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Introduction Workflow
The global emission of tire wear particles (TWPs) was estimated at
approx. 6 - 10° t/al. When rain events occur these TWPs may enter 3lzidw:1;rhmr:'mof °"‘#i’.§."“£'»i¥°ﬂ‘é’;"§&§'
the water cycle either directly or as part of the combined urban o traction method with target analytes

effluent. Tires are chemically complex and various additives like
vulcanization agents or anti-oxidants are used in their production.
The discussion about the hazardous potential of TWPs is so far
predominantly focused on volatile chemicals and thiazoles?, while
chemicals that leach out of TWPs and their environmental impact is
yet scarcely discussed. The recent discovery of 1,3-
diphenylguanidine (DPG) as environmental contaminant potentially
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innti-ﬁcation of
micropollutants in
water and tire

samples

Extensive
literature
research

Identification of
micropollutants in

originating from tires® and the chemically complex make-up of tires tires

suggest that various other chemicals may also be introduced into the
aquatic environment through tires and tire wear paricles®.

Results

Extraction of TWPs
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* TWPs were extracted for 30 days in fresh
artificial water

* The leachate was separated and the
TWPs extracted in acetone for 3 hours
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» Thousands of signals detected in non-target
screening of tire extracts and leachates (215

Prioritization for high intensities

Non-target screening with > 40,000 signals

. obtained

« Data processing with enviMass lead to 215
signals with intensities > 10® separated into 130
extractables and 85 leachables

» Further structure elucidation for both conducted
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Highnt. acetone  * 1,3-Diphenylguanidine * 1,3-Diphenylguanidine

Conclusion
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were detected

Extractables generally showed
higher concentrations than
leachables

Extractables may be utilized as
chemical markers for TWP

130 extractables with intensities > 108 in
acetone extracts detected

* Many candidates with high frequencies of
detection (FOD) and high intensities

« 85 leachables with intensities > 106 in water
extracts detected

* Intensities generally
acetone extraction

lower than after

Extractables may be utilized as tire
markers

e Structure elucidation of high priority
extractables still in progress

Structure elucidation of N-(1,3-dimethylbuthyl)- .

N-phenyl-1,4-phenylenediamine (DMB-PD)

LEXT)

e Structure of DMB-PD
reference standard

* Only minor leaching in water (ca. 5 ng/L)
and high concentrations in extracts (ca.
0.25 g/L)

» Presentin all tires

« Potential chemical marker for TWP analysis

confirmed  with

analysis

Next steps

Further structure elucidation of leachables and
extractables

 Investigation of environmental presence of the the

85 detected leachables

 Investigation of DMB-PD and other extractables as

markers for tire wear particles analysis
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» 1,3-diphenylguanidine prioritized as highest
intensity leachable present in all tires
« Structure elucidation still in progress

Environmental occurrence of
1,3-diphenylguanidine
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« A quantitative method for DPG was developed
and validated

« DPG was quantified in 27 surface water
samples

« Concentration range from 6 ng/L to 640 ng/L

m) ¢ 186 ng/L
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