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Self-organization of Ceramics Nanocrystals
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WFZER R OMEEE (330) : Highly dispersed nanocrystals with narrow size distribution must
be synthesized as a first step of fabrication of functional nanocrystalline bulk
structures. We have attempt to synthesize such ceramics nanocrystals and successfully
obtained nanocrystalline Y 521 40, o3(YSZ) Zr0,, Ti0,, Sn0,, Ce0,, Nb,0; highly dispersed in
water without significant aggregation. We also challenged the control of crystalline
phase and morphology of the nanocrystals, since the performance of the materials strongly
depends on the structural characteristics. Consequently, we have developed a facile route
for the selective growth of monoclinic and tetragonal Zr0, nanocrystals through surface
energy control by the capping with an organic ligand, tetra—methyl ammonium (N(CH,),").
In addition, morphology controlled nanocrystals such as Sn0, nanocubes and Ti0, nanoribons
were synthesized with similar approach. The highly dispersed nanocrystals spontaneously
organized through drying and formed fibrous bulk material. The bulk material can be
sintered at 500 °C and transparent polycrystalline fiber was obtained

Another application of the nanocrystals was explored and found. The nanocrystals can
be applied for nuclei of nanocomposite fabrication in co—precipitation process. The
nanocrystalline (Lay :Sty 1s) ¢ 0sMn0; (LSM) /YSZ and NiO/YSZ composites fabricated by the
method was applied for solid oxide fuel cell electrodes and demonstrated superior
electrochemical performance and long—term stability.
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