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Table 1. Chemical and physical properties of study soil.
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Table 2. Chemical characteristics of dairy waste of Amol Kaleh Company used for producing biochar.
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Figure 1. Air dried raw industrial sewage sludge before (right) and after converting to biochar (left).
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Figure 2. Experimental plots in during (left) and after simulation rainfall (right).
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Figure 3. Mean changes in sediment concentration in experimental plots in rain intensity of 50 mm h™.
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Figure 4. Mean changes in sediment concentration in experimental plots in rain intensity of 90 mm h™.
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Table 3. Changes in sediment concentration in plots treated with biochar under study rainfall intensities.
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Sediment concentration (mg I"") in two rain intensities (mm h™)

Number of plot and statistical

bl lajlns 5 b S o jlas s JB5 b jles
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Sl
331 2.63 o (s JE3 05
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e sl o (Without biochar)
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Std. deviation
%) ol puns ;
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Coefficient of variation (%)
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2.14 1.41 2
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Sl
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Lxo 3l >l
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Std. deviation
%) ol purs ;
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Coefficient of variation (%)
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Table 4. Analysis of variance for the diagnosis of unilateral effects of treatments on different levels of biochar
on sediment concentration in study treatments under rain intensity of 50 and 90 mm h™'.
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P-Value F-Value  Mean squared df Variation sources Rainfall intensity (mm h™') Study component
<.
0.00 73.280 0.347 3 SISO
Between groups
<.
0.005 8 e 50
Within groups
11 £ 1
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¢ Total sediment concentration
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Total
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Figure 5. Comparison of sediment yield and peak concentration for rainfall intensity of 50 mm h™ from study
plots (average of the components are compared separately).
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Figure 5. Comparison of sediment yield and peak concentration for rainfall intensity of 90 mm h™ from study

plots (average of the components are compared separately).
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Abstract

Background and Objectives: Today, conversion of industrial wastes using methods with the
least environmental detrimental effects and profitable application is supposed as a fundamental
solution to manage huge quantity of waste material produced in different industries. In this
regard, conversion and reuse of hugely and intensive extension of produced dairy factory waste
are possible solutions in order to achieve sustainable development. However, the direct or
applied application of industrial wastes for soil conservation has not been reported yet.
Accordingly, the present study was planned to assess the feasibility of industrial wastes
produced biochar in soil erosion control under laboratorial conditions.

Materials and Methods: In order to conduct the present study, some industrial wastes of the
Kaleh Amol Dairy Factory were examined for chemical properties. It was then converted to
biochar under temperature of 300 to 350 °C and applied for soil conservation in three levels
of 400, 800 and 1200 g m™ on small experimental plots filled by erosion prone soil of
Marzanabad Region in Mazandaran Province, northern Iran. The plots were subjected to rainfall
simulation with intensities of 50 and 90 mm h' after a span time of 35 days on biochar
application in the Rainfall and Erosion Laboratory of Tarbiat Modares University. Ultimately,
sediment concentrations were measured during simulation and just after commencement of
runoff and the soil erosion was consequently calculated.

Results: The results of the present experiments under laboratorial conditions showed that the
maximum soil erosion occurred in control plots. So that, the sediment concentrations for treated
plots with 400, 800 and 1200 g m™ of biochar were 47, 52 and 49% for rain intensity of 50
mm h™' and 36, 51 and 54% for rain intensity of 90 mm h™ of those recorded for control plots at
confidence level of 99%, respectively. The soil erosion rates for the same treatments were also
significantly (P<1%) lower as 76, 83 and 81% and 75, 82 and 84% for rain intensities of 50 and
90 mm h™' of those recorded for control plots, respectively.

Conclusion: The results of this study suggested a positive effect of application of biochar
produced from industrial wastes of dairy factory on reduction of sediment concentration and soil
erosion. The conversion of aforesaid industrial wastes to biochar is therefore recommended for
soil conservation.

Keywords: Biochar, Rainfall simulation, Sediment yield, Soil and water conservation, Soil
erosion
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