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Fig. 1 Subsurface-flow constructed wetland systems and sampling spots location((Dindicates sampling location)
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Fig.2 COD.. and DOC concentrations in influent and effluent of constructed wetland and average removal rates
1: Inflow; 2: Outflow for CW-1; 3: Outflow for CW-2; 4: Removal rates for CW-1; 5: Removal rates for CW-2
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Fig. 3 3D-EEM spectral characteristics of DOM along distance in the subsurface constructed wetland
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Table 1 EEMs fluorescence peak in influent and effluent of the constructed wetland
KE R REHR
TSI WY RRAE AR I E R M FHOKEHR A FEHER S RKEOER T
Ex/Em 1 Ex/Em 1 Ex/Em 1 Ex/Em 1
CW-1 K 301/400 594. 8 259/434 528.2 238/350 672.2 280/344 590. 3
1/4 298/398 535. 6 250/432 519.5 238/352 713.4 286/348 558
1/2 307/394 477.1 259/430 522.7 232/342 668. 2 286/352 515.6
3/4 298/390 476. 3 256/436 518. 3 235/352 644. 9 289/346 512.9
HK 295/394 480. 9 256/444 520.9 235/354 648. 6 283/344 527.3
CW-2 K 301/400 594. 8 259/434 528.2 238/350 672. 2 280/344 590. 3
1/4 298/396 569.9 262/442 604. 4 235/352 694. 2 289/356 558. 3
1/2 298/394 522.5 253/444 547.1 238/348 643. 3 283/346 504. 9
3/4 307/408 530. 9 253/436 565. 8 238/354 658. 3 286/348 529.2
Hk 301/396 514 253/440 533.2 235/352 657. 6 286/350 515.7
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Table 2 EEMs parameters along distance in the constructed wetland

Distance from the wetland front

Fluorescence parameters Wetland types Influent Effluent
1/4 1/2 3/4

Fio) CW-1 1. 84 1. 89 1.91 1.91 1.91

1000 CW-2 1. 84 1. 81 1. 74 1.79 1. 81

CW-1 1.13 1.33 1. 40 1.35 1.35

r(S,M) CW-2 1.13 1. 21 1. 23 1.24 1. 28

CW-1 0. 89 0.97 1. 10 1.09 1.08

r(A-M) CW-2 0. 89 1. 06 1.05 1.07 1. 04

HIX CW-1 1. 67 2.18 2. 14 2.07 2.19

CW-2 1. 67 2. 36 2. 50 2.47 2. 38
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Excitation-Emission Matrix Fluorescence Spectra Characteristics of DOM

in a Subsurface Constructed Wetland for Advanced Treatment of
Municipal Sewage Plant Effluent

YANG Chang-ming, WANG Meng-meng, MA Rui, LI Jian-hua
College of Environmental Science and Engineering, Key Laboratory of Yangtze Water Environment of Ministry of Education,

Tongji University, Shanghai 200092, China

Abstract

wetland for advanced treatment of municipal sewage plant effluent using three-dimensional excitation emission matrix fluores-

Composition and dynamics of dissolved organic matter (DOM) were analyzed in a horizontal subsurface constructed

cence spectroscopy ( 3D-EEM). The results indicate that the two subsurface constructed wetlands performed excellent purifica-
tion of organic substances, and the removal rates of COD, and DOC were 61.6% and 70.1%, respectively. The constructed
wetland system filled with ceramsite showed slightly greater removal efficiency of organic substance than that with zeolite sub-
strate Four different types of peaks such as aromatic protein-like compounds (S), soluble microbial byproducts (T), fulvic acid-

like compounds, visible fulvic-like (M) and UV fulvic-like compounds (A) were found in DOM from inflow and outflow of the
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the subsurface wetlands based on the three-dimensional fluorescence spectroscopy analysis. The fluorescence intensity of the four
peaks was signifcantly decreased in the effluent after purification by the subsurface constructed wetlands. Especially, the visible
fulvic-like compounds and soluble microbial byproducts were effectively removed from the sewage plant effluent by the subsurface
constructed wetland with fluorescence intensity reduction percentages of 16.4% and 11.7%. Aromatic structures of humic-like
compounds were weakened and organic compounds with benzene rings were decreased in the outflow of the subsurface construc-
ted wetland. This indicates that the subsurface constructed wetlands can decompose the chemically stable and biorefractory hu-
mic-like compounds. The fluorescence intensity of M and T peaks decreased along distance, while the fluorescence intensity of S
peaks firstly increased, then decreased along the distance of the subsurface constructed wetlands. As compared to zeolite sub-
strate constructed wetland system, the constructed wetland system filled with ceramsite was more effective to reduce the fluores-

cence intensity of characterized peaks of DOM from the sewage plant effluent.

Keywords Sewage plant effluent; Subsurface constructed wetland; Dissolved organic matter (DOM) ; Three-dimensional excita-

tion emission matrix fluorescence spectroscopy (3D-EEM)
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