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Synthesis and evaluation of single-particle catalyst
by use of tandem-trap apparatus

Takaaki Eguchi, Shuto Ebara, oJun-ya Kohno
Department of Chemistry, Gakushuin University, Japan

[Abstract] Optimization of composition in multi-component materials is an important step
to develop novel functional materials. We propose an optimization method using a series of
small levitated single particles synthesized from droplets with ingredients inside. This method
enables a rapid synthesis and examination of the properties of particles with a wide variety of
compositions. The particle composition can be controlled by merging a predetermined number
of droplets containing the component materials as a solute. We developed an electrodynamic
trap apparatus to apply this method to optimize a catalytic activity of multicomponent
particles which catalyze gas-phase reactions. In the present study, we measure a CO-oxidation
reaction catalyzed by a single-particle catalyst of gold-supported titanium dioxide (Au/TiO,).
The reactivity of the catalyst is observed from temperature rise by the heat of reaction
measured by the black-body radiation.
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Figure 1. Apparatus for synthesis, characterization, and reactivity measurement of levitated single-particle
catalyst: (A) cross sectional view and (B) measurement section.
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Figure 2. Raman spectra of trapped Figure 3. SEM images of  Figure 4. Themography
TiCl, particle before (a) and after (b) particle produced from  images of Au/TiO, particle
irradiation of CO, laser. (HAUCI, + TiCly),q droplet. after CO,-laser irradiation.
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