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Abstract
The reaction mechanism for dichloramine decomposition has 
remained unresolved for over three decades, with previous studies 
focused on the fate of the chloramine species, free ammonia, and 
nitrogen gas rather than the relatively minor intermediates and 
decay products that comprise less than 5 % of the nitrogen mass 
balance.  The Fairey lab group at the University of Arkansas recently 
showed that reactive nitrogen species (RNS) form by dichloramine 
hydrolysis.  These RNS include nitroxyl and, in the presence of 
dissolved oxygen (DO), peroxynitrite which was demonstrated to 
react with dimethylamine (DMA) to form NDMA.  This seminar will 
focus on the kinetics of dichloramine decomposition at pH 7–10 in 
the presence and absence of DO and DMA, and include mass 
balances on monochloramine, free ammonia, nitrogen gas, nitrite, 
nitrate, and nitrous oxide.  Kinetic profiles formed the basis to revise 
the dichloramine decomposition reactions in the Unified Model of 
Chloramine Chemistry to include key RNS.  These findings help 
resolve the dichloramine decomposition pathway and its role in 
NDMA formation in chloramine systems.  The practical implications 
of these findings will be discussed in terms of chloramine formation 
and stability.
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Julian Fairey is an Associate Professor in the Department of Civil 
Engineering at the University of Arkansas in Fayetteville AR.  
Ongoing investigations in his lab group are supported by the 
National Science Foundation and Department of Defense and aim 
to develop (1) strategies to curb disinfection byproduct formation 
in drinking water by revealing their formation mechanisms, (2) 
passive sampling devices for per- and polyfluoroalkyl substances 
(PFAS) in ground and surface waters, and (3) fluorescence sensor 
systems for early detection of nitrification in drinking water 
distribution systems.
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