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Persistent pharmaceutical occurrence in different lakes and rivers
usually originates from live stocks, agriculture, aquaculture, house-
holds, and hospitals. The presence of these compounds in the ecosys-
tems leads to fatal consequences. Pharmaceuticals can threaten mi-
croorganisms in the environment, either causing its deterioration or
allowing pathogens to gain resistance against antibiotics and medical
treatments.1 These occurrences in the environment questions the abil-
ity of conventional treatment to remediate pharmaceutical wastewater.

To prevent the presence of these pharmaceuticals in the environ-
ment, membrane separation may be a good choice for water purifi-
cation. Due to the adjustable parameters of the membrane process,
the conditions for the treated water can be optimized.2 Moreover,
membrane modifications can overcome the limitations of the process.
For example, surface grafting modification can improve membrane
selectivity,3 and bulk or material base modifications or material-base
can prevent the membrane from fouling by degradation or by increas-
ing porosity.4 However, the membrane process generates concentrated
pharmaceutical solutionswhich are not suitable for filtration. This con-
centrated solution causes more concern than the diluted one. Where
there is a need need to combine themembrane process with a degrada-
tion process to treat the concentrated solution instead of the expensive
incineration, the best choice to degrade concentrated solutions using
catalytic wet air oxidation (CWAO). The degradation process was
assessed on highly concentrated antibiotic solutions under soft condi-
tions using a 1% Pt/CeZr catalyst. The results showed 89%, 60%, and
60% antibiotics removal during the 1𝑠𝑡, 2𝑛𝑑, and 3𝑟𝑑 cycle, respectively.
Moreover, thermal ex-situs catalyst regeneration allows for a full initial
activity recovery. Furthermore, the treated solutions were subjected
to toxicity assessments, where the treated solution of tetracycline was
revealed to be non-toxic.

To sum up, the hybrid process of combining membrane separation
and CWAO has great potential for pharmaceutical wastewater treat-
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ment. While the process is efficient for pollutant removal, it also avoids
any chemical utilization, recovers all implemented catalysts, and is en-
ergy efficient. Themembrane-oxidation hybrid process may be the key
to sustainable wastewater treatment.

References
1. Bungau, S.; Tit, D. M.; Behl, T.; Aleya, L.; Zaha, D. C., Aspects of ex-

cessive antibiotic consumption and environmental influences cor-
related with the occurrence of resistance to antimicrobial agents.
Curr. Opin. Environ. Sci. Health 2021, 19, 100224.

2. Kárászová, M.; Bourassi, M.; Gaálová, J., Membrane Removal of
Emerging Contaminants from Water: Which Kind of Membranes
Should We Use? Membranes 2020, 10 (11), 305.

3. Bourassi, M.; Pasichnyk, M.; Oesch, O.; Sundararajan, S.; Travnick-
ova, T.; Soukup, K.; Kasher, R.; Gaalova, J., Glycidyl and Methyl
Methacrylate UV-Grafted PDMS Membrane Modification toward
Tramadol Membrane Selectivity. Membranes 2021, 11 (10), 752.

4. (a) Gaálová, J.; Bourassi, M.; Soukup, K.; Trávníčková, T.; Bouša,
D.; Sundararajan, S.; Losada, O.; Kasher, R.; Friess, K.; Sofer,
Z., Modified Single-Walled Carbon Nanotube Membranes for the
Elimination of Antibiotics from Water. Membranes 2021, 11 (9),
720; (b) Bourassi, M.; Karaszova, M.; Pasichnyk, M.; Zazpe, R.;
Hercikova, J.; Fila, V.; Macak, J. M.; Gaalova, J., Removal of Ibupro-
fen from Water by Different Types Membranes. Polymers 2021, 13
(23), 4082.

Bažant Postgraduate Conference 2023: # 10

10


