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Ozone Effect on the Formation of Chlorine Disinfection
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The effect of ozone on the formation and the removal of disinfection byproducts(DBPs) of chlorination
process was studied to elucidate the performance of water treatment process. The samples of raw water,
prechlorination process, and preozonation process were analyzed quantitatively according to the Standard Methods
for the Examination of drinking water. As a result, most of total trihalomethanes(THMs) which were formed in
prechlorine treatment process was not removed in the preozonation process.

Most of haloacetic acids(HAAs), haloacetonitrilestHANSs), and chloral hydrate(CH) was removed in sedimentation
and biological activated carbon(BAC) filtration processes. However, DBPs were increased more or less by
postchlorine step. In particular, the formation of THMs and HAAs depends on ozone more than chlorine, but,
the formation of HANs and CH depends on chlorine more than ozone. The seasonal variation of DBPs
concentration for the year needs to be investigated to study the temperature effect because DBPs strongly

depend on temperature among various efficient factors.
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Table 1. Water quality of raw water
oH Turbidity | | Hardness | Alkalinity gel\r’[nr;gj Uv-254 Chlo-a
(NTU) (mg/L) (mg/L) me/L) (cm-1) (ppb)
94 98 10 69 45 114 0.0481 114.0
(89-9.7) | (66-128) | (8-12) (64-76) (42-48) (80-13.9) (0.0400-0.0573) (49.8-150.3)

() is minimum-maximum
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Fig. 1. Byproducts formation contents during chlorination and ozonolysis.
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Table 2. Effects of disinfectants dosage on the DBPs formation

Disinfectants Dose(ppm)
DBPs(ppb) Cl2:50 | 03:07 | c2:35 [ 03:10 | ci2:15 | 03:12
THMs 16.0(31.1%) 16.0(33.8%) 17.4(43.6%)
HAAs 25.5(49.6%) 25.2(53.3%) 19.9(49.9%)
HANs 7.07(13.8%) 366(7.7%) 1.36(3.4%)
CH 2.83(5.5%) 2.40(5.1%) 1.26(3.1%)
Total 51.4% 47.3% 39.9%

Table 3. Variation of HAAs concentration in pre-ozonation and post-ozonation for each post-ozone dose at

0.5ppm pre-ozone concentration

Post-ozone dose 02 {04 | 06 {08 [ 10 | 12| 14 | 16| 18 | 20
_{(ppm)
P “(zgg?“e 253 | 123 | 290 | 255 | 142 | 326 | 267 | 117 | 50 | 191
P“(Sp‘lf)‘me 333 | 158 | 241 | 306 | 95 | 155 | 116 | 52 | 07 | 70
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Fig. 2. Vanation of HAAs for post-ozone dose at 0.5ppm pre-ozone.
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