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Functional materials were developed using the atomic layer deposition
technique in the liquid phase. A solution containing metal precursors was dropped into nanocarbon
powders and the solvent was removed, metal precursors are deposited on the nanocarbon surface on a
nanoscale. For example, when tetraethyl orthosilicate was used as a precursor, a silica layer of
several nanometers was obtained.

We named this liquid-phase atomic layer deposition method the “precursor accumulation method" and
developed the synthesis of oxide nanomaterials by this method. We found that LaCoO3 nanoparticles
can be synthesized by an extremely simple process and that the obtained LaCo03 nanoparticles are
highly active as an anode catalyst for water electrolysis. The results also suggest that the
precursor accumulation method may be applicable to the synthesis of various mixed-metal oxide
nanoparticles.
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