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Abstract Pre-oxidation process can improve the removal efficiency of organic matter, while it can change the properties of organic
matter. It may have adverse effect on the formation of DBPs during subsequent chlorination, especially when the raw water contains
bromide ions. At present, the synergistic transformation law of bromide ions and organic matter in the combined process of pre-
oxidation and disinfection is unknown. In this study, ozone and chlorine dioxide were selected to investigate the effect of pre-oxidation
process on DBPs formation and speciation in bromine-containing water during subsequent chlorination. Trihalomethanes ( THMs) ,
haloacetic acids (HAAs) and dihaloacetonitriles ( DHANs) were included. The results showed that the total formation potentials of
THMs and HAAs were firstly increased and then decreased with the dosages of ozone and chlorine dioxide increased, while the total
formation potentials of DHANs kept decreasing. From the perspective of controlling the total DBPs yields, a high oxidant dosage was
suggested, and the decreased amount of the total DBPs yields by high dosage ozone was larger than by chlorine dioxide. However, the
proportion of bromine-containing DBPs were increased by pre-oxidation with both ozone and chlorine dioxide. The higher the oxidant
dosage, the greater the bromine incorporation factor values were. Therefore, adding pre-oxidation process in treating water with high
bromide levels should be cautious for the potential danger caused by the increase in the proportion of bromine-containing DBPs with

hiher toxicity.
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Tab. 1 Oxidant Dosage and Normal Concentration of Experimental Raw Water
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Fig.2  Effect of Oxidant Dosage on DBPs Formation and Speciation
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