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A Case Study on Chlorine Dioxide Usage at a Conventional Water Treatment Plant
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ABSTRACT : As the regulations on DBPs are tightened, many water treatment plants (WTPs) in Korea have already introduced or will
introduce enhanced coagulation, alternative disinfectants and advanced treatments such as ozonization and granular activated carbon to
improve drinking water quality. After a phenol leakage accident at the Nakdong-River in 1991, 26 WTPs in Korea introduced carbon
dioxide generators, but there has been no accumulation of significant operating data.

This research summarizes things that should be considered for the introduction of carbon dioxide disinfection process to WTPs based on
one year operation data from A WTP that has had high concentration of DBP during a specific period in the summer.

The removal efficiency of DBP was 30~40%, but those of 2-MIB, Geosmin were less than 10%. The generation rate of ClO, by-products
such as chlorite and chlorate were 70~ 100% of input dosage, but the ratios increased over time. At the same time, strong chlorine odors
may be produced in the distribution system when ClO» was used with Cl, as a result of reaction between the chlorite and residual chlorine.
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Table 1. The removal rate of DBPsFP using chiorine dioxide
at the A pilot plant
ClO, | THMFP HAAFP HANFP CHFP
Dose | Conc. [Removal| Conc. |Removal| Cone. [Removal Conc. [Removal
mgL)(pg/l) (%) (eg/L) (%) |(egL) (%) (ngl) (%)
0 |1084 911 33.8 60
1.0 {1059 23 80.9 | 112 {350 -34 |569| 52
15 [ 8.0 244 [ 729 200 [33.7| 03 |588 2.1

Table 2. The removal rate of DBPs at the A water treat-

ment plant
THMs HAAS CH
Cl0;
Dose | Average Cone Average Cone Average Conc
Removal - | Removal Removal .
m,
) | gy | gL | ey | g gl
19.6~ 134~ 3.1~
0.0 ) 30.8 ) 456 ’ 19.5
122~ 9.8~ 23~
0.5 353 2.9 14.6 36 47.0 114
123~ 6.9~ 25~
1.0 343 214 32.6 L23'6 58.2 77
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Fig. 1. Lab tests on the removal efficiencies of odorous substances.
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Fig. 2. The removal efficiencies of odorous substances at a
pilot plant.
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Fig. 3. Removal rate of dissolved Mn.
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Fig. 4. Removal rate of the total Mn.
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Table 3. The concentration of ClO, by-product at the diffe-

rent dose
By-product | ClO; Dose (mg/L)
0.5 ! 10
ClOy (ug/L) 196.6 ~566.9 361.1~725.3
ClOs™ (ug/l) 90.8~249.3 259.9~378.0
Sum (ug/L) 4459~ 657.7 677.3~1,067.7
Conc./Dose 0.89~1.32 0.68~1.07
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