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Fig. 1 The formation process of the magnetic composite microspheres by DPE
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Fig. 2 TEM micrographs of magnetic composite microspheres with different addition of AA
a) 3% ; b) 5% ; ¢) 8% ; d) 12% ;5 e) 20% (AA: MMA, wi% )
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Fig. 3 The curve of magnetic content with different

addition of AA (AA: MMA, wt% )
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Fig. 4 TEM micrographs of magnetic composite microspheres with different addition of DPE
a) 0.5% ; b) 1.5% ; ¢) 2% ;d) 3% (DPE: MMA, wt% )
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Fig. 5  The curve of magnetic content with different

addition of DPE ( DPE: MMA, wt% )
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Fig. 6 TEM micrographs of magnetic composite microspheres with different addition of KPS

a) 0.064 g; b) 0.090 g; ¢) 0.127 g; d) 0.168 g; e) 0.210 g
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Fig. 9 TEM micrographs of magnetite particles (a)

and magnetic composite microspheres (b)
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PREPARATION OF MAGNETIC COMPOSITE MICROSHERES BY
SOAP-FREE EMULSION POLYMERIZATION IN THE
PRESENCE OF 1,1-DIPHENYLETHENE

ZHANG Hepeng, ZHANG Qiuyu, ZHANG Baoliang, GUO Feige, YIN Changjie
( Department of Applied Chemistry, School of Natural and Applied Science, Northwestern Polytechnical University, Xi’an 710072)

Abstract The magnetic composite microspheres,which had no surface active agents on the surface and were

more suitable for use of biomedicine ,were prepared by a simple method DPE method. In the preparation of
1, 1-diphenylethene ( DPE ) , methyl methacrylate ( MMA ) and acrylic acid ( AA) took place soap-free
polymerization,and the living short copolymer chains, which could chelate with Fe,O,, were prepared. Then
Fe,0,were added, the living short copolymer chains were chelated to the surface of Fe;O,. The subsequent
polymerization could take place on the surface of the Fe;0,,then the magnetic composite microspheres were
prepared. The effects of AA,DPE,Fe;0, and initiator were investigated in detail. With the increase of AA,DPE
and initiator, the morphology of magnetic composite microspheres improved and then declined. The morphology
of magnetic composite microspheres had no big change with addition of Fe;O,, but the magnetic content
increased obviously. The magnetic composite microspheres, prepared in optimum conditions , were characterized
by transmission electronic microscopy ( TEM ), thermogravimetric analysis ( TGA) and vibrating sample
magnetometer ( VSM). The results showed that for these magnetic composite microspheres the magnetic content
was about 20% ,the specific saturation magnetization was about 32.2 emu/g,the average size was 265 nm and

there were no any impurity on their surface.

Keywords Magnetic composite microspheres, 1,1-Diphenylethene, Controlled polymerization





