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Evaluation of Phytoremediation Process with Prosopis Cineraria in Removing Pyrene and
Cadmium from Contaminated Soils: A Laboratory Study

Amin Alivand!, Seyed Enayat Hashemi?, Gholamreza Abdi’, Farzaneh Nasrzadeh?, Mohammad Heydari®, Mojtaba

Behroozi®

Received: 21/03/24 Sent for Revision: 22/05/24 Received Revised Manuscript: 02/06/24 Accepted: 08/06/24

Background and Objectives: Plant remediation with native plants is considered an emerging technology for the remediation of soils
contaminated with organic substances and heavy metals due to its many advantages and cost-effectiveness. The present study aimed
to determine the effectiveness of the plant remediation process in removing pyrene and cadmium from contaminated soils using
Prosopis Cineraria from October 2021 to 2022 at Bushehr University of Medical Sciences.

Materials and Methods: In this laboratory study, the role of each matrix of clay, animal manure, and anionic surfactant sodium
dodecyl sulfate and non-ionic Tween 80 with the cultivation of Prosopis Cineraria tree were examined and analyzed separately and
combined in the removal of pyrene and cadmium in concentrations of 50 to 200 mg/ Kg, in the period of one to three months. The
samples were analyzed by gas chromatography and atomic absorption. The final data was analyzed using Excel software.

Results: In the current study, the concentration of pyrene and cadmium in clay containing surfactant and animal manure decreased
with time in the phytoremediation process with the help of the Prosopis Cineraria tree. By increasing the concentration of pyrene from
50 to 200 mg/kg, the maximum efficiency of pyrene removal was obtained between 85.43 and 57.55% and with the increase of cadmium
concentration from 50 to 100 mg/kg, the maximum efficiency of cadmium removal was obtained between 83.68 and 67.80% at the end
of the third month.

Conclusion: The results of the present study showed that among the various enhancers, clay soils containing animal manure and
surfactants significantly increase the remediation of soils contaminated with cadmium and pyrene by plant remediation.

Keywords: Phytoremediation, Pyrene, Cadmium, Surfactant, Contaminated soil, Prosopis Cineraria
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