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Fig. 1 Schematic figure of the growth cell
1. object lens; 2. parallel beam; 3. quartz window;

4. seed crystal; 5. loop-like heater; 6. quartz
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Fig. 2 Schematic figure of the Schlieren opti-
cal system

S: light source; LO, L1, L2: lens; D1,D2: di-
aphragm; P: specimen; K: knife edge; P’: image
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Fig. 3 Temperature distribution of the melt
within the loop from the margin to the centre
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Fig 4 Different fluid morphologies around crystals of KNb(z

(a) diffusive-advective field; (b) diffusive-convective Reld
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Fig. 5 DBuoyvancy driven convection in the
KNLO; melt with 1100°C

The diameter of the loop s 2mm
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B 6 KNbOs &M F It SR F FHRE
Fig. 6 Rotating crystal growth process in the KNLO; melt

Marker represents 200um

#¥2 KNbO:ffs (001) REVERNDELBRUEESE
Table 2 Summary of the kinetics of KNbO; crystal growth for (001) face in different fluid
flow modes

Flow mode AT/C V/mmes™! Growth made
Diffusive-advective 3.0~16 1 lexp(-4 5x10"/TAT) Twao-dimensional nacleation
Diffusive-convective 5.0~27 0.5%xp(-8 4x 107 /TAT) Two-dimensional nucleation

3 KNbO:f (001) AEEERTRRLSE
Table 3 Data of £ and AG" of KNbQOy growth for (001) Face in different fiuid flow modes

Flow mode AT*/°C efYm! AG /)
Diffusive-advective an 1555 1 e 6.3x1071°
Diffusive-convective a0 1.6x10"" T.0%x107%°

Note: AT —threshold supercoolings far (001) face growth

b © 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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A: diffusive-advective transport condition; O :
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Effect of Buoyancy Driven Convection and Crystal Growth

JIN Wei-Qing PAN Zhi-Lei LIU Zhao-Hua
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

A high temperature in-situ observation method was used to observe two different states of
convection: diffusive-advective flow and diffusive-convective flow. Characteristic diffusion distance
L can be easily measured from Schlieren photograph and it ranges from 0.01~0.1cm for two different
states of convection. By observation of rotating crystal growth processes in the KNbO3 melt, the
widths of interfacial concentration, heat and momentum transition zone were obtained, which are
7.5x1073cm, 8.6x1072cm and 4.4x 107 1cm respectively.

An investigation of growth kinetics of KNbOj crystal related to the different states of the
convection in high temperature melts was performed by this method. Irrespective of the state of
convection in the melt, at the lower supercooling two dimensional nucleation growth was obtained.
At the same supercooling, the discrepancy between the growth rates for two different states of
convection was assigned to the buoyancy convective enhancement of the interfacial mass flow. The
free energy per unit length of a step £, and the thermodynamic potential barrier for two-dimensional
nucleation AG*, were calculated from the experimental data for two different states of convection.
These data are significant for consideration of the influence of convective flow on the interface

growth kinetics. The effect of convection is to enhance the sharpness of the interface.

Key words buoyancy driven convection, interface growth kinetics, KNbOgs, high temperature in

situ observation method



