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Avrticle type: Background and Objectives: Organic matter improves the physical
Research Full Paper condition of the soil and due to the increase in water holding capacity of

the soil, changes the pattern of contaminant uptake and prevents them from
Article history: leaching into grqundwater. Dispersion is important factor .affecj[ing spil
Received: 12.01.2021 solute_ tranqurt_ in_porous media that usgd_ in the advchon—gilsperspn
Revised: 02.10.2022 equation and it is a function of the transmission distance. The aim of this
Accepted: 03.16.2022 study was to investigate the effect of biochar on the leaching process of
deltamethrin in soil columns. During this study, the Breakthrough curve
and dispersion coefficient of this pesticide in vertical soil columns were

Keywords: determined.
Biochar,
Breakthrough curve, Materials and Methods: This study was carried out in soil columns with a

Dispersion coefficient height of 15 and 30 cm and in a period of 12, 23, 56 and 112 days and

including different levels of 1.5 and 3 WP% (Weight percent) of wheat
biochar and control treatment as a completely randomized factorial design.
The concentration of deltamethrin used was 300 cc per thousand liters per
hectare. To determine the residual concentration, the pesticide was sprayed
on the surface only once with the recommended dose and according to the
considered irrigation periods, the changes of the pesticide over time and at
different depths of the soil columns were studied. In this study, Brigham's
analytical method was used to obtain the dispersion coefficient. Analysis of
variance and comparison of means in the studied treatments was performed
using LSD statistical test and SAS 9.4 software.

Results: The results showed that the residual concentrations of pesticides
in 1.5 and 3% of biochar treatments compared to the control were
decreased 26 and 43%, at depths of 0 -15 cm and 37 and 17% at depths
of 15-30 cm respectively. Based on the results, pesticide uptake and
stabilization in 3% biochar treatment was more than other treatments. In
the control treatment, with increasing soil depth, it was observed that the
dispersion coefficient decreased, in the modified treatment with biochar
1.5%, the dispersion increased while in the biochar 3% treatment, the
dispersion coefficient decreased significantly by increasing the sample
length. Deltamethrin dispersion coefficient in 15 cm columns for control,
biochar 1.5 and 3% treatments were 5.37, 1, 3.59 cm and in 30 cm columns
3.91, 1.27, 0.92 cm was obtained, respectively.
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Conclusion: Biochar production is very convenient and cost-effective and
is successful in restricting the movement and stabilization of pesticides in
the soil and by increasing its weight percentage in the soil, due to the
surface area of biochar can control the movement of pesticides.
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Table 1. Physical and chemical properties of soil.

@) oy O che @) 52 (@rem®) el S SosUcge %) el wdel Sk sl

Clay Silt Sand Bulk Density EC (ds/m) Organic Matter pH Texture

10 30 60 132 3.1 11 77 Sandy
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Table 2. Properties of biochar.

) Sl AIBIR om®) oAl K
(1) s ) J s @gr.em®) sl J& oH EC (ds.m)
Ash Organic Carbon Bulk Density
57.5 52 0.2 7.42 12.8
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Table 3. Values of Dispersion coefficient, Hydrodynamic dispersion and velocity of solutes in treatments using
Brigham's method.

[ESTESTA Ry J'j),w):\/o)t;;ﬁ Jals Shes
Biochar 3% Biochar 1.5% Control Treatment
cm) & 405 J
30 15 30 15 30 15 Mkl
Soil column length
cm)a Juslisl o
0.92 3.59 1.27 1 391 5.37 A% i
Dispersion coefficient
2 .
cm/min) D Kelus s i Ju ezl
0.92 4.19 141 1.57 3.96 557 ¢ e
Hydrodynamic dispersion
cm/min) V ~Sul &S >~ <
11 1.16 11 1.14 1 1.04 ¢ e e

velocity
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Figure 1. The Breakthrough curves of the studied treatments in 15 and 30 cm columns.
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Figure 2. Changes in soil pesticide concentration for treatments.
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