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HOSPITAL WASTEWATER TREATMENT SCENARIO DEVELOPMENT

Common organic micropollutants are found in all the elements of the ecosystem. In most cases, the
presence of micropollutants is due to an inefficient removal rate of the treated effluents. According to the
latest analytical studies, new uncontrollable organic micropollutants are increasingly appearing in nature.
They also include undesirable and harmful products that are formed during the functioning of medical
activities. Hospital wastewater (HWW) occurs from numerous medical activities, and their number
depends on the departments number and patients in medical institutions. The study of this new pollutants
class, as well as the technical solution search for the hospital wastewater treatment is a very urgent task.
Particularly complicated is the removing micropollutants task in the presence of two or more different
antibiotics. If it is possible to achieve the simultaneous several antibiotics removal at the same time, the
hospital wastewater treatment system will be more efficient.

As a rule, organic micropollutants, including antibiotics, are removed using an abiotic process
(adsorption, isomerization and hydrolytic degradation or biotic transformation). Instead, a sustainable
technology based on the application of a membrane biological reactor (MBR) is able to remove
antibiotics. One of the most perspective technologies in MBR family is moving bed biofilm reactor
(MBBR) process. The conducted studies allow us to propose such a scenario. A using double-stage
combined process based on MBBR application with following ozonation treatment is proposed.
Biological stage of HWW treatment is represented with MBBR technology due to its simplicity and low
cost. MBBR reactor needs to be filled with the media for biomass growth provision. To employ all
benefits of systems of attached and suspended growth diffused aeration system is proposed to be
maintained on the bottom part of the reactor.

Physicochemical stage of HWW treatment is represented with photo-Fenton technology due to its
suitability for low HWW flow rates. Manganese oxides were used in photo-Fenton process as a
replacement of the Iron oxides to decrease environmental impact. The optimum dose of Manganese
oxide must be found from preliminary tests as the one corresponding to the highest removal efficiency
obtainable. When developing a scenario for example, the possibility of the simultaneous removal of two
antibiotics was investigated: Ibuprofen and Ofloxacin. Dependences for HWW treatment process control
by varying the values of operational parameters were evaluated using Reduced Quadratic model.
Modelling function for Ibuprofen removal efficiency (IRE, %) in dependence of five operational
parameters of the process including: HRT (A, hours); MLSS (B, mg/L); OC (C, L/hrs); TOE (D, min);
MOC (E, mg/L) was obtained in the following form:

IRE(A,B,C,D,E) =-425.06366 +9.82756 - A +0.27837 -B—5.44187 -C—-0.103094 -D +
+29.00624 -E - 0.000203 -A-B+0.167938 -A-C—-0.14805-A-D +0.243068 - A -E +

+0.000085 -B-C —0.000012 -B-D —0.007283 -B-E —0.13435 -C-D +3.09713 -C-E +
+2.04472 -D-E—0.198241 - A% ~0.000046 -BZ —0.317496 -C2 —0.026039 - D2 —11.9874 -E2
Modelling function for Ofloxacin removal efficiency (ORE, %) in dependence of same five

operational parameters of the process was obtained in the following form:
ORE(A,B,C,D,E) =106.08760 + 3.82851- A —0.048095-B—-5.6707 -C—29.37271-D+133.76384-E +

+0.000137-A-B-0.05701-A-C-0.331088-A-D+1.32362-A-E+0.011066-B-C+0.013665-B-D —

(1

~0.088636-B-E—0.97404-C-D+5.57554-C-E+2.51907-D-E—0.017078- A2 +1.42799-107° . B? —

~1.55572-C2 +0.187694-D? +1.907-E>
)
The basic set of operational parameters was fixed with the set of optimum values. Dependencies were
obtained for Ibuprofen and Ofloxacin removal efficiencies when one or two operational parameters were
variedPractical application of the mentioned above HWW treatment method may be controlled in two
stages. First stage includes preliminary tests for evaluation of optimum MOC. Second stage is based on
continuous evaluation of HRT and TOE using analytical modelling functions.
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