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1. Introduction – Emerging pollutants are chemicals not currently subjected to any discharge limitations 

or regulatory status whose effects on the environment are not fully known. These compounds, such as 

drugs, herbicides or personal care products, accumulate in the aquatic environment due to the inability of 

wastewater treatment plants to degrade them [1].  

Advanced oxidation processes generate strong radicals capable of degrading and eliminating 

contaminants from water. Among these processes, photocatalysis, based on the use of a solid 

semiconductor, has been used for applications in environmental remediation. In this work, TiO2 was 

selected as photocatalyst due to its electronic properties. In order to improve TiO2 photocatalytic 

efficiency, a modification of the surface of the solid with Ag and Fe was performed. The prepared solids 

were used for the removal of salicylic acid, an important active metabolite of aspirin often present in 

surface water. 

 

2. Experimental – Titanium oxide samples were prepared by impregnation and sol-gel method using Ti-

isopropoxide as a precursor. An aqueous solution of salicylic acid with a concentration between 5 and 15 

mg/dm3, was mixed in the reactor with the catalyst, with a loading between 100 and 1000 mgcatalyst/dm3, 

under UV radiation (Hg lamp TQ 150Z1). The suspension was analyzed on a UV-vis spectrometer (Jasco 

V-730) to determine the concentration of the organic molecule. 

The catalysts were characterized by powder X-ray diffraction (PXRD), nitrogen adsorption at –196°C, X-

ray photoelectron spectroscopy (XPS), H2-TPR and chemisorption of NH3. 

 

3. Results and Discussion – The evolution of salicylic 

acid concentration upon reaction time is summarized in 

Figure 1. Fe-containing catalysts are more effective than 

the Ag- containing ones. Salicylic acid removal is higher 

with 5 wt% of Fe (both doped Fe5Ti and impregnated 

Fe5/Ti) than with unmodified titanium (TiO2). After 20 

minutes of reaction Fe-catalysts have nearly reached their 

maximum degradation efficiency. Catalysts containing 

silver were less effective than unmodified titanium oxide. 

 

4. Conclusions – The results indicate that doping the 

catalyst with iron can improve its efficiency while doping 

it with silver can hinder it. The surface properties of the 

catalysts play an important role in the degradation of the 

organic molecule. 

This question will be discussed in greater detail in the 

final work. 
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     Figure 1. Catalytic removal of salicylic acid. 

          Concentration Cθ= 15 mg/dm3, catalyst loading= 1000 mg/dm3. 


