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Evaluation of Hydrogenated Resin Acids as Molecular Markers for Tire-wear Debris in
Urban Environments

Kumata, Hldetoshi

4,500,000 1,350,000

To identify new molecular markers for tire-dust (TD) emissions, four dihydroresin
acids (H2RAs), 8-isopimaren-18-oic acid (1), 8-pimaren-18-oic acid (I1), 13beta(H)-abieten-18-oic acid (Il
1), and 13alpha(H)-abiet-8-en-18-oic acid (1V), were identified and investigated for source specificities,
distributions, and environmental stabilities. Absence of I-1V in natural sources and the linear correlati
ons between H2RAs with different skeletons in tires and in environmental samples demonstrated that I-V are
specific markers for synthetic rubbers. The physicochemical properties and photolysis experiments suggest

ed that I-1V can set lower limits for TD contributions to environmental loads of particulate matter and PA
Hs with MW is or larger than 202.

These features of H2RAs are suitable for monitoring spatial and temporal variations of direct emissions fr
om vehicle wear, which would be of help in conducting efficient traffic and air-quality management.
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Table. 1 Physico-chemical properties of resin acids,
benzothiazolamines and selected PAHs

log[1/P*] K, Souyin
(atm) (unitless) (moliL)

resin acids
dihydroresin acids (I-1V) 8.3-9.1* 2.9x10*° na
DHA 9.9% 7.3x10°°  1.70x10°°
benzothiazolamines*
24MoBT ~12 2.3x10™ ~1x10°
NCBA ~11 2.3x10® ~4x10°
PAHs
Pyrene 9.1 3.4x10*°  2.1x10°°
Benzo[a]pyrene 12.7% 3.3x10°° 6.1x10°°

a: estimated by multiplying K'H by the solubilitiy in water. b:
upper and lower limits were set by using the range of water
solubility of resin acids reported by Peng and Roberts (ref-6). c:
estimated by using ChemDrawUlItra, Cambridge Soft Corp. d:
from Peng and Roberts (ref-6). e: from Beilstein Database. *:
from ref-2.
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