J E H E Journal of Environmental Health Engineering , 2025; 13(1):65-81 Systematic Review Article

Alborz Unives dical

Comprehensive investigation of plant phytoremediation mechanisms for the
removal of various pollutants from soil

Received: 19 December 2024, Accepted: 27 January 2025

Gholam Hossain Safari', Samira Bahrami Valeh?, Mohammad Darvishmotevalli* 4,
Hossein faraji’, Akbar Eskandari'*

! Student Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran
? Department of Public Health, School of Public Health, Qazvin University of Medical Sciences, Qazvin, Iran
? Research Center for Health, Safety and Environment (RCHSE), Alborz University of Medical Sciences, Karaj, Iran
* Department of Environmental Health Engineering, Faculty of Health, Alborz University of Medical Sciences, Karaj, Iran
’ Tropical and Communicable Diseases Research Center, Iranshahr University of Medical Sciences, Iranshahr, Iran

. ABSTRACT

*Corresponding Author:

scandari12@yahoo.com Background: From the global point of view, the soil is considered as the third major
component of the environment, and its pollution is currently one of the most important

How to Cite This Article: challenges for environmental organizations worldwide, as well as the most significant

Safari  GH,  Gheitasian P, environmental problems for countries. Therefore, the present study aims to comprehensively

Darvishmotevalli M, Faraji H, | investigate the mechanisms of phytoremediation as an effective and sustainable tool for the

Eskandari ~A.  Comprehensive purification of various pollutants from the soil.

investigation of plant Materials and Methods: This study was a descriptive review conducted in 2024 to report the

process of search, documentation, and screening of the PRISMA checklist for systematic
reviews. The search method included articles from 2000 to 2023 using the English keywords
Phytoremediation, bioremediation, soil contamination, Heavy metals in soil, and their
corresponding Persian equivalents on reputable websites such as PubMed, Scopus, Web of
Science, Google Scholar, Magiran, and SID.

Results: After searching with relevant keywords, a total of 1021 studies were found, and based
on the criteria of input and output, 50 articles were used. According to the results, the main
pollutants in soil are heavy metals, BTEX pollutants, and petroleum substances, which can be
effectively remediated through various phytoremediation mechanisms, including hydraulic
control, phytodegradation, phytoextraction, phytostabilization, phytovolatilization,
rhizosphere degradation, and rhizofiltration, as a novel technology for addressing these
contaminations.

Conclusion: The high costs of physical and chemical methods of soil remediation have led to
the utilization of phytoremediation as a more cost-effective and simple approach for soil
purification. The main advantage of this method over others is its affordability and simplicity,
while its disadvantages include the potential accumulation of metals in bioaccumulating plants
DOI: and the consumption of contaminated plant biomass by animals, limited climatic conditions,
10.61882/jehe.13.1.65 incomplete understanding of this technology, and its lengthy duration.
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