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Characteristics and Chlorinated Disinfection By-products Formation Potential of

Dissolved Organic Matter Fractions in Treated Wastewater
SUN Ying-xue; WU Qian-yuan, TIAN Jie;, WANG Li-sha, HU Hong-ying

(State Key Joint Laboratory of Environmental Simulation and Pollution Control, Department of Environmental Science and Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: Dissolved organic matter ( DOM) from a biological treated wastewater of municipal wastewater treated plant was isolated and
fractionated using resin adsorption into four different fractions. These fractions are operationally categorized as hydrophilic substances (HIS),
hydrophobic acids (HOA), hydrophobic neutrals (HOND, and hydrophobic bases (HOB) . The dissolved organic carbon (DOC) and specific
UV absorbance, characteristics of three dimensional excitation emission matrix fluorescence spectroscopy (3DEEM) and disinfection by-
products formation potential of each fraction was investigated in this paper. The results showed that HIS and HOA were the main fractions and
occupied 33% and 30% of DOC in the treated wastewater samples respectively. The fraction of HIS contained more humus, which were
predominately microbially derived, while the fraction of HOA contained more aromatic proteins and soluble microbial products by the analysis of
3DEEM. The chlorinated trihalomethane formation potential CTHMFP) of HIS fraction was 630.4 pg*L™" and occupied 73.7% of that formed
in wastewater sample. The chlorinated haloacetic acids formation potential (HAAFP) of HIS and HOA fractions were 644.6 pg*L™" and 123.2
pg* L™, which was found to be the most reactive precursor in the fractions of treated wastewater to the disinfection by-products formation.
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Fig.2  Ultraviolet-visible spectrophotometry for

wastewater sample and its four fractions
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Table 1 Specific UV absorbance SUVA (UV,54/DOC) of

the wastewater sample
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Table 2 Position and intensity of {luorescence peaks of four fractions in wastewater sample

Ptk HIS HOA HON HOB
E./E,,(nm/nm) FI/AU E./E,,(nm/nm) FI/AU E./E,,(nm/nm) FI/AU E./E,,(nm/nm) FI/AU
Flu 1 230/300 96 225/295 1313 — — 225/294 389
Flu 2 230/347 397 230/347 1870 225/341 1635 225/342 1058
Flu 3 280/314 708 280/315 1029 280/314 893 275/308 528
Flu 4 280/366 726 275/355 1225 275/338 962 255/358 778
Flu 5 280/415 783 — 265/446 377 — —
Flu 6 320/405 922 — — — — —




8 M

PN 25 < 75 7K T AR A LA 3 R P R L G 2 7 ) 2 e i

2285

450

420 7 420
s00 | HIS . 400 -
380 | 380 |-
360 | 360 |-
E 340 |- Flus LE= 340 |
é 320 Flua ;é 320 |
;é 300 Flu3 § 300 |
280 |-Flu2 280 |-
260 | Flul g ; 260 2
240 |- 240 ,'
220 I . T . ' 220 & j (
250 300 350 400 450 500 550 250 300 350 400 450 500 550 600
420 420
400 400
380 380
360 360 |-
E 340 £ 340
g 320 ;é 320
§ 300 § 300
280 | 280 |-
260 260
240 240
220 . 220
500

K&K /m

B3 SAPERUEANYSASHZHRERBEESEL

Fig.3 Contour map of four fractions of DOM in the wastewater sample
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the wastewater sample and its four fractions
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