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Study for biomineralization of biofilm formed on carbon steel
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This study aimed to clarify the mechanism of biomineralization, that is,
precipitation of vivianite also known as ferrous phosphate in biofilm (BF) of Pseudomonas aeruginosa
PAO1 formed on a carbon steel surface. P. aeruginosa BF created oxygen concentration cells, which
ferrous ions eluted from the carbon steel surface (microbiologically influenced corrosion, MIC).
Consequently, it appeared that vivianite was formed from ferrous ions and phosphate ions contained
in culture medium. lron concentration accumulated in BF was approximately 13% in comparison with a
carbon steel (100%). Analysis of synchrotron radiation computed tomography images showed a number of
concave traces, which seemed to indicate MIC, along concave area of BF with bumpy construction. It
appears that MIC observed in the present study is different from mechanism of MIC caused by a
commonly accepted oxygen concentration cell model.
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