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Abstract

Abstract

Possessing outstanding irrigular properities in structue and function, asymmetric
nanoparticles can be used in versatle fields such as self-assembles photonic crystal,
drug deliver, metal-loading, et al. Meanwhile, great attention has been paid on
hematite (o-Fe,O3) and goethite (a-FeOOH) for their outstanding properties and
versatile applications in detection, catalystic and photoelectric fields. Combining both
advantages of polymer and inorganic crystallization, polymer@FeOOH/Fe,O3 has
been the hot research area for decades. In this thesis, firstly the asymmetric polymer
nanoparticles with different morphology are prepared, after which the forming
mechanism and application as the catalytic support and photonic crystal building are
discussed in detail. Meanwhile, using the asymmetric polymer nanoparticles
aforementioned as the template, polymer@FeOOH/Fe,O; are obtained through
hydrothermal reaction. Herein, the forming mechanism and their catalytic activity for
the degradation of organic dye are evaluated in detail. The main contents are as
follows:

(1) Asymmetric St-PDVB-PGMA nanospheres with tunable morphologies have been
prepared through emulsion polymerization using potassium persulfate (K,S,Og) as
initiator, styrene (St) and glycidyl methacrylate (GMA) as monomers in the presence
of different crosslinking agents. SEM, DLS, TG and FT-IR were used to characterize
the morphology, size and composition of the nanospheres. The mechanism for the
formation of asymmetric nanospheres and control over morphology were discussed in
detail. We found that the hydrophilicity of the crosslinking agent significantly
affected the final morphology of the nanospheres. The PSt-PDVB-PGMA
nanospheres can be used as supports for Au nanocatalyst to catalyze the reduction of

nitrophenol and self-assembly buliding blocks to form photonic crystals.

(2) Using the highly crosslinked St-PDVB-PDMAEMA (short for PSDM)
nanospheres as the template, PSDM@FeOOH/Fe,O3 composite nanoparticles are
prepared through hydrothermal reaction. SEM, XRD, TEM and TG are used to
characterize the morphology, crystallization and thermal property of the
PSDM@FeOOH/Fe,03 composite micro/nanoparticles to obtain influence rules of the
reaction temperatures and mass concentrations, et al. In addition, the reaction
mechanism is investigated in detail. It’s proved that the coordination and induction

effect of anion significantly affected the final morphology and crystallization, for the
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Abstract

anion can induce the a-FeOOH growth in favorsble direction. Meanwhile, the catalyst
activity of PSDM@FeOOH/Fe,O3 composite nanoparticles prepared under different

temperatures for the degradation of organic-dye are investigated detaily.

Keywords: asymmetric nanoparticles; organic-inorganic composite; catalyst;

core-shell
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