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MP size distributions
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Sizes and sources aAV/

Primary NP e.g.:

 side product of top-down MP
production

« Medicine

« Additives e.g. in flowable

products such as cements

* L. Roscher -
10/12/2019 Science of MP - Workshop michaela.meyns@awi.de HELMHOLTZ



Nanoparticles

c=1cm d =10 nm

M. Veliu
PS nano- PE micro &
beads nanobeads
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Stabilizing nanoparticles in water WYY
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Fate of nanoparticles in water aA\V/

7 A

e Buffle et al. EST 1998

Fig. 2 Interactions and fate of NP in the environment considering (a) dissolution, (b) sulfidation, (c) homo-aggregation, (d) hetero-aggregation, (e)
coating with NOM, (f) NP adsorption on biological surfaces, (g) sedimentation/deposition, and (h) persistence
.

Bundschuh et al. Environ Sci Eur 2018, 30, 6.
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Environmental nano fraction aV/
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Detection a VI
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Nano-FTIR QI

Nano-FTIR:
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Nano-FTIR polymer identification WYY
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Weathered sample

nano-FTIR absorption [a.u.]

Wavenumber [cm™]

Analytical Methods 2019
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Single particle identification

aAWV/
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Nano-FTIR
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Environmental particles

aAWV/

Optical amplitude scan:
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Substrates SANV/

* Nanopores
* Relocating spots
* Inert surface

10/12/2019 Science of MP - Workshop WHOI michaela.meyns@awi.de HELMHOLTZ 1.



Conclusions

aAWV/

o

i - 500 pm fraction not
representative
->80 % <100 pm

Longe range transport:
water, ice, air

Surface and proper
models matter

|
“ w Nanoplastics (< 1um)
part of colloidal fraction!?

Size, shape and
identity!

Nano-FTIR: Identification
of new and weathered
plastics

Nanoplastics:
|dentification of single
particles possible

Si membranes:
< 300 nm pores,
iIntermethod comparison
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Future Tasks QAV/

Imaging nanoplastics and their formation In
environment: What to look for and where?

Composition of ,the" nano fraction
Quantify

Impacts on health: NP in relation to other
colloids

Apply more interdisciplinary/-field
approaches: What can be learned from

research on other colloids? Are
nanoplastics a class of their own?

HELMHOLTZ



SETAC Europe May 2020 Dublin QA V/

Looking forward to your abstracts:

1.

00 NN LA W

Analysis of Microplastics and Nanoplastics — From Harmonisable Protocols
and Data Treatment to the Peculiarities of the Environmental Nanofraction

Co-chairs: Michaela Meyns, Natalia P. Ivleva, Sebastian Primpke

Contributions should cover one or more of:

sample preparation: requirements for different matrices, filter materials, detection
limits

analysis of number/size or mass and combining techniques

solutions for analytical challenges: tire materials, paint particles

small MPs (1 — 10 um)

spectroscopic data: Software tools, databases, artificial intelligence approaches
analvsis ninelines annlicable for monitorinoe

design and application of relevant reterence MPs and NPs for validation

lessons learned: nanoparticle analysis in environmental samples

the future of MP and NP analysis: Promising techniques, tools and developmenti,

10/12/2019 Science of MP - Workshop WHOI michaela.meyns@awi.de HELMHOLTZ 17




Acknowledgements QA V/

* Microbial ecology AWI Helgoland « AWI Bremerhaven
Dr. Gunnar Gerdts Dr. llka Peeken

Dr. Antje Wichels

Dr. Sebastian Primpke

MSc. Saskia Finckh

Medina Veliu N
Microbial ecology group * Neaspec [jeaq, Spec
Dr. Andreas Huber
oo WT.SHR¥
Size is important @ oo
° Fund|ng ‘e o ® . . Schleswig-Helstein GmbH
- “Size is important”, wt.sh, Germany i\

-  BASEMAN, Defining the baselines and
standards for microplastics analyses in European waters, BMBF

Twitter.@MichaelaMeyns
10/12/2019 Science of MP - Workshop WHOI michaela.meyns@awi.de HELMHOLTZ 15



