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The ortho, meta, and para isomers of xylene are harmful pollutants that are emitted into the atmosphere from anthropogenic sources such as gasoline, diesel fuels, kerosene, and marine paints.  Adverse health effects related to direct xylene exposure include nausea, ocular and mucus tract irritation, and the disturbance of the central nervous system. 

The xylene isomers are primarily removed from the atmosphere via oxidation processes initiated by the hydroxyl radical (OH).  However, the mechanisms for the reaction of xylenes with OH and the dependence of the rate constants on temperature, especially at temperatures representative of atmosphere, have not been fully understood.  Therefore, the kinetics of xylenes + OH at 1-9 Torr and 240-340K have been studied using the relative rate/discharge flow/mass spectrometry (RR/DF/MS) technique with 1,4-dioxane as a reference compound.  

Our kinetics results indicate that all three isomers of xylene exhibit positive pressure dependence at 1-9 Torr and 298K, reaching a high pressure limit at 8 Torr.  At 298K, the high pressure limit rate constants for ortho, meta, and para-xylene are  ko-xylene= (1.19 ± 0.07) x 10-11 cm3 molecule-1 s-1, km-xylene= (2.14 ± 0.14) x 10-11 cm3 molecule-1 s-1, and kp-xylene= (1.23 ± 0.05) x 10-11 cm3 molecule-1 s-1, which are in good agreement with literature values. The temperature dependence results indicate that both ortho and para-xylene exhibit negative temperature dependence at 298-340K, and have rates that appear to be constant at 240-298K. With respect to meta-xylene, the rate constants show negative temperature dependence between 277-340K and little temperature dependence between 240-277K. Using our kinetics results obtained at 277K, the atmospheric lifetimes of ortho, meta, and para-xylene are estimated to be ~29, ~14, and ~31 hours due to reaction with OH. 
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