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A B S T R AC T

The capacity of removal polycyclic aromatic hydrocarbons (PAHs) by membrane bioreactor 
(MBR) has been studied. The study has been developed at pilot scale using a pre-denitrifying 
MBR and several stages have been checked at bench-scale. Concentration of PAHs was deter-
mined by gas chromatography (GC) and mass spectrometry (MS) with twister and a balance 
on the MBR system was achieved. The system was feeded with raw wastewater which contains 
usually pyrene, phenanthrene and fl uoranthene at low concentration (<0.3 ppb). Treated waste-
water concentration was under detection limits for all detected PAHs and sludge accumulation 
was not observed. Under operational MBR conditions, several removal mechanisms and differ-
ent removal rates for each compound are presented along the treatment process. Bench-scale 
experiments reveal that PAHs removal is mainly due to sorption and air stripping, however the 
volatilization and biodegradation present a questionable insignifi cant contribution. Toxicity by 
PAHs during MBR treatment can not be expected due to the low bio-available for the microor-
ganisms mainly as a result of the high removal by air stripping.
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1. Introduction

The polycyclic aromatic hydrocarbons (PAHs) are 
hydrophobic organic compounds with two or more 
fused aromatic rings with a relatively low solubility in 
water and a high octanol/water partition coeffi cient 
(Kow). These substances are originated from pyrolysis 
of organic compounds under temperature conditions 
ranging from 500°C to 900°C specially by incomplete 
combustion during industrial and other human activi-
ties, such as processes of coal and crude oil, combustion 
of natural gas or wood, combustion of refuse, vehicle 

traffi c, cooking and tobacco smoking, as well as natural 
processes such as carbonization [1,2].

Wastewater levels of PAHs depend on the industrial 
effl uents added to the domestic and runoff discharges 
[2,3]. PAHs in domestic wastewater varied from 0.005 
to 14.3 μg l−1 and in mixed urban wastewater from 2.7 to 
26.4 μg l−1 [4]. A predominance of low molecular weight 
compounds was observed in urban wastewater where 
phenanthrene (PHE), naphthalene, fl uoranthene (FLT) and 
pyrene are usually the most abundant compounds [2].

Several PAHs are considered as widespread envi-
ronmental pollutants, hazardous to ecosystems and a 
human health risk due to its carcinogenic and mutagenic 
properties close to its persistence and lipophilicity [5,6]. 
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