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Fig. 1 Schematic diagram of experimental equipment
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Fig. 2 Ingot and sampling of silicon ingot
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Fig. 3 Concentration distributions in ingot 1 and ingot 2
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Table 2 Average metal impurities concentrations of high-purity area in the two ingots (mass fraction/%)

i H TR G/K-m™ [Fe] [Ni] [Cu] [Ti] M
1 437.62 1.30x10™* 0.40x10™ 0.08x10™ 0.09x10™ 1.94x10™
ki 2 940.51 0.42x10™ 0.02x10™ 0.02x10™ 0.08x10™* 0.54x10™
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Fig. 4 Diffusion layer thickness (8) of Fe, Ni,
Cu and Ti in ingot 1 and ingot 2
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Fig. 5 Effective segregation coefficient of metal impurities
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EFFECT OF TEMPERATURE GRADIENT ON IMPURITY REMOVAL IN
INDUCTION MELTING OF POLYCRYSTALLINE SILICON

Wang Menglei'?, Ren Shiqgiang'?, Jiang Dachuan'”, Tan Yi'?, Li Pengting'’
(1. School of Materials Science and Engineering , Dalian University of Technology, Dalian 116024, China;
2. Key Laboratory for Solar Energy Photovoltaic System of Liaoning Province , Dalian 116024, China;
3. New Energy Materials and Technology Institute Co. Ltd., of Dalian University of Technology (Qingdao) , Qingdao 266200, China)

Abstract: The influence of temperature gradient on impurity segregation of metal impurities in polycrystalline silicon
during directional solidification is analyzed by regulating the temperature gradient at the front of the solid- liquid
boundary interface. When the temperature gradient was 473.62 K/m, the yield of silicon was 63%. When the temperature
gradient increased to 940.51 K/m, the proportion of the purification area increased to 88%. The thickness of diffusion
layer and effective segregation coefficient of Fe, Ni, Cu and Ti were calculated under different temperature gradient
conditions. The results show that the diffusion layer thickness and the effective segregation coefficient of metal impurities
decreased with the increase of temperature gradient, which greatly improves the removal of impurity segregation, and
improves the yield.

Keywords: polysilicon; impurity; segregation; temperature gradients; diffusion layer





