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5-FLUOROURACIL ELTAVOLITASA
NAGYHATEKONYSAGU OXIDACIOS ELJARASOKKAL

Covic Anett'*, Farkas Lucal, Alapi Tiinde!

1Szegedi Tudoméanyegyetem, Szervetlen és Analitikai Kémiai Tanszék, Szeged, *covi-
canett@chem.u-szeged.hu

Osszefoglalo: A gyogyszerhatoanyagok felfedezése, szintézise és alkalmazasuk elterjedése
1) fejezetet nyitott az orvostudomanyban. Azonban a felhasznalasuk mértékének és kérnye-
zetlinkbe keriilésiiknek egyre tobb ,,mellékhatdsa” nyilvanult meg. Az antibiotikum rezisz-
tens baktériumtorzsek Eurdpaban évente tobb mint 30 000 ember halalaért felelések, vala-
mint szdmos nem kivant kérnyezeti hatas ¢s a hormonrendszer miikodésével kapcsolatos
elvaltozasok is kothetok a gydgyszerhatdéanyagok természetes vizeinkben és ivoviz bazisa-
inkban valé megjelenéséhez. A gyogyszerhatdéanyagok egy része a hagyomanyos fizikai és
biologiai eljarasokkal nem tavolithato el teljes mértékben, ami sziikségessé tette kiegészitd
viztisztitasi eljarasok kifejlesztését. Az altalunk vizsgalt eljarasok a vizfertdtlenitésre elter-
jedten alkalmazott, 254 nm-en sugarzé kinyomasu higanygézlampa hasznalatan (UV fotoli-
zis) alapulnak. Az UV fotolizis hatékonysaga jelentdsen novelhetd oxidaloészerek hozzaada-
saval. Munkank soran a korhazi szennyvizekben jelentds mennyiségben megtalalhatd,
biologiailag nehezen lebomlo kemoterapias antimetabolit hatéanyag, az S-fluorouracil atala-
kulasat vizsgaltuk UV (254 nm), UV/VUV (254/185 nm) fotolizissel, 6zonos kezeléssel,
valamint UV/O3, UV(VUV)/perszulfat eljarasokkal. Méréseink soran az eljarasok hatékony-
sagat dsszehasonlitottuk az 5-fluorouracil atalakulasi és mineralizacids sebessége, valamint
az elektromos energiasziikségletek alapjan, valamint vizsgaltuk a bioldgiailag kezelt kom-
munalis szennyviz, mint matrix hatasat a hatékonysagra.
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APPLICATION OF ADVANCED OXIDATION PROCESSES FOR THE
ELIMINATION OF 5-FLUOROURACIL

Abstract: The widespread use of pharmaceuticals have opened a new chapter in medicine.
However, as their use increases, more serious “side effects” become apparent due to their
release into the environment. The antibiotic-resistant bacterial strains in Europe are accoun-
table for deaths of more than 30,000 people a year, and the presence of pharmaceuticals in
water is supposed to be responsible for several unwanted ecological effects and specific
changes in the functioning of the human hormonal system. Some of the pharmaceuticals
cannot be completely removed by conventional physical and biological processes, neces-
sitating the development and use of additional water treatment methods, which are often
based on using a low-pressure mercury-vapor lamp (UV photolysis) emitting 254 nm UV
light and is widely used for water disinfection. The efficiency of UV photolysis for the de-
composition of organic contaminants can be significantly increased by the addition of
oxidizing agents. In this work, the transformation of 5-fluorouracil, a hardly biodegradable
chemotherapeutic drug, which is frequently detected in hospital wastewaters and surface
waters, was investigated by UV (254 nm), UV/VUV (185/254 nm) photolysis, ozonation,
UV/ozone, and UV (VUV)/persulfate methods. The comparison of processes was based on



the conversion and mineralization rate of 5-fluorouracil and the electrical energy require-
ment. The effect of biologically treated municipal wastewater as a matrix on the efficiency
of the most effective methods were also investigated.

Keywords: photolysis, water treatment, low-pressure mercury-vapour lamp, persulfate,
ozone

Acknowledgment: This work was supported by the Janos Bolyai Research Scholarship of the
Hungarian Academy of Sciences, and the New National Excellence Program of the Ministry
for Innovation and Technology (UNKP-21-5-SZTE-594). Luca Farkas thanks for the finan-
cial support from the National Talent Programme (NTP-NFTO-21-B-0064). This work was
sponsored by the National Research, Development and Innovation Office-NKFI Fund
OTKA, project number FK132742.



