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	Short introduction & description of the PhD project
	Biofilms are microstructured microbial communities, in which microbial cells are encased in a self-produced extracellular polymeric substance, comprising proteins, polysaccharides and extracellular DNA. In the environment, the species composition of biofilms depends on the surrounding water, temperature, pH, and the concentration of organic nutrients, among other factors. Biofilms formed at submersed steel surface can accelerate or occasionally slow down corrosion rate. The “protective” effect of biofilms can be observed in the initial stage of biofilm formation and seems to depends on the carbon source concentration in the water. However, for long exposure time, the protective effect of biofilm morphs into acceleration of corrosion rate, likely due to the complex three-dimensional structure of biofilms, which create differential aeration zones on the steel surface, where localised corrosion increases. However, the unified corrosion mechanism of steel in presence of mature microbial biofilms has not been yet elucidated. In this project, the PhD candidate will investigate the local dynamic of biofilm formation on steel and microbially influenced corrosion of steel, combining local electrochemical measures with scanning electrochemical microscope and surface analysis via scanning electron microscopy. Biofilms on steel samples will be grown in dedicated bioreactors to increase reproducibility. The Microbial Ecology of biofilms will be also investigated to determine those species that have a prevalent protective effect on the steel surface. Different steel samples ranging from common carbon steel to superduplex, corrosion-resistant steels will be tested, both in the laboratory and in Ningbo coastal waters. This NIMTE/CBI-UNNC joint PhD project is suitable for a M.Sc. in Chemical Engineering or Material Science with an interest in Microbiology and Biofilm Science.

	Contact points
	Informal inquiries may be addressed to Associate Prof Enrico Marsili (enrico.marsili@nottingham.edu.cn) and Prof Zhenlun Song (songzhenlun@nimte.ac.cn). 




