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Fluorescence Characteristics of Fractionated Colloidal Organic Matter in

Freshwater from Hunhe and Taizihe Watersheds

LIU Na-na"*?, LI Bin'?, LIU Rui-xia'?, SONG Yong-hui'?, WU Wei’

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. Department of Urban Water Environmental Research, Chinese Research Academy of Environmental
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Abstract: The ultrafiltration system with molecular mass of 100 x 10° and 1 x 10° membrane was used for the fractionation of total
dissolved organic matter (DOM) in waters from Hunhe and Taizihe Watersheds. The fluorescence properties of colloidal organic matter
with different sizes were investigated using a three-dimension excitation-emission matrix (3-D EEM) fluorescence spectroscopy. It was
shown that the tryptophan-, fuvic-and humic-like materials were presented in the waters from Hunhe and Taizihe Watersheds, of which
fuvic-and humic-like materials were mainly in colloidal form with small size (relative molecular mass <100 x 10’ ) and truly dissolved
phase (relative molecular mass <1 x 10°). The adsorption of protein-like matters onto the colloid particles made the majority of these
materials in colloidal phase though they had a low molecular mass. The higher percentages of small colloidal and truly dissolved organic
carbon in total dissolved organic carbon (DOC) were observed in the water samples collected in wet season. Fluorescence index (FT) ,
index of recent autochthonous contribution ( BIX) and humification index ( HIX) indicated that humic-like components in truly
dissolved phase were mainly originated from autochthonous source and colloidal humic-like components were mainly derived from
terrestrial organic matter. The recent autochthonous organic matter made a major contribution to truly dissolved phase. The humic-like
matter was the domain of DOC content, but the contribution of protein-like materials to the organic carbon was not negligible due to the
pollution of waterbody by industrial wastewater discharge.

Key words: Hunhe and Taizihe watersheds; natural colloidal organic matter; ultrafiltration fractionation; 3-D EEM fluorescence
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Fig. 1 Sampling sites in Hunhe and Taizihe Watersheds
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Table 1  Fluorescence peak position and intensity of DOM for each water sample during dry and wet seasons
D g B I C g A I
KRR (BJE,) S0k (EJE,) gk (BJE,) 3ok (EJE) 5k Smemdoso
/nm TR /nm TR /nm R /nm TR

HI 225/335 553 275/335 436 280/380 186 240/400 211 2.49
H2 230/340 357 280/340 330 280/380 238 240/395 256 1.39
H3 230/345 246 280/340 207 280/405 201 245/415 237 1.03
P1 225/340 529 280/340 329 280/380 230 230/380 297 1.63

Hi7K 31 (DS) P2 230/345 838 280/345 767 285/380 744 230/400 781 1.05
P3 230/345 952 280/340 690 280/385 597 230/380 737 1.23
X1 230/350 2256 2757370 2618 280/380 2462 2757380 2521 0. 990
X2 225/340 2431 280/345 1385 280/380 999 230/380 1256 1.69
X3 230/345 6311 280/345 2385 310/415 1269 230/380 2709 2.19
H1 240/380 2717 280/380 260 280/415 283 240/420 355 0. 840
H2 245/380 346 280/380 324 280/410 330 245/410 414 0. 900
H3 245/380 325 280/380 298 280/405 304 245/405 382 0.910
P1 245/380 267 280/380 265 280/420 287 250/420 351 0. 830

FARBI(WS) P2 235/380 591 285/380 581 280/405 630 245/420 679 0. 890
P3 230/350 655 280/380 552 280/410 505 245/395 626 1.07
X1 230/345 1026 280/350 1410 280/380 1124 270/385 1 009 1. 14
X2 250/320 2751 275/335 4126 3207420 18 060 2507420 10 870 0.240
X3 230/345 1675 295/380 2272 310/420 71725 230/420 8831 0. 240
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Fig. 2 Three-dimensional fluorescence spectra of DOM at each sampling site during dry season
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Fig. 3 Distribution of fluorescence materials in different size fractions from each sample site
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Table 2 Fluorescent quantitative parameters of different fractions derived from each water sample
K TR FI BIX HIX

<0.7 pm <100 x 103 UOM <0.7 pm <100 x103 UOM <0.7 pm <100 x 103 UOM

HI 1.77 1.77 1.88 0.950 0. 870 1.00 0. 490 0. 630 0. 700

H2 1.91 1.76 1.94 0. 900 0.902 1.01 0.610 0.711 0. 670

H3 1. 80 1.75 1.75 0. 940 0. 900 0.950 0. 680 0.720 0.711

P1 1.65 1.62 1.78 0.930 0.930 1.08 0. 590 0. 640 0. 580

A7k (DS) P2 1. 86 1.85 1.97 0. 980 0. 980 1.08 0. 660 0. 700 0. 660
P3 1.73 1.75 1.91 0.910 0.911 1.04 0.630 0. 660 0. 600

X1 1.71 1.69 1.69 1.23 1.25 1.44 0. 480 0.520 0.410

X2 1.81 1. 81 1.82 1.02 1.03 1.12 0. 500 0.512 0.473

X3 2.22 2.18 2.47 0.74 0. 740 0. 680 0. 560 0.570 0.570

HI 1.72 1.73 1.86 0. 840 0. 830 0.930 0.780 0. 800 0. 740

H2 1.74 1.74 1.95 0. 871 0. 860 0.970 0.730 0. 760 0.700

H3 1.75 1.77 1.86 0. 870 0. 860 0. 960 0. 740 0.770 0.710

P1 1.63 1.70 1.95 0. 820 0. 841 1.02 0.760 0.790 0. 740
FARBI(WS) P2 1.85 1.86 2.15 0.970 0. 980 1.13 0. 740 0.750 0.712
P3 1.73 1.75 1.87 0.900 0. 900 1.04 0.670 0. 690 0. 620

X1 1.88 1.82 1.87 0.950 0. 980 1.08 0.510 0. 550 0.510

X2 4.18 4.21 4.61 0.270 0.320 0.38 0.750 0. 840 0.911

X3 3.92 3.47 4.07 0.269 0.270 0.26 0. 900 0.910 0.920
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