
1

Microplastics in wastewater 
systems
What is the sampling procedure?  
What are the challenges?

The use of plastics permeates all areas of human life. As a result, micro­

plastics are generated in various ways and are transported via the sewage 

system. Little is known, however, regarding the types and size distributions 

of microplastics found in the various wastewater streams, or the effective­

ness of wastewater treatment plants in capturing them and how much of it 

ends up in the aquatic environment.

The sampling point and sample quantity are deliberately chosen
Wastewater is a complex mixture of water, dissolved substances, solids 

and air. Its composition varies depending on its origin, sampling location 

and weather conditions. Even rainwater is a type of wastewater with its 

own substance characteristics. It is thus a complex task to find the micro­

plastic particles of different types, sizes and shapes and to detect them 

accurately despite the disruptive influence of the other wastewater con­

stituents. Depending on the type of wastewater, a suitable sampling point 

must therefore be determined, and a representative sample quantity 

 (up to 1,000 liters) must be collected in order to obtain a sufficiently large 

microplastic yield in the sample quantity.

What are the challenges 
during sampling?
Microplastics are present 

in wastewater in very small 

quantities and very small particle 

sizes; they tend to attach them­

selves to other solids and exhibit 

different transport properties 

(settling, floating or suspension). 

This complicates the develop­

ment of a suitable sampling 

method. During rainy weather, 

major challenges lie in the strong 

dilution of the wastewater and in 

the rain dynamics.
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“We need reliable sampling 
strategies to better under­

stand the generation, trans­
port and emissions of micro­
plastics in and via the waste­

water system.“
Attaallah Abusafia,  

Kaiserslautern University of Technology
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The pathways of microplastics into the 
wastewater system are manifold. This results 
in different boundary conditions to which the 
sampling procedure for microplastics in the 
wastewater system has to be adapted.
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Suitable sampling sites, such as this inlet 
of an underground storm water basin, are 
not always easily accessible.
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Research on the type, quantity, inputs and 
prevention strategies of microplastics
In the project “Representative Investigation Stra­

tegies for an Integrative System Understanding 

of Specific Inputs of Plastics into the Environment 

(RUSEKU)“, the urban wastewater system of the 

city of Kaiserslautern was sampled. 

The goal is developing practical and representa­

tive sampling routines and strategies for micro­

plastics which can be flexibly adapted to different 

boundary conditions. They are designed to provide 

better knowledge of microplastics occurrence and 

help identify „hotspots“ of microplastic input.

Microplastics in wastewater systems: What is the sampling procedure? What are the challenges?

Processing and analysis of wastewater samples
The wastewater samples are collected in a plastic-

free container, prepared on site as well as in the 

laboratory and filtered using various sieve sizes. 

In addition, the high hygienic standards require 

the samples to be sterilized. This is followed by a 

sample analysis using ThermoExtraction/Deso­

rption- Gas Chromatography-Mass Spectrometry 

(TED-GC/MS) to determine the amount and type of 

the microplastics contained in the sample.
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The sample preparation is 
carried out in stages – 

initially at the sampling site, 
afterwards at the laboratory.

IMPRINT

Authors 
Abusafia, Attaallah; Scheid, Christian; Altmann, Korinna; Bannick, 
Claus-Gerhard; Braun, Ulrike; Steinmetz, Heidrun 

Institution
Technical University Kaiserslautern, Bundesanstalt für 
Materialforschung und -prüfung: Umweltbundesamt

Contact
attaallah.abusafia@bauing.uni-kl.de

Design 
Jennifer Rahn, Ecologic Institute

Status 
February 2022

www.bmbf-plastik.de/en	 @plastik_umwelt

This fact sheet was prepared as part of the research  
focus “Plasticsin the Environment“ (duration 2017-2022), funded 
by the German Federal Ministry of Education and Research 
(BMBF). The authors are solely responsible for the contents of 
the fact sheet. They do not reflect the official opinion of the 
BMBF.

Abusafia, Attaallah; Scheid, Christian; Altmann, Korinna; Ban-
nick, Claus-Gerhard; Braun, Ulrike; Steinmetz, Heidrun (2021): 
Microplastics in wastewater systems: What is the sampling pro-
cedure? What are the challenges? Factsheet 10.2 of the BMBF 
research focus Plastics in the Environment

All fact sheets in this series can be found at: 
https://bmbf-plastik.de/en/results/factsheets

Stainless steel collection container (1,000 L) for large 
sample volumes during rainy weather used to obtain a 
sufficient volume of microplastics.
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