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Abstract: A directional solidification equipment with annular radiation heat device is designed for
polysilicon purification. By constructing an inhomogeneous hot field the temperature of the lateral wall of
the silicon melt is higher than that of the central region. The natural convection intensity of the liquid
phase increases because of the melt density difference. So the impurity in the soliddiquid interface
accelerates converging to the surface of the melt. It can make strong natural convection in the liquid
phase improve impurities purification efficiency meet the process and achieve the purpose of energy
saving at the same time. Theoretical research and numerical simulation is used to illustrate the principle
and is verificated by experiment. Experiment results show the heating mode makes direction of grain
growth slightly tilt outward compared with the conventional heating mode it makes energy consumption
and content of P Al lower.
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Fig.4 Velocity distribution of convection Fig.5 Velocity vector on S-L interface
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Fig.6  Flow in liquid phase
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Fig.7 Convection in liquid phase
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Fig.8 S interface when convection is too strong Fig.9 Silicon ingot
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Table 1 Test data
Test data P/ppm B/ppm Metal impurities/ppm  Average grain size/mm’>  Energy consumption/kWh * kg ! Resistivity/Q * cm
Annular 0.22 0.19 <0.1
Removal rate  48% 15% >99. 1% =4 18.6 16.385
Conventional 0.35 0.20 <0.1( Al=0.19)
Removal rate 32.7% 10. 1% >98.8% =4 25.2 20056
10

Fig. 10 Comparison of grain growth
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