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Flame spray pyrolysis of stable composite nanoparticles with high surface area
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For automotive exhaust after-treatment catalyst, precious metal
agglomeration and following deterioration of catalytic conversion efficiency is one of the big
problems. In order to stabilize metal phase and prevent agglomeration, here we aim to fabricate
composite nanoparticles consisting of precious metal and oxide phases by combustion synthesis
method. For particle fabrication, combustion synthesis apparatus with coaxial flow diffusion flame
burner with double tube structure was constructed. In CH4/02 diffusion flame, chemical precursor
solution atomized by ultrasonic vibrator is supplied with N2. By using the constructed equipment,
Pt/Ce02 nanoparticles were synthesized. From a mixture solution of Ce and Pt precursors, 5Swt%
-Pt/Ce02 nanoparticles with Ce02 diameter of around 100 nm and Pt of around 10 nm were synthesized.
In addition, 3D-structure observation of Pt/Ce02 particles by TEM tomography shows that Pt particles

are embedded on Ce02 surface or included inside Ce02 particles.
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