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 In 1907 the invention of Bakelite brought about a revolution in materials by presenting synthetic plastic into daily 

life [1]. By the end of the 20th century, plastics had been found to be serious and permanent polluters of many 

environmental fields: from the highest mountain Everest to the bottom of the ocean Mariana Trench. According to Europe 

plastic organization data, in 2020 world plastic production reached 367 million metric tons [2]. Pollution by plastic litter 

has become a global environmental issue and a growing concern for scientists. 

Plastics can be described as synthetic material made from a wide range of organic polymers. Microplastic particles 

(MPs) are defined as plastics with sizes <5 mm. There exist two main types of MPs. Primary is engineered micro-sized 

plastics while secondary can be generated via the degradation of larger plastic products [3]. MPs pollution characteristics 

may change according to seasonal variations. The newest research data has suggested that there is a significant difference 

in MPs abundance during the dry and wet seasons [4]. To better understand the impact of seasonal variation in microplastic 

characteristics more studies are required. 

In 2021 more than 2000 scientific articles have been published on the topic of "Microplastic toxicity". MPs are 

complex materials containing not only various polymers but also hazardous additives (stabilizers, flame retardants, 

plasticizers). These chemicals can leach from the MPs surface in the organisms, increasing the potential for toxic or 

carcinogenic effects: oxidative stress, reduced immune functions, a disorder of reproductive activity, or cancer in marine 

biota [5]. Moreover, MPs surface morphology may act as a significant vector for toxic organic pollutants such as HCB or 

DTT, heavy metals, or even pathogens [6].  

MPs are widely spread in natural environments, including marine, freshwater, sediment, and terrestrial environments. 

However, studies on MPs pollution in terrestrial environments are still limited and not fully investigated. There are many 

different sources of MPs pollution in soils. Major pathways of MPs include agricultural applications (pesticides, organic 

fertilizers), plastic films, and sewage sludge from wastewater treatment plants (WWTP). There was reported that 

sewage sludge containing a high amount of MPs may be the cause of negative impact on germination and growth of some 

floral species [7]. MPs from soils could be transferred to air or water as well as accumulate in soils for decades.    

This work presents the identification and characterization of MPs in sewage sludge from the WWTP. The sewage 

sludge samples were collected in each season. We focused on MPs with sizes <1 mm and analyzed the concentration, 

classification, and morphological characteristics of MPs obtained from sewage sludge. 

Research on microplastic properties in sewage sludge from WWTP emphasizes that more attention should be paid to 

sludge-based MPs pollution. Sewage sludge analysis could help to minimize pollution sources of MPs and improve our 

environment.  
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