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FICHE Morphology Control of FesOg-based Materials by Aqueous Solution

This paper mainly described the preparation methods of several kinds of morphologies of
FeyOg-based materials, such as: Fe3O4 nanoparticles, CoFeyO4 thin film and Fe3O4 hollow
microspheres, in aqueous solution. To obtain the nanoparticles with narrow size distribution or
metal oxide or metal hydroxide deposited on surface of inorganic or organic substrates, the
deposition rate of the target materials in the solution must be controlled. The deposition rate
usually can be optimized by controlling the pH value of reaction system, the ion concentration
in the starting solution and the reaction temperature. As the preparation process of Fe;O4
nanoparticles, a new modified co-precipitation method which uses a half-permeable membrane
to precipitate Fe3O4 in water under a constant pH, was put forwarded. The manipulation
procedure of this method is very simple and can be used to scale-up production. To the
synthesis of CoFe,04 thin film and Fe304 hollow spheres, the direct deposition method from
1 an aqueous solution was adopted. Comparing with the vapor phase deposition method, the
direct deposition method is more advantageous since it is possible to deposite metal oxide or
hydroxide thin films on substrates with large dimensions and complicated shapes at low
temperature without involving any energy-consuming equipment, Some kinds of deposition -
reaction can be applied to this technique: the deposition metal oxides by varying of valences of
‘t metal ions in aqueous solution, only increasing the pH value nearby the surfaces of substrates
by catalysis reaction of urea-urease. In the process of the synthesis of Fe3Os hollow
microspheres, the suspension polymerized polydivinylbenzene (PDVB) template was adopted.

The FesO4 nanoparticles were fabricated by hydrolyzing Fe?* and Fe** jons with NaOH
diffusing through a half-permeable membrane. The Fe3O4 nanoparticles, about 15nm in
diameter, showed ferrimagnetism with very small coercivity and remanent magnetization. And
the nanoparticles were combined with Sphaerotilus natans, a Gram negative bacterium used in
biosorption of heavy metal ions in water, to prepare a composite biosorbent,

The ferrimagnetic CoyFe340;4 thin films have been prepared on glass substrates by a new
aqueous solution-based sol-gel method without involving any organic additives or solvents.
This procéss consists of deposition of precursor (¢-FeOOH) thin films in an aquebus solution,




adsorption of Co®" on the precursor film and heat-treatment of the Co-bearing precursor film at
673K for 1h in a flow of 55%CO + 45%CO,.

Hollow Fe;04 microspheres a few tens micrometers in diameter were fabricated by calcining
iron hydroxide precipitated on spherical PDVB template with enzymatically supplied
ammonia. Monophasic Fe;04 hollow spheres were obtained by calcining the precursor at
1073X for 1h in anequimolar mixed gas of CO; and Ho. '
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