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How Do Microplastics Enter Water 
Treatment Plants?

Plastics Break 
Down and 
Enter Surface 
Waters

Shen et al., 2020
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Conventional Wastewater Treatment 
Plants

Park and Park., 2021



Conventional Drinking Water 
Treatment Plants



Challenges Encountered

Shen et al., 2020



Microplastics Removal in Wastewater 
Treatment Plants

ITRC MP Figure 6‑5 (Modified)

Source: Renee Lu, modified from Ali et al. (2021)



Unaccounted Microplastics  in 
Wastewater Sludge: Where Do They Go?

▪ Sampling Artifacts and 
Detection Limits
‒ A lack of uniform protocols in 

sampling and analysis

▪ Fragmentation of plastics 
during wastewater 
treatment
‒ Heat and Physical stress

▪ Biodegradation of MPs at 
WWTPs
‒ Fragmentation, heat, carbon 

source

Koutnik et al., 2021



Microplastic Removal in Drinking 
Water Treatment Plants

D.J.Sharkar et al., 2021

Percentage distribution of plastic types (PE, PP, PET, PS and 
others) at the different water treatment steps (A. Raw water; B. 
Pre-disinfection; C. Flocculation; D. Pulse clarification; E. above 
Sand filtration 
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Selected Emerging Technologies
A. Electrocoagulation

i. Laboratory Scale
ii. Optimum removal 

efficiency~99.24% 
(Perren et al., 2018)

B. Magnetic Extraction
i. Better removal of small 

MPs 
(<20 µm)

ii. Suitable for drinking 
water treatment and not 
preferred for sediment

C. Membrane Separation
i. Fouling

D. Sol-Gel Method
Shen et al., 2020
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Management of Water Treatment 
Wastes

1 Dahhou et al, 2018 2 Cremades et al., 2018 3 Rodriguez et al., 2010 4 Mohamedou et al., 2010 5 
Arola et al, 2019
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Key Challenges and Knowledge Gaps

▪ No two WWTPs are identical:
‒ Connectivity of wastewater system 
‒ Wastewater treatment processes 
‒ Sludge treatment process 

▪ Sources of microplastics to WWTPs

▪ Effect of different wastewater and sludge treatment 
processes

▪ Lacking standardized methodologies 

▪ A full-size distribution of plastic particles in sludge
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Conclusions and Future Research

Ø Efficiency of microplastics removal
Ø Range of compositions in the effluent of WWTPs
Ø Gaps related to the efficiency of treatment 

technologies
Ø More research related to the fate of MPs in the 

WTPs as wells as technologies removing MPs



What do all these things have in 
common?

E-mail: ykunukcu@rouxinc.com


