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Study on the microstructures and distributions of impurity
phases in metallurgical grade silicon
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Abstract; The compositions and contents of precipitates in metallurgical grade silicon (MG-Si) directly
affect the activity and selectivity of silicone monomer synthesis. Therefore, it is particularly significant
to investigate the relationship between impurity content and precipitates correspondence in MG-Si. In
this study, the microstructures and distributions of precipitates in MG-Si before and after refining are in-
vestigated by using scanning electron microscope (SEM) and energy dispersive X-Ray spectroscopy
(EDX). It is found that due to the high content of Ca and Al contents in MG-Si before refining, its im-
purity phases are mainly Si; Al,Ca, Si-Al-Ca, SigAl;Fe,Ca etc. » but after refining, Fe is the main ele-
ment in MG-Si, so its phases mainly include FeSi, (AD), FeSi, Ti, SigAl;Fe,Ca, etc. In addition, the sta-
tistics conducted by Image Pro Plus show that the Si, Al,Ca and SigAlsFe,Ca phases account for respec-
tively 48% and 30% of the precipitates composition before refining, while the FeSi, (Al) phase accounts
for 68% after refining, and the only Ca-containing phase (SisAl;Fe,Ca) accounts for 7% of the precipi-
tates content. Here we compare the compositions and proportions of precipitates in MG-Si before and af-

ter refining, in order to explore the law of impurity content on precipitated phases, so as to prepare the
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best downstream MG-Si raw material for silicones.
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Tab. 1 Effect of precipitated phases on the selectivity and activity of DMDCS synthesis
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Tab. 2 The major impurity contents in MG-Si before and

after refining (10™%)
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Kt S 3428 640 220 142 90 54 86 4660
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Fig. 1 Microstructures of precipitated phases in MG-Si

before refining: (¢) and (d) are partial enlarge-
ments of (a) and (b), respectively

Tab. 3 Chemical compositions of typical impurity phases in MG-Si after refining (at. %)

R 3 FEEET TR BB R AR L F RS (at 20)

T Si Al Fe Ca Ti A\ Mn Ni Zr P MIAH

1 39. 259 29. 181 24.016 6.53 0.08 0. 063 0. 535 0. 319 0.016 / Si-Fe-Al-Ca-Ti
2 41. 63 24.401 22.811 5. 641 3. 058 1. 413 0.63 0. 311 0. 105 / Sig AlgFesCa

3 78. 867 14. 018 0. 247 6. 546 0. 065 0. 039 0.071 0. 146 / / Si-Al-Ca

4 45.014 33. 35 3. 194 17. 650 0. 042 0. 087 0. 206 0. 257 / 0. 201 Siz Al Ca(SD)

5 36. 74 40. 188 2. 555 19. 861 0. 091 0.07 0.112 0. 107 0. 048 0. 229 Siz Al; Ca

6 46. 529 12.171 24, 201 3. 541 8. 362 1. 668 0. 434 0. 414 2. 681 / Si-Fe-Al-Ti-Zr
7 50. 356 10. 336 30. 517 1. 556 2.959 0. 146 0.218 0. 674 3.238 / Si-Fe-Al-Zr-Ti
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Tab. 4 Chemical compositions of typical impurity phases in MG-Si after refining (at. %)

e Si Fe Al Ca Ti A\ Mn Ni Zr Ll

1 61.112 34. 143 3. 829 0. 051 0. 099 0.03 0. 564 0.162 0.011 FeSi; (AD
2 37.589 27.076 29. 082 4,745 0.122 0. 291 0.433 0. 663 / Sig AlgFesCa
3 42.702 27.604 2.6 0. 097 23.346 0. 744 1. 227 0. 37 1.31 FeSi> Ti

4 56. 395 35. 26 7.069 0. 056 0.114 0.074 0.72 0.299 0.014 FeSiy (AD
5 37. 481 26. 931 29. 548 4,537 0. 086 0. 319 0. 295 0. 794 0.01 SigAlsFesCa
6 71. 281 1.471 1. 481 0.023 11. 689 13. 267 0. 63 0. 146 0.012 Si-Ti-V

7 44, 386 27. 484 1. 152 0.113 24. 171 1. 005 0. 86 0. 305 0. 524 FeSiy Ti

]

B2 #EE TP lRimemug.(of(dy
72 () F=(b) By K B
Fig. 2 Microstructures of precipitated phases in MG-Si
after refining: (c¢) and (d) are partial enlarge-
ments of (a) and (b), respectively
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Proportions of impurity phases to precipitates in

MG-Si before and after refining
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