
Removal of azole pesticides by advanced oxidation processes  

J.R. Domínguez (1), T. González (1), E. García-Nevado(1) 

(1)Department of Chemical Engineering and Physical Chemistry, Instituto Universitario de 

Investigación del Agua, Cambio Climático y Sostenibilidad (IACYS), Avda. De Elvas, s/n. 

Faculty of Science. 06006 Badajoz (Spain) 924 289300Ext.86888. jrdoming@unex.es 

 

 
1. Introduction – Azole pesticides are persistent compounds in soil and highly soluble in water [1]. Some 

azole pesticides such as prochloraz (PCZ), tetraconazole (TCZ), tebuconazole (TBZ) and penconazole 

(PNZ) are on the watch list for monitoring purposes at the EU level as they may suppose a significant risk 

to or via the aquatic environment as toxic substances. 

 

Different methods for removing these azo pesticides from wastewater are proposed in this work. These 

methods are electro-oxidation (EO), ultraviolet radiation (UV), and ozonation (O3), as well as 

combinations of these methods. 

 

2. Experimental - Experiments were carried out in a jacketed reactor equipped with two boron-doped 

diamond (BDD) electrodes. 

 

3. Results and Discussion – The figures show the results obtained after applying the three treatments 

simultaneously. In Figure 1, Na2SO4 has been used as an electrolyte and NaCl in Figure 2.  

 

It can be seen that the azole pesticides are eliminated after approximately 30 min of the experiment being 

this elimination is more effective when NaCl is used as an electrolyte. 

 

 

 

4. Conclusions – The results indicate that the most effective method for removing these azole pesticides 

is the combination of the three treatments (electro-oxidation, ultraviolet and ozonation). 

 

Prochloraz is found to be the most reactive compound. 
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Fig 1. Evolution of the normalized concentration 

of azole pesticides. Electrooxidation, Ultraviolet 

and Ozonation. Experimental conditions: EO (V = 

26.46 V, I = 0.3 A, [Na2SO4] = 14 mM), UV 

(Lamp: 3SC-9, λ = 254 nm), O3 (Q=20 L/h, CO3 = 

5 ppm), Ci = 1μM, V = 400 mL and T = 24.1 ◦C. 

 

Fig 2. Evolution of the normalized 

concentration of azole pesticides. 

Electrooxidation, Ultraviolet and Ozonation. 

Experimental conditions: EO (V = 26.46 V, 

I= 0.3 A, [NaCl] = 14 mM), UV (Lamp: 3SC-

9, λ = 254 nm), O3 (Q=20 L/h, CO3 = 5 ppm), 

Ci = 1μM, V = 400 mL and T = 24.1 ºC. 


