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 Influence of Submicron Particles on Hydrophobic Organic Contaminants in Precipitation. 2. Scavenging of Polycyclic Aromatic Hydrocarbons by Rain D I A N N E L . P O S T E R †,‡ A N D J O E L E . B A K E R * ,§ Chesapeake Biological Laboratory, The Center for Environmental and Estuarine Studies, The University of Maryland System, P.O. Box 38, Solomons, Maryland 20688, and Department of Chemistry and Biochemistry, University of Maryland, College Park, Maryland 20742
 
 In the second of two papers documenting the importance of submicron particles in controlling the concentrations and distributions of organic contaminants in precipitation, we examine the percipitation scavenging of polycyclic aromatic hydrocarbons (PAHs) as a function of the size distribution of atmospheric particles. We argue that particle scavenging rather than gas scavenging is the dominant removal mechanism for PAHs from the atmosphere by precipitation and that previously reported PAH gas scavenging ratios were overestimated due to the presence of submicron particles in the operationally defined dissolved phase of precipitation samples. In a series of five storms in the Chesapeake Bay region during summer 1992, dimensionless PAH scavenging ratios for submicron particles range from 104 to 105, while those for larger particles (>0.5 µm) range from 105 to 106. In contrast, gas scavenging ratios, as predicted from temperature-corrected Henry’s law constants, range from 10 to 500. The particle scavenging ratios of PAHs associated with large and small particles are similar to those measured for a variety of inorganic species and with those predicted for incloud scavenging of trace atmospheric species. Relative standard deviations of PAH particle scavenging ratios measured during the five storms are nearly 100%, suggesting that precipitation scavenging mechanisms are highly variable among the storms. This variability should be considered when using gas and particle scavenging ratios to model wet depositional fluxes of organic contaminants from the atmosphere.
 
 Introduction Polycyclic aromatic hydrocarbons (PAHs), often resulting from the incomplete combustion of fossil fuels and biomass, are emitted into the atmosphere either as vapors or associated with primary aerosol particles. Once in the atmosphere, the residence times and ultimate fates of these semivolatile chemicals depend upon their distributions among vapor, particle, and droplet phases. This partitioning is in turn controlled by the vapor pressures, Henry’s law constants, and aqueous solubilities of the compounds and by the concentrations and size distributions of particles and droplets in the atmosphere (1-4). Chemical transformations and wet and dry deposition remove gaseous and particle-associated PAHs from the atmosphere (5). Models used to estimate wet deposition of organic compounds generally distinguish between the scavenging of gaseous and particle-associated compounds (6, 7). Atmospheric gases dissolve into droplets within clouds and into falling raindrops at rates driven by the diffusive gradient (e.g., as determined by the equilibrium condition via Henry’s law) and by the mass transfer and mixing characteristics (e.g., molecular diffusion and within-drop mixing). In contrast, particle scavenging results not from equilibrium partitioning but rather from physical processes controlled by cloud microphysics, meteorological conditions, and the solubility, number density, and size of ambient aerosol particles (7-9). Particles greater than 1 µm are incorporated into falling drops by collisional capture, and particles that escape capture via frontal collisions may become entrapped in standing eddies developed in the lee of falling water drops (10). On the other hand, submicron particles (0.5µm c
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 O0.5 µm. d For particles 0.5µm]/ [Cp,air,g0.5µm], and the submicron particle scavenging ratio (Wp,nf) is defined as [Cp,r,
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