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Introduction To further determine the factors influencing extraction efficiency, we compared the
recovery rates across particle sizes, plastic materials, and soil types (Figure 2).
Statistical analysis indicated that neither the type of plastic polymer (PP vs. LDPE)
nor the soil type significantly affected the recovery rate. The only significant factor
was particle size, where the fine fraction (MP3, 0.149-0.053 mm) exhibited a
markedly lower recovery rate compared to the larger fractions. This confirms that
decreasing particle size is the primary factor limiting extraction efficiency in this

flotation method.
Table 1. Recovery rates of microplastics extracted from spiked soil samples.

Microplastics (MPs, <5 mm) have become a critical environmental concern, with
agricultural soils serving as a major terrestrial sink due to the use of plastic
mulches, sludge applications, and contaminated irrigation. Despite their
prevalence, extracting and quantifying MPs from soil remains highly challenging.
The complex soil matrix causes MPs to bind with soil particles and organic
matter, complicating density flotation methods. Furthermore, the lack of
standardized protocols means that recovery rates fluctuate based on soil texture,
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