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Abstract: Using castor leaves and stems as raw materials and polyethyleneimine as the amino
grafting modifier, a functional hydrothermal carbon capable of efficiently and selectively adsorbing heavy
metals in complex water bodies was prepared. The morphology and pore structure of the hydrothermal
carbon were analyzed by scanning electron microscopy (SEM), N, adsorption—desorption curve modeling
(BET), and Fourier transform infrared spectroscopy (FTIR), and the adsorption mechanism for Cu( II),
Pb(II), Cx(VI), and methyl orange (MO) dye in water was elucidated. The results showed that the prepared
hydrothermal carbon was rich in functional groups such as amine/imine groups, carboxyl groups, and
hydroxyl groups, and its adsorption capacities for Cu( II'), Pb( II), Cx( VI), and MO were 58.48 mg/g,
226.25 mg/g, 34.04 mg/g, and 63.21 mg/g, respectively. Fitting of adsorption kinetics and adsorption
isotherm models confirmed that the adsorption process was dominated by monolayer chemical adsorption,
and the adsorption mechanism primarily involved coordination removal by nitrogen-containing functional

groups (—NH,/—NH), electrostatic interactions, and complexation by oxygen-containing functional
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groups (—C=0/—COOH). Co-adsorption experiments of heavy metals and organic dyes demonstrated

the simultaneous removal of heavy metals and organic matter by the adsorbent, thereby improving the

economic cost—effectiveness of the adsorbent for the treatment of complex water bodies.
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