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ABSTRACT

Corrosion synthesis proposed here is studied as one of the new inorganic
synthesis. Application and its limitation of this theory are not described in
detail. From the electrochemical point of view, it is needed to find the necessary
(thermodynamics) and sufficient (reaction ratio) condition of the corrosion
reaction between metals and solutions. From the physical point of view, it is
necessary to express properties and characteristics of powders obtained by the
corrosion synthesis. In this study, three ways were carried out: Dpreparation of
aluminum-based double oxide by corrosion reaction in acid solution, ©
preparation of titanium-based double oxide by dissolution reaction in mixed
solution (hydrogen peroxide and ammonium hydroxide), @synthesis by anodic
dissolution reaction of metal which i1s hardly dissolved. Pourbaix diagrams of
magnesium and aluminum were applied to guide for obtaining spinel (MgAl204).
It was found that metallic magnesium was dissolved in acid solution faster than
aluminum. Chloride ions were added to the solution as catalyst to attack
magnesium more quickly. The corrosion product obtained was hydrolyzed and
then fired. The sintered powders of spinel were characterized by XRD, measured
particle size distribution, and observed particle surface and morphology.
According to the principle and the methods above, cordierite (Mg2AlsSizO1s),
cobalt spinel (CoAl:04), zinc aluminate spinel (ZnAl:Os), nickel aluminate
spinel (NiAl2O4), and manganese aluminate spinel (MnAl204) were prepared by
corrosion phenomenon in alcohol. Strontium titanate (StTiOs), barium titanate

(BaTiOs3), nickel titanate (NiTiOs), and cobalt titanate (CoTiOs) were prepared



by dissolved in acid solution faster than aluminum. Chloride ions were added to
the solution as catalyst to attack magnesium more quickly. The corrosion
product obtained was hydrolyzed and then fired. The sintered powders of spinel
were characterized by XRD, measured particle size distribution, and observed
particle surface and morphology. According to the principle and the methods
above, cordierite (Mg2Al14Si5018), cobalt spinel (CoAl204), zinc aluminate spinel
(ZnAl204), nickel aluminate spinel (NiAl2O4), and manganese aluminate spinel
(MnAl204) were prepared by corrosion phenomenon in alcohol. Strontium
titanate (StTiOs), barium titanate (BaTiOs), nickel titanate (NiTiOs), and cobalt
titanate (CoTiOs) were prepared by dissolution reaction of metallic titanium in
solution with mixture of hydrogen peroxide and ammonium hydroxide. Lithium
aluminate (LiAlO2) was prepared by anodic dissolution reaction of aluminum in
acid solution without chloride ion. Experiments and considerations above lead
that corrosion synthesis has some merits and demerits. The merits are as
follows: (Dthis synthesis is easy preparation process and energy saving process,
@ high purity double oxide is obtained, @ it is possible to understand
quantitatively and controlled in detailed by applying corrosion science and
technology. On the other hand, the demerits are as follows: @ corrosion
resistance materials are necessary, ®good timing pH adjusting is needed. It is
concluded that corrosion synthesis for preparing nano-materials for ceramic
powders is easy and low-cost method, and can be proposed as one of the new

1norganic synthesis.
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