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BPA Release into Sludge Due to PC Microplastics

Microplastics (MP) are plastics with diameters of less than 5 mm. MP are effectively eliminated
from wastewater during treatment, but they remain concentrated in sludge. MP have lately been
identified as an issue in anaerobic digesters (AD). To improve biogas production efficiency in AD,
physical, chemical, and thermal disintegration methods are used to break down the sludge floc and
improve access to the organic matters in sludge. Polycarbonate (PC) MP have been found in
sludge, although they have received little attention for their impact on AD. Because of their
widespread use in daily life, this study focused on PC MPs and examined the effects of different
PC dosages on methane production with and without alkali-thermal combined disintegration in
lab-scale digesters.

Waste activated sludge samples were processed with different dosages of PC (0, 1, 3, 6, 10 mg/g
TS) at 250-500 um size range using 0.5 M alkali,

120 minutes thermal at 127°C. Then, biochemical methane potential (BMP) test reactors were
operated to determine the impacts of PC on reactor operation as well as the effects of pretreatment
and digestion on PC after about two months of digestion. Methane production dropped
proportionally with increasing PC doses, particularly in the early stages of reactor operation when
disintegration was used. Later in operation, the cumulative methane quantities from disintegration
reactors caught up with the remaining reactors. The detrimental effect was attributed to Bisphenol
A (BPA) leaking during combined disintegration prior to the digestion phase. Because of the
presence of ester links in the PC structure, alkali-catalyzed ester hydrolysis is expected,
culminating in the creation of the monomer BPA. In addition to effect on methane generation,
further examinations will be conducted.
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PC Mikroplastigi Sebebiyle Camura BPA Salimmmi

Mikroplastikler (MP), capt 5 mm'den kiiciik olan plastiklerdir. MP, aritma sirasinda atiksudan
etkili bir sekilde uzaklastirilir ancak camurda konsantre halde kalir. MP son zamanlarda anaerobik
ciiriitiiciilerde (AD) bir sorun olarak tanimlanmistir. AD'de biyogaz iiretim verimliligini artirmak
icin ¢camur topaklarini parcalamak ve ¢amurdaki organik maddelere erisimi iyilestirmek igin
fiziksel, kimyasal ve termal parcalama yontemleri kullanilir. AD {izerindeki etkileri nedeniyle ¢ok
az ilgi gérmelerine ragmen ¢amurda polikarbonat (PC) MP bulunmustur. Giinliik hayatta yaygin
kullanimlar1 nedeniyle, bu calismada PC MP'lere odaklanilmistir ve laboratuvar o6l¢ekli
curdtaculerde alkali-termal birlesik pargalanma ile farkli PC dozajlarinin metan tiretimi tizerindeki
etkileri incelenmistir. Atik aktif camur 6rnekleri 250-500 um boyut araliginda farkli dozlarda PC
(0, 1, 3, 6, 10 mg/g TS) ile 0,5 M alkali kullanilarak, 127°C'de 120 dakika termal pargalanma
uygulanmistir. Daha sonra, iki aylik isletim sonrasinda PC'nin reaktor isletimi iizerindeki
etkilerinin yan1 sira dezentegrasyon ve ¢iiriitmenin PC tlizerindeki etkilerinin belirlenmesi amaciyla
biyokimyasal metan potansiyeli (BMP) test reaktorleri calistirllmistir. Metan iiretimi, 6zellikle
parcalamanin kullanildig1 reaktdr ¢aligmasinin ilk asamalarinda artan PC dozlartyla orantili olarak
diistiigii goézlemlenmistir. Takiben isletimde, dezentegrasyon uygulanmis reaktorlerden gelen
kiimtilatif metan miktarlar1 geri kalan reaktorlere yetistigi gdzlemlenmistir. Bu diisiisiin, ¢iiritme
asamasindan Onceki birlesik parcalanma sirasinda Bisfenol A'min (BPA) sizmasindan
kaynaklandig1 goriilmiistiir. PC yapisinda ester baglarinin varligi nedeniyle alkali katalizli ester
hidrolizi beklenir ve bu da BPA monomerinin olugmasiyla sonuglanir. Metan {iretimi tizerindeki
etkisinin yani1 sira daha ileri incelemeler yapilacaktir.
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