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Formation of Disinfection By-products in Drinking Water With Chlorine

Dioxide and Chlorine
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Abstract: Disinfecting effect of chlorine and chlorine dioxide has been compared by using simulating water and actual
water samples. The result indicates that chlorine disinfection produces more chloroform than chlorine dioxide at the condi—
tions of different humic acid concentration disinfectants concentration and pH value. From a cost consideration the phar—
maceutical cost used by chlorine dioxide disinfection is higher than chlorine disinfection. The raw material cost of hydro—

gen peroxide method is lower while the raw material cost of hydrochloric acid method and sodium chlorite method is
higher. Respectively the cost is 1.4 ~2.5 times and 4 ~5 times more than chlorine.
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5 mg /L 20 mg /L Table 1 Influence of humic acid concentration on chloroform generation
CHCI
( 10 mg/L) pH 7 (mg/) 3
3h _ /( ng/L) /( pe/L)
1 5 78.7 6.5
1' 20 122.9 12.3
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2
10 mg /L 20 mg /1 Table 2 Influence of active chlorine concentration on chloroform generation
CHCl,4
pH /( mg/L)
7 3h /( pg/L) /(ng/L)
10 98.2 10.0
20 119.8 17.6
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Table 3 Influence of pH on chloroform generation

pH
CHCl,
pH
pH : ; /(pg/l) /( pg/L)
pH pH 5.6~9.5 49.0 7.9
7 98.9 10.2
pH Hocl 9 48.4 13.0
pH <
6 HOCL.0Cl1~
OH" HOCI pH
pH pH
pH pH
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4 UV~ TOC THMs.
4 34. 82 4
g /L 0.36 e /1, Table 4 Effluent indicators of different process
~ UVysy TOC ~ THMs
1 0.262  6.198  0.14
0.043 5.446  0.29
0.037 5.131  0.03
0.026 6.822 34.82
THMs UV, -TOC 2 0.244 2,68  0.18
0.086 2.611  0.22
b2 UV T0C 1 0.07 1.924 0.16
TOC 2 1 0.063 2.897  0.36
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Table 5 Raw material costs and effluent indicators of different disinfectants
THMs/( pg/L) /( mg/L) (1)
115 9.68 1.3
( 60%) + 20 3.10 3.2
( 99%) + + 0.35 2.19 1.8
( 99%) + 0.36 0.36 5.4
: =35%:
25% ( ).
5 4 0.3 mg/L.
1/2 ~1/3. 3
3
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~ pH
(2)
pH ; pH
: pH
(3)
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