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ABSTRACT

Natural organic matter (NOM) which occurs ubiquitously in both surface and
ground waters, consists of both humic (i.e., humic and fulvic acids) and nonhumic
compenents. NOM in general as well as certain constituents are problematic in water
treatment. From a regulatory perspective, concerns focus upon the role of NOM
constituents as disinfection byproduct (DBP) precursors. The fractionation of NOM
through water treatment processes can provide insight into treatment process
selection and applicability. Problematic NOM fractions can be targeted for removal or
transformation. Significant source-related differences in NOM were observed among
various source waters.

This study found that bulk Dissolved Organic Carbon (DOC) concentration was
hardly removed by oxidation process. Oxidation transformed high Molecular Weight
(MW) hydrophobic fraction into low MW hydrophilic fraction. Ozone reduced s-pecific
Ultraviolet Absorbance (SUVA) value more than chlorine. High MW hydrophobic
fraction was effectively removed by coagulation process. About 50% of Trihalome-
thane Formation Potential (THMFP) was removed by coagulation process.

Key Words : Humic Acid. Fulvic Acid, Hydrophilic Fraction, Hydrophobic Fraction,
NOM
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Table 1. Characteristics of raw water examined

Parameters Raw water
Temperature (C) 20~25
pH 8.5~9.5
Turbidity (NTU) 10~20
UVass (cm™) 0.05~0.06
TOC (me/L) 2.5~4.0
Alkalinity (meg/L as CaCOa) 15~20

Table 2. Organic fractions and AMW distribu-
tions of raw water by DOC (Unit :
mg/L)

Organic fractions AMW distributions

Hydrophobic base| 3.3% | > 30 kD | 43.8%
Fulvic acid 28.8% | 30~10 kD | 23.8%
Humic acid 16.9% | 10~5kD 7.7%
Hydrophilics 51.0% (5KkD 23.3%
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Fig. 1. NOM fraction change as a function
of ozone dose by DOC and SUVA.
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Fig. 2. Variation of THMFP and specific
THMFP as a function of ozone dose.
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Fig. 3. AMW distribution change as a func-
tion of ozone dose by DOC.
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Fig. 4. AMW distribution change as a func-
tion of ozone dose by UVasa,
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F-ig. B. NOM fraction change as a.function
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Fig. 6. Variation of THMFP and specific
THMFP as a function of chlorine
dose.
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Fig. 7. AMW distribution change as a func-
tion of chlorine dose by DOC.
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Fig. 8. AMW distribution change as a func-
tion of chlorine dose by UVasa.
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Fig. 9. NOM fraction change as a function
of alum dose by DOC and SUVA.
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Fig. 10. Variation of THMFP and specific
THMFP as a function of alum dose.
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Fig. 11. AMW distribution change as a func-
tion of alum dose by DOC.
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Fig. 12. AMW distribution change as a func-
tion of alum dose by UVass.
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Fig. 13. Effect of treatment process on DOC
fractions.
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Fig. 14. Effect of treatment process on UVass
fractions.
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Fig. 15. Effect of treatment process on THMFP
and specific THMFP.
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Fig. 16. Effect of treatment process on AMW
distributions by DOC.

B=5kD
[ E10-5
Fa 3 pe { 030-10k
P B 3 B> 30kl
sy 3
o g d E o
I ] RSRRRERES
i | E 3 B S
| | | | B
| SHISHATITY | | Z
= 4 Fo e
— | |
_—  m—1
s a O3-Coag
Treatment Process

Fig. 17. Effect of treatment process on AMW
distributions by UVazs4.
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