Accepted Manuscript

VACUUM

Phosphorus removal from upgraded metallurgical-grade silicon by vacuum directional
solidification

Cong Zhang, Kuixian Wei, Damin Zheng, Wenhui Ma, Yongnian Dai

Pll: S0042-207X(17)30468-2
DOI: 10.1016/j.vacuum.2017.08.037
Reference: VAC 7563

To appearin: Vacuum

Received Date: 14 August 2017

Accepted Date: 30 August 2017

Please cite this article as: Zhang C, Wei K, Zheng D, Ma W, Dai Y, Phosphorus removal from
upgraded metallurgical-grade silicon by vacuum directional solidification, Vacuum (2017), doi: 10.1016/
j-vacuum.2017.08.037.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.vacuum.2017.08.037

10

11

12

13

14

15

16

17

18

19

20

21

Phosphorus removal from upgraded metallurgical-gsalicon by
vacuum directional solidification
Cong ZHANG,, Kuixian WEF", Damin ZHENG, Wenhui MA”, Yongnian

DAI?P

(a. The National Engineering Laboratory for Vacuum Metallurgy and State/ Key Laboratory of
Complex Nonferrous Metal Resources Clean Utilization, Kunming University of Science and
Technology, Kunming 650093, P. R. Ching;

b. Key Laboratory for Nonferrous Vacuum Metallurgy of Yunnan Province and Engineering
Research Center for Slicon Metallurgy and Silicon Materials of Yunnan Provincial Universities,
Kunming University of Science and Technology, Kunming 650093, P. R. China)

"Corresponding author. Tel.: +86 871 65161583; 86 871 65107208.

E-mail address: 94049220@qqg.com (C. Zhang).kxweZD@otmail.com(K. Wei),

mwhsilicon@163.com (W. Ma).

Abstract:

The removal of phosphorus impurities is among tlestnimportant problems in
the purification of upgraded metallurgical-graddicen (UMG-Si) used in the
preparation of solar-grade silicon (SOG-Si).Vacurefining is considered relatively
effective for removing phosphorus from molten sific Based on the saturated vapor
pressure of phosphorus calculated, the removaho$ghorus from UMG-Si at 1823K
was performed via an industrial-scale vacuum dweel solidification (VDS) furnace

in this paper. Amathematical model for phosphommaval during VDS was proposed
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