'.) Check for updates

Journal of Korean Society for Atmospheric Environment
Vol. 38, No. 2, April 2022, pp.294-303
https://doi.org/10.5572/KOSAE.2022.38.2.294

p-ISSN 1598-7132, e-ISSN 2383-5346

=
™=

Ho

HERSH+ &8st AEE XIZ = LAtsEifs 24
Seasonal Oxidation Potential of Vehicle Emission
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Abstract  Seasonal samples located in Seoul were collected from inside and outside tunnel at the same time to determine
the oxidation potential (OP) using dithiothreitol (DTT) method corresponding to real-world vehicle emissions. First, the novel
guantitative oxidation potential method was developed using 9,10-phenanthraquinone. Second, quinone normalized DTT-
OP was utilized to calculate the seasonal oxidation potential of unit vehicle emission with tunnel flow coefficient. As a result,
the overall average for seasonal oxidation potential of unit vehicle emission were shown as 169 uM/veh - km. In addition, the
highest concentration was presented from midnight through 6 a.m. for all seasons due to complex parameters including
vehicle speeds. This result will be able to investigate the health studies associated with unit of vehicle emissions in real
atmosphere.
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Fig. 1. Diagram of PM, 5 Sampling for DTT-OP analysis at the H Tunnel in Seoul.
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Fig. 2. Flowchart for Vehicle Emission Rate of Quinone Normalized DTT-OP (i.e., VR-QDTT-OP).
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Table 1. Seasonal DTT-OP and QDTT-OP for the inside & out-
side tunnel.

DTT-OP QDTT-OP
H 3 3
Saeason ((nmol/min)/m?) (uM/m?)
Inside Outside Inside Outside

Summer 5394097 398+0.72 2.07+045 1.31+043
Fall 5.79+1.03 454+083 210+£0.61 1.35%0.49
Winter 522+043 437+£049 1.64+£026 1.13+£0.29
Spring 495+045 3.95+0.50 1.63+0.27 1.04+£0.30
Average 5341072 4211063 1.86+040 1.21+0.38
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Fig. 3. Calibration determination of QDTT using 9,10-phenanthraquinone.
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