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Table 1. Coding experimental treatments.

Sobal JS o3l

S0il(20) Sl A e Sk Ve 2l o S
Soil(50) Ql,:gjztjﬁp_fultp o chle s S
Soil(100) Sl 1 e S e Vo Clls s S

B-2% (20) Sl 2 oS e Yo Bl Y gy s+ S
B-2% (50) Sl 1) e S ke 0 Chle U ans s+ S

B-2% (100)
B-4% (20)
B-4% (50)

B-4% (100)

Sl A e S ke Ver Chle Y s Js + S

Sl ) e S e Ve Bl T s Jls i+ S

olj:gjzcjﬂr;wm clle 57t ey Jes+ S

Ql]:”.;]gjﬁpfdk:ﬂu chle 37 pws s+ S

Yoy



ITAA (1) 8,05 (Y1) s S 5 f Cblin gla yidgsy 4 paid

ladsdr s bl (S5 Sl gt mls
s S pled 5 (S Sloges Vo5 Y
Gk ol edd al) adlas 5,50 s sadle
ek e i iote S s J5 Y i
b O il oy i 03 VBl e s
Sl Gl GG sl &S s e O3l
B LJ slge Lo ys R Al azsls beas Y
GRIB R e S ea g Fte 1S a5 JES
VIRt NV S [P S MU SCH CR SRR P
S (Y) 0Kaen 5 5L sla sy ml L m
e cilie gles aw yo Iy a3l oy Cja“
Sl azils Jliean O Siags ple 5 Lles gad

(T 50 )

Oy ¥ Jsdr L3 tlaoble adyl chile mls
a3 JES 53 s pe Sl eVl clale
(Sl Gl (sl sl slacilr) piS 5 1S
350 Gl ¥ Jodr @ a5 L cenl ol 4l
sl 5 53 Ly s eV eSOl peeds axllas
il s ol Gl 3 el S S
Gl Oleily 5 03,5 wilsl edVT T Jylows «
OLer 5 SL lafasn oo 3L il i
el s JES G s e (YY)
2B Gl S s Slind 5 psdgel (Ol

() ol s golie

s 550 s SIS (plord Sloo s —Y Jgi

Table 2. Chemical properties of different biochars.
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Table 3. Phisical and chemical Characteristics of soil.
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Figure 1. SEM images of different biochars, (a) Wheat, (b) Brassica napus.
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Figure 2. Change of output Nitrate in time for wheat biochr 2%, 4%, 20, 50 and 100 mg/lit inlet NO;3 solution,
10 cm height of column.
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Figure 3. Change of output Nitrate in time for wheat biochr 2%, 4%, 20, 50 and 100 mg/lit inlet NO; solution,
20 cm height of column.
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Figure 4. Change of output Nitrate in time for Brassica napus Biochar 2%, 4%, 20, 50 and 100 mg/lit inlet NO3

solution, 10 cm height of column.
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Figure 5. Change of output Nitrate in time for Brassica napus Biochar 2%, 4%, 20, 50 and 100 mg/lit inlet NO,

solution, 20 cm height of column.
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Figure 6. Effect of different biochars on output EC of adsorption column 10 cm height.
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Figure 7. Effect of different biochars on output EC of adsorption column 20 cm height.
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Abstract

Background and Objectives: Knowing the factors affecting the movement of water and salts
in the soil profile and the use of new modifiers such as biodegradable can help to manage the
proper management of nitrate leaching from the root zone and prevent the pollution of
groundwater. Biochar is produced from pyrolysis of various biomasses under anaerobic
conditions (or low oxygen conditions). The adsorption capacity depends on its physical and
chemical properties, which is influenced by various factors such as raw material, particle size,
pyrolysis temperature, temperature variation rate and temperature keeping time.

Materials and Methods: In this research, the straw of the wheat and brassica napus have
grinded and after its drying, by using a furnace for 4 hours at 600 °C, wheat and napus biochar
have prepared. The treatments test included the control (soil), soil + wheat biochar 2%, soil +
wheat biochar 4%, soil + Brassica napus biochar 2%, soil + Brassica napus biochar 4%.
Columns with the height of 10 and 20 cm and a diameter of 160 mm have prepared and a
mixture of biochars (2% ,4%) and soil have poured into the soils columns. In order to leaching,
before experiments, 10 pore volume of distilled water has poured into each of the columns.
In the first day, one pore volume of water, distilled water has poured into each of the columns.
The second and third days one pore volume of nitrate solution at concentrations of 20, 50 and
100 mg/L and on days 4, 5, 6 and 7 a distilled water pore volume have added to each columns.
Then the solution was filtered using paper and the concentration of nitrate was measured with a
spectrophotometer to determine the amount of leached and absorbed nitrate.

Results: The results showed that the addition of biochar to soil on both levels, especially the
combinational biochar, caused a significant decrease in nitrate leaching relative to the control in
all days. In general, nitrate leaching in biochar 4% less than control and biochar 2%. Also, at a
height of 20 cm, the nitrate leaching rate decreased from the soil column.

Conclusion: Regarding the results, the use of untreated combination of brassica napus and
wheat biochar resulted in lower nitrate leaching from the soil.
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