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Fig.1 TEM image of polymer microspheres
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Table 1 Conditions of Preparation of Fe;O,-Coated PS
at 90 °C
PS latex time of thickness
sample / (mg-L™) injection / min  of shell / nm

1 — 90 50~70

2 2.3 90 20~30

3 23 120 40~50

4 3.1 150 10~15
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Fig.2 TEM micrographs of (a) Fe;O,-coated PS spheres of
sample 2; (b) sample 3; (c) sample 4
The average diameters of the composite particles

are 230 nm, 240 nm and 210nm (+5 nm).
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Fig.3 XRD patterns of the magnetite and the iron oxide
particles of the magnetic composite spheres
synthesized
#: belong to Fe;0y; <©: to B-FeOOH
See Table 1 about simple 1, 2, 3, 4.
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Fig4 FT-IR spectrum of polymer microspheres
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Fig.5 TG curves (a) of Fe;0, particles, (b) of the magnetic

composite spheres; and DSC curve (c) of the

magnetic composite spheres
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Table 2 Magnetization Data for Various Samples

Measured at Room Temperature

sample comtjnol/oshell / (err]:ﬁ-g") , (enjq‘ir- o) M./ M, H,/ Oe
1 93.5 51.8 6.92 0.133  87.52
2 41.8 7.80 1.42 0.182  75.55
3 57.1 13.4 2.35 0.175 4275
4 30.2 7.04 0.71 0.101 16.63
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Preparation and Magnetic Properties of Magnetic Composite Microspheres

HUANG Zhong-Bing TANG Fang-Qiong*
(Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100101)

A novel method of fabricating core-shell structure, comprising monodisperse polystyrene (PS) spheres as
cores and Fe;0, as shells, is demonstrated. The coating shell of magnetite (Fe;0,) crystallites was formed by con-
trolled hydrolysis of aqueous solutions of iron ion with diethyleneglycol (DEG) either by the facile, electrostatic
absorption between the polymer and iron compounds. Thickness of the shell could be easily changed in the range
from 20 to 60 nm by using slow-injecting coating process. Structure and composition of iron compounds shell
were characterized by X-ray diffraction (XRD), transmission electron microscopy (TEM), thermo-gravimetric analy-
sis (TG) and vibrating-sample magnetometer (VSM), indicating there are some differences between the Fe;O,-shell
of the magnetic composite spheres and pure Fe;O, particles, e.g. smaller crystallite size, lower magnetic transition

temperature and weaker ferromagnetic character.
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