Effect of Organic Coatings on the Heterogeneous Reactivity of Ozone with Particle-Borne PAHS
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Introduction and Goals Experimental Setup
» A dominant fraction of atmospheric aerosol Is known to be composed of organic substances. The 00 /Ns e ) — A )
physical and chemical properties of organic aerosol, e.g. hygroscopicity, density, toxicity and PAH(E5'C) Movablenjector 1 >(’I:\a8r;|§(l)elzt\i/(\;ir.e generated by atomizing 0.005% (w/w) ammonium sulfate
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composition, can be affected by atmospheric oxidative ‘aging’ (1,2). However, the oxidation rate and (a) f ﬂ
mechanism remain poorly understood. = T +

Ammonium sulfate

» Both field and laboratory studies show evidence that heterogeneous reactions contribute to aerosol particles (AS) e
aging (2,3). However, it is not clear if the multi-phase reactions in the particle following heterogeneous L_j
uptake of reactive species (such as OH, NO, and O,) contribute to the aerosol aging process.
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> It is now well recognized that surface-bound PAHs react rapidly under atmospheric oxidant Flowtube =] Y 0, denuder
conditions. However, it is not known how the organic coatings that initially bury/dissolve the PAHS C h

affect the reactivity towards the oxidants. Organic coating(70 °C)

» AS particles were first coated with benzo[a]pyrene (BaP) by passing AS
through a heated glass tube (~85 °C) with inner wall coated with BaP;

» Two organics, 1.e. bis(2-ethylhexyl) sebacate (BES, liquid at RT) or
eicosane (EC, solid at RT) were chosen to coat BaP/AS. BES was coated
by placing the BaP and BES in the same glass tube; while EC was coated
by passing BaP/AS particles through another heated glass tube (70 °C)
where the EC was placed,
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» In the present work, we are expanding upon recent studies of the reactions between O, and particle-
borne PAHs conducted by both our group and others (4-12). The goals of this work are to: 1)
Investigate the kinetics on the heterogeneous/multi-phase reactions of PAHs with ozone using
Aerodyne aerosol mass spectrometry (AMS); 2) explore the effect of different coating materials (a) Particles generated from atomization of ammonium sulfate, followed by
(solid and liguid) on the reactivity of PAHs towards ozone and 3) understand the degree to which coating with PAH and organics

this reactivity Is suppressed or enhanced by the organic coatings. (b) Flow tube with movable injector and gas/particle-phase products analysis

Figure 1. Experimental setup > Particle size distribution and particulate-phase BaP concentration were

measured by a scanning mobility particle sizer (SMPS) and Aerodyne
aerosol mass spectrometer (AMS), respectively. Particle size distributions
of different species were also measured by the P-TOF mode of the AMS.

Results and Discussion
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