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Analyzmg the Pollutlon Sources miﬁ Mechamsms of Urban Rlvers Based on Identlfylng""

the Molecular Signature of Dlssolveq Orgamc Matter ‘.f‘ a r

ZHU Yl , YE Jian- fengﬁ SUN Xiao-nan® , HU Shﬁ-yu CHEN Xun®, TANG Jian-fei”*, CHEN Hao
(12 Scﬁpo of'I Env1r0nmjfntdl Sciente and Engineering, Tongp University, Shd{l'ghdl 200092, China; 2. Shanghai Academy of Environmental Sciences, Shanghai 200233,
China)’ ‘s e

Abstract  Dissolved organic matter (DOM) is an essential component of river pollutants. Under the new situation of black water treatment in urban areas of China, in view of
the widesprlead problem of unclear sources of multiple pollutants, further analysis of DOM components in urban rivers from the molecular level is a key link to deeply explore
the sources, causes, and mechanism of river pollution so as to achieve efficient management. In this study, the urhan rivers in the central city were selected as the research
object, and a total of five rivers were selected that were seriously affected by the discharge sewage of four combined and separated sewer systems, respectively. Using Fourier
transform ion cyclotron resonance mass spectrometry ( FT-ICR-MS) , this study identified the molecular formulae and analyzed the elemental composition and compound groups
of DOM in water and sediment samples at each site in dry and wet weather. The results showed that; (D although CHO molecules and lignins were the main compounds in the
urban river DOM, the high proportion of lipids, proteins, and heteroatomic compounds ( especially CHOS molecules) revealed the anthropogenic pollution in rivers, which also
led to the increase in DOC, TN, and NH," -N. @Surfactants such as C,, H,s 0,8 and C,q Hy, 04 S were ubiquitous in all urban rivers, which could he used as markers of
domestic wastewater pollution. () In wet weather, the rainfall inputs, storm runoffs, and hydraulic disturbance jointly led to the increase in the proportion of CHO molecules
and lignin compounds; the decrease in proteins and lipids; the rise of DOC, TN, and NH," -N concentrations in river water; and the decrease in DOC, TN, and NH," -N
concentrations and proteins and lipids in river sediments. @) The abundance of multi-heteroatomic compounds and condensed aromatics in the combined sewer system was
higher than that in the separated sewer system, which may have been more severely polluted by domestic wastewater and storm runoff, especially kitchen wastewater. This
study provides new insight for clarifying the critical causes of pollution in the new stage and provides an essential basis for further precision prevention and control of water
pollution.

Key words: dissolved organic matter (DOM) ; Fourier transform ion cyclotron resonance mass spectrometry ( FT-ICR-MS) ; urban river; elemental composition; compound
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