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Photodegradation of sulfa antibiotics and the impact
of fulvic acids on it in water

SUN Xingxia, XU Yu

(Department of Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract: Sulfa antibiotics are widespread antimicrobial agents in aquatic environments, and their primary
degradation pathway is photodegradation. Through the research on the photochemical kinetics of
sulfamethazine (SAD) and sulfamethoxazole (SMZ), the self-sensitized photodegradation of two sulfa
antibiotics in pure water and the effects of aqueous dissolved organic matter fulvic acids (FA) on
photodegradation were investigated. In pure water, the photodegradation of the two sulfa antibiotics
follows pseudo-first-order kinetics, but with different mechanisms. In addition, the photodegradation of
the sulfa antibiotics are significantly influenced by the concentration of aqueous fulvic acids. For
sulfamethazine, high concentrations of FA (20, 50, 100 mg/L) are favorable for the photodegradation of
SAD while low concentrations of FA (2 mg/L) would inhibit the photodegradation. For sulfamethoxazole,

the presence of low concentration of FA (0.2, 2 mg/L) slightly accelerates the degradation, whereas high
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concentrations of FA (20, 50, 100 mg/L) decrease the degradation rate of the compound.

Key words: sulfa antibiotics; ultraviolet - visible irradiation; self-sensitized photodegradation; fulvic acids
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Fig. 1 Experimental setup for photodegradation processes
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Fig.2  General structures of the selected two sulfa antibiotics
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Tab.1 Concentration variation of the two sulfa antibiotics

over time in dark controlled experiments
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Fig. 3 UV-vis spectrum of sulfamethazine in pure water
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Tab.2 Photodegradation kinetic parameters
of sulfamethazine in pure water under various conditions
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Fig. 5 UV-vis spectrum of sulfamethoxazole in pure water
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Tab.3 Photodegradation kinetic parameters

of sulfamethoxazole in pure water under various conditions
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Tab.4 Concentration variation over time of the two sulfa

antibiotics in adsorption experiments
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Fig. 6 Effects of fulvic acids (FA) concentration
on the photodegradation of sulfamethazine (SAD)
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Tab.5 Photodegradation kinetic parameters

of sulfamethazine at different fulvic acids concentrations
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Tab. 6 Photodegradation kinetic parameters

of sulfamethoxazole at different fulvic acids concentrations
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Fig. 8 UV-vis spectrum of fulvic acids in pure water
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