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Abstract: Liquid-phase macromolecular substances (HL-MMP) were obtained from sewage sludge
through hydrothermal treatment followed by acid extraction. Subsequently, a coarse organic flocculant was
prepared via graft copolymerization of methylacryloyloxy ethyltrimethyl ammonium chloride (DMC), which
was employed for the removal and enrichment of organic matters from wastewater. The variations in yield,
molecular weight, functional groups, organic components, and the distribution of organic matters in the
hydrothermal products of HL-MMP were systematically investigated under different hydrothermal

conditions, including temperature, reaction time, and the mass ratio of solid to alkali (hereinafter referred
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to as the alkali dosage ratio). These characteristics were further compared with those of hydrothermal
products derived from excess sludge. The removal and retention effects of coarse organic flocculant on
organic matters, nitrogen, and phosphorus in domestic wastewater were investigated. As the temperature
and alkali dosages increased, the liquefaction rate steadily improved, while the proportion of organic
matters in the acid extract, indicating the yield of HL-MMP, exhibited an initial increase followed by a
subsequent decrease. With increasing temperature, the humic characteristics of HL-MMP were
enhanced, accompanied by an increase in the content and molecular weight of fulvic acid. Additionally,
HL-MMP exhibited aliphatic compound characteristics and contained protein and amino acid
components. The coarse organic flocculant was prepared under hydrothermal conditions at 150 °C for 30
minutes with an alkali dosage ratio of 1:0.10, followed by treatment at 50 °C using a potassium persulfate
(KPS) dosage ratio of 1:0.2 and a DMC dosage ratio of 1:0.7. When the dosage of the coarse organic
flocculant was 30 mg/L, the removal efficiencies of turbidity and COD from domestic wastewater reached

96.9% and 75.0%, respectively, while the retention rates of ammonia nitrogen and phosphorus exceeded

% 23 4

85.6% and 58.6%, respectively.
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Fig.1 Effect of temperature on yield of HL-MMP
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Fig.7 Flocculation effect of coarse organic flocculant at
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Fig.8 Removal effect of different forms of organic
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matters under different coarse organic flocculant dosages
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