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Introduction 

Due to contamination of the environment by 

pesticides and their mishandling, there is the need 

for treatment of contaminated sites and correct 

disposal of materials containing them. In recent 

years, electrochemical advanced oxidation 

processes (EAOPs) have shown great potential for 

treating water contaminated with pesticides. 

Tebuthiuron (TBH) is the most commonly used 

herbicide for weed control in the sugar cane 

cultivation in Brazil. Only a few studies have reported 

its degradation by TiO2 photocatalysis, photo-Fenton, 

and electro-oxidation (EO) with boron-doped 

diamond (BDD) anode [1-3]. In the present study, the 

performance of EO, electro-Fenton (EF) and UVA- 

or solar-assisted photoelectro-Fenton (PEF and 

SPEF, respectively) regarding the degradation of this 

herbicide or its commercial formulation (Combine 

500C
®
) has been comparatively studied at laboratory 

scale and using a pre-pilot flow plant. 

Results and Discussion 

The total organic carbon (TOC) removal has 

demonstrated the overall mineralization of TBH by 

EF and PEF with BDD using a laboratory scale 

system (Figure 1). 
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Figure 1. Mineralization of 100 mL of 50 mg L

-1
 TOC 

(TBH) solutions in 0.05 M Na2SO4 of pH 3 using an 
open and undivided cell with a 3 cm

2
 boron-doped 

diamond (BDD) anode and 3 cm
2
 O2-diffusion 

cathode at 25 
○
C. EF with 0.5 mM Fe

2+
; PEF with 0.5 

mM Fe
2+

 under 6 W UVA irradiation at λmax = 360 
nm. 
 

Moreover, TOC removal has demonstrated a greater 

mineralization of the commercial TBH formulation by 

EF and, especially, by SPEF using a pre-pilot flow 

plant (Figure 2). 

0

0.2

0.4

0.6

0.8

1

0 60 120 180 240 300 360 420

EO

EF

SPEF

T
O

C
 /

 T
O

C
0

Time / min  
Figure 2. Mineralization of 2.5 L of a 20 mg L

-1
 TOC 

of commercial TBH formulation in 0.05 M Na2SO4 of 

pH 3 by three EAOPs using a pre-pilot flow plant with 

a 20 cm
2
 BDD anode and 20 cm

2
 O2-diffusion 

cathode at 35 
○
C and 1 A. EF and SPEF were 

performed with 0.5 mM Fe
2+

. 

Conclusions 

Based on TOC removal trends, the best results for 

TBH mineralization were obtained upon application 

of the Fenton-based EAOPs using both, the 

laboratory scale system and the pre-pilot flow plant. 
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