
	
	 	
	

	
	

	
 

Chlorination and Bromination of Disinfection By-Product 
Precursors: Catalysis by “Spectator” Ions and Other  

Caveats to Conventional Wisdom 
 

Abstract 
The vast majority of previous research on disinfection by-products (DBPs) assumes HOCl and HOBr are “the” 

active chlorinating and brominating agents, respectively. Recent work has demonstrated, however, that halogenating 
agents other than HOCl and HOBr can influence (and in some cases, control) halogenation rates of aromatic DBP 
precursors. Despite their typically low concentrations, species such as Cl2, BrCl, Cl2O, and BrOCl can affect 
halogenation rates of anisole, salicylic acid, and other modestly nucleophilic aromatic compounds. By promoting the 
formation of these less abundant (but more reactive) electrophiles, halides and hypohalous acids can function as 
catalysts of aromatic compound halogenation. For example, despite its common characterization as a “spectator ion”, 
our results indicate that chloride can catalyze chlorination and bromination reactions by promoting the formation of 
Cl2 and BrCl, respectively.  

Kinetic data illustrating the effects of Cl2, BrCl, Cl2O, and BrOCl on 
halogenation rates of aromatic compounds will be discussed. The 
influence of solution chemistry (e.g., pH and reagent concentrations) on 
halogenation rates will also be addressed, particularly with respect to 
chlorination of drinking water. The relationship between aromatic 
compound structure and rates of halogenation by Cl2, BrCl, Cl2O, and 
BrOCl will be explored. Implications for disinfection processes and 
minimization of DBP formation will also be discussed.		
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completed postdoctoral work in the Department of Chemical and Environmental Engineering at Yale University. 
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