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and HEavy Metals in River Sedlmems_.- J,-f'
XIAO' Y- chun YU Hui-bin*, SONG Yong-hui** =

(1. Institute of Agricultural Engineering Technology, Fujian Academy of Agricultural Science, Fuzhou 350003, China; 2. Watershed Research Center for Comprehensive
Treatment of Water Environmental Pollution, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: In order to investigate the environmental impact of dissolved organic matter (DOM) and nutrients on heavy metals in river sediments, this study examined the spatial
differentiation characteristics of DOM, nutrients, and heavy metals and the relationship hetween DOM and nutrients in response to heavy metals. Focusing on three important
tributaries, the Xinmu River, Nanxiao River, and Laobei River in the Shenyang section of the Hunhe River Basin, which have obvious differences in the dominant ways of
human production and living activities, this experiment employed three-dimensional excitation-emission matrices ( EEMs), combined with parallel factor analysis
(PARAFAC) , principal component analysis (PCA), and structural equation modeling (SEM). The results indicated that total nitrogen (TN) and total phosphorus (TP) in
the three rivers showed a severe contamination state. Mean heavy metal contents showed a change trend of Zn > Cu > Ni > As >Ph > Cd. Among them, the contents of Zn, As,
Cu, Ni, and Cd in the sediments of the Nanxiao River were 2.48, 1.02, 3.45, 3.00, and 39. 05 times the soil background value in Liaoning Province. The contents of Zn,
Cu, and Cd in the Laobei River were 2. 56, 1.92, and 8. 00 times the background value, respectively, and the contents of Zn and Cu in the Xinmu River were 1. 40 and 1. 10
times the background value. This indicated that there was an accumulation of heavy metals in the three rivers, and the accumulation severity was Nanxiao River > Laobei River
> Xinmu River. Additionally, the Cd content of the Nanxiao River and Laobei River strongly exceeded the standard. Five types of DOM components were analyzed using
PARAFAC, which were tryptophan-like, phenolic complexes, microbial metabolites, fulvic-like acid, and humic-like acid. Among them, the abundance of humus-like
substances (fulvic-like acid and humic-like acid) was relatively high, followed by tryptophan-like, phenolic complexes, and microbial metabolites, with average proportions of
65.88%, 14.22%, 10.07%, and 9. 82%, respectively. The results showed that the DOM composition of the three rivers was affected by both external input and endogenous
sources, and the proportion of humic acid-like components was significantly higher than that of protein-like components, and the degree of humification was higher. Based on
PCA analysis, the main controlling factors of Xinmu River sediment pollution were TN, TP, fulvic-like acid, and humic-like acid, mainly from agricultural non-point source
pollution and rural domestic sewage; the main controlling factors of the Nanxiao River were TP, Zn, Cu, As, and humic acid, mainly from industrial wastewater and urban
domestic sewage ; the main controlling factors of the Laobei River were TN, TP, Zn, fulvic-like acid, and humic-like acid, which mainly came from urban domestic sewage
and construction waste. Based on SEM analysis, the path coefficients of the influence of DOM, nutrients, and pH on heavy metals were 0. 52, 0.36, and 0. 11, respectively.
DOM had the largest impact, followed by nutrients and pH. The order of the influence of DOM components on heavy metals was fulvic-like acid (0.97) > tryptophan (0. 82)
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> microbial metabolites (0. 78) > humic-like acid (0.73) > phenolic complexes (0.55). The order of the influence of nutrients on heavy metals was TP (0.54) > TN
(0.51). DOM and nutrients had a greater impact on the migration of heavy metals. Thus, it is recommended to strengthen the source control and emission reduction of organic

matter, nutrients, and heavy metals to avoid the potential ecological risk of “external input + internal release” of heavy metals in sediments.

Key words urhan river; sediment; heavy metal; parallel factor analysis (PARAFAC) ; principal component analysis (PCA) ; structural equation model (SEM)
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Fig. 2 Spatial distribution of chemical and physical parameters in three rivers via Arcgis
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Table 2 Contents of heavy metals in sediments of the three rivers and criteria/mg-kg "
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Fig. 3 Seven fluorescence components extracted by PARAFAC of DOM at each sampling site
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Fig. 4 Maximum fluorescence intensity and relative proportion of DOM components from different sites
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