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https://www.abc.net.au/news/2019-08-15/microplastic-snow-ice-cores-arctic-pollution-travel-research/11416188 ; 

https://www.theguardian.com/environment/2019/aug/14/microplastics-found-at-profuse-levels-in-snow-from-arctic-to-alps-contamination

2019

https://www.abc.net.au/news/2019-08-15/microplastic-snow-ice-cores-arctic-pollution-travel-research/11416188
https://www.theguardian.com/environment/2019/aug/14/microplastics-found-at-profuse-levels-in-snow-from-arctic-to-alps-contamination
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https://e360.yale.edu/features/plastic-waste-atmosphere-climate-weather

2023

https://e360.yale.edu/features/plastic-waste-atmosphere-climate-weather
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State of research
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Monitoring recommendations

www.amap.no
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Villum Research Station

www.villumresearchstation.dk ; Skov et al. (2017) DCE Technical Report101, 77 pp, http://dce2.au.dk/pub/TR101.pdf

http://www.villumresearchstation.dk/


KATRIN VORKAMPNORDIC SCREENING

DEPARTMENT OF ENVIRONMENTAL SCIENCE

AARHUS
UNIVERSITY

Microplastic lab

• Instrumentation (µFTIR)

• Clean lab

• Experience with microplastic 

analyses
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Project plan

Development 
of a sampling 
system incl. 

QA/QC 
concept

1st sampling 
campaign

Sample 
analysis, 

evaluation of 
results, 

potential 
adjustments

2nd sampling 
campaign

Sample 
analysis, 

data 
interpretation

2021 March 2022 2022 April 2023 2023
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First sampling campaign

100 µm

Visual Analysis

µFTIR
20 µm

1 µm

later

90 L

15 L
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Disappointing results

• Melting 100 L of snow took several 

days 

• The cleaning blank contained high 

levels of both small and larger particles, 

mainly PES

• Duplicate samples did not match.
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Second sampling campaign

~ 2 liter snow 100 µm

Visual Analysis

µFTIR
10 µm

1 µm

later

400 mL

Precautions:

• All laboratory equipment is pre-cleaned.

• All reagents are filtered using 0.2 µm GF-filters.

• Handling of samples in LAF bench in a clean room with HEPA filter.  
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Particle identification and quantification

Visual image
Heat map of all particles on 

13 mm silicium membrane filter
Map of only identified MP particles
(Note: MP < 2 pixels ignored)
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Blanks and detection limits

Recommendations from EU MSFD and OSPAR: LOD = Mean + 3•STD

High detection limits due to blank variability

Counts per 

sample PE PP PES PS ABS PA PC PMMA PVC PUR

Other 

polymers

Other 

rubbers

Total 

counts

Total 

mass (µg)

Lab-blank-A 0 3 3 1 0 0 0 0 0 0 0 0 7 0.042

Lab-blank-B 0 0 0 0 0 0 0 0 0 0 1 0 1 0.082

Field blank-A 3 3 2 0 0 0 0 0 0 0 0 0 8 0.061

Field blank-B 2 5 2 0 0 0 0 0 0 0 0 0 9 0.093

Average 1.3 2.8 1.8 0.3 0 0 0 0 0 0 0.3 0 6.3 0.070

SD 1.5 2.1 1.3 0.5 - - - - - - 0.5 - 3.6 0.023

LODs PE PP PES PS ABS PA PC PMMA PVC PUR

Other 

polymers

Other 

rubbers

Total 

counts

Total 

mass (µg)

per 400 ml sample 5.8 8.9 5.5 1.8 <1 <1 <1 <1 <1 <1 1.8 <1 17.0 0.138

per kg snow 14.4 22.3 13.8 4.4 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 4.4 <2.5 42.6 0.345
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The issue of spectrum libraries
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Comparison of results using different Spectral Reference Libraries
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Conclusions

Microplastics are detected
in Greenland snow. Long-
range atmospheric
transport to the Arctic is
happening.

QA/QC needs emphasis
and would benefit from 
more standardization, incl. 
definition of detection
limits.

The way towards
monitoring should address
air vs. deposition
measurements and the 
limitations/possibilities of 
using existing
programmes.
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