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PHTODEGRADATION OF SULFADIMETHOXINE IN WATER BY MEDIUM PRESSURE UV LAMP
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The photodegradation rate of Sulfadimethoxine (SMT) in water was studied under polychromatic UV light, in a bench scale apparatus. SMT photolysis was carried out in deionozed water at pH 2.5, 6.5 and 10, and in synthetic effluent at pH 6.5, to study the impact of acid base properties and water quality on degradation of SMT. 

The highest SMT photolysis rate was found in deionozed water at pH=6.5 (k=0.00142 1/sec) and the lowest rate at deionozed water pH=10 (k=0.00074 1/sec) and effluent (k=0.0071 1/sec), thus reaction rate is pH and matrix dependent. Results indicated that direct photolysis is not satisfactory for degradation of SMT by polychromatic UV lamp as a fluence of about 5000 mJ/cm2 is needed to break down 99% of SMT at pH 6.5. Photodegradation products of SMT were separated, detected and quantified by HPLC-MS/MS. Four main intermediate compounds have been identified, attributed to OH attack on the SMT molecule, cleavage of the S-N bond, the loss of SO2 and the occurrence of isomeration and tautomerization. Photodegradation of SMT results in dissimilar relative amounts of the intermediates formed at different pH values which may exert a photon demand and impact SMT photodegradation rate.

Since SMT undergoes slow direct photolysis, a second study was conducted, in the same UV apparatus, combining the use of UV light and hydrogen peroxide in order to produce OH radicals (Advance Oxidation conditions) that will react with the SMT and enhance its degradation rate. The parameters analyzed in the process were the hydrogen peroxide initial concentration, solution pH and water quality. Results of the second study are currently analyzed, however, previous studies conducted on micro-pollutants of the same family and under similar conditions showed a significant increase in degradation rate of the pollutant with the addition of hydrogen peroxide.
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