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New and cost-effective synthetic processing of metal fine powders and films based on
metallorganic decomposition has been developed successfully. The process consists of heating
the respective metal complex of a compound with nitrogen donors in nitrogen atmosphere at a
temperature as low as 300 ~ 400°C. A series of additives to dissolve the metal (Co, Ni, Cu, and
Pb) acetate into 2-propanol were developed. Through present study it has been found that there
are four categories of chelating ligands which can be used to assist the dissolution of metal
acetates in an alcohol solvent. Those are carbonyl compounds, amines, hydrazine derivatives,
and their combinations. The low boiling point and low carbon content of methyl hydrazine as
an additive is especially noteworthy, because it is advantageous to deposit pure metal powders
and films. It was found that acetolhydrazone not only could assist the dissolution of several
metal acetates, but also could protect the hydrolysis of several metal akoxides due to the
chelating property. Moreover, it promoted the low temperature formation of pure rutile phase
due to its reducing property. Diethanolamine (DEA) is still an important additive because of
its low price, easiness in handling, and flexibility.

The crystalline fine particles of Ni and Ni-Co alloy have been successfully
produced using the metal acetates modified by methyl hydrazine. The products

showed a narrow distribution in the particle size and homogeneous spherical form
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with a mean diameter around 0.40 um. As an additive, methyl hydrazine was found
to have an important role in the low temperature formation of pure hexagonal nickel.
The composition of Ni-Co alloy particles can be controlled by varying the initial
precursor concentrations in the solution.

Using those modified metal acetate precursors metallic thin films also were
successfully deposited onto glass substrate by dip-coating technique. This approach appears to
be a new and simple route for the preparation of Co, Ni, Cu, and Pb films. The key feature of
the fabrication method is that the films must be deposited in inert atmosphere to protect the
formation of oxides. Cu and Pb thin films can be obtained by this route at a temperature of
300°C. The best Ni and Co films are deposited at 400°C and have the resistivity in the 8-10
prcm range. The low resistivity of these films indicates a strong potential for the electrode
applications.

A new approach to form patterned Ni films on the glass substrates has been proposed.
The patterning is based on the photo-sensitivity of organically modified nickel gel films. The
combination of acetol and monoethanolamine (MEA) was found to show the excellent
dissolution of nickel acetate to 2-propanol. The gel films prepared from this solution have a
photosensitivity, showing the significant decrease in the absorbance and solubility to alcohol
when they were irradiated by UV light. Using this property of the gel films very regular nickel
patterns were successfully made on the glass substrate.

A new precursor which is suitable for sol-gel applications to TiO,-based film coating
has been developed. Addition of the chelating agent (donor-functionalized-alcohol)
acetolhydrazone to titanium isopropoxide is considered to give some complex which is stable

" in water at room temperature. Using the aqueous solution of the precursor, uniform, well-
densified and crack free TiO, thin films have been successfully prepared. In this study, low
terﬂperature formation of rutile is especially worth mentioning that it is due to the reducing

property of acetolhydrazone.
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