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This study is the first systematic investigation of microplastics in influents and ef-
fluents of Estonian wastewater treatment plants (WWTPs) using continuous sampling
filtration method and FTIR-spectroscopy. The aim of the study was to evaluate the effi-
ciency of WWTPs in removing microplastics from the treated water. In total, six WWTPs
from all over Estonia were included in the study. For sampling, 14, 25 and 1450 L samples
of wastewater were collected from the influents before and after the screen and efflu-
ents, respectively, and filtrated over 24 h on three layers (5, 0.4, 0.33 mm) of metal sieves.
For microplastics analysis, organics in the sample were oxidized and the samples were
transferred to 10 µm polycarbonate filters for microscope-aided characterization. Selected
particles were identified using µFTIR. Contamination controls from sample collection,
preparation and characterization steps were analyzed in parallel. The results showed that
microplastics were present in all the samples, with the highest concentrations observed in
the influent sampled before the screen. The most common polymer types identified were
polyester, polyethylene and polypropylene. The study found that the treatment process
was effective at removing larger-sized microplastic fractions but less effective in remov-
ing smaller ones. The obtained data are also important for estimating the microplastics
load that reaches the environment in WWTP sludge used in agriculture and landscaping.
According to Koelmans et al. (2019) [1], the results of the study can be considered of high
quality and are hence important for implementing microplastics mitigation strategies and
control. The study established baseline levels of microplastics in the influent and effluent
of Estonian WWTPs.

Author Contributions: Conceptualization, A.Y.A. and M.H.; methodology, A.Y.A., M.H. and N.B.;
software, A.Y.A., E.L., A.L. and M.H.; validation, A.Y.A., M.H., A.L. and N.B.; formal analysis,
A.Y.A. and M.H.; investigation, A.Y.A., M.H., A.L. and N.B.; resources, A.Y.A., M.H., E.L. and K.P.;
data curation, A.Y.A., E.L., N.B. and M.H.; writing—original draft preparation, A.Y.A. and M.H.;
writing—review and editing, A.Y.A., E.L. and M.H.; visualization, A.Y.A., E.L. and M.H.; supervision,
M.H., E.L. and K.P.; project administration, M.H., E.L. and K.P.; funding acquisition, M.H. and K.P.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Estonian Research Council grant number PRG1427 (A.Y.A.,
A.L. and M.H.) and AS Emajõe Veevärk.

Institutional Review Board Statement: Not applicable.

Proceedings 2023, 92, 55. https://doi.org/10.3390/proceedings2023092055 https://www.mdpi.com/journal/proceedings

https://doi.org/10.3390/proceedings2023092055
https://doi.org/10.3390/proceedings2023092055
https://doi.org/10.3390/proceedings2023092055
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0002-8196-8552
https://orcid.org/0009-0000-7878-1044
https://orcid.org/0000-0003-1528-2461
https://doi.org/10.3390/proceedings2023092055
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023092055?type=check_update&version=1


Proceedings 2023, 92, 55 2 of 2

Informed Consent Statement: Not applicable.

Data Availability Statement: Data is unavailable due to privacy.

Acknowledgments: Authors are thankful to the staff of the investigated wastewater treatment plant
in Estonia for their support and hospitality during sample collection. Also, the staff and colleagues
from AS Emajõe Veevärk are acknowledged for their administrative and technical support.

Conflicts of Interest: The authors declare no conflict of interest.

Reference
1. Koelmans, A.A.; Mohamed Nor, N.H.; Hermsen, E.; Kooi, M.; Mintenig, S.M.; De France, J. Microplastics in freshwaters and

drinking water: Critical review and assessment of data quality. Water Res. 2019, 155, 410–422. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.watres.2019.02.054
https://www.ncbi.nlm.nih.gov/pubmed/30861380

	Reference

