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Introduction – Pharmaceuticals are considered emergent pollutants in water; their presence has been 

detected in different types of bodies of water (aus der Beek et al., 2016). The concern about their side 

effects on the environment and for the human population is active although the studies on their effects are 

still being developed. Pharmaceutical removal should be done by a technology that is cheap, fast, and 

complete, to achieve the maximal benefits. To accomplish this a photocatalytic process is an attractive 

alternative given that it contributes to the degradation of the pharmaceuticals. In this sense, the search for 

a photocatalyst that is easy to synthesise, have high performance, is reusable and easy to recover is still in 

process. In this study, we propose silica xerogels doped with iron, obtained by facile synthesis as 

photocatalyst under simulated solar light. We selected three target pharmaceuticals: chlorphenamine 

(CPM), ciprofloxacin (CIP) and ranitidine (RNT) to study the potential of our proposed material.  

 

2. Experimental - The materials used were tetraethyl orthosilicate (TEOS), isopropanol (iPrOH), 

iron(III) chloride, hydrochloric acid, and ammonia solution in reactive grade. The synthesis was done by 

the sol-gel method. In brief, the sol was done from TEOS, iPrOH and water at a rate of 1:4:10; the 

homogeneous solution was changed in acid pH and kept at 60°C by 1 hour, later a quench of basic pH 

was performed and maintained at 60°C by 6 hours until gel formation, afterwards the metal was 

incorporated by immersion for 3 days. As alternative synthesis, the metal was incorporated in the sol 

stage with the water, with a rate of 1:10 metal to silica mols. After drying, the materials were crushed and 

sieved. The as-prepared materials were characterized by SEM, TEM, and FTIR. Thermogravimetric 

analysis and textural characterization were also conducted. The photocatalysis process was performed in 

batch mode inside quartz tubes in semi-horizontal position with constant agitation. The solar radiation 

was provided in a Solarbox simulator set at 450 W/m2 light intensity. The pharmaceutical concentration 

was determined by HPLC in an isocratic mode with column C-18 and UV detector. 

 

3. Results and Discussion - The degradation of the three drugs was found to be higher and faster in the 

xerogels doped with iron nanoclusters following the immersion method. The xerogels synthesised 

following the polymerization method did not show favourable results in drug degradation due to the 

location of the iron centres in the matrix (i.e., not supported on the xerogel surface) hindering the 

radiation coming from the solar light. On the other hand, the immersion method allowed the iron clusters 

to be homogenously doped on the xerogel surface, as analysed from the material characterizations, which 

resulted in a successful performance of the material under solar irradiation. In the case of CPM, 

approximately 2 hours were sufficient to degrade 60% of the drug under common solar activity using 

iron-doped xerogels synthesised by immersion, with similar profiles in CIP and RNT degradations.  

 

4. Conclusions – Iron-doped xerogels were synthesised following two different routes: immersion and 

direct polymerization, for the degradation of CIP, CPM and RNT in water. Iron clusters located on the 

surface of the material derived in a successful performance of the composite for the three drugs 

degradation under common solar irradiation, removing 60-80% of the pharmaceuticals in approximately 2 

hours of treatment. The use of solar light, easiness of recovery, simple preparation and excellent 

performance make these materials potential green catalysts candidates to be further study in near-real 

world scenarios for water treatment.  
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