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Fig.1 The real-time monitoring system of crystal dissolution and growth process
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Fig. 2 Sequence interferogram during NaCl crystal dissolution and growth process
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Fig. 3 Wrapped phase maps obtained by phase shifting algorithm
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Fig. 6 The evolution of boundary layer crystal during crystal dissolution and growth process
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Fig. 7 Velocity curves of crystal dissolution and growth
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Fig. 8 Velocity curves of crystal dissolution and growth conducted by evaporation
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Real-time Monitoring of Boundary Layer Evolution
in Crystal Dissolution and Growth Process
Based on Phase Shifting Interferometry

ZHAO Jing', MIAO Hong”
(1. College of Electrical and Automation Engineering, Anhui University, Hefei 230601, China; 2. Key Laboratory of Mechanical
Behavior and Design of Chinese Academy of Sciences, University of Science and Technology of China, Hefei 230027, China)

Abstract; Information of boundary layer in process of crystal dissolution and growth directly influences
the crystal growth rate and the mass transport process, and then influences the crystal quality and
growth mechanism. A real-time monitoring system for crystal grouth process was established, based
on phase shifting interferometry. Boundary layer information in process of inorganic salt crystal
dissolution and growth and the mass transport process were monitored in real-time, and the crystal
growth rate in full experimental process was obtained. Experimental results indicate that during
crystal dissolution process, concentration distribution in boundary layer decreased exponentially with
the increase of distance to the crystal interface; the concentration difference in boundary layer and
crystal dissolution rate decrease exponentially with the time. In the process of crystallization, the
relation between concentration distribution in boundary layer and the distance to crystal interface is
opposite to that in crystal dissolution process; the evolution of crystal growth rate is similar to
concentration difference in boundary layer, that increases first and then decreases, finally tends to be
stable. The buoyancy convection occurs on the crystal surface due to the combined action of
gravitational field and mass transport.

Keywords: phase shifting interferometry; concentration distribution; boundary layer; crystal growth

rate



