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Abstract

Impurity removal from metallurgical grade silicon by acid washing at 50°C was investigated by employing sulfuric, nitric acid
and the mixture of hydrochloric and hydrofluoric acid. Acid washing treatment had no effect on the removal of boron and the
concentration of this element after treatment was rather increased. In our experimental range, the removal percentage of phos-
phorus was 60%. In the acid washing with sulfuric and nitric acid, the removal percentage of major impurities was below 50%,
which indicates that refining effect was not great with these acids. Acid washing with the mixture of hydrochloric and hydrof-
luoric acid led to removal percentage of higher than 90%. Data on the purity of silicon after acid washing at various conditions
are reported.
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Table 1. Chemical composition of metallurgical grade silicon
used in this study and after treatment

Element Concentration(ppm) | 5% HF+30% HCI
B 10.6 19.0
P 46.7 249
Al 2655.6 550.1
Ca 553.2 1644
Co 2.8 0.4
Cr 4.8 0.7
Cu 152 1.5
Fe 4874.6 248.6
K 50.9 102
Li 7.6 5.0
Mg 42 55
Mn 163.2 10.8
Na 11.9 20.7
Ni 71.5 49
Ta 2.6 24
Ti 255.8 19.8
\% 196.7 12.4
Zn 13 1.5

Purity 99.1071% 99.8915
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Fig. 1. Effect of grain size on the removal of impurities from MG Si.
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Fig. 2. Effect of sulfuric acid concentration on the removal
of major impurities from silicon.
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Fig. 3. Effect of sulfuric acid concentration on the removal
of major impurities from silicon.
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Fig. 4. Effect of nitric acid concentration on the removal of
major impurities from silicon.
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Fig. 5. Effect of nitric acid concentration on the removal of
major impurities from silicon.
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Fig. 6. Effect of HCI concentration in the mized solution of
5% HF on the removal of major impurities from silicon.
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Fig. 7. Effect of HCI concentration in the mized solution of
5% HF on the removal of major impurities from silicon.
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Fig. 8. Effect of HF concentration in the mized solution of 15%
HCl on the removal of major impurities from silicon.
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Table 2. Variation in the purity of silicon with the nature of
acids and concentration

No Purity Condition

1 99.1071 Starting material

2 99.7983 HF 5%+HCl 5%

3 99.8389 HF 5%+HCl 10%
4 99.8858 HF 5%+HCl 15%
5 99.8457 HF 5%+HCl 20%
6 99.8528 HF 5%+HCl 25%
7 99.8915 HF 5%+HCI 30%
8 99.8147 HF 5%+HCl 32%
9 99.3731 H,S50, IM

10 99.4088 H,80, 2M

1 99.2506 H,504 3M

12 99.2832 H,S0, 4M

13 99.3808 H,S80, SM

14 99.1359 HNO; IM

15 99.0862 HNO; 2M

16 99.2111 HNO; 3M

17 99.2139 HNO,; 4M

18 99.1707 HNO; 5M

19 99.7720 HC! 15%+HF 8%
20 99.7849 HCI 15%+HF 10%
21 99.8009 HCY 15%+HF 20%
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