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Development of practical simulator to design crystallization and surface
reaction process in supercritical fluids
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Density functional theory calculations and molecular dynamics simulation
have been performed to understand nucleation process in molecular level. Since model nucleus of ZnO
for DFT calculation was ideal structure, the free energy change on nucleation process was negative.
Therefore, the activation energy of nucleation was evaluated by means of MD simulation. According
to MD simulation study, ZnO forms small-size chain-like structure as a precursor of nucleus,
followed by large-size cluster consisting of hexagonal ring-like structure were formed. The
large-size cluster may be transformed into zinc oxide crystal by stacking. Temperature and ZnO
concentration influence on nucleation rate is significant, but they have no influence on the
mechanism of nucleation. Computational fluid dynamics and discrete element method has been performed

particle motion in a T-shaped tubular reactor. It has a good prospect to develop a simulator for

particle motion in fluid.
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Molecular dynamics study on nucleation process for supersaturated ZnO solutions in hydrothermal conditions
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