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Cu-20% Si-1% B + Na, AlF
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Tl 1:1 1150 4 1150 0.5
T2 1:1 1150 4 1 000 0.5
T3 1:1 1150 4 910 0.5
T4 1:1 1150 4 890 0.5
TS 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
71 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
77 10: 1 1150 4 910 0.5
Vi1 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 1150 4 850 0.1
V5 1:1 1150 4 850 0.05
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Fig.1 Schematic of the experimental apparatus

2 L

WRES - Ui BRI I BT PTABR 2%
R, I3 Cu=Si {3 BAR R AR o

Cu—Si G Ao A AR R0 6 )8 S Rk 4G
BTGB, B2 24 Cu-Si oG & AHE,
et Cu—Si i I X EAE B TEXS G2, BEHR &
PRIV A0, 20 A AEAR A Cu = Si A5 (AR o (i BT 458 21 A7
TR R Z R FOTR S & SR A EA R
U BZRAN T e Cu—Si & 45 B [ A2 Hh X 28 2% 5
SEZ AT B G e A SRR BIBR A H Y, &
B BEE S 2 WA EE A A Cu=Si 5 A0, ) db i
FH R A e 28 1 i SRR 7 i

TR U P 3 i 50 (VK AR A7) 5 Cu = Si
AT Z IR 2% SR JBE 114 2 S P AN 2% S L EAS [R) P AT
ZIAIZE S PRI 2257 AR RRAS S 3RS VKl A1 i AR
55 Cu=Si I PAEA S KA B T B E R 9 B, Al
AR BT (AR 5 R AR A BRI A
i SEELMAZS 1) 25 B, B et 5 (5T 2 7 AR AT A
R

MG IR T KA T & SRS A M
BRAR B IEE, A P R BRI RONE , 32 R 2R i) 5 B

3 ARG THE
31 BEBRWHR
K3k Cu—-20% Si—1% B + Na, AIF, & 4 K5

1700

LIQUID
1 500

13001 LIQUID+Si(diamond-A4)

2 1 100 rrec a3
= L i

900+

ul19si,
a5,

700

500+ CuPs

3000 Ojl 0‘.2 013 0.‘4 015 0.I6 0.I7 018 0.‘9 1.IO
BB HESI/(Cu+Si)
B2 Cu-Si —JoHHK

Fig.2 Cu-Si binary phase diagram
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Fig.10 Micromorphology of alloy at different water quenching temperatures
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Removal mechanism of born from silicon by Si-Cu-Na,AlF,

composite refining at low temperature
YU Wengqing' ,ZHA Hongkai' ,SHI Jian> LI Jingwei' ,LIN Yinhe’,LI Juncheng®, TANG Wenming'
(1. Engineering Research Center of High Performance Copper Alloy Materials and Forming Processing( Ministry of Education) ,
School of Materials Science and Engineering, Hefei University of Technology , Hefei 230009, China

2. College of Chemistry and Chemical Engineering, Fuyang Normal University, Fuyang 236037 , China;

3. College of Chemistry and Chemical Engineering, Yangtze Normal University , Fuling 408100, China;

4. School of Energy and Environment Science, Yunnan Normal University , Kunming 650500, China)
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



