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Trihalomethane Formation by Chlorine Dioxide in Case of
Water Containing Bromide Ion
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ABSTRACT

This study was carried out to examine the behavior of THM formation in water treated with chlorine dioxide where
humic acid was used as THM precursor. THM was not detected in bromide-free water, but formed in water containing
bromide. When 10mg/l of chlorine dioxide was added to water containing 5 mg// of humic acid and bromide
respectively, 20.46 pig/l of THM was formed. It is postulated that chlorine dioxide oxidize bromide to hydrobromous
acid, which subsequently reacted with humic acids similar to chlorine reaction. The formation of THM could be reduced
at low pH. Among THM formed, CHBr; was the predominant species in the alkaline solution, while CHCl;in the acidic
solution. A sample pretreated with chlorine dioxide for 24 h before addition of chlorine showed a reduction of 75.1%
in THM formation, compared with a sample not pretreated with chlorine dioxide and a sample treated by chlorine for
24 h prior to addition of chlorine dioxide also showed a reduction of 37.8% in THM formation, compared with a sample
not added with chlorine dioxide. It may explain that chlorine dioxide oxidizes directly a fraction of THM.
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Table 1. Operating conditions of gas chromatograph for the
analysis of THM
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Split Ratio 10

0L &3 9 o

1. Ofl8ld X2jAl THMAAN

oA AL SR AHE 79, THMe! A
A e ez BUST gleu 4] BrE A7)
g 3 oA A0t FU1EE WA B dn b
Al rlef wla] Aoz AL okel]El THMel A
AEE lsioin), AAIZ Bri= Aale} 7lelakd =}
Al dul SAsled debedy Aelegdls 9
¢ Ao} s ok Exsr)s d) B gl
Br 7} EAlE1Al o2 humic acid Smgikl AIRE o
A 10 mg/E HelPE W 2447 o]F THMES
A=A ek

olxtgla g} R Ee] WAl AMEE THMS] o
A g I P o2 g}

1) oAbBldAy o] of3f

TUT 4 A ol A BEE 05, |,
3, 5 10mgn2 #HAAA F43 F 30, 60, 120,
1440%-2) Whg-A17doll THMS] W38 AR 23}
= Fig. 139 2}

olabsldAe] THM A4 whg-2 308 olHe] Hs}
Al whEsle) 2 AgHos Folsle AGE )
epflel. e THMY ok okl 257t &
ol HTE 5 of= Ravacha £ o Azie}
ARl =8t wpsER 2eE THMEAY 2015
of AR, 53] 10mg/rire] THWEARL g&
3 pxel wisl YEs 2t

ol o] Aua e oSS ABAIR. o8 7

Fig. 1. Effect of chlorine dioxide on the THM formation. {pH:
7, temp.: 26°C, bromide : 5 mg/i, humic acid ; 5 my/!,
chlorine dioxide: 0.5, 1, 3, 5, 10 mg/!, reaction time : 30,
60, 120, 1440 min).
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Fig. 2. Effect of pH on the THM formation. (pH: 4, 7, 10,
temp.: 20°C, bromide : 5 mg/l, humic acid : S mg//,
chlorine dioxide: 10 mg/l, reaction time : 1440 min).
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Fig. 3. Effect of bromide on the THM formation. (pH: 7, temp.:
20°C, bromide : 0.5, 1, 3, 5, 10 mg/, humic acid : 5 mg/
I, chlorine dioxide: 10 mg/l, reaction time : 30, 60, 120,
1440 min).
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Fig. 4. Effect of Humic acid on the THM formation. (pH: 7,
temp.: 20°C, bromide : 5 mg/l, humic acid : 0.5, 1, 5,
10 mg/l, chlorine dioxide: 10 mg/l, reaction time : 30,
60, 120, 1440 min).
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Fig. 5. Evolution of THM depending on dosing method. (pH: 7,
temp.: 20°C, bromide : 5 mg//, humic acid : 5 mg/l,
chlorine dioxide: 10 mg//, chiorine : 10 mg/!, reaction
time : 30, 60, 120, 1440 min).
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Fig. 6. Evlution of THM formation by mixing up chlorine
dioxide and chlorine in thepresence of bromide. (pH: 7,
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