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Double-diffusive convection during crystal growth
in a supersaturated solution

Tomoko Maeda, Akihiro Shiroishi, Takeshi Yamane,
Masamichi Yoshida and Hisashi Miyashita

Double-diffusive convection during crystal growth in a supersaturated solution was investi-
gated by experiments and numerical analysis. A solution was enclosed in a rectangular vessel
holding a molded polycrystal on one of its vertical walls, and was cooled from the opposing wall
at a constant rate. The flow of solution was visualized using tracer particles, and changes in
temperature and concentration were measured at several points in the vessel. As crystals grew,
a horizontally stucked multilayer was developed in the upper part of the vessel. The multilayer
was found to originate from warmer, solute-deficient fluid ejected from crystal surfaces. More-
over, a simple mathematical model neglecting the volumetric increase of growing crystals was pro-
posed to describe the flow behavior of solution during crystal growth. The results of numerical

calculation using FDM revealed the development of concentration field with growing crystals.
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