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Microbial Corrosion and Methods to Prevent and Control it Using Coatings and

Biological Factors
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Abstract

Microbial corrosion is an electrochemical process that microorganisms able to start, facilitate or accelerate corrosion
reaction, without changing electrochemical nature of it. One of the ways convincing for existence microbiological corrosion
against chemical corrosion, identifying microorganisms that are involved in this type of corrosion. Iron bacteria, Sulfur
bacteria and Sulphate-Reducing bacteria are the important microorganisms in the corrosion. Because of the most industries
are a water-related, the various departments are involved in the growth and microbial activity. And annual imposes heavy
costs to the industry in worldwide. Hence, various methods have been proposed to deal with this phenomenon including
cathode protection, inhibitors, coatings containing chemicals and self-healing’s organic materials, biocide, biofilms,
polysaccharides produced by microbial species and the role of nanotechnology in corrosion control. In this paper, we
introduce microbial corrosion and new methods of protection corrosion such as using of biofilmss and microbial
polysaccharides that are both economical and biodegradable because of they are produced from biological sources.

Keywords

Microbial corrosion, Microbiologically-influenced corrosion, Anti-corrosion coating, Biofilm, Polysaccharide.
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2 Galvanic corrosion

3 Pitting corrosion

* Selective attack

3 Stray current corrosion

® Microbial corrosion

7 Intergranular corrosion

8 Concentration cell corrosion (crevice)
? Termogalvanic corrosion

10 Corrosion caused by combined action
1 Corrosion fatigue

12 Fretting corrosion

13 Stress corrosion cracking

4 Hydrogen damage
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Fe — Fe + 2¢ M)
Fe”? > Fe™ +e¢" )
0, +2H,0 + 4e” — 40H )
2Fe + 0, + 2H,0 — 2 Fe (OH) , )
4Fe (OH), + O, — 2H,0 + 2Fe,05.H,0 ®)

©2 rust
Fe203- X H20
"pitting”™ —p Cathode:
Anode: +2 02 +2H20 +4e-
Fe —> Fe ~ +2e- — 4 OH-

Fe+2—)Fe+3 +e” IRON
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* Anaerobic type of microbiological corrosion
3 Sulphate-Reducing Bacteria

¢ Aerobic type of microbiological corrosion

7 Sulphur-Oxidizing Bacteria

¥ Algae

° Iron bacteria

1 Ferrobacteria

" Tubercles
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! Biocorrosion
2 Microscopic
3 Macroscopic
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! Gallionella
2 Sulfur bacteria
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