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1. Introduction – The indiscriminate use of pharmaceutical products in developed countries has

increased exponentially in recent decades and some of them are considered as emerging pollutants,

among these drugs, hydrochlorotiazide (HCTZ) has been found in wastewater and potentially could cause

adverse health effects. Conventional biological treatments have not demonstrated to be effective to

remove this pollutant from wastewaters. The Advanced Oxidation Processes represent an innovative

alternative technology to eliminate these resistant compounds. The aim of this study was to analyze the

efficiency of ultraviolet (UV) and solar radiation in the photodegradation of this pollutant. This objective

was achieved analyzing: i) Quantum yield and photochemical kinetic parameters by UV/Solar photolysis

of HTCZ, ii) Indirect photodegradation in the presence of radical promoters, iii) by-products toxicity, and

iv) Economic analysis of the process.

2. Experimental - UV photolysis experiments were conducted using a photochemical reactor. Additional

experiments were also conducted to evaluate the effect of

radical promoters using hydrogen peroxide at initial

concentrations of 3, 5, 7 and 10 ppm and equivalent

concentrations of sodium sulphite and persulphate. HCTZ

concentrations were determined by HPLC.

3. Results and Discussion – Results found showed

significant differences between HCTZ degradation by UV

and Solar radiation (Figure 1).  Operational variables studied

showed the following results: Photodegradation rate 

decreases as HTCZ initial concentration increases due to the 

energy absorbed by each molecule. The effect of the initial 

pH depends on the species present. Finally, the degradation process was also affected by the type of water 

used due to the presence of organic and inorganic matter. As it was expected, the obtained results in the 

presence of radical promoters (hydrogen peroxide and persulphate) showed a very fast and total 

degradation by using UV radiation. The cytotoxicity assay of HEK-293 cells indicated that by-products 

have lower toxicity than original HCTZ, as it has been found in other pharmaceutical products [1].The 

applicability of the different systems is based on the EE / O concept.Our results showed that UV/K2S2O8 

system is a more effective process than UV/H2O2 system. 

4. Conclusions - The operational variables play an important role in the design of the process, as well as,

the addition of radical promoters, in the presence of UV radiation. Moreover, the degradation by-products

obtained have not toxic effects. Consequently, this procedure could be a promising technology to remove

HCTZ from wastewaters.

Figure 1. Kinetics of HCTZ removal by UV and solar 

photodegradation 

Figure 1: Kinetics of HCTZ removal by UV and Solar photodegradation. [HCTZ]0 = 15mg·L-1, T = 298K.

Water-19, Paris, 22-24 July 2019 Pag. 25

5. References

[1] G. Prados-Joya, M. Sánchez-Polo, J. Rivera-Utrilla, y M. Ferro-garcía, Water Res.,45, (2011) p. 393.

mailto:mansanch@ugr.es



