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Abstract: The physical and chemical indexes of the influent and effluent of a wastewater treatment
plant (WWTP) and effluent of each treatment unit were detected, and the conversion of dissolved organic
matter (DOM) in the WWTP was analyzed based on the three-dimensional fluorescence and ultraviolet
spectral characteristics of the wastewater. Two characteristic fluorescent groups in wastewater were
identified by fluorescence regional integration method and parallel factor analysis, which could be divided
into tryptophan-like component C1 (275 nm/330 nm) and fulvic acid-like component C2 (290 nm/420 nm).
In the whole treatment process of WWTP, C1 decreased by 85% and C2 decreased by 50%. The
fluorescence components were positively correlated with water quality indexes such as COD, BOD;, TOC
and UV,,. After chlorination, the fluorescence characteristic peak of DOM was blue-shifted. The
disinfection by-products (DBPs) detected in the effluent were mainly trichloromethane, dichloroacetic acid

and trichloroacetic acid with concentrations of 16.3 wg/L, 19.0 pg/L and 23.8 wg/L, respectively, which
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should be concerned.
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Fig.1 Treatment process and sampling points of

wastewater treatment plant
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Tab.l Change of physical and chemical indicators during wastewater treatment process

i H COD/(mg-L™") | BODyJ/(mg-L™") BOD./COD A mg-17") | TN/(mg-L™") | DON/(mg-L™") | TP/(mg-L.™")
W1 180.67 74.00 0.41 33.79 3543 5.03 2.74
w2 157.00 65.00 0.41 34.92 36.37 2.13 2.65
W3 73.50 32.50 0.44 18.45 19.67 0.51 7.60
w4 31.67 12.00 0.38 4.75 9.67 2.56 3.64
W5 22.67 7.35 0.32 0.41 7.68 0.78 1.86
w6 17.00 5.55 0.33 0.22 8.92 0.70 1.27
w7 16.67 6.35 0.38 0.17 9.94 1.31 0.45
W8 17.33 6.05 0.35 0.16 8.24 1.93 0.16
w9 14.33 6.00 0.42 0.14 7.13 1.11 0.15
w10 14.33 4.10 0.29 0.15 7.37 0.42 0.21
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Tab.2 Normalized fluorescence region integral volume of different water samples

10° a.u. - nm?

T H W1 w2 W3 W4 W5 Wé W7 W38 W9 W10
I 3.60 3.32 2.87 1.04 0.79 0.75 0.75 0.77 0.83 0.75
| 4.77 4.56 4.57 3.03 2.40 2.30 2.18 241 2.38 2.11
] 4.54 4.38 4.30 2.98 2.41 2.38 2.08 2.22 2.39 1.80
v 29.10 27.13 20.60 8.69 7.90 7.84 7.53 7.73 8.32 6.94
\Y 19.22 18.81 16.42 11.89 11.16 11.25 9.37 9.41 10.69 7.82
D, 61.23 58.20 48.76 27.63 24.66 24.52 21.91 22.54 24.61 19.42
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Fig.2 Removal rates of normalized integral volume for

w8 W9 WI0

different fluorescence regions by each treatment unit
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Fig.3 Two fluorescence components identified by
PARAFAC model and their excitation and emission

wavelengths loading
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Fig.4 Relative proportion of DOM fluorescent
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components in wastewater treatment plant
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Tab.3 UV,,, TOC and SUVA in each unit of

wastewater treatment plant

i H | UVyu/em™ | TOC/mg-L™") |SUVA/L:mg™-m™)
W1 0.33 28.35 1.16
W2 0.27 21.40 1.26
W3 0.18 13.05 1.38
W4 0.19 5.20 3.65
W5 0.18 4.85 3.71
W6 0.17 4.80 3.54
W7 0.17 4.45 3.82
W8 0.16 4.10 3.90
W9 0.16 4.00 4.00
W10 0.15 3.70 4.05
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Tab.4 Correlation between spectral components

and physicochemical indexes in wastewater

WiH[Cl] ¢2 | coD | BOD, | TOC | DON | UV,
C1 | 1]0.787%%|0.826%%(0.883%*|0.940%*|0.451% |0.954%*
c2 1 [0.688%%|0.724%*|0.668%*|0.427 |0.904%*

COD 1 |0.960%*|0.888%*|0.706%*|0.969%*

BOD, 1 |0.894%%|0.615%%|0.967%*

TOC 1 |0.595%%|0.917%*

DON 1 |0.830%*

UV, 1
e FVFRIRAE0.05 K ARG 2 5“7 3RIRAE 0.01

IR ARG 2
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Fig.6 Main disinfection by-products generated after
chlorination in wastewater treatment plant
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