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A symbiotic microalgal-bacterial biofilm can enable efficient carbon (C) and
nitrogen (N) removals during aeration-free wastewater treatment. However, the
contributions of microalgae and bacteria for C and N removal remain
unexplored. Here, we developed a baffled oxygenic microalgal-bacterial biofilm

reactor (MBBfR) for non-aerated treatment of greywater. A hydraulic retention
time (HRT) of & h gave the highest biomass concentration and biofilm S B aES
thickness, as well as the maximum removal of chemical oxygen demand .

(94.8%), linear alkylbenzene sulfonates (LAS, 99.7%), and total nitrogen (97.4%).

HRT of 4 h caused declines of all the performance metrics due to LAS

biotoxicity. Most of C (92.6%) and N (95.7%) removals were ultimately

associated with newly synthesized biomass, with only minor fractions

transformed into COZ2 (2.29%) and NZ (1.79%) on the function of multifarious

related enzymes in the symbiotic biofilm. Specifically, microalgae

photosynthesis contributed to the removal of C and N at 75.3% and 79.0%,

respectively, which accounted for 17.3% (C) and 16.7% (N) by bacteria

assimilation. Oxygen produced by microalgae favored the efficient organics

2ozl

mineralization and COZ2 supplying by bacteria. The symbiotic biofilm system
achieved stable and efficient removal of C and N during greywater treatment,
thus providing a novel technology to achieve low-energy-input wastewater

treatment, reuse, and resources recovery.
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