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2019

It's snowing micro-plastics in the Arctic and the
Alps, research suggests

Updated 15 Aug 2019, 3:29am

Microplastics ‘significantly
contaminating the air’, scientists warn

Discovery of pollution in snowfall from the Arctic to the Alps leads
to call for urgent research on potential human health impacts

O Scientists collect snow samples above the Arctic circle. Photograph: Melanie Bergmann/Alfred-
PHOTO: Microplastics were discovered in snow samples taken from Switzerland (pictured), among other areas. (AP) Wegener-Institut/Science Advances

https://www.abc.net.au/news/2019-08-15/microplastic-snow-ice-cores-arctic-pollution-travel-research/11416188 ;
/ https://www.thequardian.com/environment/2019/aug/14/microplastics-found-at-profuse-levels-in-snow-from-arctic-to-alps-contamination
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State of research
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Monitoring recommendations
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Villum Research Station

VILLUM RESEARCH STATION Nosina
Danmarks nye forskningsstation er en af verdens
nordligste, kun 933 km fra Nordpolen. Stationen
bestar af fire laboratorier og et luftmalingshus til
maling af luftforurening og drivhusgasser.

Danmarks
Havn
. »Daneborg
Ja 5dr. Stromfiord
i,{uwn
STATION NORD / ) Narsarsaq
VILLUM RESEARCH STATION e
Grafik: LGJ
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Table 3.1. List of parameters of compounds and parameters.

Activities Data availability Instruments

Filter pack measurements of SOz, SQs%, | 1990 - June 2002 and July 2006 - present| IC and segmented flow analyzer
NO5- and NH.*

Filter pack measurements of elements 1990 - June 2002 and July 2006- present | ICP-MS

from Al and higher (except Cl, and Hg)

O3 1997-2002 and 2006 — present 02 monitor using UV absorption

Gaseous Elemental Mercury (GEM)

August 1999 — 2002 and 2006- present

GEM monitor using Cold vapour fluores-
cence spectroscopy

Black Carbon

2008 - present

(PSAP, MAAP)

co

July 2016 - present

CO monitor using IR absorption spec-
troscopy. From 2012 a CO monitor using
gas chromatography and a Hg reduction
detector

High volume sampling equipped with par-
ficle filtre and PUF, XAD, PUF sandwich
plug to measure chlorinated pesticides.

Brominated flame retardants measured
with high volume sampler (same as chlo-
rinated pesticides)

Persistent fluonnated compounds meas-
ured with a specially designed high val-
ume sampler

July 2006 - present

July 2006 - present

January 2007 - present

GC-HRMS, LC-M5-MS

CHs and CO: gradients with a Picaro;
Leico

January 2012 - present

Cavity ring down method

Meteorological parameters®

At least from 1961

Synoptic data

Climate: Wind speed, wind direction, tem-
perature, relative humidity, solar flux (in
and out), precipitation, snow depth,

July 2014 - present

Set up by ASIAQ (Greenland)

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

* Instrumentation (UFTIR)
 Cleanlab

« EXxperience with microplastic
analyses
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Project plan

2021 March 2022 2022 April 2023 2023

Sample
analysis,
1st sampling evaluation of

Development
of a sampling

sy%tzr/ancr;cl. campaign results,

potential
concept adjustments

Sample
analysis,

2nd sampling
data
Interpretation

campaign
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First sampling campaign

Visual Analysis

later
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Disappointing res

ults

* 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

Visual Analysis
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Particle identification and quantification

6 000 8 000 10 000
pm

Heat map of all particles on

Visual image = )
J 13 mm silicium membrane filter
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Spectra map
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Blanks and detection limits

Counts per Other | Other Total Total
sample PE PP PES PS ABS PA PC |PMMA | PVC PUR |polymers | rubbers counts | mass (pg)
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
Other Other Total Total
LODs PE PP PES PS ABS PA PC |PMMA| PVC PUR |polymers |rubbers counts | mass (ug)
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

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

High detection limits due to blank variability
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MP concentrations

10-100 pm
MP polymers detected in snow samples from VRS m PE
200 . _ m PP
175 Sieve fraction: 10 - 100 um — o PES
3
9 150 PS
(7p]
2L 125 ABS
8. 100 m PA
%
§ 75 mPC
S _ PMMA
o- I
= LOD mPVC
— m PUR
0 - —
1A 1B 2A 2B 3A Mean T oOther_polymers

blanks B other_rubbers

Primary polymers: PE (58%), PP (18%), PES (16%), PS (5%), other (2%)
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Results per mass Composition

MP counts per kg snow
10-100 pm o - e
E d (ng) of MP = —

stimated mass (pg) o

8 PES 14
Sieve fraction: 10 - 100 um PS 2
Other polymers 4
6 Total counts 67
4 Total mass (ug) 2.55

231026_VRS_2A_10um_Polymers
2 other_rubbers

other_polym_er\ 3%

3%
E/
0 - - 1%
1A 1B 2A 2B 3A Mean blanks s | e

s 52%
VRS samples 21%

Total maas (ug) per kg snow
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The issue of spectrum libraries

Comparison of results using different Spectral Reference Libraries Estimated mass (pg) of MP
100 m PE 5
Sample 2A . .
PP 2 S fraction: 10 - 100
Size fraction: 10 - 100 um - o , \eve fraction Hm

z 75 m PES &
o [e4]
c 1 Other PS x

o 3
¥ f PES polymers ABS 2
o )

o and rubbers m PA E
£ mPC §

>

S 22 PMMA E 1
a S
S mPVC 5

0 m PUR 0

AarhusU siMPle AalborgU B other polvmers A 0l 5
Library4 Library1.0.1 Ext.Libraryl 5 —poly \pray arary -\b(a\'\ll/
fhus .Ap\e \ib N ext\
Different libraries applied W other_rubbers A2 s paloor®
Amounts are comparable, but composition is not.
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Conclusions

a4 h

Microplastics are detected
In Greenland snow. Long-
range atmospheric
transport to the Arctic is
happening.
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AARHUS
/ NP UNIVERSITY

DEPARTMENT OF ENVIRONMENTAL SCIENCE

4 N

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

N J
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ﬁ he way towards \

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

Qrogrammes. J




/ AARHUS
¥ UNIVERSITY




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

