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Microbially Influenced Corrosion(MIC)

is often a significant factor in

controling the long-term performance of most structural materials in industrial

applications.

This papers cover MIC mechanism and evaluation of stainless
steels in soil and sea water environments.

Papers also cover detection, monitor-

ing and mitigation of MIC, biocides and treatments.
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Table 1. Bacteria known to cause microbially influenced corrosion

Classificatio Genus‘ or pH range Temperature Metals affected Action
n‘ Species range C
Desulfovibrio A8 10-40 Iron and steel, stainless steels | Utilize hydrogen in reducing
_ |(D. desulfuricans) aluminum, zinc, copper alloys S0,* to 8% and H,S
Anaerobic Desulfotomacul
L oromactium -8 10-40 Iron and steel stainless steels | Reduce S0,*~ to 82~ and H,S
(D. nlgrxflcansz
Oxidizes ferrous (and
Gallionella 7-10 20-40 Iron and steel stainless steels | manganous) to ferric (and
manganic)
Aerobic Oxidizes ferrous (and
Sphaerotilus 7-10 20-40 Iron and steel stainless steels | manganous) to ferric {(and
manganic)
| ) Some strains can reduce
Pseudomonas v7—10 20-40 iIron and steel stainless steels ; Fe™ 1o Fel*
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Fig. 4. Variation of the EPS content of the biofilm
formed on tube and plate specimens of 654 SMO
SAF 2507 and SB8 as a function of the corrosion
potential. All stations. All exposure periods. The
dashed area corresponds to 80% of all experimen-
tal data.
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Table 2. Typical water treatments to prevent microbially influenced corrosion
F A g A 5 & 9 9 ALgA o8 A 5 A Ll ﬂi
HYJFEYel 2§ pit-|multiple injection|{ 2%, Add w2}
Chlorine pH 65~7.5 ting X crevice['$HE F3 A H | AF d42F  EA
corrosion 2 7l% 48 -
Chlori 27t AwAd oo |SRBE  FA =4
orine . -
Lior] pH 6~10 A BeolA A WA |chlorine ¥t} o & I
Dioxide Uz Q)
Henob MICE #xlaly] 9[%& £79 wed -
Yplrf’;‘ous pH up to 8.7  |3A= 0.5ppm o] A|otol hal M F A
“ #A A A ok 2 ,
Hydrogen 2 A 2Fol 9o |PA HE8SF dn|FH A2 &y
verog No limitations | A &el tisis 4 |8329e dosx | d
Peroxide Wy o ore
Fe, Mno| glx &7 |#A7 =2 & |MICst BHE #7 o
(ozone& Fe, Mn& | AE/i15 gasket €| E Aolsl=d FH | AN Aladd g}
One lggy sgE= 4 aA7 2449) Q)
A1 1)
Figol A B(R[2ddd2A AHE frEo] =A[AFTBEANG B
Cationic 4 B2 & surfactant 9} |crevice corrosion& | Al 28] adHY F A= EHE A
Surfactants wedted fw "olldoeTWF A&, gg
=)
Ultraviolet fdo] =y R 20um o)Al B$|Mercury vapor lamp| %71 && A A 3HA]
e 2 A7 2 254nms| UV e 2o ALE
adiation A} R Ao AYA B
g AS A ae] Hg doyd & < o A% B2 WAHAAHNSE #Ze A8 Agol F
o}, 2H Qe a7 Bol xoje AHELAL 4 MICE 228 4 de AL oy R A
o] Y7zt systeme MIC ¥ =7 olg o002 Aol 43 AR ALE T fé:”’ﬂ AAEA FH
FR A ddE 2F3 stdor ok WA A 2l we wdtejol st 2 {459 3
go A utgglole] A AIHE BaAF]7] Y8 A7t gle Alawle] dA & °131‘31«] A FH
F45& FrMA7le EARAF crevice BES g7} MICE #x8 4 = 713 5389 2
AASFAY BaA7ls wyol ol¢ &x}Hol Holt}
t}. &4 lining YEE ARt =5 &4
odvid &3y g FHestw| FAg #xE 7. &4 2
F ok 2y MICE #2387 st &5
Aol mud theiM e EEEith dutyoex ol M&d vie} o] nYE FEFAE A}
dubR g w37l Y= 100 mV ol dE 237 we FHEFoz WME £ TP
2otsle o MICE wx8l7] Halirde 2 o4 7] B At wAHA 3 e ad I
o] Bg¥ A v 2#y YEARA &= dME mAAE 2F RHoz JYEHE AL
wAle FHLdlE AL AFE HEHo o 7t 2% RaEz oy 9ed ZAsle £ 8
g 5% ety dudrdA & A49E 7 olgdrt. watd HIT AYsvt =g wel
St AS, F4HAANE doF Fdd Aaddy A A g, JaHE, AAA, HIrx



258 SR A8 A25d AM2EA 1996, 6

T vl Atg-#A o] st FAE
of we} ol g MulfA LAHE P E B
FAsteiol F ERE ophzl, HA
field test®} #7Ad 714 =A% Lab. testE &
d s delede g gk A
AAL FAATF7E A3 T A E F4g o]
o]; B},

oy

A E X o
M o=

8. % I

HO
rot

1. R. H. Gains :J. Ind. Eng. Chem., 4 128
(1910).

2. R. A. Buchanan et al : Proc. of 2nd Intn’
Conf. on MIC, New Orleans, NACE, 40/1
(1995).

3. A. M. Brrennenstuhl, T.S. Gendron and R.
Cleland : Corrosion Sci., 35 699(1993).

4. K. C. Lunden and T. M. Stastny : Corrosion
85, Paper No.296, NACE, (1985).

5. R. Tatnall, J. Stoecker and A. Piluso : Mate-
rials Performance, 20(6) 41(1981).

6. G. Kobrin and R. L. Strong : ibid, p.46.

7. L. H. Laliberti : Proc. Conf. on Pulp and
Paper Corrosion, Houston,NACE, (1974).

8. S. C. Dexter and G. Y. Gao : Corrosion, 44
717(1988).

9. G. Kobrin : “A Practical Manual on MIC”
ISBN Report 1-877914-56-8, NACE, (1993)

10. J. Widdel et al: Springer-Verlag, 4 3352
(1992).

11. M. G. Fontana : Corresion Eng. McGraw-
Hill Book Co., 392(1986).

12. S. C. Dexter : Metals Handbook, 9th Ed.,
Vol.13 Corrosion, ASM
(1987).

International,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

H. H. Uhlig and R. W. Revie . An Introduc-
tion to Corrosion Sci. & Eng.,, Wiley-
Publication, 93(1985).

W. C. Ghiorse . Ann. Rev. Microbiology, 38
515(19845.

R. C. Salvarezza and H. A. Videla . Acta
Gientifica Venezalana, 35 244(1985).

S. C. Dexter and G. Y. Gao : Corrosion, 44
717(1988).

J. P. Audouard et al : Intn” conf. on MIC,
New Orleans, NACE, 3/1(13995).

K. d Efird : Corrosion * 75, Paper No. 124
(1975).

J. R. Scully and K. J. Bundy : Materials
Performance, 24 4(1985).

TERMOC D& 260 WAENAIHKE 82
(1982).

K. p. Fischer : Proc. 8th Scandinavian Cor-
rosion conf. Helsinki, 157(1978).

K. Kasahara, H. Adachi and F. Rajiyama :
Proc. 8th Intn” Cong. on Metallic Corrosion,
Frankfurt 1832(1981).

G. H. Awad, F. M. Abdel Halim and R. M.
El Arabe : British Corrosion J., 15(3) 140
(1980).

J. R. Scully : Master thesis, John Hopkins
University, (1982).

D. H. Pope : Final Report, EPRI CS-5495,
EPRI, Palo Alto CA., (1986).

E. Levin : British Corrosion J., 26(1) 63
(1991).

R. E. Tatnall : Corrosion " 84, Paper No.95
Houston, NACE, (1984).

G. Kobrin : Material Performance, 15 38
(1976)

Interscience



