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Abstract: A low-cost process for removing Fe, Al, Ca and B from metallurgical grade silicon was developed
by Si-Al alloying, and the separation procedure of silicon grains from Si-Al melt by solidification was inves-
tigated in this paper. The microstructure and purity of silicon were characterized and detected by metal-
lographic analysis, energy dispersive X-ray spectrometers analysis and inductive coupled plasma atomic
emission spectroscopy analysis. With the process of purification by Si-Al alloying, the removal efficiency of
Fe, Al, Ca and B from silicon achieved 99.87%, 65.10%, 97.85% and 67.51% respectively. In addition, the
process of purification by Si-Al alloying combined with the treatment of hydrofluoric acid could remove Fe
and Ca to a low content of 0.1 ppmw, with the removal rates of 99.998% and 99.986% respectively; Al and B
to 81.04 and 13.81 ppmw, the removal efficiency of which were 97.84% and 86.05%. The results indicated
that the removal of impurities from metallurgical grade silicon by Si-Al alloying was an efficient and pro-
spective method.
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Figure 1. The flow chart of the experiment
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Figure 2. Metallographic structure of Si-Al alloys
(a) Si-Al alloys with layered structure  (b) flaky silicon
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Figure 3. EDX analysis of the upper silicon crystals
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Figure 4. EDX analysis of the lower layer Si-Al alloys
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Table 1. Samples purified by different acids
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Table 2 Content of Fe, Al, Ca and B in different samples
F2TE#HAD Fe. Al, CaIBHEE

Fe Al Ca B
{ (ppmw) (ppmw) (ppmw) (ppmw)
Ff
i
1 4032.00 3753.00 723.00 85.00
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2 2615.00 1714.00 299.40 74.22
3 638.80 429.20 331.64 4852
4 5.14 1309.80 15,53 27.62
5 <0.1 81.04 <0.1 11.86
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Figure 5. Effect of the removal of boron by different treatments
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