofilms on
SUS316L base metal after 40d exposure test in
strain-J inoculated solution.
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Fig. 7. SEM micrographs of surface condition on SUS316L weld metal and HAZ after 40 d exposure test in strain-J inoculated so-

lution.
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Fig. 8. Variation of corrosion potential in bacteria inocu-
lated solution as a function of time.

Table 4. TIG welding condition.
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Fig. 9. Schematic illustration of a corrosion process in the culture with aerobic microbes and Desulfovibrio sp.
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