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EXTENDED ABSTRACT

Introduction

Pollution of water and soil in ecosystems is considered one of the most serious environmental issues.
In recent decades, the presence of stable organic substances such as polycyclic aromatic hydrocarbons
(PAHS) has been identified in many aquatic environments and is one of the most common water
pollutions. Contamination of water with polycyclic aromatic hydrocarbons and the creation of
contaminated sewage can have many consequences for humans and other organisms (Berrios-Rolon,
Cotto, and Mérquez 2025). Environmental pollution caused by stable organic materials such as
polycyclic aromatic hydrocarbons (PAHS) due to their direct and indirect releases into the environment,
their high toxicity, and the contamination of water and soil and their transfer to plants and animals are
serious environmental problems (Tarigholizadeh et al. 2024). Therefore, finding optimal treatment
methods for wastewater contaminated with phenanthrene and other petroleum hydrocarbons in
developing countries based on the existing basic and limiting factors can be an effective and valuable
step in the direction of evaluation, selection and implementation of efficient environmental remediation
at the national level.

Materials and methods

In this research hybrid multi-criteria decision-making techniques considering fuzzy AHP and fuzzy
VIKOR approach based on triangular fuzzy sets were investigated to identify the best remediation
method for Removing PAH from Effluent in the Case of Phenanthrene. The analytic hierarchy process
(AHP) is proposed based on multi-criteria decision-making problems including criteria, alternatives,
and goals (Mehrparvar, Majak, and Karjust 2024). In this process, an approach was used to select the
most important criteria and alternatives for wastewater contaminated: 1. identifying main criteria and
sub-criteria based on literature review and questionnaires 2. extracting preferred remedial actions
(alternatives) from analyzing questionnaires 3. Calculating the importance of each criterion by fuzzy
AHP and using pairwise comparison matrix, and 4. ranking remediation techniques by fuzzy VIKOR.

Results and discussion
Based on the above-mentioned approach, S, R, and Q values were obtained. and are shown in Tablel.

R Rank S Rank Q Rank

Method

Chemical(oxidation

photocatalytic) 0.315 4 0.594 5 0.19 5
Membrane potassium salt)( 0.214 3 0.271 1 0.005 2
Chemical(chemical oxidation) 0.207 2 0.331 3 0.028 3
Membrane(reverse 0smosis) 0.205 1 0.274 2 0.002 1
Biological(microorganism) 0.315 4 0.487 4 0.143 4

Conclusion

Pollution of water and soil are rich ecosystems with great biodiversity are considered one of the most
serious environmental issues. However, due to the limitations and challenges in developing countries
such as Iran, choosing a method in which technology is available, does not involve high costs, needs a
relatively short period, and returns some of the implementation costs by pollution recovery, is
complicated. In the present study some indicators and sub-indices have been proposed, and the most
important ones including Cost, time, and technology availability and pollution recovery potential were
selected. The importance of each index was determined using a fuzzy analytic hierarchy process, and
some practical remediation methods were selected in Iran. Finally, by using "Fuzzy VIKOR" indicators
were ranked. The obtained results show that considering indicators including implementation costs, the
time required for the implementation of treatment, the availability of the desired method's technology
as well as the potential of pollutant recovery after cleaning, the membrane technigue (reverse 0smosis)
and using potassium salt can be the more practical approaches in developing countries.
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