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Table 1 Main property parameters of polyurethane carriers with various sizes

AR LA /mm FLERAR/% FVEE /(g em ™) ZSERE/ % FkAEER

R, 0.6 98.4 332 83.0 17.7
R, 1.0 97.7 29.5 85.0 19.3
R, 2.0 97.1 26.4 88.0 21.9
R, 3.0 96.3 24.7 94.0 22.5

R 4.0 95.6 243 97.0 23.7
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Fig. 1 Diagram of experimental reactors
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Fig. 2 Biomass and volatile biomass of biofilm attaching on Fig. 3 EPS components in different layers of biofilm attaching
different microporous carriers on different microporous carriers
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Fig. 5 SEM images of biofilm attaching on different microporous carrier
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Fig. 6 Pollutants concentrations in effluent and their removal effciency in reactors
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Fig. 8 Influence mechanism of micropore diameter of the carrier on the biofilm and performance of wastewater treatment
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Effect of carrier micropore diameter on biofilm characteristics and wastewater
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Abstract In order to improve the lack of selection basis of micropore size of the carrier of wastewater biofilm
process, polyurethane sponge carrier with 5 micropore diameters (0.6~4 mm) were used to build five laboratory-
scale sequencing batch biofilm reactors (SBBR). The effect of the micropore diameter of the carrier on the
biofilm characteristics (biomass, EPS and DHA) and wastewater treatment performance was investigated. The
relationship between the micropore diameter of the carrier and the biofilm characteristics was analyzed. The
results showed that the micropore diameter of the carrier was negatively correlated with MLVSS and MLSS, but
positively correlated with PN, PS, EPS and f. During the early and middle periods of SBBR operation, high
biomass led to the best wastewater treatment effect by the small-pore carrier (0.6 mm, 1 mm), and meanwhile
too much biofilm blocked the internal channels and holes in the microporous environment, thus inhibited the
mass transfer, and reduced the biofilm activity (DHA, f). However, for the large-pore carrier (4 mm), the mass
transfer was fast and the hydraulic shear was strong, which accelerated the desorption and detaching rate of
biofilm, promoted the biofilm activity and the EPS release (mainly TB-EPS), but limited the growth of biofilm
biomass. Comparatively, the appropriate micropore in medium-pore carrier (2 mm, 3 mm) could not only
maintain the appropriate microbial biomass, but also ensure an excellent biofilm structure and activity, providing
good long-term operating conditions and treatment performance.

Keywords  microporous diameter; biofilm biomass; extracellular polymeric substances; dehydrogenase

activity; wastewater treatment performance





