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Abstract:

fluroscence spectroscopy (3D - EEMs) was used to analyze

Three dimesional excitation-emission matrix
natural organic matters in raw water from Huangpu River.
The 3D- EEMs of raw water contain two protein-like peaks
('T)and one humic-like peak(A) . The relative high intensity of
peak T indicates a heavy pollution. The variation of peak A
along with the treatment processes is similar with traditional
indexes, such as CODyy, » UVas,and total organic carbon (TOC) .
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All measures, which enhanced chlorination such as increasing
chlorination reaction time., replacing monochloramine with
free chlorine and increasing chlorine dosage, decreased
fluorescence characteristic values and consequently increased
HAAs amount. By adding bromide ions, oxidation capacity
lowered as free chlorine concentration decreased, but

halogenation capacity increased because free bromine
concentration increased, which led to a buildup of fluorescence
characteristic values,as well as a first going up followed by a
decline of HAAs amount. 3D-EEMs is a promising supplement
index to better characterize the variation of dissolved organic

matters in water.

Key words: 3 dimensional excitation-emission matrix
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Fig.1 Schematic diagram of regionalism for 3D- EEMs
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Tab.1 Organic matter indicators and pH of water

treatment plant effluent

ke (mg[f’cL/,U ( r:g’f’“i“,/l) A/ pi
Rk 4. 466 5. 494 0. 184 7.06
g K 2. 785 2. 908 0. 101 6.84
JERAEHK 2. 49 2. 827 0. 069 6.67
BAC 17k 2. 367 2. 666 0. 051 6.75
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Fig.2 Molecular weight distribution of dissolved
organics in raw water and effluent of

purification processes
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Fig.3 3D-EEMs of raw water
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Tab.2 Removal of water quality indicators by different processes
. EBRFE/ %
IKFE
Croc Ccony, Ay, M;=12000 M,=2500  M,=2300 T, T, i Al
ibuE 7k 37.6 47.1 45.1 40.2 21.8 19.7 14.1 6.3 50.0
Ja RAAHIK 6.5 1.5 17.4 11.8 18.8 12.2 38.7 35.3 33.4
BAC 7k 2.9 2.9 9.8 4.1 7.7 18.0 26.8 43.6 9.8
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Fig.4 Effects of chlorination conditions on normalized emission spectra (A =320 nm)
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Tab.3 Fluorescence characteristic values of 3D-EEMs and HAAs formation of water samples after

chlorination under different conditions

AL A

AL BB (R U - ) P/

Aend.5 Fi (pg+L™H
\% V, Vs Vy Vs

Op~ =0. 298 mg - L! 474 0.4 585 12 10.2 2529.0 11 10.7 50 51.6 2176.7 13 6.20
Op~ =1. 031 mg * L-! 481 0.5 022 12 83.2 25 61.6 11 61.0 5297.1 24 91.3 18 4.30
fp~ =3. 914 mg-L7! 492 0.6 149 13 98.9 28 58.8 14 82.4 57 37.2 33 27.0 81.83
Py =1.3mg+ L 1pg =5mg- L} 487 0.5563 1505.5 3433.1 2056.0 6481.5 4819.0 29.57
Op- =1.3mg-L 1,04 =5mg-L"! 482 0.5 106 14 94.0 29 32.0 16 46.1 6017.8 4007.0 13 2.74
Op- =1.3mg+ L7 1,040 =10 mg+ L1 480 0.5 091 13 44.9 27 84.4 13 68.8 55 96.2 30 06.1 15 3.55
Op- =1.0mg+L°1,t=2.5h 501 0.6 304 16 46.4 31 38.5 21 08.8 65 20.4 56 22.5 12 4.50
Op- =1.0mg-L"1,t=10.0h 471 0.5 335 13 20.3 26 41.9 12 09.3 54 78.9 2573.2 16 4.89
fp- =1.0mg-L71,t=24.0h 468 0.5 042 12 41.5 2515.6 10 04.2 52 02.0 19 28.1 16 7.98
Op- =1.0mg+L71,t=48.0h 467 0.4 537 11 31.7 2377.2 8 62.6 50 18.1 13 92.8 19 3.98

TESEME RS A5 F pH=7.00, T=20 C .t =48.0 h, Py =5 mg

Lt
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