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ABSTRACT

The subject of this research was electron equivalent fluxes about the decomposition of
pharmaceuticals (sulfamethazine and sulfathiazole) using an oxygen-based membrane
biofilm reactor (MBfR). The influent concentrations in pharmaceuticals feed-medium were (in
ppb): sulfamethazine (40) and sulfathiazole (85). The oxygen-based MBfR system consisted of
two membrane modules connected to a recirculation loop. The main membrane module
contained a bundle of 32 hydrophobic hollow-fiber membranes inside a polyvinyl-chloride
pipe shell and the other module contained a single fiber used to take biofilm samples. Pure
O2 was supplied to the inside of the hollow fibers through the manifold at the base, and the
O2 pressure for both reactors was 13 kPa. (1 kPa = 0.0099 atm=0.145 psi). HRT was 3 h. The
decomposition ratio of pharmaceuticals (sulfamethazine and sulfathiazole) using oxygen-
based MBfR was (%): sulfamethazine (77 ± 2) and sulfathiazole (87 ± 2). In all cases, nitrifica-
tion was the largest provider of electrons, together accounted for at least 99.98% of the total
electron flux.
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1. Introduction

The presence of pharmaceuticals in the environment
is a growing concern. The number of reports of measur-
able concentrations of pharmaceuticals found in the
environment is growing. Despite the numerous reports
on the environmental occurrence of pharmaceuticals at
levels in the range of nanogram to low microgram/liter,

the environmental significance of their presence is
largely unknown. With a growing population and an
increased demand for medicine, the amount of pharma-
ceuticals entering the environment is steadily growing.
Pharmaceuticals enter the environment through vari-
ous routes. Pharmaceutical compounds, including their
metabolites and conjugates, are mainly excreted in
urine or feces. They enter municipal sewage treatment
systems where they can be degraded, absorbed to
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