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Article Info ABSTRACT
Avrticle type: Background and Objectives: The leaching is an effective method for the
Full Length Research Paper  removal of heavy metals using water or any other fluid. However, it is vital
to identify the environmentally friendly leaching agent. The effectiveness
Article historv: of this technique depends on several factors. The researchers are looking
riicle hisory. for substances that have the least harmful impact on the environment.
Received: 12.14.2020 - . .
Revised: 09.21.2021 There is no reported study on the effects of dissolved organic carbon
Accepted: 09.28.2021 extract from poultry manure and sugarcane bagasse on leaching of Pb from
contaminated soil. Therefore, the objective of this study was to investigate
the leaching of Pb from mine contaminated soil as affected by dissolved

Keywords: organic carbon derived from poultry manure and sugarcane bagasse.
Dissolved organic carbon,
;gachmg, Materials and Methods: In this study, an experiment was conducted to

evaluate the efficiency of dissolved organic carbon derived from poultry
manure and sugarcane bagasse to remove Pb of contaminated soil. For this
purpose, the leaching and batch equilibrium experiments with the ratio of
1:20 (soil: extract) and different concentrations of dissolved organic carbon
(50, 100, 200, 400, 800, 1000, 2000 mg/l), pH (4, 6, 7, 8, 10) and time
(0.5, 1, 2, 4 hours) were carried out. The best results of soil Pb leaching
and batch equilibrium experiments were chosen for the leaching column
(continuous and intermittent leaching) experiment. In both of continuous
and intermittent leaching experiments, the Pb leaching with two types of
extracts was investigated.

Poultry manure,
Sugarcane bagasse

Results: The results showed that the application of dissolved organic
carbon derived from poultry manure initiated highest Pb leaching from
mine contaminated soil in the both of continuous and intermittent leaching
experiments. The intermittent leaching, resulted in the highest amount
of Pb leaching from the contaminated soil (135.65 mg/kg) compare to
continuous leaching experiments. In leaching experiment, the content of Pb
leaching by dissolved organic carbon derived from bagasse did not change
considerably. In the batch equilibrium experiment, the highest Pb leaching
(55 mg/kg) was related to the application of 2000 mg/l dissolved organic
carbon derived from poultry manure at pH 8. The amount of Pb leaching
with the application of 400 mg/l of dissolved organic carbon derived from
sugarcane bagasse at pH 7 was 20 mg/kg.
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Conclusion: According to the results, the application of dissolved organic
carbon derived from poultry manure removed a significant content of Pb
from mine contaminated soil. However, the application of dissolved
organic carbon from this type of sugarcane bagasse for Pb leaching was
not effective.
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Figure 1. FTIR spectra of two types of leaching agents before and after leaching a: bagasse extract
before Pb adsorption, b: bagasse extract after Pb adsorption, ¢: poultry manure extract before
Pb adsorption, d: poultry manure extract after Pb adsorption.
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Figure 2. Effect of different concentrations of organic carbon in bagasse extract and poultry manure
on the amount of Pb leaching, the same letters are not significantly different according to Duncan's
multi-domain test at P<0.05.
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Figure 3. Effect of pH in bagasse extract and poultry manure on the amount of Pb leaching,
the same letters are not significantly different according to Duncan's multi-domain test at P<0.05.
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Figure 4. Effect of washing time in bagasse extract and poultry manure on the amount of Pb leaching,
the same letters are not significantly different according to Duncan's multi-domain test at P<0.05.
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Figure 5. Effect of consecutive regime on the Pb leaching in continuous and Non-equilibrium leaching.
The same letters are not significantly different according to Duncan's multi-domain test at P<0.05.
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Figure 6. Effect of intermittent regime on the Pb leaching in continuous and Non-equilibrium leaching.
The same letters are not significantly different according to Duncan's multi-domain test at P<0.05.
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Figure 7. Effect of Poultry and Bagasse Extract on Pb fractions, EX: Exchangeable, CB: Carbonate-bond,
OX: Oxide-bond, OM: Organic-bond, RS: Residue.
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