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Fig.1 Dynamic simulation of the pipe network system
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Fig.2 Microbial biomass on the pipe wall of the simulated DI and UPVC pipe networks under different disinfection methods
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Fig.3 Bacteria in water flowing in the simulated DI and UPVC pipe networks under different disinfection methods
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Fig.4 Contour map of three dimensional fluorescence spectra of biofilm on the pipe wall under different disinfection methods
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Abstract Uliraviolet (UV) has a good disinfection performance on microorganisms but with a weak durative.
Tea polyphenols (TP) or sodium hypochlorite was used as an adjunct disinfectant for UV disinfection. In the
dynamic simulation system of pipe network, the variations of microbial biomass, microbial community structure
and organic matter fluorescence were compared between UV-TP and UV-NaClO combined disinfections. Results
showed that the former had a better inactivation effect on microorganisms than the later, and a stronger cell-
killing ability against pathogenic bacteria and chlorine-resistant bacteria. The change in fluorescence
characteristics of tyrosine and humic acid after UV-TP combined disinfection indicated that the contents of these
two substances were greatly reduced, which may affect the growth of microorganisms. In addition, the
appearance of catechins and epicatechins in the biofilm on the pipe wall indicated that the occurrence of
interaction between tea polyphenols and microorganisms. After UV-NaClO combined disinfection, a blue shift
happened on the fluorescence characteristic peaks of tyrosines, which indicated that hypochlorous acid entered
the cell of microorganisms and played an oxidation role accordingly.
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