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Biological gas treatment techniques have been studied and used as alternatives 

for the traditional physical-chemical techniques for the control of VOCs 

emissions [1]. However, these techniques show major challenges, especially for 

poorly biodegradable compounds. The membrane bioreactor (MBR) for waste 

gas treatment is a technological advantage that makes it possible to separate 

gas and liquid phases. Pollutants diffuse through the membrane and are 

subsequently degraded by the microorganisms in the biofilm. The scarce 

literature MBR data which are mainly focused on toluene removal [2] indicate 

that the MBR could potentially be more effective than conventional biosystems, 

although it still requires additional investigation and optimization with other 

compounds and with complex VOC mixtures. This study was performed to 

evaluate the performance of a MBR to treat gas contaminated with ethyl acetate 

under various operating conditions. A composite membrane consisting of a 

porous polyacrylonitrile support layer coated with a very thin (0.3 µm) dense 

polydimethylsiloxane top layer was used.  

The membrane bioreactor was operated under continuous loading for 3 months. 

Several operational conditions were tested: ethyl acetate concentration varied 

from 400 to 2500 mg Nm-3 at gas empty bed residence times between 15 and 

60 s. At the moment, a maximum elimination capacity of 206 g m-3 h-1 with 70% 

of removal efficiency (RE) has been achieved working at 15 s of EBRT. Next 

experiments will provide useful information in order to optimize the MBR in 

terms of EBRT and a comparison with the conventional biotechnologies will be 

carried out. 
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