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Microplastics  (MPs)  are  increasingly  recognised  as  persistent  contaminants  in  wastewater  treatment  
plants (WWTPs), where they are effectively retained in the solid phase and accumulate in sewage sludge (Carr et 
al.,  2016,  Harley-Nyang  et  al.,  2023).  This  semi-solid  by-product  of  wastewater  treatment  is  subsequently 
stabilised and disinfected prior to further handling or utilisation. Among the available treatment methods, digestion 
is widely applied for sludge stabilisation and volume reduction (Appels et al.,  2008). Following appropriate 
stabilisation and disinfection, sewage sludge may be reused, with agricultural application representing one of the  
most common management options in European countries, including Poland (Eurostat, 2025). However, such 
practices may contribute to a potential secondary pathway for the release of MPs into the environment. In addition, 
sludge stabilisation processes can modify the physical and chemical properties of sewage sludge, which may 
further affect the distribution and retention of MPs within the final stabilised solid matrix.

This study investigates the occurrence and characteristics of MPs in sewage sludge collected from four 
municipal WWTPs in Poland that differ in size and operational conditions, expressed as population equivalent  
(PE). The analysed materials included three anaerobically digested sludges (ADS) and one non-digested sludge 
(NDS). The locations of the selected WWTPs are presented in Figure 1. 

Figure 1. Locations of the municipal WWTPs from which sewage sludge samples were collected in this study 
(average city coordinates).

A general comparison of MP occurrence under different PE indicators and sludge treatment practices was  
evaluated.  Sludge  samples  were  dried,  and  volatile  solids  (VS),  moisture  (M),  and  ash  (A)  contents  were 
determined to characterise organic matter stabilisation and mineral fraction changes associated with anaerobic 
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digestion. MPs were isolated using chemical digestion of organic matter, followed by density separation and 
filtration.  Polymer identification was performed using infrared spectroscopy.  The relationships between MP 
occurrence and sludge properties were examined. The general scheme of the study is depicted in Figure 2.

Figure 2. The schematic workflow of the study.

The results show that both the abundance and characteristics of MPs differ between ADSs and NDS 
samples. The observed correlations between MP abundance and VS content indicate that the degradation of organic 
matter during anaerobic digestion may be associated with changes in MP retention within the stabilised sludge  
structures. These results underscore the need to account for sludge stabilisation processes when interpreting data  
on  MP  contamination  in  sewage  sludge,  particularly  in  comparative  studies  involving  different  treatment 
configurations. 
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