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Abstract—The formation mechanism of THM from humic acid was studied. The changes in compositions and
functional groups of chlorinated humic acid were investigated and 3-chloro-2-methyl but-1-ene by produced in the
chlorination reaction was identified with GC-MS, FT-IR and FT-NMR. The formation mechanism was supposed with
these results.

The molecular weight distributions and reactivities with chlorine of humic acids extracted from the Han river and
reverside soil were investigated. The formation potential of THM was independent of their molecular weights. Finally,
efficiencies for the removal of humic acid with activated carbon and alum were compared. The coagulation with alum
was more effective than the adsorption with activated carbon.
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Fig. 1. IR spectra of humic acids extracted from
the Han river(a) and soil(b).
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Table 1. Main IR absorption bands of extracted
humic acids.

Frequency, cm-! Assignment

3400 Hydrogen bonded OH

2900 Aliphatic C —H stretch

1730 C = O stretching of COOH

1620 Aromatic and aliphatic C = C stretch
1400 Aliphatic C -H

Table 2. Elementary composition (%) of several
humic acids.

Element
Humic acid C H N Y

Soil 55.69 4.56 1.17 32.82
Chlorinated 54.03 4.21 1.45 32.57
River 5049 4.67 1.36 3867
Chlorinated 48.86 4.30 1.59 38.36
Ref. 53.60 4—6 1.5—4.0 3237
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Table 3. Relative differences (%) of each element
to initial composition of humic acids
after chlorination.

Element
Humic acid ¢ H N 0
Soil -2.98 -765 +2393 -0.76
River -3.03 -7.92 +1691 -0.80

Table 4. End group analysis of humic acids
before and after chlorination (mq/g-
humic acid),

End group Total acidity -COOH Phenolic OH
Humic acid

Soil 7.46 1.26 6.20
Soil-chlori. 6.65 1.25 5.40
River 7.72 1.34 6.38
River-chlori. 6.90 1.34 5.56
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1: solvent (n-pentane)
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3: 3-chloro-2-methyl but-1-ene
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Fig. 2. Gas chromatogram of products in the
chlorination of humic acid extracted from
soil and the Han river.
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Fig. 3. Mass spectra of 3-chloro-2-methyl but-1-
ene, reference(a) and present work(b).
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Fig. 4. IR spectrum of 3-chloro-2-methyl but-1-
ene.
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Fig. 6. Proposed reaction mechanism of humic
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Fig. 8. The formation of chloroform from each
molecular weight fraction of humic acid at
25°C, pH=8.5, 3ppm Cl,.
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Fig. 9. Effect of Ca2* ion on the adsorption of
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at pH=5.0.
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