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Limiting human exposure to carcinogenic compounds in the environment is an important element in the 

reduction of human cancers. Nitrosamines are a ubiquitous family of carcinogenic compounds that are 

derived from agricultural, industrial and material manufacturing processes. As a class of chemicals the 

nitrosamines, with very few exceptions, have been shown to be highly carcinogenic, mutagenic, and 

teratogenic, with at least 300 known carcinogenic nitrosamines that have been shown to induce tumors in 

over thirty animal species. The reactivity of the nitrosamines is highly dependent on the structure showing 

a significant variability based on the nature of the substituents on the nitrogen bearing the nitroso ( >N-

NO) group.  

The removal of trace (ppt) levels of nitrosamines from waters of different qualities is extremely 

difficult.  While UV light is typically used to directly photolyze nitrosamines in a solution, this may not be 

possible to do in all water qualities. There is also a problem with nitrosamine reformation after 

treatment.  Therefore, we have examined in detail the impact of the use of an alternative remediation 

approach, using advanced oxidation processes (AOP's), on a variety of nitrosamines, particularly with 

aliphatic chain species.  AOPs most commonly utilize oxidizing hydroxyl radicals generated within the 

water to react with, and therefore destroy, chemical contaminants.  However, there is far less information 

available for aromatic nitrosamines, particularly the CCL3 listed contaminant diphenylnitrosamine.  We 

report here the reactions of the oxidizing hydroxyl and sulfate radicals, and the reducing hydrated electron 

with diphenylnitrosamine, in addition to a series of model aromatic nitrosamines. These nitrosamines 

have shown specific reactivity patterns based both on structure and the specific radical used. Absolute 

rate constants and transient radical spectra, from electron pulse radiolysis studies, as well as final stable 

product identifications from steady-state irradiations will be presented. 
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