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Abstract

Background and Objective: The processing of organic waste and its return to the soil contributes
significantly to sustainable agriculture Biochar is the result of the pyrolysis temperatures of organic
waste. The chemical and physical properties of biochar are expressively affected by the properties of
the biomass as well as the temperature of the thermocouple process. Knowledge of the properties of
prepared biochar is essential for its usage as a soil remediator.

Material and Methodology: In order to select biochar with the highest ion absorption and exchange
capacity, a wide range of different pyrolysis temperature were applied to produce biochar from different
biomass tissues. A factorial experiment in a completely randomized design with three replications in the
research laboratory of the Faculty of Agriculture and the Faculty of Science, University of Jiroft, Jiroft,
Iran, was done in spring 1400. Treatments included five types of prepared biochar from wheat residues,
alfalfa residues, potato residues, sawdust and date palm leaf at temperatures of 300, 400 and 500 ° C.
Physical and chemical properties of biochar including acidity (pH), salinity (EC), cation exchange
capacity (CEC), bulk density, true density, stable carbon, total nitrogen, porosity, specific surface area,
biomass yield and ash content were studied.

Finding: The results showed that with increasing the temperature from 300 to 500 ° C, the amount of
biochar yield, cation exchange capacity (CEC) and its apparent density decreased but (pH), salinity
(EC), apparent density showed true density, stable carbon, total nitrogen, porosity, specific surface area,
yield and ash content in the prepared biochar increased. Also, different properties of biochar are strongly
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influenced by the nature of raw materials. According to the data, the prepared biochar from alfalfa
residues at 500 ° C is recommended as the best available biochar.

Discussion & Conclusion: In the biochar production process, the nature of the raw materials as well as
the temperature of the heat-burning process have a great impact on the physical and chemical properties
of biochar. Considering the physical and chemical properties for mass and economic production of this
material, the prepared biochar from alfalfa residues, sawdust, date leaf, potato residues and wheat
residues at 500 ° C can improve the physical and chemical properties of the soil and the efficiency of

nutrient uptake from the soil, respectively

Keywords: pyrolysis, Sustainable carbon, Biochar and agricultural residues.
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Table 1. Results of physical and chemical analysis of the biomass
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Table 2. Analysis of variance the effect of biomass type and pyrolysis temperature on some properties of biochar
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Table 3. Mean comparison of sample effect biomass type and pyrolysis temperature on some properties of

biochar
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Figure 1. Mean comparisons of interaction effect of different Pyrolysis and type of biomass on the cation

exchange capacity (CEC) of biochar in each column, numbers followed by the same letter are not significantly
different (P<0.05)
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Figure 2. Mean comparisons of interaction effect of different Pyrolysis and type of biomass on the total nitrogen
of biochar in each column, numbers followed by the same letter are not significantly different (P<0.05)
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Figure 3. Mean comparisons of interaction effect of different Pyrolysis and type of biomass on the Organic
carbon of biochar in each column, numbers followed by the same letter are not significantly different (P<0.05)
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Figure 4. Mean comparisons of interaction effect of different Pyrolysis and type of biomass on Porosity of
biochar in each column, numbers followed by the same letter are not significantly different (P<0.05)
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Figure 5. Mean comparisons of interaction effect of different Pyrolysis and type of biomass on the bulk density
of biochar in each column, numbers followed by the same letter are not significantly different (P<0.05)
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Figure 6. Mean comparisons of interaction effect of different Pyrolysis and type of biomass on the ash yeild
of biochar in each column, numbers followed by the same letter are not significantly different (P<0.05)
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