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Characterlzatlon of Dissolved Orgamc Matter | Fractlons “in the Ning- Meng

Section of’ the Yellow River” and/Rel'atlonshlp with Metal Tons P
XI Yue WANC Ting, NI Jin-ren, HAN Peng * | YI Ma-lan, ZHENG: Toyg JIANG {Yong, MA Ruo-qi CUI* Feng

( Key Ldbordtory of Water and Sediment Sclences Ministry of Education, Department of Environmental Engineering, Péklng
Unlvg;@lty, Beijing 100871, China) ; J )
Abstract: Dlssolyed organic matter( DOM)is an impoftant elemept' of natural aquatic systems. Due to differences in their hydrophobic/

hydrophili¢iproperties land various functional groups, chefical appearances of DOM fractions also vary. In this study, seven natural
waters, extending from Xiaheyan to Toudaoguai along the Ning-Meng section of the Yellow river, were sampled in April 2015. Four
DOM fractions were obtained by pumping through XAD-4 and XAD-8 resins, i. e., hydrophobic acid ( HOA), hydrophobic base
(HOB) , weak hydrophobic acid ( WHOA), and hydrophilic matter ( HYT). Based on detection by three-dimensional excitation-
emission matrix fluorescence ( EEM) and correlation analysis, relationships with five metal ions (Pb, Zn, Cu, Cr, As) were
analyzed. Results show that DOC gradually increased along an upstream to downstream continuum in the Ning-Meng section. HYI
('small molecular proteins) was the main DOM fraction present, followed by HOA, suggesting enhanced microbial-sourced impact from
industrial sewage discharges. The significant peaks of humic-like (A, C) and protein-like compounds (T, ) in the EEM chart further
highlight the effect of endogenous pollution caused by wastewater. Furthermore, SPSS fitting results indicate that DOM is correlated
with all five metal ions, especially with Cu. In terms of the four DOM fractions, HYI showed the strongest correlation with Cu,
illustrating the significant relationship between HYI and Cu during the migration and transformation process. Moreover, the fluorescence
intensity of protein-like compounds decreased with increasing Cu concentration, possibly due to fluorescence quenching caused by
complexation between Cu and proteins in HYI.

Key words : dissolved organic matter( DOM) ; XAD resin; hydrophilic matter( HYI) ; heavy metal; fluorescence quenching
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Table 2 EEM characteristics of DOM along the Ning-Meng section
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Table 3  Excited and emitted wavelength of fluorescent

monomers in EEM plots from the literature
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Table 4  Correlation coefficients of EEM fluorescence maxima

and DOM fractions along the Ning-Meng section

DS HYI HOA HOB WHOA
A 0. 544 -0.591 0. 480 0. 086
C 0.802* -0.820" 0. 180 0. 062
T, 0.840 " -0.831* 0. 149 0. 024

1) * FRBAKE P <0.05

3.2 DOM 45354 @ B A G
Kb s 4R B 75 DOM & 414 & A ¢
ERME s Pos. vJLEH, DOM 55 & 4
ZIfFE—EBREMMHEE, HhS5 i 2R
FIEMEME(R =0.921, P <0.01). % DOM
B 4 FRANLA /> K, Cu 5 HYI Z A & B % 1F
FEME(R=0.824, P<0.05), 1fi5 HOA &1
X (R=-0.785, P<0.05), £ TEEBKIEK
FOHYT 4150 7E DOM 5 Cu % At i rp & 15 &
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Table 5  Correlation matrix of DOM fractions and heavy metals along the Ning-Meng section
Cu As Cr Pb Zn DOM HOA HOB HYI WHOA
Cu 1.00
As 0. 048 1.00
Cr 0.659 0. 365 1.00
Pb 0.720 ~0.064 0. 603 1. 00
Zn -0.470 0. 381 -0.462 -0. 689 1.00
DOM 0.921*  0.358 0. 641 0. 620 -0.267 1.00
HOA ~0.785*  -0.027 -0.736 -0.543 0. 395 ~0.782* 1. 00
HOB 0. 661 0. 453 0. 679 0.397 -0.232 0.731 -0.589 1.00
HYI 0.824* 0.267 0.393 0. 621 -0.221 0.892*  -0.562 0. 380 1.00
WHOA 0.753 ~0.119 0. 664 0. 454 -0.293 0. 623 -0.800* 0. 244 0. 579 1.00
1) * FRWNKGE: P <0.05; = * FRBGHKE P <0.01
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