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Fouling characteristics of microorganisms in circulating cooling water system
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Abstract: Some specific bacteria can grow in the industrial circulating cooling water piping and secrete extracellular
polymeric substances(EPS). The interaction between EPS and circulating cooling water is the main cause of biological
fouling in industrial circulating cooling water system. High-throughput biological sequencing was used to analyze the
dominant bacteria of biological slime in the circulating cooling water system. EPS secreted by the dominant strains in
slime was investigated , the equilibrium adsorption experiment was carried out by mixing EPS with mineral suspension.
Based on the traditional chemical analysis, modern analytical technologies including XRD, Raman, EDS and SEM were
applied to investigate the minerals formed by biochemical reaction between EPS and ions in circulating cooling water,
and the adsorption behavior of EPS on the surface of main minerals. It provided an important theoretical and experimental
basis for reducing microbial fouling corrosion. The results showed that when the microorganisms were incubated in
circulating cooling water containing a higher concentration of nutrient, Actinomycetes gradually became the dominant
bacteria in cooling water. In a neutral environment (pH=7.78) with roughly same pH of circulating cooling water,
polysaccharides(EPS—C) and protein(EPS—-N) in EPS were more likely to adsorb on Fe,0, surface, while nucleic acid
(EPS-P) was more likely to adsorb on SiO, surface. The adsorption of EPS on mineral surface was physical adsorption.
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