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Removal of NOM in a Coagulation Process Enhanced by
Modified Clay

atxsl! - O|AR7 - wEA

Ji-Hye Park' - Sang-Yoon Lee’ - Hung-Suck Park!*

Abstract

A feasibility test was conducted to evaluate the addition of turbidity substance in a coagulation process
to remove natural organic matters (NOM), the precursor of disinfection by-products (DBPs). The
experimental water sources were synthetic water containing 5 mg/L of humic acid and 50 mg/L of
NaHCO3 and drinking water resource of Ulsan city (S Dam water, D Dam water and Nak-Dong raw water).
The examined turbidity substances were kaolin, acid clay, and modified clay (0.38 meq NH,-N/g clay). In
Jar tests at different concentrations of the turbidity substances (5, 10, 15, 20, 30mg/L) using the synthetic
water, the turbidity substances improved the removal of turbidity, Uv-254 absorbance and dissolved organic
carbon (DOC) by 23.8-38.1%, 17.0-24.5% and 2.5-44.5%, respectively. The modified clay showed higher
removal efficiencies than other substances. In Jar tests using the drinking water, 10 and 20 mg/L of
modified clay enhanced the removal efficiencies of turbidity, Uv-254 absorbance, DOC, trihalomethane
formation potential (THMFP), and haloacetic acid formation potential (HAAFP) by 3.0~4.3%, 19.1~29.0%,
12~34.9%, 4.9~36.7%, and 1.6~30.2%, respectively.

Key words: coagulation process, natural organic matters (NOM) removal, disinfection by-products (DBPs),
drinking water, modified clay
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Table 1. Characteristics of raw water

pH Turbidity(NTU) Alkalinity(mg/L) Uv-254* DOC(mg/L) SUVA*
Synthetic water 7.56 2.1 33 0.147 2.38
S Dam water 7.29 16.4 16 0.068 3.62 1.88
D Dam water 7.50 27.0 22 0.066 3.47 19
Nakdong raw water 7.56 14 35 0.062 2.74 226
+: Absorbance at wave length 254nm
*: UV-254/DOC 100
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Fig. 1. Adsorption of ammonia ion with time.
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Table 2. Characteristics of raw and treated water by turbidity substances addition

No. Turbidity(NTU} Uv-254 DOC(mg/L) Coagulation conditions

1 2.1 0.147 2.38 Synthetic water

2 18 0.042 2.06 Synthetic water+PACS 20mg/L

3 1.3 0.014 2 Synthetic water+PACS 20mg/L+Kaolin 5mg/L

4 1.3 0.011 1.94 Synthetic water+PACS 20mg/L+Kaolin 10mg/L

5 12 0.011 1.34 Synthetic water+PACS 20mg/L+Kaolin 15mg/L

6 1.1 0.01 1.18 Synthetic water+PACS 20mg/L+Kaolin 20mg/L

7 12 0.01 1.09 Synthetic water+PACS 20mg/L+Kaolin 30mg/L

8 12 0.017 2 Synthetic water+PACS 20mg/L+Acid clay Smg/L.

9 1.2 0.013 1.66 Synthetic water+PACS 20mg/L+Acid clay 10mg/L
10 1.1 0.012 1.54 Synthetic water+PACS 20mg/L+Acid clay 15mg/L
11 1.1 0.007 1.14 Synthetic water+PACS 20mg/L+Acid clay 20mg/L.
12 1.2 0.007 1.13 Synthetic water+PACS 20mg/L+Acid clay 30mg/L
13 1.2 0.011 1.92 Synthetic water+PACS 20mg/L+NH4-+-clay Smg/L
14 1.2 0.009 1.63 Synthetic water+PACS 20mg/L+NH4-+-clay 10mg/L
15 1.0 0.007 1.2 Synthetic water+PACS 20mg/L+NHd-+clay 15mg/L.
16 1.0 0.006 1.04 Synthetic water+PACS 20mg/L+NH4-+clay 20mg/L
17 1.0 0.006 1 Synthetic water+PACS 20mg/L+NH4+-clay 30mg/L
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Table 3. Characteristics of raw and treated water by NH4-+-clay addition

No. Tubidity(NTU) UV-254 DOC(mg/L) THMFP(ppb) HAAFP(ppb) Coagulation conditions
1 164 0.068 3.62 62.4 64.0 S Dam water
2 2.6 0.039 2.55 39.8 62.7 S Dam water+PACS 20mg/L
3 21 0.026 2.06 36.5 48.2 S Dam water+PACS 20mg/L+NH}-clay 10mg/L
4 2.0 0.021 1.44 16.9 48.1 S Dam water+PACS 20mg/L+NH;-clay 20mg/L
5 27 0.066 347 67.0 64.8 D Dam water
6 32 0.034 2.46 20.9 62.1 D Dam water+PACS 20mg/L
7 24 0.019 1.89 26.6 425 D Dam water+PACS 20mg/L+NH;-clay 10mg/L.
8 22 0.019 1.25 154 47.0 D Dam water+PACS 20mg/L+NH;-clay 20mg/L
9 14 0.062 2.74 80.3 75.2 Nakdong raw water
10 25 0.039 2.08 53.3 51.5 Nakdong raw water+PACS 20mg/L
1 1.9 0.024 1.75 46.1 50.3 Nakdong raw water+PACS 20mg/L+NH;-clay 10mg/L
12 20 0.021 1.61 42.7 471 Nakdong raw water+PACS 20mg/L+NH;-clay 20mg/L
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