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Effect of pH Control, Ozonation and Coagulation on THMs Formation in Dringking
Water Treatment Process of the Downstream of Nakdong River
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Abstract : This study was conducted to evaluate the effects of pH control and ozonation, coagulation on trihalomethanes (THMs)
formation during prechlorination of the Nakdong river water. The results showed that lower pH was reduced THMs formation
during prechlorination. THMs formation of water lowered pH 9.5 to 9.0, was reduced 18.3% and lowered pH 9.0 to 8.0 was
reduced 14%, lowered pH 8.0 to 7.0 was reduced 7%, lowered pH 9.5 to 8.0 was reduced 29%. A low ozone dose (0.11~0.48
mg- 03/DOC) before chlorination reduced the yields of THMs (reduced 6~24% in chlorination) compared with no preozonation.
Thus the low ozone dose pretreatment is relatively effective plan to reduce THMs formation during chlorination. When ozone 1.0
mg/L, Alum 40 mg/L and sulfuric acid 6 mg/L dosed, The yields of THMs formation was reduced 42% compared with only
chlorination. Input of chlorine after preozonation (followed coagulation, pH control) is more effective than only decline pH at a
intake station to control THMs formation in a water treatment process. When chlorine 2.5 mg/L was added before coagulation
(alum 40 mg/L), THMs formation was reduced 19% by lower pH and decreased 18% by a natural organic matter (NOM) removal
compared with only chlorine 2.5 mg/L addition. Because coagulation could induce simultaneously lower pH and NOM removal,
THM formation concentration is more effectively lowed than decreasing pH in the Nakdong river water.
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Table 1. Characteristics of downstream of the Nakdong river
water during experimental period
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Fig. 1. Process train of drinking water treatment process in the downstream of Nakdong river,
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Fig. 2. Effect of pH and temperature on THMs formation (Cl.
dose: 5 mg/L, DOC:27 mg/L).
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Fig. 3. Effect of various pH on THMs formation (Temp.: 20C,
Cl, dose: 4 mg/L, DOC:29 mg/L).

Table 2. Variations of pH and THMs reduction rate after chlorination
(Cl, dose: 4 mg/L)
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Fig. 4. Effect of various ozone dose on THMs formation (pH:
9.0, DOC: 42 mg/L, Water temp.: 29.8C, Chl-a: 48
mg/m°).
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Table 3. Variation of DOC properties on ozone dosage
Ozone dose (mg-0s/DOC)

[tem

0 0.24 0.48

DOC (mg/L) 421 422 420
Biopolymer (mg/L) 0,58 0.68 0,73

Humic substance  (mg/L) 2.05(534) 2.01(508) 2.00 (455)

Building block (mg/L) 0.62 0.60 053
SUVA (L/mg-m) 280 224 201
UVass (cm™ 0.118 0.095 0.084

*(1) : approximate molecular weight of humic substance (g/mol)
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Fig. 5. Effect of coagulation and sulfuric acid addition on THMs
formation (pH: 9.2, Water temp.: 29°C, DOC: 45 mg/L,
Chl-a: 50 mg/m®).
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