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Recently, there have been steady increases in the concentration of disinfection byproducts (DBP) in water
treatment plants using the Nakdong River as a source. Therefore, a study was carried out investigating the cor-
relation between organic matter and DBP in the Nakdong River water system. There were no significant dif-
ferences in organic matter concentrations between the main stream and tributaries of the Nakdong River during
this study. However, in July and August, the months of heaviest rainfall, humic substances (HS), known to be
DBP precursors, increased by over 60% compared with May and June. The origin of organic matter in the Nak-
dong River was analyzed using an HS-diagram, which generally showed pedogenic fulvic acid (FA) char-
acteristics; this is hypothesized to be the effect of organic material entering with turbid water from upstream.
While there was a 26% increase in organic matter in July and August, the DBP trihalomethanes formation
potential (THMFP) and haloacetic acid formation potential (HAAFP) increased by 36% and 91%, respectively.
Thus, DBP increased at a higher than organic matter during this study. The DBP formation potential per unit
organic matter was found to be 0.103 for THMFP and 0.016 for HAAFP.
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Table 1. Operating conditions for LC-OCD?

B R i e e R e I i 167

Energy consumption : 1.5 KWh
Environment temperature
UV-Lamp zero water reactor
UV-Lamp thin film reactor
Carrier gas

Mobile phase

Acidification solution
Measuring range TOC
Detection limit TOC
Detection limit LC-OCD

: 990 V/80 mA
: 2000 V/40 mA

- 10~5,000 pg/L
: 2~10 pg/lL

: 20~30°C (25°C recommended)

: Nitrogen 4.0 or 5.0, about 20 L/h
: Phosphate buffer 28 mmol, pH 6.58, about 2 L/24 hrs
: Phosphoric Acid pH 1.5, about 0.5 L/24 hrs

: 5~50 pg/L (per compound)
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Table 2. Concentration and component ratio of CDOC and Humic S. in the Nakdong River
tributary (mg/L)

mainstream (mg/L)

Category CDOC Humic 5. Humic S/CDOC___ CDOC Humic 5. Humic S/CDOC
May~Jun. 2.500 1.016 40.6% 2.787 1.125 40.4%
Jul.~Aug. 3.344 1.718 51.4% 2.939 1.506 51.2%
Average 2.922 1.367 46.8% 2.863 1.315 45.9%
Table 3. SUVA value in the Nakdong River
Con. May Jun. Jul. Aug.
(L/(mg'm)) main stream tributary main stream tributary main stream tributary main stream  tributary
Average 2.33 2.62 2.25 2.88 2.60 3.41 3.63
Min 1.73 1.80 1.79 2.07 1.36 1.51 2.29 3.27
Max 2.96 3.19 2.77 2.78 3.98 3.63 3.98 3.81
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Fig. 2. HS-Diagram of the Nakdong River (May~Aug).
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Table 4. Aromaticity & molecular weight of the Nakdong River

Aromaticity Molecular weight
Category
May Jun. Jul. Aug. May Jun. Jul. Aug.
Average 3.583 3.175 4.011 4.466 684 679 671 733
Max 4.526 3.987 4.935 4.821 727 729 758 765
Min 2.779 1971 2.434 4.033 605 540 575 689
6.0 0.25
®May ®Jun mJul =Aug uTHMFP m HAAFP
50 0.20
— 4.0 =
3 S 0.15
E 30 = £
g £ 0.10
- III I I 8
ol | B |
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Fig. 3. Organic concentration in the main stream of the
Nakdong River (May—~Aug).
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Fig. 4. TOC and DOC concentration in the main stream of
the Nakdong River (May~Aug).
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Fig. 6. DBPFP concentration upstream and downstream
of the Nakdong River (May~Aug).
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Table 5. DBPFP per unit DOC concentration
Category DOC (mg/L) THMFP (mg/L) THMFP/DOC HAAFP (mg/L) HAAFP/DOC
May~Jun. 2.71 0.087 0.032 0.098 0.036
Jul.~Aug. 3.42 0.118 0.035 0.187 0.055
Average 3.07 0.103 0.033 0.142 0.046
0.25 ,
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Fig. 7. Correlation between DOC and DBPFP.
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