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Ionizing radiation induced degradation of sulfamethoxazole

The life of modern societies is almost impossible without the use of different synthetic chemicals. Industrial products like pharmaceuticals frequently occur in wastewater and even in surface and drinking water. These toxic substances have hardly predictable long-term degenerative effects in wildlife and in humans as well (W. BARAN et al. 2011). However, it could be avoided to release these substances into the environment by the use of new wastewater treatment methods depending on Advanced Oxidative Processes (AOPs), such as ionizing radiation technique (L. WOJNÁROVITS 2007).
Antibiotic sulfamethoxazole (SMX) frequently appears in living water (R. LOOS et al. 2008). In the present work, the γ-irradiation induced degradation of SMX in aqueous medium and the behavior of reactive intermediates generated in water are studied. For the measurements a number of analytical methods, such as UV-Visible spectroscopy and LC-MS technique were used. It was found that the SMX degrades effectively under the investigated reaction conditions. In the air atmosphere the primary metabolite of SMX is a hydroxylated phenol type molecule (Figure).
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The total degradation of SMX and generated products were monitored by TOC and COD techniques. To determine changes in toxicity, tests with luminescent bacteria Vibrio Fischerii were performed. It was found that toxic substances are forming at low doses, which can be degraded by further increase of dose.
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