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In order to evaluate the optimum operation condition of ozonation to minimize bromate formation, based
on the NOM characteristics of raw waters, the pathway of bromate formation by ozonation in domestic raw
waters was investigated. Considering the bromate formation reactions, the fractions of bromate formation

from bromide by OH radical and molecular ozone were calculated with measured values of ozone decay rate
(k) and Rect. The results showed that molecular ozone is more important role in the formation of bromate in
domestic raw waters than OH radical. The ratio of bromide oxidation reaction by molecular ozone ranged
73~88%. Fractior:s of HOBr/OBr reaction with both molecular ozone and OH radical were also determined.
OH radical reaction with HOBr/OBr~ was dominant. The differential equations based on the stoichiometry
of bromate formation were established to predict the formation rate of bromate by ozonation. The results

shows good correlation with experimental resulits.
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Table 1. The characteristics of raw water.
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Parameter
River Stream WTP
UV254 (cni™) DOC (mgiL) SUVA (Limg-m)

Han S 0.033 1.2 2.6

H 0.039 1.3 3.3
Geum C 0.064 1.7 4.0
Nakdong G 0.048 1.7 2.8

M 0.050 1.7 2.9

B 0.059 1.9 3.0
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Fig. 1. Formation pathway of bromate by ozonation.
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Table 2. Ret values and the fractions of OH radicail and ozone
involving bromide oxidation in ozonation

River Stream ~ WTP Ret (x 107%) fon fos
Han S 46 0.24 0.76
H 42 0.22 0.78
Geum C 47 0.24 0.76
Nakdong G 24 0.14 0.86
M 1.9 0.12 0.88
B 44 0.23 077
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Table 3. The fraction of OH radical and ozone involving HOBr/OBr- oxidation in ozonation

River Stream WTP pH Kapp Kapp(x 109) Rct ; ;
(O;HOBR/OBr-)  (OH-HOBK/OB) (x109) o %
Han S 7.8 6.31 2.15 46 0.94 0.06
H 7.2 1.59 2.04 42 0.98 0.02
Geum C 75 3.16 2.08 4.7 097 0.03
Nakdong G 8.0 10.0 223 24 0.84 0.16
B 8.5 31.6 2.60 272 0.96 0.04
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Fig. 2. Comparison of bromate concentration and their prediction
concentration in domestic raw waters by ozonation (Ozone
dose: 2mg/L, Contact time: 10min).
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Fig. 3. Effect of pH on the bromate formation by ozonation (Ozone
dose: 2mg/L, Contact time: 10min, initial bromide conc.:
approximately 90ppb).
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