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Abstract

This study was conducted in the laboratories of the College of
Environmental Sciences/University of Mosul and the College of
Medicine/University of Nineveh to investigate the ability of isolated bacteria
and fungi to degrade polyvinyl chloride after an incubation period of 60 days.
Micro-plastics (MPs) pollution is an increasing concern worldwide, and various
methods are being investigated to reduce it. This study aimed to evaluate the
biodegradation capacity of micro- polyvinyl chloride by bacteria and fungi
1solation from the washing tank in a polyvinyl chloride (PVC) pipe factory. For
60 days, the bacteria and fungi isolated were incubated in monocultures and
consortiums with plastic pieces in mineral salt media for bacterial and bushnell
haas medium for fungal. The polymerase chain reaction (PCR) technique was
used to diagnose the microorganisms isolated from the water sample. The
bacterial strains identified were Aderomonas hydrophila (B1), Shouchella clausi
(B2), Staphylococcus hominis (B3), and Bacillus sporothermodurans (B4).
Additionally, the fungal strains identified were Coriolopsis gallica (F1),
Aspergillus niger (F2), and Aspergillus flavus (F3). To determine the
biodegradation of micro-polyvinyl chloride plastic (Micro-PVC), three methods
were used: Fourier transform infrared (FTIR) analysis, gas chromatography-
mass spectrometry (GC-MS), and weight loss experiments. FTIR analysis
showed changes in peaks, indicating stretching, bending, and formation of new
bonds in Micro-PVC treated samples compared to control. GC-MS analysis
revealed the formation of carboxylic acid, alcohol, nitrile and new compounds

during Micro-PVC decomposition.



The weight loss experiments indicated varying degrees of degradation:
bacterial strains B1, B2, B3, B4, and a Microbial Consortium (MC) achieved
degradation rates of 13%, 18.3%, 21.7%, 8.3%, and 33.3%, respectively, while
fungal strains F1, F2, F3, and a Fungi Consortium (FC) achieved degradation
rates of 19%, 25.3%, 23.6%, and 52.6%, respectively. The MC and FC were
assembled by combining all bacterial and fungal isolates. The bacterial and
fungal consortium strains demonstrated a high rate of micro-PVC degradation.
These consortiums have shown potential to biodegrade plastics in natural

environments, suggesting their utility in combating plastics pollutants.
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