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“Roadside soils act as a sink for tire wear particles, co-transporting compounds (6PPD-Q,
DPG, 2-OHBT) and enhancing their persistence.”

e Tire wear particles (TWP) are a major source of microplastic pollution.
* Primary entry pathways are surface runoff and wind transport.
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Tire Manufacturing Transformation product

N-(1,3-dimethylbutyl)-N'-phenyl-p- 6PPD-quinone
phenylenediamine (6PPD)

N,N’-diphenylguanidine (DPG)
Benzothiazole (BT)

2-hydroxybenzothiazole (2-OHBT)
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Fig. 1: Environmental pathways and transformation processes of TWPs and associated chemicals.

leaching




C,AK,q
&

S
ENNE

Introduction

Q
]
\/

S o
Peipe®

“Roadside soils act as a sink for tire wear particles, co-transporting compounds (6PPD-Q,
DPG, 2-OHBT) and enhancing their persistence.”

e Tire wear particles (TWP) are a major source of microplastic pollution.
* Primary entry pathways are surface runoff and wind transport.

Objective:

e Quantify the occurrence of 6PPD-Q, DPG, and 2-OHBT in road dust and roadside soils.
e Characterise individual TWPs in terms of morphology and chemical composition.
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Study Area

(c) Sampling location 1

Gera

Bundesstrasse 2

1.5 km off A4 (Direction
Zeitz)

2.2 ° slope

400 m between each

Gera-Dorna
© Brahmeray

sampling point

» No speed limit

Fig. 2: Sampling locations.
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Research Study

1. Sampling 2. Sample preparation and Analysis
Each sampling site
approximately 2.4 m?.

SINGLE EXTRACTION

DRYING AND I DENSITY PARTICLE 1@ OF ORGANIC
SIEVING SEPARATION ANALYSIS TWP

COMPOUNDS
* Road dust particles * Sodium * SEM/EDX * 60-110mgin 10

< 1000 pum and soil polytungstate * FTIR mL of 2-propanol.
fraction<315um. (1.2-1.9 g/cm3). * Liquid
chromatography
Fig. 3: Sampling with a vacuum system and a broom. high-resolution

mass spectrometry.

Fig. 4: Workflow for quantifying tire and road wear particles generated on the road.
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% Characterisation of TWP

TWP1: Cryogenically milled | TWP2: Road surface sample | TWP3: Roadside soil sample

Aspect ratio: 1.38 Aspect ratio: 1.37 Aspect Ratio: 1.25
Moderate elongation. Minimal post-formation Weathered particles;
weathering. considerable rounding.

Fig. 5: Scanning Electron Microscope (SEM) images of the morphological structure of tire wear particles.
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Fig. 6: Elemental composition of TWP samples analysed by energy-dispersive X-ray spectroscopy (EDX).
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Fig. 7: Fourier-transform infrared (FTIR) spectra of tire wear particles.
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TWP3: Reduction in peak intensity
suggests lower polymer content
due to environmental exposure.

TWP2: Retains more of its original
tire polymer characteristics.

TWP1: Spectrum represents
unaltered tire wear particles with
minimal environmental influence.
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Fig. 8: Concentration of 6PPD-Q, DPG, and 2-OHBT at Sampling Location 1 from the drainage ditch in the west of the road, the road surface, to the drainage ditch in
the east.
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Fig. 9: Concentration of 6PPD-Q, DPG, and 2-OHBT at various sampled points within two lanes at Sampling Location 2 on a bridge with a 4 m high sound barrier and
no adjacent roadsides.
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Fig. 10: Concentration of 6PPD-Q, DPG, and 2-OHBT at Sampling Location 3 from the drainage ditch in the west of the road, the acceleration lane, the road surface,
the deceleration lane, to the drainage ditch in the east.
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Outcome

TWPs exhibit diverse morphologies and chemical compositions,
influenced by abrasion during environmental transport and interaction
with the soil.

6PPD-Q concentration higher due to its strong adsorption to TWP and
organic-rich soils.

DPG and its easy leachability is an indicator of contamination hotspots
and the pathways of TWP.

Occurrence of 2-OHBT confirms the presence of TWP in road dust and

soils given its susceptibility to leach.
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