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Abstract: Ultraviolet spectra, infrared spectra, and fluorescence spectroscopy with parallel factor analysis were used to explore the
complexation heterogeneity and underlying mechanisms between tetracycline (TC) and dissolved organic matter (DOM) from
hydrochars of three sources (i.e., sludge, chicken manure, and straw). Results showed that all three hydrochar DOM types exhibited
high hydrophilicity and low aromaticity. Among these, straw-derived hydrochar DOM showed relatively higher aromaticity and
larger molecular weight, whereas it had lower dissolved organic carbon (DOC) content and richer surface oxygen-containing groups.
In contrast, sludge-derived hydrochar DOM possessed the highest DOC content but the lowest aromaticity and molecular weight.
The fluorescence quenching of the three hydrochar DOMs by TC was static quenching. Sludge- and chicken manure-derived
hydrochar DOMs showed significant quenching effects. The complexation constants (IgK) ranged from 4.48to 5.81for sludge-derived
hydrochar DOM and from 5.94 to 6.33 for chicken manure-derived hydrochar DOM, with corresponding capacities (f) of 0.21~0.40
and 0.14~0.46, respectively. Further analysis indicated that TC tended to quench the protein-like components in hydrochar DOM.
The chicken manure-derived hydrochar DOM exhibited the strongest binding affinity with the protein-like component (C4), with the
highest 1gK of 6.33 and f of 0.46. The complexation effects between different source-derived hydrochar DOMs with TC varied,
influencing the environmental occurrence, migration, and bioavailability of TC.
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