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Abstract

Hospital wastewaters are complex effluents generally
treated together with municipal wastewaters. However,
pharmaceuticals are poorly biodegradable and hence are
mcreasingly released to the aquatic environment. This study
aims investigating the efficiency of ozone (O3) and electro-
oxidation (EO) as post-treatment (following a biological
process) of hospital wastewaters. First, the optimization of
single O3 and EO was performed using a synthetic hospital
wastewater composed by 4 pharmaceuticals (carbamazepine
(CBZ), carbamazepine-10,11-epoxide (E-CBZ), lorazepam
(LZP), ketoprofen (KTP)) in an mitial concentration of 1 mg
L-1 each, evaluating the removal of pharmaceuticals
mndividually and in mixture. The pharmaceuticals were selected
among the ones that resulted to be the less biodegradable
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from a previous study on the effluent of a WWTP serving a
local hospital. Then, the sequential (EO»O3; O3»EO) and
simultaneous combination of O3 and EO (EO+O3) was
studied for the muxture of the 4 pharmaceuticals, under the
previously determined optimal conditions for the individual
technologies. Finally, the best configuration was valdated by
treating a real hospital wastewater, previously treated by
MBBR. The simultaneous combination of O3 and EO
allowed the full degradation of CBZ and LZP in less than 5
min and of KTP and E-CBZ in 90 min, in addition to a
significant decrease (80%) of TOC after 120 mmn. Moreover, it
was possible to decrease the operational treatment cost by
avoiding the use of electrolytes and by reducing the dose of
ozone required for the > 95% degradation of the selected
pharmaceuticals (if compared to the dose required when
ozone was applied individually).
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