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Radiolytic degradation of paracetamol in dilute aqueous solution

A large portion, up to 60-70% of the medicine administrated is eliminated from the body through the urinary system. Wastewater treatment plants are not effective enough in their elimination. Due to the growing consumption and their chemical resistance they are regularly detected in surface waters. Advanced Oxidation Processes among them ionization radiation treatments using •OH are suggested to remove these compounds. Paracetamol is widely used as analgesic and antipyretic drug. Its degradation has already been studied in several advanced oxidation processes (UV/H2O2, UV/TiO2, electrochemical oxidation, ozonation). Here we report on its radiolytic degradation.
For the investigation of the intermediates pulse radiolysis, for end-product experiments UV-Vis spectroscopy, HPLC separation with MS-MS detection, chemical oxygen demand, total organic carbon content and toxicity measurements were used.
The •OH adds to the aromatic ring producing hydroxycyclohexadienyl type radicals (see Scheme 1). These radicals either transform to hydroxy-paracetamol stable products in several reaction steps, or after water elimination transform to semi-iminoquinone radical.
[image: ]Paracetamol has a relatively low toxicity. Upon irradiation the toxicity of solutions at low doses increases with the dose and then at higher doses decreases. This is due to formation of compounds with higher toxicity than paracetamol (e.g. acetamide, hidroquinone). These products, however, are highly sensitive to irradiation and degrade easily.
 
 
 
  Scheme 1. •OH radical induced degradation of paracetamol (R• is used for an organic radical)
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