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ABSTRACT

Background & objectives: As environmental pollution continues to rise, there is a growing need
for innovative industrial wastewater treatment methods. Electromagnetic radiation has become a
promising solution for reducing microbial contamination and producing no harmful by-products.
This review study aimed to explores radiation-based methods for treating industrial wastewater
and evaluates their effectiveness in improving wastewater quality.

Methods: This review analyzed English and Persian articles published from 2000 to March 2023.
Databases such as ScienceDirect, Google Scholar, Web of Science, Scopus, PubMed, and the
Islamic World Citation Database (ISC) were searched using keywords like "industrial
wastewater," "treatment methods," "treatment," and "radiation." The collected data were
categorized and summarized for comprehensive analysis.

Results: Radiation technology has proven to be an effective method for removing pollutants from
industrial wastewater, offering a lower environmental impact compared to traditional methods.
Combining this techniques with other treatment methods, can reduce costs and optimize the
process. lonizing radiation disinfects wastewater by generating free radicals, while non-ionizing
radiation damages the DNA of microorganisms. Technologies such as electron beams (EB) and
microwaves are particularly effective in sludge disinfection, industrial wastewater treatment, and
pollutant removal. Currently, gamma rays are widely used for sludge disinfection, and EB is
employed for wastewater treatment.

Conclusion: Radiation technology is an efficient and environmentally friendly method for
treating industrial wastewater, capable of removing a wide range of pollutants. While the initial
costs are high, integrating this technology with other methods can lead to save cost. However,
further research is needed to optimize the process and reduce expenses, enabling broader adoption
of this technology in industrial wastewater treatment.
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