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Microbiologically Induced Corrosion (MIC) represents a significant economic and environmental challenge, especially in the oil and gas industries, where the formation of biofilms by microorganisms accelerates the deterioration of metallic surfaces. Among the bacterial species associated with this phenomenon, Stutzerimonas stutzeri stands out. This is a marine bacterium with the capacity to form biofilms and degrade hydrocarbons, thus compromising the integrity of metallic structures and oil quality. Innovative control strategies, such as the use of bacteriophages, have proven to be promising alternatives to chemical biocides due to their specificity, their production of enzymes that degrade the extracellular matrix, and their potential for application in combined cocktails. In this work, the effects of isolated phages and a non-specific phage cocktail on the growth and biofilm formation of S. stutzeri were evaluated. Assays were conducted in MBEC (Minimum Biofilm Eradication Concentration) microplates and in pilot tanks containing carbon steel coupons, with assessment of bacterial growth, total biomass, biofilm morphology by Scanning Electron Microscopy (SEM), surface roughness by optical profilometry, and observation of adhered cells by fluorescence microscopy. The results showed that, although the phage cocktail did not cause a significant reduction in the growth of planktonic cells, it was capable of preventing biofilm formation, especially at a Multiplicity of Infection (MOI) of 10. Optical profilometry analysis indicated lower roughness on the treated coupons, suggesting a lower presence of biofilm. Fluorescence microscopy also revealed more spaced-out cells on the coupons treated with the cocktail at MOI 10. These results suggest the biotechnological potential of the phage cocktail for the control of S. stutzeri biofilm and for the mitigation of MIC in industrial environments, such as oil exploration.
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