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Abstract: y-Fe, O;nanoparticles were synthesized via spray pyrolysis-oxidation of iron pentacarbonyl
(Fe(CO);)containing triethylene glycol(TREG)and trioctylphosphine oxide( TOPO)in atomizing lig-
uid, and containing carboxyl-monomethoxypoly (ethylene glycol) (MPEG—COOH) in collecting lig-
uid. The effects of two-stage heating and single-stage heating on the morphologies, size and dispersing
properties of y-Fe, O, nanoparticles were investigated. The effects of temperature on crystallinities,
morphologies and magnetic properties of y-Fe, Qs nanoparticles were analyzed. The results show that
the crystallinities of the synthesized y-Fe, O;nanoparticles increase with the increasing of temperature.
MPEG—COOH is modified on the surface of y-Fe,O; nanoparticles. In single-stage heating the
v-Fe, O, nanoparticles synthesizing at 360, 390, 420°C and 450°C are superparamagnetic at 300K with
saturation magnetization of 30, 37, 41, 71A « m* + kg™', respectively. The dispersing properties of y-
Fe, O;nanoparticles synthesizing in single-stage heating are better than those of y-Fe, O, nanoparticles
synthesizing in two-stage heating.
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Fig. 1 Schematic diagram of spray pyrolysis-oxidation
of iron pentacarbonyl and the collection devices

for iron oxide nanoparticles
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Fig. 2 XRD spectra of iron oxide nanoparticles prepared at

different temperatures in single-stage heating
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Fig. 3 TEM images of iron oxide nanoparticles prepared at different temperatures in two-stage heating (a)360°C ;(b)390°C ;(¢)420°C
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Fig. 4 TEM images of iron oxide nanoparticles prepared at different temperatures in single-stage heating (a)360°C ; (b)390°C ;(¢)420°C
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Fig. 6 M-H curves of iron oxide nanoparticles

prepared at different temperatures in single-stage heating
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