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Removal of Bisphenol A in Aqueous Solutions by Core-shell Magnetic

Molecularly Imprinted Polymers

LIU Jian-ming'*, LI Hong-hong'?, XIONG Zhen-hu'"

(1. Tianjin Key Laboratory of Water Quality Science and Technology, Tianjin 300384, China; 2. Department of Environmental and
Municipal Engineering, Tianjin Institute of Urban Construction, Tianjin 300384, China)

Abstract: This paper reports the preparation of surface-imprinted polymer core-shell magnetic material as adsorbent for separating
bisphenol A in the environmental water. The adsorbent prepared easily achieved the magnetic separation under an external magnetic
field. The structures of the resulting composites were characterized by X-ray diffraction (XRD) , scanning electron microscopy ( SEM)
and Fourier transform infrared (FT-IR) analysis. The adsorption selectivity of Fe 0 @Si0,-MIPs for bisphenol A was demonstrated by
equilibrium rebinding experiments and Scatchard analysis. Freundlich adsorption model can well describe the adsorption isothermals of
bisphenol A with the correlation coefficients R* =0.995 2. The dynamics of bisphenol A adsorbed by Fe0,@Si0,-MIPs can be well
described by the pseudo second-order model (R* =0.9999). In the solutions with weak acidity, the Fe0@SiO,-MIPs showed higher
removal rate and rapid adsorption dynamical process, requiring only 40 min to reach a removal rate of 90% ; the presence of ions did
not affect the adsorption rate of bisphenol A; when compared with the non-imprinted polymer (Fe0,@8Si0,-NIPs) , the Fe0,@Si0,-
MIPs showed outstanding affinity toward bisphenol A; the performance of the resulting composites ( Fe0,@Si0,-MIPs) without obvious
deterioration was demonstrated in seven repeated cycles.

Key words : bisphenol A; molecularly imprinting; core-shell structure; adsorption selectivity; MWTP effluents
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Fig. 1 Scheme of the synthetic route for Fe 0,@SiO,-MIPs
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Fig. 2 SEM and TEM images of Fe 0,@Si0,-MIPs nanoparticles
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Fig. 3 FT-IR spectra

201°)

(a) Fe;0,, (b) Fe0@Si0,, (c¢) Fe0,@Si0,-MIPs
4 XRD i
Fig. 4 XRD patterns
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Fig. 5 TGA curves
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Fig. 6 Fe0@Si0,-MIPs separated from solution by an
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Table 1  Fitting parameters of pseudo-first order and pseudo-second kinetics model
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