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Abstract:
Atmospheric secondary organic aerosols (SOA) play a crucial but poorly understood role in affecting air quality, the Earth’s radiative balance, and human health. Therefore, an accurate understanding of the gas-phase oxidation mechanism leading to SOA formation is crucial to elucidate the SOA composition and hence their environmental impacts. Monoterpenes are a class of volatile organic compounds (VOC) that are substantially emitted from biogenic sources. In forested regions such as the southeastern United States and the boreal forests, it has been reported that almost half of the total OA mass could come from monoterpene oxidation. In recent years, gas-phase peroxy radical (RO2) autoxidation from monoterpene oxidation has been suggested to account for a major fraction of RO2 fates under atmospheric conditions, but key gaps still exist regarding the autoxidation rate constants and products. In this seminar, two representative monoterpene oxidation systems will be presented: -pinene ozonolysis and limonene + nitrate radical oxidation. In both systems, the gas-phase RO2 autoxidation mechanisms were probed using an iodide-adduct chemical ionization mass spectrometer, where direct RO2 measurement was achieved. Through the chemical analysis coupling with kinetic simulations, the RO2 autoxidation rate constants were constrained. The SOA chemical composition from the two monoterpene oxidation systems were characterized with an ion-mobility spectrometry mass spectrometer to achieve isomer separation. The analyses provide new insights into the monoterpene RO2 autoxidation chemistry and SOA formation pathways.
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