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Where does the microplastic problem come 
from and how does it influence us?
In the last six decades, humanity has produced around 8.352 bil-
lion tons of plastic. Most of it is now in landfills or directly in our 
natural environment. In fact, only 9% of the plastic used today is 
recycled. (Statista 2019)

Plastics or polymers, including terms such as plastic and micro-
plastics - are one of the causes of our global environmental pollu-
tion. Floating plastic continents in the oceans, plastic bag-eating 
turtles, dead whales with stomachs full of plastic garbage are dis-
coveries of recent years, which have experienced great medial 
distribution and attention.

On the one hand, the high visibility of macroplastic pollution may 
increase the public's attention. On the other hand, however, the 
options for action to combat and avoid it are limited in their feasi-
bility for the individual. Effective approaches include appropriate 
waste management systems, meaningful recycling concepts, as 
well as water purification systems, which remove the plastic par-
ticles and large plastic parts from the ecosystem.

Nowadays it is estimated that between 4 and 12 million tons of 
plastic enter the seas and oceans annually. (Jambeck 2015)

Via this entry path, so-called secondary microplastics are relea-
sed. Here, the particles are formed from large plastic parts by dif-
ferent processes (degradation, slow crushing, etc.). In the case of 
primary microplastics, the particles are introduced into the en-
vironment directly in their original form (for example via cosmetics 
or the use of microplastic beads as fillers).

The term "microplastic" was officially introduced by Thompson et 
al. as they drew attention to the growing problem of the release of 
plastic into the oceans in 2004. (Thompson 2014)

The word has since received increasing attention among scien-
tists, authorities, politicians, people like you and me and the me-
dia. (Provencher 2018)

The definition of microplastics generally refers to small plastic 
fragments smaller than 5 mm in size. In fact, we talk about micro-
plastic particles. However, there is neither an official definition nor 
complete agreement among the authors.

This is similar with nanoplastics. The term can be used as a lower 
limit for these microplastic particles and describes particles in di-
mensions smaller than 100 nm (i.e. nanometers, 10-9 m). However, 
analytics is currently failing in this area because these particles 
are 1) difficult to find in these size ranges and 2) even more difficult 
to detect. (Silva 2018)

Studies in the area of microplastics sometimes show considerab-
le differences in terms of the size of the particles considered. The 
terminology differentiated depending on its effects.

 

https://www.statista.com/statistics/282732/global-production-of-plastics-since-1950/
https://www.iswa.org/fileadmin/user_upload/Calendar_2011_03_AMERICANA/Science-2015-Jambeck-768-71__2_.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15131299
https://www.ncbi.nlm.nih.gov/pubmed/30743860
https://www.ncbi.nlm.nih.gov/pubmed/29534790/
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Different Scientists - Different Definitions: On the subject of micro-
plastics, many currently have their own opinion (original compila-
tion of: Picó und Barceló 2019)

Many types of plastics have been found in significant quantities 
in certain maritime areas and are, therefore, anchored in public 
awareness. Although the distribution and impact of these plastics 

in freshwater systems is well-researched, it is poorly understood 
by the public. (Eerkes-Medrano 2015, Li 2018) 

Scientists for an OrbMedia study analyzed numerous tap water 
samples from more than a dozen nations. A total of 83% of the 
samples were contaminated with plastic fibers. The USA had the 
highest contamination rate of 94%. Lebanon and India had the 
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http://orbit.dtu.dk/ws/files/139800294/filestore.pdf
https://pdfs.semanticscholar.org/7d9f/9331db1126a873c514d18cfbb1d694bb0aab.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2873010/
https://www.researchgate.net/publication/269727433_A_critical_overview_of_the_analytical_approaches_to_the_occurrence_the_fate_and_the_behavior_of_microplastics_in_the_environment
https://www.ncbi.nlm.nih.gov/pubmed/23601693
https://www.ncbi.nlm.nih.gov/pubmed/24398418
https://ec.europa.eu/research/industrial_technologies/pdf/policy/commission-recommendation-on-the-definition-of-nanomater-18102011_en.pdf
https://pubs.acs.org/doi/abs/10.1021/acsomega.9b00222 
https://www.ncbi.nlm.nih.gov/pubmed/25746963
https://doi.org/10.1016/j.watres.2017.12.056
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next highest rate. The lowest contamination rate is found in Euro-
pean countries, including the United Kingdom, Germany and Fran-
ce. However, it is still 72%. The average number of fibers found 
in each 500 ml sample ranged from 4.8 in the US to 1.9 in Europe. 
(OrbMedia 2017) 

A review of publications on microplastics in recent years shows 
a significant increase in the number of publications in the field of 
microplastic analysis, precise procedures and methods for detec-
tion, as well as in the areas of pathways, avoidance strategies and 
the analysis of the effects of substances on the living environment 
and their hazard identification (ecotoxicology, risk assessment). 
These studies are concerned with the determination of micropla-
stic particles in the water, how they get there, how they can be 
avoided or contained, and what effects they have on humans and 
the environment.

Solutions for removing microplastic particles from the water are 
currently being discussed only sporadically. Research activities in 
these areas are usually limited to state-of-the-art filtration techno-
logy. Many scientists communicate their ideas, approaches and 
results on the basis of laboratory experiments. The transfer to real 
applications is seldom or only at a later stage the focus of univer-
sity research. Wastewater treatment plants are one of the major 
sources of microplastic input into the environment. They represent 
suitable starting points for the development and implementation 
of new technologies for the removal of microplastic contamina-
tion. Several studies examined the ability of conventional and in-
novative wastewater treatment technologies to remove plastics. 
These studies show that conventional treatment reduces a high 
percentage of microplastic particles (between 90 and 98%).

However, when communicating this result, the fact is neglected 
that while most of the microplastic particles are removed from the 
water, they enter the sewage sludge and, through its use in the 
agricultural utility path, enter the ecosystem again.

It is therefore not an efficient elimination of microplastics, but a 
carryover or a shift of the problem from the aquatic to the terre-
strial area. The microplastic particles are still present unless they 
land in the monocombustion and become carbon dioxide and wa-
ter. However, this is not the most efficient approach for using the 
valuable sewage sludge (Note: Sewage sludge can be used as a 
fertilizer because of its relatively high nitrogen and phosphorus 
content on agricultural soils or in landscaping measures provi-
ded they have low levels of pollutants). (Lares 2018, Talvitie 2017, 
Michielssen 2016)

A method for the sustainable protection of sewage sludge and 
the removal of microplastics from wastewater should therefore 
include the separation of the systems and thus the prevention of 
redistribution within the environment.

https://orbmedia.org/stories/Invisibles_plastics/
https://www.ncbi.nlm.nih.gov/pubmed/29407704
https://www.ncbi.nlm.nih.gov/pubmed/27883921
https://pubs.rsc.org/en/content/articlelanding/2016/ew/c6ew00207b#!divAbstract


5

Whitepaper Microplastics

Solutions for microplastic removal
Focus: Wastewater treatment plant

Wastewater is one of the major sources of microplastics in the 
aquatic environment due to the enormous volume of water that is 
constantly being discharged. Solutions at this point are therefore 
necessary and at the same time bring the potential for a big lever. 
The problem of the accumulation of microplastic in sewage slud-
ge also carries a high risk.

The microplastic does not disappear as a result of the agricultural 
use of sewage sludge contaminated with microplastic particles, 
but rather a far-reaching distribution in the soil ecosystem results. 
Recent processes in the field of wastewater technologies include 
the pH-induced agglomeration and subsequent removal of par-
ticles from water. (Wasser 3.0 PE-X®)

The two-step process involves localization and aggregation of 
microplastic particles (250-350 µM) in a physicochemical pro-
cess. This method is applicable in the field of wastewater as well 
as in other water systems. It can, in addition to microplastics, also 
be used for the removal of other micropollutants. (Publiction list)

This patent pending process relies on the large increase in par-
ticle size, regardless of the pH of the aquatic environment, which 
is due to the addition of hydrophilizable inorganic-organic substi-
tuted silicon derivatives. The resulting silicon-based microplastic 
aggregates (particle size after aggregation 2-3 cm) can be easily 
removed, for example by using sand trap. This method proves to 
be transferable and reproducible from the laboratory scale to the 
industrial scale and to saline environments. (Schuhen 2018)

With Wasser 3.0 PE-X®, efficient microplastic removal becomes 
possible for the first time. The process is scalable, adaptable and 
combinable. So not only can the microplastic load in waters of all 
kinds be significantly reduced, but also variable freshwater and 
saltwater environments benefit from this process by preventing 
the entry of microplastics and dissolved micropollutants (pharma-
ceuticals, pesticides, etc.) in the ecosystem.

https://wasserdreinull.de/unternehmen/#pilotanlagen
https://wasserdreinull.de/wp-content/uploads/sites/2/2019/06/Publikationsliste.pdf
https://www.intechopen.com/books/plastics-in-the-environment/technological-approaches-for-the-reduction-of-microplastic-pollution-in-seawater-desalination-plants
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More information about Wasser 3.0 

www.wasserdreinull.com

A Youtube video explains the principle of microplastic elimination.  
This is available here.

Click here for the publication list.

Visit us on Facebook and stay informed.

http://www.wasserdreinull.com
https://www.youtube.com/watch?v=svwN4pamXAg
https://wasserdreinull.de/wp-content/uploads/sites/2/2019/06/Publikationsliste.pdf
https://www.facebook.com/wasserdreinull.de/?ref=bookmarks 

