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Aim of the study 

The aim of this study was to evaluate the efficiency of removing the 
pesticides from water using biochar (BC) as a catalyst for persulfate (PS) 
activation, and to understand how different water types (Milli-Q water and 
surface water) influence the removal process. 

 

 



Experimental design 

Matrix: Milli-Q water and surface water 

 

Pesticides: Lindane and β-endosulfan  

(in mixture) 

 

Contact time: 0.5, 1.0 2.0, and 4.0 h 

(equilibrium established after 4.0 h, as 

confirmed in previous experiments) 

 

PS concentration: 3 mM 

(optimal dose determined in previous 

experiments) 

 

Catalyst: BC derived from corn cob biomass 

 

All experiments were performed in duplicate. 

Results are presented as mean ± SD 

Figure 1. Experimental design 



Results and discussion 

Parameter Unit Result Method 

pH - 
7.30 SRPS H.Z.1.111:1987  

TOCa mg C/L 
1.98 - 

CODb mg O2/L 
18.5 APHA, 2012  

UV254 cm-1 
0.116 APHA, 2012 

Total Nitrogen mg N/L 
0.930 EPA 351.3 

Total Phosphorus mg P/L 
0.361 SRPS EN ISO 6878:2008  

Ammonia mg N/L 
1.05 SRPS ISO H.ZI. 

184:1974  

Table 1. Characteristics of the surface water 
Figure 2. Comparison of lindane degradation efficiency in 

Milli-Q and surface water using biochar  

(700 °C) and persulfate (3 mM) over time;  

Results are shown as mean ± SD for n = 2) 

Lindane 

Standard deviation in all experiments was below 5%. 
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(Same table as on the previous page) 
Figure 3. Comparison β-endosulfan degradation efficiency in 

Milli-Q and surface water using biochar;  

(700 °C) and persulfate (3 mM) over time 

Results are shown as mean ± SD for n = 2) 

β-endosulfan 

Standard deviation in all experiments was below 5%. 



Conclusion 

 

  
-The BC/PS system effectively degraded lindane and β-endosulfan  in real surface water. 

 

-Although efficiency was reduced by natural organic matter and ions, the system remained effective and applicable. 

 

-Lindane showed increased degradation after prolonged contact in surface water, while β-endosulfan was less 

available for oxidation. 

 

-These results confirm the importance of testing in realistic water matrices and highlight the potential of biochar-

based persulfate activation for practical water treatment applications. 
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