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Abstract

Supercritical hydrothermal synthesis is a method to produce metal oxide nanoparticles in water at around 400°C. We
have synthesized various metal oxide nanoparticles using either flow-type or batch-type reactors. Previous researches
suggested that the flow and phase behaviors of reactant solution affected the size of the produced nanoparticles. However,
the behaviors of reactant solution were unclear, because hydrothermal synthesis was performed in reactors made with thick
stainless steel. In this project, we tried to visualize the behaviors of the reactant solution using neutron radiography. In this
year, we successfully visualized the dynamic flow behavior of the reactant solution at a mixer of a flow-type supercritical

hydrothermal reactor. We also visualized the phase behavior of reactant solution in a batch-type reactor.
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Figure 1. Schematics of experimental apparatus.
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Figure 2. Snapshots of the neutron radiography images
at a mixer in flow-type reactor when supercritical
water was supplied from (a) top and (b) side.
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Figure 3. Volumes of liquid and vapor phase water in a
batch type reactor.
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