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SUMMARY
. Title

Study on the removal of antibiotics and antibiotic—resistant bacteria in treated

effluent of animal wastewater

ll. Importance and Objectives

In order to prevent the discharge of untreated antibiotic materials and
antibiotic—resistant bacteria from animal waste treatment facilities, possible
selections of potential advanced oxidation processes (AOP) were investigated and
their performance was compared in terms of anitibiotics degradation and

enhanced disinfection of antibiotic—resistant bacteria.

lll. Scope of Research
= Comparison of potential AOPs for antibiotics degradation
= Comparison of AOPs for the disinfection of antibiotic—resistant bacteria

= Suggestion of potential AOP processed and their position and role.

V. Results and Discussion

= Application feasibilities were compared between potential AOP combinations
(UV-based and Ogs-based) for the degradation of antibiotic compounds and
antibiotic—resistant bacteria in animal wastewater.

* In water body with a good water quality, Os/UV combination was best for
antibiotics degradation.

 In a real animal wastewater, Os/UV/H.O, combination showed the best
performance for anitibiotics degradation and the removal fo COD and color.

= Among total bacteria found in animal wastewtater, the fraction of AMX-resistant
bacterial was very high, which implies that animal farms used AMX very much
recently.

= For the disinfection of total bacteria and antibiotic—resistant bacteria, UV was
better than ozone, and UV/Os combination was better than UV alone. More
than 5-log inactivationl of total HPC was achieved within 30 min with Oz/UV.
The AMX-resistant bacterial was inactivated as much as 5-log within 20 min.

= The O3/UV combo reactor should allow longer residence time and minimize the



energy consumption. So a multi—-chamber vertical-baffled bubble diffuser type
contactor is desirable, and the initially dissolved ozone needs to be irradiated
by UV for a long time.

» The suggested AOPs (Os/UV or Os/UV/H:20., contactor) would be appropriate for
the tertiary treatment of color, COD inclluding antibiotics and for a terminal
disinfection after a series of biological treatments, chemical treatments and
hopefully after precipitation and filtration. So the use of suggested AOP may eb

able to replace activated carbon adsorption and separate disinfection units.

V. Applications

= A technological countermeasure against the leakage of antibiotic compounds
and antibiotic—resistant bacteria to natural environment has been established.

* The suggested AOPs can replace the activated carbon adsorption and separate
terminal disinfection wunits by combining degradation of COD, color and
antibiotics and enhanced disinfection.

= The information provided in this study will be shared with local governments
and environmental engineering companies to renovate the facilities of domestic

wastewater treatment and animal waste treatment.

_iv_
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