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Electric field-assisted nanocatalysis within a hollow compartment
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The objective of this work is to develop hollow-type materials which can be
employed for the immobilized catalysts. The motion of nanoparticles within a hollow compartment is
expected to influence their catalytic activity. Hollow particles containing gold nanoparticles were
prepared to investigate the proof-of-concept. The reciprocal motion of nanoparticles was observed in

both cases with and without an external electric field, suggesting the nanoparticle motion cannot
dramatically influence the catalytic activity. Because the diffusion of reactants from bulk phase
into the hollow compartment affects the catalytic activities, the diffusion of dye molecules was
investigated by confocal laser scanning microscopy. The molecular diffusion depended on the pore
size of the hollow silica shells. These results indicated that an appropriate design for the pore
size is an important parameter to design the hollow-type packing materials in a flow reactor.
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