Compounds from tire wear particle in recipients.

Preliminary results from a Nordic study.
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Background

 During use, the friction between tires and roads creates Tire and Road Wear Particles
(TRWP)

« Norway: estimated land-based release of microplastics = 19,000 t/year, 40% of which is
estimated to be TRWP (Sundt et al., 2021)

 Factors which can influence the release rate of TRWP: speed limits, tire pressure, car weight,
use of studded or non-studded tires

b

NILU




E‘ ‘éé ”02:&‘“ ;’i % “vﬁf« N R
N [ BURE  ueles !
wh([® = %X piirte ny¥ge MO /71
:g\ ([ N YAlr's 2
e de N RN
WiE e ol ses TN
Background MiE S s un
E\ d& 'o‘:'e" "‘Q. g‘ ':‘:" [} B
‘l‘ lﬂ ‘Z)‘ I’h ’ﬂ "Q“ﬂl A 4}«'
g\' 2 DARXS LA Na¥g0 N
iz (OO | (X So¥ss Yy
E‘ 15 foatedes! L X ﬁd !‘hm‘!“ N\ /)

» Tire particles contain on average over 400 organic compounds (+ metals; Emissions
Analytics, 2023)

« Examples are 6PPD (antioxidant; N-(1,3-dimethylbutyl)-N’-phenyl-p-phenylenediamine) or
HMMM (crosslinking agent; Hexa(methoxymethyl)melamin)

« These compounds can be transformed e.qg. via photooxidation, forming transformation
products

« 6PPD quinone, a transformation product of 6PPD, was found to induce acute toxicity in coho
salmon (Oncorhynchus kisutch), but not in chum salmon (Oncorhynchus keta) or Atlantic
salmon (Sa/mo salan
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Research question

To which extend are Nordic countries subject to contamination by tire related additive
chemicals?

What is the frequency of occurrence and how are these chemicals distributed among different
environmental compartments?

Which factors might explain the occurrence and distribution of
these chemicals?




Sampling strategy & Challenges

Samples included:

Water: road runoff, road runoff
recipient, urban stream,
stormwater, stormwater after
filtration ponds

|  AFTER Snow: residential area, snow
- epms” AR - dumping site, next to road

Sediments: snow dumping site
(terrestrial & marine)

+ Blue mussels

g ' 4 -+ Atmospheric deposition
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Sampling strategy (Norway
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Sampling strategy (Norway

H PMMA PP ESBR PVC Nylon PU EPC EMPET EPS EPE

800 -
700 { __
600 A —
500 - [ —
400 -
300 - —
Lo ez 200 A | = —
Norge Finland 100 A
0
% & < x ) & ~ X
&P R &KW K R
Y o e W Y 2 > -
CaHkT- ,‘F‘\)Qa (Ov.‘s% \)Q" C)(,JQ\' ,L?.‘:‘Qo cov.‘)% V‘\)% L’@Q\'
Oslo n 6
2 Helgnkl Sl Q Y o \“ Q N N} \bc
Stockholm Eesti
Passive samples [ ]
ng/m2/d
=
o‘_:‘ & mPMM Nylon PU EMPC EMPET EMPS BPE
ST. HANSHAUGEN =0 o
MAJORSTUEN 100% - — —_— — —
GRUNERLOKKA
y 80% A
R o)
0 ooy | ~90% of detected
R - 40%) microplastic is rubber!
,,,,, 2] ENSY
SENTRUM OSIO }-E}L-’E\:J’JELNS — 20%
s a CE o
478 0%
JJUVHOLMEN . "‘-':n' 2 ,.AF""MT—,; & \' \' ‘.
L s o M=, » u, SN gl TR T,
ol s ,\,b ,-,JQ ™ ,\,b ,-,JQ ™ )
& & X % & Y
! IS S SR IS S SR ) I|I s
N N N R N N
5~ NILU



Sampling strategy (Norway)

First sedimentation basin for removal of
large particles & gravel (water & sediment)

Last sedimentation basin before filtration
step (water)

Outlet water from last basin (water)

Video source: NCC SnowClean - smelter og renser sngen (YouTube)

Sludge from membrane filter (sediment) wallhs
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Extraction methods

/ é Sen Biota samples
- o Repeat once
Addition of 1.5 mL /Addition of
acetonitrile internal standard

i

Transfer of
ACN layer

50 U 58

—D—D

l )

1g of
Additon o horz;’r?]zrl‘ézed Addition of LC/MS
o Sly \ / ceramic beads Vortex 15 sec. Ultrasonicate 15 min.  Horizontal shaker 25 min.  Centrifuge 10 min. analysis

Repeat once
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Extraction methods

ddltlon of
internal standard

| &

Solid Phase
Extraction

Filtered water

Water & snow samples

Elutonusing | Concentration a
MeOH using N,

LC/MS analysis

e

Drying at 50°C Sieving to remove Sub-sample \ é
stones 200 mg —

\_

internal standard

‘/Addition of

Addition of 1.5 mL
acetonitrile

Dry to dryness |
Redlssolve LC/MS analysis
) ) in 100 L
Vortex 15 sec. Ultrasonicate 15 min. ACN

Repeat once

Sediment samples
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Preliminary results
Norway
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German rivers: <10 — 880 ng/L
(Dsikowitzky & Schwarzbauer, 2015)

Canadian surface waters: >1 ug/L
during rain events
(Johannessen et al., 2023)
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Preliminary results
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