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Abstract

Background and purpose: Emerging pollutants such as antibiotics are resistant to biodegradation.
The aim of this study was to compare the effect of photocatalytic and Ozonation photolysis on decomposition
of Sulfonamide antibiotics (Sulfacetamide, Sulfathiazole, Sulfamethoxazole, and Sulfadiazine) in aquatic
environments.

Materials and methods: In this study, experiments were conducted discontinuously. The effect
of some parameters, including pH, initial antibiotic concentration, ozone concentration, contact time, and
concentration of TiO2 on degradation of Sulfonamide antibiotic was investigated. Characteristics of this
catalyst were analyzed using FTIR, XRD, SEM, and EDX techniques. The concentrations of antibiotics
were measured by an HPLC analyzer equipped with a UV detector at a wavelength of 270 nm.

Results: The highest percentage of sulfonamide removal under optimal conditions (pH 5, initial
concentration of antibiotics= 10 mg/l, ozone concentration= 0.22 g/h, and catalyst concentration= 1 g/I)
were obtained by photocatalytic and photolysis processes (92.1% and 100%, respectively). Intermediate
products produced under these conditions included acetic acid, butyric acid, and low molecular weight
products. TOC removal efficiencies of sulfonamides by photocatalytic and ozonation photolys were 80%
and 79.6%, respectively.

Conclusion: The study showed that the rate of ozonation photolysis reaction in the removal of
sulfonamides was 2.6 times faster than the photocatalytic process.
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0/8868 0/0043 16312 0/69/95 34 0/0294 0/149 0/1239 20
0/8294 0/0008 3137 0/9262 65/3 0/0153 0/0185 0/0846 40
Jajlid s
0% 473 sl S dd (C)o(mg LY
R2 k2 (L molt min-1) Ego (KWh/ m3) R2 1/Kobs (min) Kabs (1/min) R2 ko (mol L min-1)
0/9142 0/014 125 0/9927 26 0/0384 0/2227 0/0711 10
0/9154 0/004 166/6 0/9646 3417 0/028 0/1464 0/1222 20
0/8253 0/0008 320 0/9306 66/6 0/015 0/0165 0/0795 40
Jo3lS aldd o
0% 473 sl S dd (C)o(mg LY
R2 k2 (L molt min-1) Ego (KWh/ m3) R2 1/Kobs (min) Kabs (1/min) R2 ko (mol L min-1)
0/863 0/0161 121/8 0/9854 25/3 0/039%4 0/2255 0/0722 10
0/9244 0/0038 1714 0/972 35/7 0/02 0/1414 0/1192 20
0/8159 0/0008 3287 0/9262 68/4 0/0146 0/0137 0/0723 40
ESIEEP
0% 473 sl S dd (C)o(mg LY
R2 k2 (L molt min-1) Ego (KWh/ m3) R2 1/Kobs (min) Kabs (1/min) R2 ko (mol L min-1)
0/8046 0/017 118/8 0/9698 241 0/0404 0/2252 0072 10
0/9248 0/0037 173/9 0/9719 36/2 0/027 0/387 011 20
0/8104 0/0008 32413 0/9108 67/5 0/0148 0/0138 0072 40
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R2 k2 (L molt min-1) Ego (KWh/ m3) R2 1/Kobs (min) Kabs (1/min) R2 ko (mol L min-1)
0/9854 0/0337 4313 0/9966 9/03 0/1107 0/0202 0/058 10
0/9724 0/0037 63/9 0/9715 1313 0/075 0/088 0/299 20
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ol
P04z Jsl a3 VPR (C)o(mg LY
R2 ka2 (L mol- min-1) Ego (KWh/ m3) R2 1/Kobs (min) Kabs (1/min) R2 ko (mol L-1min-1)
0/9894 0/0322 4416 0/9979 9/29 0/107 0/0257 0/0568 10
0/9463 000871 17219 0/9861 15/1 0/065 0171 0/378 20
0/9464 0/0036 8712 0/9601 181 0/05 001694 0/906 40
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