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Abstract 

In this study we performed batch experiments to investigate the dissolution kinetics of 

trichloroethylene (TCE) and toluene vapors in water at room temperature and atmospheric 

pressure. The batch systems consisted of a water reservoir and a connected headspace, the latter 

containing a small glass cylinder filled with pure volatile organic compound (VOC). Results 

showed that air phase concentrations of both TCE and toluene increased relatively quickly to 

their maximum values and then became constant. We considered subsequent dissolution into 

both stirred and unstirred water reservoirs. Results of the stirred experiments showed a quick 

increase in the VOC concentrations with time up to their solubility limit in water. VOC vapor 

dissolution was found to be independent of pH. In contrast, salinity had a significant effect on the 

solubility of TCE and toluene vapors. VOC evaporation and vapor dissolution in the stirred 

water reservoirs followed first-order rate processes. Observed data could be described well using 

both simplified analytical solutions, which decoupled the VOC dynamics in the air and water 

phases, as well as using completely coupled solutions. However, the estimated evaporation (k
e
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