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Abundance and characteristics of microplastics in urban soils of Isfahan

Maryam Roghani, Ph.D. Student, Department of Soil Science, College of Agriculture, Isfahan University of
Technology

Mehran Shirvani, Professor, Department of Soil Science, College of Agriculture, Isfahan University of
Technology

Abstract

The contamination of soil resources with microplastics and their associated environmental risks has recently
become a global concern. Microplastics are generally defined as plastic particles smaller than five millimeters in
size. The entry of these particles into the environment from various sources causes negative consequences for
human, plant, animal, and ecosystem health. Despite the importance of data and information on the abundance
and characteristics of microplastics in soils, little information is available worldwide, especially in Iran. Therefore,
this research was conducted with the aim of determining the number and types of microplastic particles in the
urban soils of Isfahan city. Soil sampling points were determined in five different land uses, including recreational,
residential, commercial, agricultural, and industrial, and composite soil sampling was performed from a depth of
0 to 10 cm. Microplastics were separated from soil samples by the floatation method and counted and
characterized using an optical microscope. The polymer type of some microplastics was determined by a Raman
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microscope. The results showed that microplastic particles were present in all soil samples, and their abundance
ranged from 178 to 8635 particles kg soil. The highest abundance of microplastics was related to commercial
areas, followed by residential, recreational, industrial, and agricultural areas. Most of the microplastics found were
smaller than 0.5 mm, mainly fragmented and fibrous, and brown in color. Polyethylene, polyamide,
polypropylene, and polyvinyl chloride polymers were identified by Raman spectroscopy in selected microplastic
samples. The results of this research can provide useful information to researchers and managers for investigating
the environmental effects and methods of controlling the entry of these emerging pollutants.

Keywords: Emerging contaminants, Polymeric compounds, Soil healt



