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1. Introduction – First, studies have been carried out on the degradation of a mixture of four 

neonicotinoids, NCTs (thiamethoxam (TMX), imidacloprid (ICP), acetamiprid (ACP) and thiacloprid 

(TCP)), in water from the Badajoz WWTP. Chemical electrooxidation with Na2SO4 as a supporting 

electrolyte was used. Second, the degradation of the neonicotinoid mixture has been studied through 

electrochemical oxidation processes with different support electrolytes: sodium chloride (NaCl) and 

sodium nitrate (NaNO3). An MSR DCC experimental design (j = 5.6-34.1 mA·cm-2, C= 1.4-5.6 mS·cm-1) 

and taking as objective variables: the percentage of removal of the pollutant, kinetics of the reaction and 

reduction of total organic carbon (TOC) have been used. [1], [2]. 

2. Results and Discussion  

2.1. Influence of variables on the electrooxidation of NCTs  

2.1.1. Objective variable: Neonicotinoid removal: The percentage of elimination of NCTs increases with 

density, although the curvature has an asymptotic tendency.  

2.1.2. Objective variable: Pseudo-first order kinetic constant 

kTMX = 0.0549 + 0.0249 · j + 0.0062·C + 0.0005 · j2 + 0.0029·j·C + 0.0017·C2         (2.1) 

kICP = 0.0605+ 0.0284·j + 0.0059·C + 0.0019·j2 + 0.0031·j·C + 0.0016·C2              (2.2) 

kACP = 0.0319 + 0.0175·j + 0.0040·C + 0.0014·j2 + 0.0008·j·C + 0.0009·C2           (2.3) 

kTCP = 0.0812 + 0.0425·j + 0.0066·C + 0.0020·j2 + 0.0034 ·j·C + 0.0003·C2            (2.4) 

2.1.3. Objective variable: Total organic carbon removal: An increasing trend in the percentage of TOC 

removed in the initial electrolysis phase. After a maximum value, the current efficiency began to decrease 

more slowly.  

2.1.4. Objective variable: Energy efficiency: An increase in current intensity produces an increase in the 

SEC parameter 

2.2. Influence of supporting electrolytes in the electrooxidation of NCTs  

2.2.1. Elimination of selected NCTs in chemical electrooxidation with different supporting electrolytes: 

The percentage of pollutant removal at 60 minutes is higher when Na2SO4 is used as a supporting 

electrolyte.  

2.2.2. Kinetic constant in the electrochemical oxidation with different types of supporting electrolyte 

 

 

 

2.2.3. Elimination of TOC according to 

the supporting electrolyte:  

o EO-NaCl: 72.67%, 

o EO-NaNO3: 76.43%, 

o EO-Na2SO4: 74.91% 

 

3. Conclusions - Electrooxidation under the conditions tested shows that an increase in the applied 

current improves the production of •OH radicals and the degradation of NCTs. Regarding the influence of 

the electrolyte conductivity, it does not significantly influence NCTs removal rates. An increase in the 

applied intensity implies a lower energy use regarding energy efficiency. At the same time, the 

conductivity of the electrolyte does not influence when the concentrations are relatively high. The 

electrooxidation reaction followed a first-order kinetic pattern for the contaminants. The NCTs can be 

removed entirely after 120 minutes of electrolysis. The nature of the supporting electrolyte greatly 

influences the speed and efficiency of the electrochemical oxidation of the neonicotinoid mixture. 

Electrooxidation treatment in Na2SO4 is more efficient in mineralization than in the presence of NaCl due 

to the generation of chlorine-based oxidants. 
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Tabla I. Global kinetic constant for different supporting 

electolytes  

Experiment 
kTMX 

(min-1) 

kICP 

(min-1) 

kACP 

(min-1) 

kTCP 

(min-1) 

EO-NaCl 0.0312 0.0395 0.0216 0.0334 

EO-NaNO3 0.041 0.0402 0.0259 0.0387 

EO-Na2SO4 0.0731 0.084 0.0457 0.1153 
  

 

 


