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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).



How hot is nanoplastics topic?



Velimirovic, M., Tirez, K., Voorspoels, S. & Vanhaecke, F. Recent 
developments in mass spectrometry for the characterization of micro-
and nanoscale plastic debris in the environment. Anal. Bioanal. Chem.
(2020).

LoD ~50 ng ->

LoD ~0.12 ng ->



Proton Transfer Reaction - Mass 
Spectrometry

PTR-ToF-MS

m/z
99.008

Formula: 
C4H2O3H+

99.043 C5H6O2H+

99.079 C6H10OH+

Key advantages:
• Sensitivity 
• Quantitative 
• Most organics detectable
• High mass resolution
• High time resolution 
• Minimal fragmentation

H3O+ + VOC -> VOCH+ + H2O



TD 
inlet

Water 
removal 



Every second one spectra

Time                

blank blank

TD ramp [⁰C]

Ion signal



TD-PTR-MS

First level
data processing:
Reducing 20GB to 2MB

PE - Polyethylene

PET - Polyethylene terephthalate

Algorithm for: 
1) Identification of different types of polymer 
2) Quantification – PTR-MS advantage



P
E

 i
o

n
s
 i

n
 t

h
e

s
ta

n
d

a
rd

P
E

T
 i

o
n

s
 i

n
 t

h
e

s
ta

n
d

a
rd

P
E

 i
o

n
s
 i
n

 a

s
a

m
p

le

P
E

T
 i

o
n

s
 i
n

 a

s
a

m
p

le

c)

d)

Match ***

Match **

b)

a)

QC/QA, KPI

- 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)





Quality Control (some examples)



NanoEU a new INTERACESS project in progress



Published in EP
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     METEOROLOGICAL DATA
Job ID: 123909                           Job Start: Fri Jun 12 15:15:28 UTC 2020
Source 1      lat.: 47.054138    lon.: 12.958262     height: 1163 m AGL         
Initial trajectory started: 700Z 18 Mar 17                                      
Direction of trajectories: Backward      Trajectory Duration: 48 hrs            
Frequency grid resolution: 1.0 x 1.0 degrees                                    
Endpoint output frequency: 60 per hour                                          
Number of trajectories used for this calculation: 128                           
Meteorology: 0000Z 18 Mar 2017 - GDAS0p5                                        

Austrian Alps 3100 m a.s.l.

Result:
Population weighted 
surface area 
correlates with 
nanoplastics plastics 
deposition!

All the period



Nanoplastics presence in Northern and Southern Polar Regions 
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Polymer type

NPs in Swdish lekes

Plastic production in EU

Pakhomova, S., et al., 2022. Microplastic variability in subsurface water from the Arctic to Antarctica. Environmental 
Pollution 298, 118808. https://doi.org/10.1016/j.envpol.2022.118808



True Open Access and open access Data



https://www.nature.com/articles/s43247-024-01300-2/figures/5

NPs in biota samples



Stayed tuned for more work:

Is there really that much nanoplastics in bottled water?
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A students’ project


