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Elimination of 6 acidic (clofibric acid, diclofenac, ibuprofen, ketoprofen, mefenamic acid and
naproxen) and 2 neutral pharmaceuticals (carbamazepine and primidone) in municipal wastewater were
investigated in this study. In addition to monitoring the concentrations of the pharmaceuticals
ina full-scale activated sludge system (AS) and a pilot-scale membrane bioreactor (MBR), lab-scale
batch experiments with biosolids collected from the examined reactors were carried out to
investigate the mechanisms in elimination of the pharmaceuticals. A series of batch elimination
exper iments were conducted under pH=7 and 6, and the importance of pH was shown by the significant
differences in elimination rates under different pHs. [t was found that elimination of
pharmaceuticals could be mostly attributed to biodegradations and el imination of pharmaceuticals
was enhanced under the lower pH regardless of the types of biosolids. Degrees of mineralization
of two pharmaceuticals (ibuprofen and diclofenac) were investigated in this study as well by using
14C-labeled compounds. Regarding diclofenac, a limited mineralization in the batch tests was
confirmed although the compound has been considered as a biologically-refractory pharmaceutical.
Although ibuprofen has been considered as a readily-biodegradable pharmaceutical in previous
studies, the results obtained in this study demonstrated that the degree of mineralization of
ibuprofen would be limited in biological wastewater treatment. In the batch experiment where
biosolid concentration was 0.5 g-SS/L and initial ibuprofen concentration was 1 pg/L, after 25 hours
of incubation, only up to 10% of 14C-labeled ibuprofen was mineralized while almost 100% of initial
ibuprofen was eliminated on the basis of GC/MS measurement. |t was found that most of degraded
ibuprofen existed as some forms of intermediates in the liquid phase after 25 hours of incubation.
Even when biomass concentration of 13 g/L (no dilution of sludge from the MBR) and initial ibuprofen
concentration of 1 pg/L were examined with 14C-labeled ibuprofen, about 50% of mineralization was
achieved after 25 hours of incubation. The results obtained in this study imply that a large portion
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