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treating 2-ethoxyethanol
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Fig. 2 Stable operation curve with membrane biofilm reactor and operation curve of inlet and outlet gas concentrations
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Fig. 3 Influence of inlet concentrations and residence time on 2-ethoxyethanol removal
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Fig. 4 Influence of liquid spraying density and pH of circulating liquid on 2-ethoxyethanol removal
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Fig. 6 Relative abundance of microorganism species at the phylum and genus level
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Gas-phase 2-ethoxyethanol removal by membrane biofilm reactor
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Abstract In this study, membrane biofilm reactor (MBfR) was used to treat waste gases containing 2-
ethoxyethanol emitted from water-based painting works. The effects of operating parameters such as inlet
concentration, residence time, liquid spray density and pH of circulating liquid on the purification performance
of MBfR were investigated, as well as the degradation kinetics of 2-ethoxyethanol. The 16S rRNA and
macronomic sequencing technologies were used to analyze the structure and functional genes of microbial
community. The results show that the optimal residence time, pH of circulating liquid and spray density were 10 s,
7.6 and 1.2 m*-(m*-h)”', respectively. The maximum reaction rate of 2-ethoxyethanol was 666.67 g-(m’-h)™". The
increase of inlet load affects to the shift of the microbial community structure in MBfR. The predominant genera
changed from Methyloversatilis at 30 d, Methyloversatilis and Pseudomonas at 90 d, to Flavobacterium and
Thauera at 145 d. The experimental results show that MBfR could effectively degrade 2-ethoxyethanol with the
removal efficiency up to 99.6%. It provides reference for treating alcohol-ethers waste gas produced by water-
based painting.

Keywords  membrane biofilm reactor; volatile organic compounds (VOCs);, water-based painting; 2-
ethoxyethanol
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