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Removal of a mixture of chiral pharmaceuticals by an aerobic granular sludge
bioreactor and its effects on the biomass
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In the last decade, pharmaceuticals have received increasing attention as emerging pollutants. Most of the drugs
currently in use are chiral pharmaceuticals (CPs), commonly marketed as racemates i.e. an equimolar mixture of
two enantiomers. Although enantiomers have similar physicochemical properties, most isomers differ in their
biological activities [1]. Additionaly, these compounds are poorly removed at wastewater treatment plants being
eventually discharged into the environment.

Aecrobic granular sludge sequencing batch reactors (AGS-SBR) is a relatively recent promising biotechnology for
wastewater treatment. AGS is formed by microbial self-aggregation and has advantages over activated sludge,
such as dense and strong microbial structure, ability to withstand high organic loadings and tolerance to toxicity
[2]. This technology has been successfully applied in the treatment of domestic and industrial wastewater but
further knowledge on the removal and impact of micropollutants such as CPs is scarce.

In this study, a synthetic wastewater supplied with a racemic mixture of CPs (alprenolol, bisoprolol, metoprolol,
propranolol, fluoxetine and its metabolite norfluoxetine, venlafaxine and salbutamol) was continuously fed into
an AGS-SBR during 28 days. Removal efficiencies ranging between 48-97% were achieved for the targeted CPs.
Norfluoxetine exhibited the highest removal efficiencies for both (S)- and (R)-enantiomers (up to 94% and 97%,
respectively) and enantiomer fractions ranging from 0.44 to 0.74 in the effluent, indicating stereoselectivity
occurring during the treatment process, with preferential removal of the (R)-enantiomer. For all other CPs no
enantioselectivity was observed. Concerning the particle size distribution for AGS-SBR, a decrease in the
percentage of larger granules was observed probably because the presence of CPs in the influent triggered a
gradual disintegration of the AGS which was also confirmed by an increase in the effluent solid content.
Moreover, microscopic observations revealed that AGS changed it morphological features due to CPs exposure.
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