Journal of the Korean Ceramic Society
Vol. 47,No. 2, pp. 113~116, 2010.

DOI:10.4191/KCERS.2010.47.2.113

Fabrication and Characterization of Silica Coated Fe;O, Nanoparticles in Reverse
Micro Emulsion

Ri Yu, YooJin Kim', Jae-Hwan Pee*, Kwang-Tack Hwang*, Hee-Seung Yang, and Kyung-Ja Kim

Engineering Ceramic Center, Korea Institute of Ceramic Engineering & Technology (KICET), Icheon 467-843, Korea
*Ceramicware Technology Center, Korea Institute of Ceramic Engineering & Technology (KICET), Icheon 467-843, Korea

(Received September 7, 2009; Revised December 11, 2009, January 8, 2010; Accepted January 11, 2010)

O[3 20HEH S 0|&510d ’é'l':'.lﬂ FEE L Fe,0, EXo| M1} EA{0ip
7 2l -drd’ - oxje - ST - d5s - HEX
NP BRI E I PANSIS R RN 2
*ﬂ%ﬁlﬂ}“‘ﬂ A Al 2 Al E
A9 5 2000 12€ 114, 20109 1€ 84 44 ; 2010 1€¥ 1

<=

w©
ofy
ro,

(2009 9€ 749 %

ABSTRACT

The silica coated Fe;0, nanoparticles have been synthesized using a micro-emulsion method. The Fe;O,4 nanoparticles with the sizes
6 nm in diameter were synthesized by thermal decomposition method. Hydrophobic Fe;O,4 nanoparticles were coated silica using
surfactant and tetraethyl orthosilicated (TEOS) as a SiO, precursor. Shell thickness of silica coated Fe;O,4 can be controlled (11~20 nm)
through our synthetic conditions. The Fe;04 and silica coated Fe;0, nano powders were characterized by transmission electron
microscopy (TEM), x-ray diffraction (XRD) and vortex magnetic separation (VMS).
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Fig. 1. Schematic diagram of the formation of silica coated
Fe;0,.
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Fig. 2. (@) TEM images of Fe;0O, nanoparticles (b) Size
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Fig. 3. X-ray Diffraction pattern of Fe;O4 nanoparticles.
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Fig. 4. (a) TEM images of silica coated (a) 11.4 nm (b) 16.5 nm (c) 22.0 nm. Insert image is size histograms of silica coated particles.
(d) Effect of reaction time on the SiO, shell thickness of silica coated Fe;O.
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Fig. 5. VSM magnetization curve of the Fe;O4 nanoparticles
and the silica coated Fe;0, nanoparticles.
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