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Abstract: In order to investigate the changes of dissolved organic matter (DOM) fractions in municipal wastewater
treatment process, LC-OCD detection technique and three-dimensional fluorescence spectroscopy were used to
analyze the changes of DOM fractions during the A*O process. Results: Biopolymers, LMW Acids and LMW
Neutrals were utilized in anaerobic and anoxic tanks during the treatment of municipal wastewater by the A*O
process, among which Biopolymers and LMW Acids were basically consumed in the anoxic tank, and the reduction
rate of LMW Neutrals reached 85%. The reduction rate of LMW Neutrals reached 85%. Large molecular weight
substances and small molecular weight substances were reduced in large quantities along the process, while the
reduction rate of medium molecular weight substances was lower. Among them, LMW Neutrals, Humic Subst and
Building Blocks were the main contributors to COD in the effluent. The 3D fluorescence data were analyzed by
PARAFAC and FRI, in which three fractions, including one protein-like fraction and two humic acid-like fractions,
were resolved by PARAFAC. The growth and metabolism of microorganisms in the aerobic basin resulted in a
small increase of microbial metabolites represented by C2 fraction and region III in the effluent of the aerobic basin.
In addition, the standard integral volume of zone I, zone II and zone III increased in the effluent of the secondary
sedimentation tank, indicating that the increase of the substances represented by these three zones led to the

increase of COD in the effluent of the secondary sedimentation tank. The results of correlation analysis showed that
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the C2 and C3 components analyzed by PARAFAC were significantly correlated and the integrated standard volume

and total integrated standard volume of region I, region II, region IV, region V determined by FRI with COD and

DOC.

Key words: municipal wastewater; LC-OCD; PARAFAC; fluorescence area integration;correlation analysis
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Tab. 1 Basic properties of effluent from different treatment units

S1 S2 S3 S4 S5 S6

COD/
158.53 137. 47 56.03 38.53 31.95 34.58
(mg - L7")
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Fig. 1 LC-OCD spectra of water from different treatment units
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Fig. 3 Fluorescence components and locations determined by the Parallel Factor Model model
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Fig. 5 Fluorescence spectral partitioning of effluent from different treatment units
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Tab. 2 Standard volumes of fluorescence area integration for different treatment units

S1/(a.u+* nm*) S2/(a.u-+nm’) S3/(a.u-nm’) S4/(a.u-nm?’) S5/(a.u-nm?) S6/(a.u- nm?’)
Xk 1 6 082 093. 56 3771 397.18 2 755 210. 06 2181 933.13 15 33 661. 86 1902 577.83
X 3 11 13 349 532.98 10 776 261. 46 77 64 594.78 4 758 835. 24 4 313 105.12 5352 069. 75
X3 1 2 228 094. 92 2761 147. 22 2 491 528. 46 1 705 735. 86 1591 841. 15 1768 851. 80
X 35 IV 15 529 023. 76 12 474 031. 54 7 031 650. 67 4 897 625. 09 5327 284.53 5042 104. 16
XV 34 727 239. 18 36 593 333.78 30 455 054. 68 26 413 052. 99 24 999 891.91 24 926 632.62
Dr 71 915 984. 40 66 376 171.18 504 98 038. 64 39 957 182. 31 37 765 784. 56 38 992 236. 15
®3 WRERSEXRKEIEFR Pearson /X DT
Tab.3 Pearson correlation analysis of fluorescence information and basic water quality indicators
C1 C2 C3 BOBR T DCBRI DRI BN KRV 2
COD 0.61 0.98" " 0.98" " 0.94"" 0.98" " 0. 70 0.99" " 0.94"" 0.99" "
DOC 0. 64 0.97"" 0.97" " 0.90" 0.95"" 0. 70 0.98" " 0.94"" 0.98" "

* % FE 0. 01 A O, MRMERE,

x . £ 0.05 il (W), At EE.
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