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Abstract

Flow-type supercritical hydrothermal reactors have been used to synthesize metal oxide nanoparticles by mixing a
stream of supercritical water with another stream of reactant aqueous solution at a T-shaped junction in the reactor. Even
though mixing conditions were known to affect the size and its distribution of products, detailed mechanism was not
elucidated. In this project, we studied the mixing behavior of supercritical water and room temperature water that
represented the reactant solution by performing neutron radiography on the T-shaped junction in the operating reactor. In
this year, we successfully operated the flow-type supercritical hydrothermal reactor in the experimental hutch and
performed neutron radiography while operating the flow-type reactor. The obtained results clearly showed the mixing

behavior of supercritical water and room temperature water in the T-shaped junction with a diameter of 2.3 mm.
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Figure 1. Schematics of experimental apparatus.
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Figure 2. Averaged water density profile around the
mixing point when supercritical water was supplied
from (a) top and (b) side.
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Figure 3. Stream lines around mixing point.
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Figure 4. Snapshot of dynamic behavior of mixing.
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