Measuring environmental nanoplastics
with TD-PTR-MS

Dr. Dusan Materi¢ (Matt)
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Methods
and more

Schwaferts, C., Niessner, R.,
Elsner, M. & Ivleva, N. P.
Methods for the analysis of
submicrometer- and
nanoplastic particles in the
environment. TrAC Trends
Anal. Chem. 112, 52-65
(2019).

Sieving

pbulldwes

| Raman Microspectroscopy |
| FPA-FT-IR |

ATR-FT-IR

uonedyIuAP|

Subu- and
Nanoplastic Microplastic




How hot is nanoplastics topic?
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Particle size and mass/number quantification
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Proton Transfer Reaction - Mass
Spectrometry
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- Sensitivity of the instrument, m21.022

- Impurities in the ion source, e.g. m34, clusters
- OM load check (DOC analysis)

- Spiking of the samples (PS)

- Spiking of the blanks (PS)



Fingerprinting and 40-ion
quantification [ng]
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Quality Control (some examples)

—— Nanoplastics in Alpine Glaciers | Methods

QUALITY CONTROL
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Nanoplastics deposition [ng mL” day’]
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Nanoplastics presence in Northern and Southern Polar Regions







NPs concentration [ng/mL]
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Normalised concentration/production
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True Open Access and open access Data

All data needed to evaluate the conclusions in the paper (including raw files, the scripts
and processing stages of the data analysis) are available at https://doi.org/10.24416
JUUO1-A9A28C 7.

Supplementary data to: Nanoplastics and ultrafine microplastic in the Dutch Wadden Sea
— the hidden plastics debris?

Publication Date: 2022-07-12T11:52:02.468220 Accessibility: Open - freely retrievable

Dugan Materi¢ 1,*, Rupert Holzinger1, Helge Niemann2,3 1 Institute for Marine and Atmospheric Research Utrecht, Utrecht University, Princetonplein 5, 3584CC Utrecht, the Netherlands 2 NIOZ
Royal Netherlands Institute for Sea Research, Landsdiep 4, 1757 SZ 't Horntje (Texel), the Netherlands 3Department of Earth Sciences, Utrecnt University, Princetonplein 5, 3584CC Utrecht, the
Netherlands *Correspondence: d.materic@uu.nl This is the repository of the supplementary, data and it contains: 1. Raw .h5 data files as the original output of TD-PTR-MS for the direct measurement
(Site A); 2. Raw .h5 data files as the original output of TD-PTR-MS for the cascade filtering measurements (Site B); 3. Raw .h5 data files as the original output of TD-PTR-MS for the calibration
measurements (PS and PET); The folder also contains processing files as the output of PTRwid software used; 4. PTRwid version of software we used for mass spectra and molar ratio extraction; 5.
PTRwid associated parameters file that contains the parameters for mass spectra extraction (including the ToF transmissions) 6. Nanoplastics Fingerprint scripts used for the experiments; All
“massLibr*” files contain the mass spectra of virgin plastics with molar ratio (ppb) value for each ion detected in the plastics vapours (3 decimal point precision of m/z). The script files were written in
PYTHON (compatible with PYTHON 2 and 3 - all versions). “DataFlip.py" is used for formatting the data into the matrix acceptable for the fingerprinting script. “FngClass.py” and “funFunctions.py” are
supporting classes used for the main scripts. matchingTest.py is a main script used for comparing a sample mass spectrum to the one from the plastics library (e.g. for PET use "massLibrPET.csv).
matchingloopQ3.py is @ main script used for comparing all the samples with all the plastics from the library (“massLibr*" files). 7. Data analysis of mass spectra: subtraction and limit of detection
calculation for “Direct WS*" measurement (Site A)
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nanoplastics  microplastics  TD-PTR-MS  polystyrene  Wadden Sea
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NPs in biota samples

communications earth & environment Article

https:/doi.org/10.1038/543247-024-01300-2

Microplastics and nanoplastics size
distribution in farmed mussel tissues

™ Check for updates

Silvia Fraissinet' "7, Gi
Dusan Materic ®**

E. De Benedetto ® 2, Cosimino Malitesta ® !, Rupert Holzinger® &

Microplastics and nanoplastics are hazardous to ecosystems, wildlife, and through seafood, also for
human health. Due to biological, chemical, and physical characteristics, nanoplastics can slip through
cell membranes, being even more toxicologically important than microplastics. Thermal Desorption -
Proton Transfer Reaction - Mass Spectrometry was used to analyze mussels from the Apulian region,
Italy. All the analyzed organisms have plastics (values ranging from 10 to 187 ng of microplastics and
nanoplastics per dry weight mg). The highest mass of plastics was detected in the size groups >2.2 pm
(218 ng per dry weight mg) and 20-200 nm (187 ng per dry weight mg). Upscaling data we estimated
that people in Europe could ingest more than 2 mg of nanoplastics per year through seafood
consumption. The detected presence of nanoplastics in farmed mussels here presented contributes
to establishing a baseline for monitoring these pollutants.

https://www.nature.com/articles/s43247-024-01300-2/figures/5
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Stayed tuned for more work:

Is there really that much nanoplastics in bottled water?

Nanoplastics measurements must have appropriate blanks

Dugan Materi¢>”

true detection limit ~525

! Helmholtz Centre for Environmental Research — UFZ, Department of Environmental Analytical a o 1
Chemistry, Leipzig, Germany
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Fig.1. Estimating the true detection limit for particle number concentration based on the procedural blank sample

reported b Note that the measured concentration of micro/nanoplastics in every bottled water
sample is below that of the procedural blank and far below the theoretical detection limit of +3 standard

deviations [or "3-sigma")?



A students’ project
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