Photochemical Production of Oxidants in Sea-Salt Aerosols
* Davis, A J   ajdavi02@syr.edu. Dahl, E  eedahl@loyola.edu.  Kieber, D  djkieber@esf.edu.  State University of New York College of Environmental Science and Forestry, 1 Forestry Drive, Syracuse, NY 13210 US 
Zhou, X  zhoux@wadsworth.org.  Wadsworth Center, NYS Department of Health, and School of Public Health, SUNY at Albany, Empire State Plaza P.O. Box 509, Albany, NY 12201-0509 US
Keene, W  wck@virginia.edu.  Maben, J   jrm@virginia.edu.  Department of Environmental Sciences, University of Virginia, 280 Clark Hall, Charlottesville, VA 22908 US
Sander, R  sander@mpch-mainz.mpg.de.  Air Chemistry Department Max-Planck Institute for Chemistry, P.O. Box 3060, Mainz, 55020 Germany 
Glasow, R v  Roland.von.Glasow@iup.uni-heidelberg.de.  Smoydzyn, L  linda.smoydzin@iup.uni-heidelberg.de.  University of Heidelberg, Im Neuenheimer Feld 229, Heidelberg, 69120 Germany
Sea-salt aerosols produced by breaking, ocean surface waves are enriched in organic matter by factors of 102 - 103 relative to conservative seawater tracers. When exposed to sunlight, this organic matter absorbs UV radiation and produces highly reactive transient species including OH, H2O2, and HO2. To quantify the photochemical production rates of OH radicals and H2O2, experiments were conducted using fresh marine aerosols that were generated by bubbling zero-air through 1.3 m of flowing oceanic seawater in a 20 cm diameter Pyrex and Teflon cylinder. When normalized to typical sea-salt aerosol ionic strength at 80% relative humidity, the extrapolated OH production rate in fresh aerosol solutions exposed to full tropical sun was 1.2 x10-8 M s-1. The corresponding H2O2 production rate was 1.7 x 10-8 M s-1. When normalized to ionic strength of seawater, the OH production rate was 2-3 orders of magnitude greater than reported values in surface seawater. This enhancement reflects the enrichment of organic matter in the aerosol samples (median factor of 387). Relative to fresh, unaltered samples, acidification of aerosol solutions increased the OH production rate by factors of 2 to 14. Because fresh sea-salt aerosols are rapidly acidified under most atmospheric conditions, production rates based on acidified samples are more representative of those in ambient air. Chromophoric organic matter associated with marine aerosols was photobleached by sunlight, which caused decreasing production rates of OH and H2O2 (factors of 2 and 4 respectively) after 7-hour exposures.
