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reactions with the dissolved oxidants NO2, 03, and H202. 

The state of knowledge of aqueous oxidation rates of 

dissolved SO2 , HS03- , and S032-  is inadequate for simple sys-

tems and is extremely poor (or non-existent) for complex 

systems that include dissolved nitrogen and carbon compounds. 

Unfortunately, most of the studies are not definitive because 

the investigators: (1) did not provide sufficient descrip-

tions of experimental procedure (especially the purification 

of the water and reagents), (2) did not select a proper 

reactor design, and (3) worked at concentration levels that 

were orders of magnitude greater than possible for ambient 

atmospheric aqueous systems. Trace quantities (at the part-

per-billion level) of catalytic me'tal ions are capable of 

enhancing the reaction velocities by orders of magnitude 

over the auto-oxidation rate, while similar trace quantities 

of organics inhibit the rate. The characteristics of the 

chemical reactor govern the range of the half-life that can 

be investigated and may influence the observed rate of oxida-

tion. Two-phase air-water reactors (e.g., bubblers and 

supported droplets) may have reaction characteristics that 

are dependent upon: (1) the mass transfer rate of the reac-

tants through the air-water interface, and (2) the mixing 

rates within the gas and water phases (Carberry, 1976; 

Freiberg and Schwartz, 1981). Unless an adequate charac-

terization of the two-phase reactor was performed, it is not 

recommended that the implied elementary rate constant be 


