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Research Progressin Phosphorus Removal by Metallurgical Refining
ZHEN G Songsheng' , CHEN Chao® , LUO Xuetao"

(1 Department of Materials Science and Engineering, College of Materials, Xiamen University , Xiamen 361005;2 Department of
Physics, College of Physics and Mechanical Electronic Engineering, Xiamen University , Xiamen 361005)

Abstract Phosphorusisone of the main impurities of silicon. The present domestic and foreign research pro-
gresses on phosphorus removal from slicon by metallurgical method mainly include acid leaching, aloy unidirectional
solidification and vacuum refining processes. Phosphorus can be removed efectively by acid leaching but still not a
chieving the target of SOG S by less than 0.1 x 10" * %(mass) . More than 80 % of phosphorus can be eliminated by
alloy unidirectional =olidification also; however more research should be done for the removal of the resdua solvent
metal in slicon ingot. Our research on phosphorus removal by vacuum induction smelting process has succeeded in de-
creasing phosphorus from 15 x 10™* %(mass) to 0.8 x 10™° %(mass) , at the same time the relative thermodynamics of
phosphorus removal are a0 discussed.
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Table 1 The constant va ue of equation (3) of
each element!™
A B C D
/ K

S - 20900 - 0.565 — 9.9 1685 3553
Al -16380 -1.0 — 11.44 933 2723

Ca -8920 -1.39 —
Fe -21080 -2.14 —
Fe -19710 - 1.27 —
Cr - 20680 - 1.31 —

11.58 1112 1756
16.02 298 1809
12.39 1809 3343
13.68 298 2130

Ti - 24400 -0.91 — 12.30 1155 1943
B - 29000 - 1.00 — 13.00 1000 2453
P - 27400 — — 6.96 553

1693 K , 1 '
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Table 2 Equilibrium partial pressure of Pin
dlicon melt with different P content

J K

Xp

1723 1773 1823 1873 1923 1973

30 0.001353 0.317861 0.653034 1.291041 2.463493 4.549254
15 0.000676 0.158855 0.326361 0.645213 1.23116 2.273543
0.034598 0.074113 0.152263 0.301023 0.574395 1.060717
0.004942 0.010586 0.021748 0.042995 0.082041 0.151502
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