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Tire wear particles (TWPs) are an important but often overlooked source of microplastic pollution. A tire
antioxidant 6PPD transforms in the environment into 6PPD-quinone (6PPD-Q), a compound linked to acute
mortality in Coho salmon and potentially harmful to other aquatic life, which has attracted increasing concerns
globally. However, its occurrence in subtropical urban rivers is poorly understood. We investigated 6PPD-Q in
suspended particulate matter (SPM) from 23 sites across the Dahan, Xindian, Keelung, and Tamsui rivers in
northern Taiwan, with one Tamsui River site sampled hourly from 08:00-20:00. Concentrations (0.6—25.8 ng/g,
d.w.) were measured using LC-MS/MS, and additional tire-derived chemicals (TDCs) were identified with IMS
QToF MS. Our study confirmed that 6PPD-Q is widespread throughout the Tamsui River watershed. A clear spatial
pattern emerged: higher concentrations occurred in upstream, low-salinity zones. Correlation analysis indicated
that distance to the river mouth (r = 0.37) and salinity (r =—0.51) are key environmental drivers of 6PPD-Q o
distribution. The partition coefficient (K,) (102°¢ — 10~-1%)—the ratio of 6PPD-Q concentration in SPM to that in
water—was significantly positive correlated with salinity (r = 0.52). This suggests that although 6PPD-Q is more
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i water-associated overall, seawater intrusion could enhance 6PPD-Q enrichment on SPM. Furthermore, we found B o .. :
- astrong positive correlation (r = 0.68) between the proportion of 6PPD-Q concentration in SPM relative to the geey & oo :
~ total concentration in both SPM and sediments, and the distance from the river mouth, suggesting that 6PPD-Q . ;
; bound to SPM progressively settles out of the water column as it moves downstream. This work provides a Fig. 1. Spatial distribution of 6PPD-Q concentrations in suspended :
. foundational understanding of 6PPD-Q behavior in northern Taiwan urban rivers and underscores the need for particulate matter (SPM) across the Dahan, Xindian, Keelung, and Tamsui |
. further research on its ecological impacts. Rivers in northern Taiwan. :
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1. UPLC-MS/MS (Target Analysis) :
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