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Fig.6  Fit curves for quasifirst-order kinetic equation ( a) and quasi-second-erder kinetic equation ( b)
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Fig.7 Fitting curves of Freundlich isotherm adsorption model (a) and Langmuir isotherm adsorption model ( b)
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Preparation of Branched Polyethyleneimine Functionalized Magnetic
Nano-adsorbents for Cu**and It’ s Adsorption Properties
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( 1. School of Chemical Engineering Guizhou Minzu University Guiyang 550025 China;
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Abstract: In order to solve the water contamination arises from heavy metal Cu®* magnetic nano-adsorbent Fe,0, @ BPEI was
prepared in two steps. The first one was the preparation of superparamagnetic Fe, 0, nanoparticles by the hydrothermal method and the
second one is the grafting of branched polyethyleneimine ( BPEI)  which contains rich amine group functional groups and has a strong
complexation ability to Cu™ onto the surface of the Fe,0,nanoparticles. The structure size and morphology were characterized by in—
frared spectroscopy ( FTIR)  X—ay powder diffraction ( XRD) and transmission electron microscopy ( TEM) . The effects of solution
pH time adsorbent dosage temperature and initial concentrations of metal ions on the adsorption of Cu®* were studied and the opti—
mal adsorption conditions were determined. The adsorption mechanism was further discussed by adsorption kinetics models and adsorp—
tion isotherm models. The results showed that BPEI was successfully grafted onto the surface of Fe;0, nanoparticles. The optimal ad—
sorption conditions were obtained: pH=6.0 adsorption equilibrium time was 40 min and the adsorbent dosage was 10 mg. The adsorp—
tion behavior of Fe;0,@ PEI complies with the second-erder kinetic model and the Langmuir isothermal model which indicates that the
adsorption process of Cu** by Fe,0,@ PEI is monolayer coverage and is controlled by chemical interactions. The theoretical saturation
adsorption capacity of the model is 141. 24 mg/g at 303 K. The results show that the magnetic nano-adsorbent modified by branched po—
lyethylene imine is an efficient adsorbent for the adsorption of Cu® from aqueous solution and has a certain application prospect.

Key words: branched polyethyleneimine; Fe,O,nanoparticles; adsorption; Cu®**



