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ABSTRACT 

Pollution of the aquatic ecosystems and soil with organic pollutants is a 

contemporary environmental problem that makes it necessary to study the factors that 

affect the fate of pollutants, their decomposition and their transport to the 

environment. 

Biochars are solid, porous materials with a high content of organic carbon 

produced by biomass pyrolysis. They have been proposed as soil amendment with the 

aim of improving both the physicochemical characteristics and soil fertility, as well as 

the retention of pesticides and other environmental organic pollutants. 

The present study investigates the degradation of the metribuzin herbicide and 

its metabolites desamino-(DA), desamino diketo-(DADK) and desamino diketo- (DK) 

under simulated solar light and dark conditions as well as their mobility both in soil 

and in soil biochar mixture (1% and 5% w/w) coated in thin-layer chromatography 

(TLC) plates. Biochar was characterized by X-Ray diffraction (XRD), the nitrogen 

porosimetry, Scanning Electron Microscopy (SEM), as well as infrared spectroscopy 

with Fourier transform (FT IR). The dissipation of the above organic compounds 

under simulated solar light conditions s followed biphasic kinetics. The bi-exponential 

kinetics model (initial rapid decomposition stage followed by a late decomposition 

stage) was better fitted to the experimental data for soil substrate while the Gustafson-

Holden model was found more appropriate to describe degradation kinetics in 1% 

soil/biochar mixture. In soil substrate, DA showed the lowest degradation rate (DT50: 

440.9 h), followed by metribuzin (DT50: 208.0 h), DADK (DT50: 110.8 h) and DK 

(DT50: 106.5 h) considering only the initial fast step of degradation. The addition of 

biochar has been found to reduce drastically the degradation. The mobility retention 

factor (Rf) in soil ranged from 0.49 for metribuzin to 0.63 for DADK. The addition of 

biochar practically immobilizes the compounds in the surface layer as Rf ranged from 

0.14 to 0.10 for metribuzin and from 0.23 to 0.16 for DADK in soil/biochar mixtures 

1% and 5%, respectively.  

In conclusion, the addition of biochar reduced dramatically the 

photodegradation rates as well as the mobility of metribuzin and its metabolites 

mainly due to the increase in adsorption on the substrate. 
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-

-

 

 
4.2: 

-  

  10   

g g-1 LOD LOQ LOD LOQ LOD LOQ 

MB 8.5 25.7 9.6 29.2 13.0 39.3 
DA 10.7 32.5 9.8 29.6 11.8 35.9 
DK 7.8 23.3 12.8 38.9 14.6 44.2 
DADK 5.9 17.8 7.1 21.6 14.4 43.7 

 
 

 
-1 -1 -

-1 
-1 -1 

- -1 

 -1 
-1 - 

-1 
-1 -1  -

-1  
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aranasios et al

metribuzin DA DK DADK

LOQ -1 metribuzin (Karanasios 

et al Huertas-Perez et al

91.3% (RSD LOD g kg-1 

LOQ g kg-1 metribuzin RSD < 

LOD g kg-1 LOQ) 74.5 

g kg-1 DA RSD 

(LOD g kg-1 LOQ g kg-1 DK 

RSD LOD g kg-1 

LOQ g kg-1 DADK (Huertas- Perez et al., 2006). 

 

metribuzin -

et al., 2015). 
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metribuzin 

DFOP

 

  To DA DT50  

RSD MB (DT50 RSD DADK (DT50

RSD: 11 DK (DT50 RSD  
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2006). 
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metribuzin

DA DK DADK 
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-  metribuzin 
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4.3:   x2-test 

SFO, DFOP, FOMC, HS metribuzin 

 

 SFOb DFOPb  FOMCb HSb 

0% MBa 
 

0.00151 9.906E-5 1.254E-4 0.94220 

0% DAa 
 

0.01391 1.864E-4 0.00206 0.53620 

0% DKa 
 

0.01058 3.759E-4 0.00119 0.55983 

0% DADK 
 

0.01030 9.302E-5 2.589E-4 0.01373 

1% MB 
 

4.436E-4 1.330E-4 9.292E-5 1.27861 

1% DA 
 

6.162E-4 8.216E-4 1.955E-4 1.22152 

1% DK 
 

6.721E-4 1.946E-4 1.550E-4 1.18207 

1% DADK 
 

4.779E-4 6.367E-4 2.505E-4 1.26856 

 
aMB -Metribuzin  DK: Diketo-Metribuzin  DADK: 

Desamino-Diketo-Metribuzin, 
b SFO:      (Simple First Order)  DFOP:  

  (Double First Order in Parallel)  FOMC:    

Gustafson and Holden (First Order Multi Compartment)  HS:   

Hockey-stick.
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Zi i Zw 
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 Rf metribuzin 
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 MB DK DADK DA 

 

 

 

0.026a* 

 

 

 

 

 

 

-
 

 

 

 

 

 

 

 

 

-
 

 

 

 

 

 

 

 

 

*O     
(p< 0.05). 

 

TLC metribuzin (MB

DK, DADK, DA
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f

 

 

R < Rf 1% < Rf 5% 

 

DADK 

DK 

(Rf: metribuzin DA 
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Metribuzin (MB) 
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