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Preparation and Characterization of Inorganic-Polymer-Inorganic Multicomponent

Core-Shell Nanocomposite Material
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Abstract: Fe;0, nanoparticles were prepared by chemical co-precipitation using palmitic acid as surfactant, then a

uniformly dispersed system of Fe;0,@Polymethylmethacrylates(PMMA) core-shell structure was obtained. Furtherm-
ore, polymethylmethacrylates (PNIPAM) was encapsulated on the surface of the Fe;0,@PMMA core-shell nano-
structure to get Fe;0,@PMMA@PNIPAM double shell-core composite structure. After that, the Ag nano-particles
were assembled on the surface of Fe;0,@PMMA@PNIPAM taking advantage of coordination reaction between Ag*

and nitrogen atom on the amide group of PNIPAM. The magnetism of composites is convenient for the catalyst

separation from the solution.
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Fig.1 (a) TEM image of the Fe;O, nanoparticles; (b) TEM image of Fe;0,@PMMA core-shell nanoparticles; (c) TEM image
of Fe;0,@PMMA @ PNIPAM nanoparticles; (d) TEM image of Fe;0,@PMMA @PNIPAM @ Ag composite nanoparticles
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Fig.2  XRD pattern of Fe;O, nanoparticles
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Fig.3 FTIR spectrum of Fe;O nanoparticles and Fe;0,
@PMMA core-shell composite nanoparticles
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Fig.5

(a) The temperature dependent magnetization of the Fe;O4nanoparticles (NPs). The filled black square plot stands for

the zero-field cooling (ZFC) curve of the Fe;O,NPs, while the filled red dot plot represents the field cooling (FC)
curve. (b) Plots of the field dependent magnetization of Fe;O, NPs measured at 2 K and 300 K. Corresponding

magnified loops are placed in the upper left corner and lower right corner, respectively. (c¢) The field dependent
magnetization plot of the Fe;0,@PMMA@PNIAM@Ag nanocomposites measured at 300 K. Corresponding magnified

hysteresis loop is shown in the lower right corner of Fig.5¢
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