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Influence of Hydraulic Retention Time on
Characteristics of Dissolved Organic Matter

WU Zhichao, HE Lei, WANG Zhiwei
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji
University , Shanghai 200092, China)

Abstract: The influence of hydraulic retention time (ty) on
characteristics of dissolved organic matter ( DOM) in
membrane bioreactor used for restaurant wastewater
treatment was studied through gel filtration chromatography
(GFC) and excitation-emission matrix fluorescence spectra
analysis. Results show that the second peaks in GFC spectra of
the effluent samples gradually move to the direction of the
smaller molecular weight distribution. The molecular weight
distribution becomes broader with the decreasing of ..
Meanwhile, molecular weight distribution of extracellular
polymeric substances (EPS) in sludges is less affected by ty,.
The main fluorescent materials in raw water are high- and
low-excitation wavelength tryptophan. However, the primary
fluorescent substances in effluents are UV- and visible fulvic-
like. With the decrease of t5 ., high-excitation wavelength

tryptophan occurs in effluents of No. 4, 5 experimental
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devices. It is also found that the center of this tryptophan
peaks are red-shifted by 5 nm and 10 nm along the emission
axis compared with the influent wastewater, respectively.

Key words: hydraulic retention time; dissolved organic

matter; membrane bioreactor; restaurant wastewater
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Fig.1 Schematic diagram of the MBR process
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Tab.1 The operational parameters of MBR
W H 1% 9% 3% 4% 5%
tw/h 36.45 18.23 12.15 9.11 7.29
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Fig.2 GFC spectrum of raw water and effluent
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Fig.3 GFC spectrum of filtrate and EPS in sludge
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Fig.4 Transformation of molecular weight of EPS
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Tab.3 Fluorescent substances in raw water and effluents
e IR D K 25 (0 R SO A HR R K 2 R A XK R
’ Ex/En £ Ex/Ewn W5 Ex/Enm [l Ex/En U5
KU 230/335 96.2 280/330 168.5

1% K 235/345 40.8 340/420 50.0
27 HK 235/345 44.1 335/415 39.5
3% sk 235/345 64.6 325/410 43.4
4% K 235/345 63.7 280/335 45.5 335/415 45.7
5% K 235/345 60.8 280/340 63.6 320/410 36.1
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Tab.4 Fluorescent substances of EPS in sludge

" EE AR Al ULIX S HLER B
Ex/En W3R Ex/Ewm  WRE Ex/Ev 0E5R
1% 285/350 262.3 345/440  49.2
2% 285/345 299.0 340/430 47.7
3% 290/350 440.8 350/445 96.5
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5% 290/350 408.5 350/440 111.0 440/515 65.8
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Fig.6 EEM spectrum of dissolved membrane foulants
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