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Polypropylene Microplastics in Anaerobic Digestion of Thermal-Enzymatic Disintegrated
WAS

A substantial amount of microplastics (MPs) are introduced into wastewater treatment plants
(WWTPs), with over 99% being efficiently captured from wastewater and deposited in sludge.
Polypropylene (PP) is among the most frequently reported MPs in sludge. The abundance of MPs
in waste activated sludge (WAS) may pose a threat to the subsequent anaerobic digestion (AD)
process. Several physical, chemical, and biological pretreatment techniques are used to improve
the effectiveness of AD and biogas production. On the other hand, the impacts of these processes
on MPs during AD have not been studied. In addition, whereas the effects of MPs have been
studied in mesophilic AD to a certain extent, there is a lack of research on their fate and effects
under thermophilic circumstances. Thermophilic conditions have various advantages, such as
rapid breakdown and enhanced rates of pathogen reduction. The objective of this study is to
evaluate the possible impacts of the combined thermal and enzymatic disintegration on the
digestion process, as well as the fate and influence of PP MP during mesophilic and thermophilic
AD. The study employs biochemical methane potential (BMP) tests, utilizing WAS with MPs
subjected to thermal-enzyme disintegration. Test reactors that are biotic, abiotic, disintegrated, and
non-disintegrated are subjected to several dosages (0, 1, 3, 6, and 10 mg/g TS) of PP MPs sized
between 250 and 500 um to monitor the impact on methane production. So far in the study, a
55.8% degree of disintegration (DD) was observed in mesophilic reactor sets, while the increase
in methane yield was 14.8%. In the thermophilic reactor sets, while DD was 54.8%, methane yield
increased by 16.8%. 60 days of BMP test operation showed that MP dose affected the methane
production in non-disintegrated reactors in both mesophilic and thermophilic conditions. When
disintegration is integrated prior to digestion, the impact of MPs on digester efficiency is no longer
significant.
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Termal-Enzimatik Dezentegrasyon Uygulanmis Aritma Camurlarimin Anaerobik
Curutmesinde Polipropilen Mikroplastikler

Atik su aritma tesislerine (AAT) onemli miktarda mikroplastik (MP) girmekte ve bunlarin
%99'undan fazlasi atiksudan etkin bir sekilde ayrilarak ¢amurda biriktirilmektedir. Polipropilen
(PP) camurda en sik rapor edilen MP'ler arasindadir. Atik aktif ¢amurdaki (WAS) MP'lerin
bollugu, sonraki anaerobik ¢iiritme (AD) siireci i¢in bir tehdit olusturabilir. AD ve biyogaz
tiretiminin etkinligini artirmak igin ¢esitli fiziksel, kimyasal ve biyolojik dezentegrasyon teknikleri
kullanilmaktadir. Ote yandan, bu islemlerin AD sirasinda MP'ler iizerindeki etkileri
incelenmemistir. Buna ek olarak, MP'lerin etkileri mezofilik AD'de belirli bir dereceye kadar
calisilmis olsa da termofilik kosullar altinda akibetleri ve etkileri hakkinda arastirma eksikligi
vardir. Termofilik kosullar, hizl1 parcalanma ve patojen azaltma oranlarinin artmasi gibi ¢esitli
avantajlara sahiptir. Bu ¢alismanin amaci, kombine termal ve enzimatik par¢alanmanin ¢iiriitme
stireci lizerindeki olast etkilerinin yani sira mezofilik ve termofilik AD sirasinda PP MP'nin
akibetini ve etkisini degerlendirmektir. Caligmada, termal-enzim dezentegrasyonuna tabi tutulan
MP igeren WAS kullanilarak biyokimyasal metan potansiyeli (BMP) testleri yapilmistir. PP nin
metan Uretimi Uzerindeki etkisini gdzlemlemek icin ise biyotik, abiyotik, dezentegrasyon
uygulanmig ve uygulanmamas test reaktorlerine, 250-500 pm boyutunda, farkli dozlarda (0, 1, 3,
6, 10 mg/g TS) PP MP eklenmistir.

Calismada su ana kadar mezofilik reaktor setleri i¢in %55,8 oraninda dezentegrasyon derecesi
(DD) gozlemlenirken, metan iiretim verimindeki artis %14,8 olmustur. Termofilik reaktor
setlerinde ise DD %354,8 iken metan {iretim verimi %16,8 oraninda artmistir. 60 giinliik BMP testi
caligsmasi, MP dozunun hem mezofilik hem de termofilik kosullarda pargalanmamis reaktorlerde
metan iiretimini etkiledigini gostermistir.

Dezentegrasyon islemi ciiriitme isleminden dnce entegre edildiginde, MP'lerin ¢iiriitiicti verimliligi
tizerindeki etkisi azaldig1 goriilmiistir.
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