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1. Introduction – In recent years, the global consumption of pharmaceutical compounds has increased 
considerably. The presence of these compounds in surface waters has attracted the attention of a large 
number of international agencies. Antibiotics, such as sulfamethoxazole, are among the pharmaceuticals 
with the highest production volume. On the other hand, the production of sewage sludge is one of the 
major problems of wastewater treatment plants. The increasing management of this biomass waste 
represents a major challenge for WWTPs, which represents around fifty percent of the total costs.[1], [2] 
The aim of this work involves the removal of sulfamethoxazole in aqueous solutions by means of an 
advanced oxidation process, such as CWAO. To this end, iron catalysts have been synthesised from 
sewage sludge, valorising this waste and favouring the circular economy.  
 
2. Experimental - The synthesis of the iron catalyst was carried out using an industrial sewage sludge. A 
first drying was performed at 105 ºC in an oven and a chemical activation was done by impregnation with 
iron chloride hexahydrate. The pyrolysis stage was carried out for 2 hours at 800 ºC in a vertical reactor, 
keeping the nitrogen flow rate constant at 100 mL/min. Finally, the synthesized material was rinsed with 
1M hydrochloric acid for the removal of excess iron and its properties were evaluated by different 
techniques. 
For the removal of sulfamethoxazole by CWAO, an aqueous solution at a concentration of 50 mg/L was 
used. The evolution of the antibiotic concentration was measured in a batch reactor under 20 bar, 140 ºC 
and a catalyst dose of 0.7 g/L 
 
3. Results and Discussion - As can be seen in Figure 1a, the synthesized catalyst exhibited a type IV 
adsorption-desorption isotherms, indicating the presence of both micro- and mesopores. In addition, the 
material presented a BET area of 583 m2/g. As shown in Figure 1b, the removal of sulfamethoxazole by 
CWAO results in values above 96% after one hour. In addition, a concentration decrease at zero time is 
observed, which is due to adsorption of the antibiotic before the reactor is pressurized and reaches 140°C. 
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Figure 1. Adsorption–desorption isotherms of the iron catalyst (a) and sulfamethoxazole removal by 
CWAO (b). 
 

4. Conclusions - This research demonstrates the technical feasibility for the synthesis of iron catalysts 
from sewage sludge and their application to CWAO processes. The study of sulfamethoxazole removal in 
aqueous solution showed a reduction of more than 96% after one hour. 
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