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Characterization of dissolved organic matter and its heavy metal binding potential at typical cross—sections of the Tuhai River.
WANG Shan-shan', SANG Dong-ling', LIU Qiang®, YAO Xin'", SUN Zhao-li', ZHANG Jia-zheng', ZHANG Chen', LI Ting-ting'
(1.School of Geography and Environment, Liaocheng University, Liaocheng 252059, China; 2.Shandong Liaocheng Ecological and
Environmental Monitoring Center, Liaocheng 252000, China). China Environmental Science, 2025,45(8): 4398~4409

Abstract: Surface water samples were collected from two municipally monitored sections of the Tuhai River in Liaocheng—Li
Fengtao and Lao Nanzhen—and analyzed using a combination of spectroscopic techniques, including ultraviolet-visible (UV-Vis)
absorption and three-dimensional excitation-emission matrix (EEM) fluorescence spectroscopy, supplemented by ultrafiltration
fractionation and fluorescence-quenching experiments to comprehensively characterize dissolved organic matter (DOM). The study
investigated seasonal variations in DOM composition across three molecular weight fractions (<0.7um, 0.7um~1kDa, and<lkDa)
and explored the underlying mechanisms of DOM-Cu®" complexation. The specific ultraviolet absorbance at 254nm (SUVA254) was
significantly higher at Li Fengtao (0.33 £ 0.01) than at Lao Nanzhen (0.30 + 0.01) (P<0.05), suggesting a higher proportion of
smaller, non-aromatic molecules at the latter site. Parallel factor analysis (PARAFAC) of EEM data identified five fluorescent
components, including three humic-like (C1, C2, C4) and two protein-like (C3, C5) substances, with humic-like constituents
dominating at both locations. Total fluorescence intensity (Fp.x) was higher at Lao Nanzhen, and dissolved organic carbon (DOC)
was primarily concentrated in the <lkDa fraction at both sites. Two-dimensional correlation spectroscopy (2D-COS) analysis
demonstrated that humic-like components preferentially bound to Cu®" in the unfractionated DOM samples from both locations.
However, after ultrafiltration fractionation, the binding sequence shifted, with protein-like components becoming the dominant
Cu**-binding constituents. Furthermore, high-molecular-weight fractions (excluding Cland C4) from both sites exhibited relatively
strong metal-binding capacities, as evidenced by their conditional stability constants (logKc,:(3.08 + 0.08) to (3.62 £ 0.02)).

Key words: DOM; molecular weight; Cu’’; fluorescence quenching; metal-binding ability
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Fig.7 Two—dimensional correlation analysis of synchronous fluorescence spectra of DOM with different molecular weights after

adding Cu**
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Fig.8 Fluorescence intensity changes of DOM components (C1-C5) with different molecular weights after adding Cu2*
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Table 1  Fluorescence quenching parameters for the binding of Cu>" with components of DOM with different molecular weights
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Bl 9T 4is — bk TR 4155 —
logK, R logK, R
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C2 3.05+0.08 0.98+0.02 C2 3.09+0.09 0.97+0.03
<0.7pum C3 2.72+0.40 0.41+0.17 <0.7pm C3 2.62+0.31 0.84+0.36
C4 2.10+0.55 0.46+0.17 C4 3.86+0.14 0.29+0.12
C5 3.25+0.27 0.77+0.29 CS5 2.274+0.46 0.98+0.06
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