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Chlorination Activity of Dissolved Organic Matter Fractions in Hongfeng Lake, Guizhou, China
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Abstract: Disinfection by—products for using chlorine to disinfect in drinking water have been resulted in great threat for the health of human
being. Lake Hongfeng, a man—made reservoir, serves as the principal drinkiﬁg water resource for Guiyang City, Guizhou Province. With XAD
resins and ion exchange resins, dissolved organic matter in Hongfeng Lake was extracted and separated into 6 fractions, i.e. fulvic acid, humic
acid, hydrophobic neutrals, hydrophilic acids, hydrophilic bases and hydrophilic neutrals. Those fractions were characterized by elemental
analysis, UV absorbance, and acid functional groups titration. The chlorination reactivity and total trihalomethanes were analyzed and com—
pared, and their possible origins were also investigated. Results showed that fulvic acid was the main component among the 6 fractions, and
accounted for 56% of the total extracted dissolved organic carbon. Higher Carbon content in hydrophobic fractions was observed than that in
hydrophilic fractions. Chloroform and bromodichloromethane were the major chlorination by —products. Compared to other fractions, fulvic
acid had higher chloroform reactivity. There was significant correlation between the chlorination activity of 6 different DOM fractions and
their SUVA254 and hydroxybenzene content. Fulvic acid was the most important precursor of total trihalomethanes, and produce 76% of dis—
infection by-products. The range distribution of *C stable isotope and C/N ratio further suggested that fulvic acid was mainly derived from

the terrestrial organic matter, while other fractions originated from both allochthonous and autochthonous sources. Therefore, controlling the
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input of allochthonous organic matter maybe an effective way of reducing the precursor of disinfection by—products in Hongfeng Lake.

Keywords: Hongfeng Lake; dissolved organic matter; chlorine disinfection; chlorination reactivity; fulvic acid; origin
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Table 1 Elemental compositions, atomic ratios, phenolic hydroxyl group contents and SUV A,s of six different DOM fractions in Hongfeng Lake

B A C/% H/% . N% 0/% C/H o/C ~OH/mmol+g"  SUVAx/L-m™+mgC"
FEAERR 4338 4.45 3.51 45.53 0.81 0.78 2.41 1.81
Lt 38.36 3.68 1.51 51.76 0.87 1.01 8.35 2.50
kgt 52.22 7.64 3.15 35.50 0.57 0.50 3.48 1.70
FKRAMEA S 34.27 3.74 3.03 54.43 0.76 1.19 5.45 242
KA S 35.40 4.68 2.72 53.68 0.63 1.13 5.78 2.23
FK P AL 36.96 429 2.10 52.52 0.72 1.07 5.85 1.50
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Figure 1 The chlorination activity of six different DOM fractions in
Hongfeng Lake
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Figure 2 The total trihalomethane formation of six DOM fractions
in Hongfeng Lake
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Figure 3 Relationships between the chlorination activity of six different DOM fractions and their SUV Ay, and hydroxybenzene content
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