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- 1 XRD spectrum of iron oxide nanoparticles
Inset high-resolution TEM image of oleic acid coated Fe; Oy particles.
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' Fig. 2 TGA curves of iron oxide nanoparticles
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' Fig. 3 Structure of polymerizable surfactant DNS-86
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200 nm
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' Fig. 4 HR-TEM images of magnetic nanocomposite microspheres
a b Magnetic Fe;O0,/P MMA/DVB latex ¢ d Magnetic Fe;O0,/P MMA/DVB .. -P SUGMA/DVB . core-shell latexes

Table 1 Recipes and properties of magnetic Fe; O4/P MMA/DVB . -

P St/GMA/DVB . core-shell microspheres
100
Monomer® St GMA DVB  Fe;0,” Magnetization —_
Sample B
g g g g wt% Am?/kg = 80
oD
S0 0 0 0 0 84 57 2 6
S1 0.5 0.18 0.16 0.16 76 50 E ag SO
£ 15 054 048 048 66 43 4 b) S1
& 40 ¢)S2
S3 2.0 0.72 0.64 0.64 47 29 ~ d) S3
e) S4
4 2.5 0.90 0.80 0.80 28 19 20 ) S5 T
S5 5.0 1.80 1.60 1.60 20 12 I ! ! L .
100 200 300 400 500 600

* Total amount of monomer in shell

Fe; 0y is 72 Am?*/kg.

" From TGA Magnetization of pure

Temperature (°C)

- 5 TGA curve of core-shell magnetic particles with different shell

hickness
Fe,0,/P MMA/DVB '
Fe,0,/P MMA/DVB
5
20 wt% ~ 76 wt% 1
MMA 2.4

St

Fe:; 04
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- 6 Magnetization versus applied magnetic field for the magnetic 84 wt%.
microspheres at 300 K FeS 04 /P MMA/DVB
St
GMA DVB
Fe, 0,/
Fe, O,
: P MMA/DVB ... -P SUGMA/DVB .,
72 emu/g 20
Fe,O,/P MMA/DVB 57 emu/g W% ~ 76 wi%
1 S0 12 ~ 50 emu/g.
50 ~ 12 emu/g 1
Fe, O,
69 wt% 60 wt% 40 wt% 26 wt% 17 wt% .
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PREPARATION AND CHARACTERIZATION OF MAGNETIC COMPOSITE
MICROSPHERES WITH CORE-SHELL STRUCTURE

GONG Tao WANG Changchun
Key Laboratory of Molecular Engineering of Polymers ~ Ministry of Education —and Department of Macromolecular Science
Fudan University ~ Shanghai 200433

Abstract  Magnetic Fe;O0,/P MMA/DVB -P St/GMA/DVB ., composite microspheres with core-shell

structure were prepared by a two-step method. 1  Preparation of the magnetic cores First the magnetic
miniemulsion composed of organic ferrofluid droplets dispersed in water was obtained by rapid addition of an oil-
based magnetite ferrofluid with a solid content 60 wt% into the aqueous solution using DNS-86  polymerizable
surfactant as surfactant in the condition of ultrasonic emulsification. Then the copolymerization monomers of methyl
mathacrylate  MMA  and divinyl benzene DVB  were injected directly into the magnetic miniemulsion . Because of
their hydrophobic character once the monomers were added into the emulsion the methyl mathacrylate  MMA and
divinyl benzene DVB would have a high tendency to diffuse inside the organic phase of the ferrofluid droplets to
form monomer swelling magnetic miniemulsion which were supposed to be the main locus for copolymerization. In
succession the temperature was rapidly increased to 70°C and starting the miniemulsion copolymerization to form
uniform magnetic latexes. 2  Preparation of the core/shell hybrid polymeric microspheres Through varying the
feeding amount of styrene St glycidyl methacrylate GMA and DVB the core-shell structured microspheres were
rationally fabricated by the seed emulsion copolymerization using the above magnetic latex as the core emulsion. This
preparation process is convenient and effective. Extensive characterization by X-ray diffraction XRD  high
resolution transmission electron microscopy HR-TEM  thermogravimetric analysis TGA and vibrating sample
magnetometer  VSM  showed that the magnetite content of Fe;O,/P MMA/DVB composite microspheres was 84
wt% . The magnetite content of the magnetic composite microspheres with core-shell structure is varied from 20 wt%
to 76 wt% by feeding different amounts of monomers. The average diameter of the magnetic seeded microspheres and
the core-shell composite microspheres is 150 nm and 350 nm respectively. The functional epoxy groups on the
surface of the core-shell composite microspheres can be further modified to load biomolecules.

Keywords Magnetic microspheres Miniemulsion polymerization Core-shell structure Superparamagnetic  Fe; O,

nanoparticles





