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Table 1 Experimental parameters of
Cu-20%Si-1% B + Na, AlF,
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o
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T1 1:1 1150 4 1150 0.5
T 1:1 1150 4 1000 0.5
T3 1:1 1150 4 910 0.5
T4 1:1 1150 4 890 0.5
T5 1:1 1150 4 870 0.5
T6 1:1 1150 4 850 0.5
T7 1:1 1150 4 830 0.5
T8 1:1 1150 4 810 0.5
Z1 1:2 1150 4 910 0.5
72 1:1 1150 4 910 0.5
73 2:1 1150 4 910 0.5
74 3:1 1150 4 910 0.5
75 4:1 1150 4 910 0.5
76 5:1 1150 4 910 0.5
VAl 10:1 1150 4 910 0.5
Vi 1:1 1150 4 850 3
V2 1:1 1150 4 850 0.5
V3 1:1 1150 4 850 0.2
V4 1:1 1 150 4 850 0.1
Vs 1:1 1150 4 850 0. 05
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Fig.1 Schematic of the experimental apparatus
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Fig. 10 Micromorphology of alloy at different water quenching temperatures
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Table 2 Elemental atomic percentage of alloy

N TR

relative response point at different water

quenching temperatures %

810°C - 810°C - 810°C - 910C - 910C - 910C -

E% 1# 2# 33 1# 2# 3#

B 77.71  74.95 75.62 46.18 46.15 45.07
C 10.72 17.22 8.73 11.77 12.05 12.33
(0] 1.25 0.21 2. 60 2.96 5.37 5.88
Si 8.98 6. 08 8.79 11. 14 16.3 16.55
Cu 2.47 1.54 4.26 27.95 20.13  20.17
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27.83% 21.11% F1 18. 40% ,
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Fig.11 SEM image and surface scanning element distribution of Cu-20% Si —1% B + Na, AlF, slag
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Table 3 Elemental atomic percentage of the
Cu-20% Si-1% B + Na, AlF slag %

TR 1# 2 3#
B 27.83 21. 11 18. 40
C 12. 61 19.73 16. 41
F 38.26 27.87 32.18
Na 15.37 22.95 25.68
Al 5.96 8.34 7.33
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Removal mechanism of born from silicon by Si-Cu-Na,AlF,
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Abstract; B impurity is difficult to remove during the preparation of solar grade silicon, and alloy-slag composite
refining has a good effect on B removal. However, because the slag system contains oxides, the refining
temperature needs to be controlled above 1 500 °C, and the energy consumption is high. In this study, sodium
fluoroaluminate was used as a slag material. Using the low melting point and good fluidity of sodium
fluoroaluminate , metallurgical grade silicon and copper were combined to achieve high-efficiency composite refining
and B removal at low temperature by alloy slagging method. The content change and occurrence state of impurity B
in copper-silicon alloy-cryolite molten salt system under different cooling rates, water quenching temperatures and
slag-to-metal ratios were investigated. The experimental results show that in the range of 3 ~0.05 °C/min, the
lower the cooling rate is, the larger the equilibrium distribution coefficient of B is, and the stronger the ability of
boron to segregate from the alloy phase to the cryolite phase is, which is more conducive to the removal of boron
impurities. In the range of eutectic point (810 °C) to liquid point (910 C), the lower the water quenching
temperature, the greater the B equilibrium distribution coefficient, and the better the B removal effect. In the range
of slag-to-metal ratio from 1:2 to 10: 1, the higher the slag-to-metal ratio, the greater the equilibrium distribution
coefficient of B. The slag phase of samples contains B compound, indicating that B impurity is segregated from
alloy to slag phase, and B impurity can be effectively removed by compound refining at low temperature.
Key words: Cu - Si alloy slagging; cryolite slag agent; boron impurities; equilibrium distribution coefficient;

silicon purification



