J. of Korean Inst. of Resources Recycling
Vol. 20, No. 5, 2011, 34-39

> BRBX <

L& Fin-ER B% A2I2o Tk Fbol o3 Mot ol ki

AEEA - THEE
BEEASH: SRR TERE GRM), LB SBHRT T8

Removal of Iron and Phosphorus from Metallurgical Grade Silicon
by Melting with Ca and Aqua Regia Leaching’

Seong-Dae Sakong and Ho-Sang Sohn*

GRM, Chungbuk 395-902, Korea
*Dept. of Materials Science and Metallurgical Engineering, Kyungpook National University, Daegu 702-701, Korea

2 %
FEE ABTMGS) Cad A7Esle] Ar 2917) Fel 1500°CoM 88313, 10°C/min®] S5 L7141 §asle] g2
e, & Aolre S55 AEE F9 Fest P A wAE Ca ﬁ7H FEt 4 A& 279 Yl el AL}

Stk Ca A7le] ol MG-Sie] ZAUA CaSiydol AYHZ, CaSiyd ol FeSiydol A& 218 ERiskch ol2E C
59 A0 )3 600~850 um Z71¢] MG-SIFIME 30 % o)4ke] R4E 0|43 UEZ Feo] 97%, P2 66 %7 AAL = 2l
At

FHO - A, F, Q) 2, B, 2E

Abstract

Metallurgical grade silicon(MG-8i) was melted with Ca at 1500 °C under Ar atmosphere. The sample was cooled at 10 °C/
min to room temperature and leached in aqua regia. In the present study, the effect of Ca addition and conditions of acid leaching
on removal of Fe and P in MG-Si were investigated. CaSi, phase was formed at the grain boundary of MG-Si by melting with
Ca. Also FeSi, phase was precipitated in CaSi, phase. By the formation of CaSi, phase, 97 % of Fe and 66 % of P were removed
from Ca added MG-Si with the particle size of 600~850 um by aqua regia{more than 30 %) leaching.
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Table 1. Chemical composition of metallurgical grade silicon.
(mgkg)

Elements| Fe | Al | Ca | C Ti | Mn}] P B
Content | 1326 210 | 190 | 230 | 130 | 81 | 77 | 10
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Fig. 1. Microstructural observation around the secondary
precipitate in Ca added MG-Si: (a) SEM image, (b)
line analysis.
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Fig. 2. Optical image of Ca added MG-8i; (a) before acid
leaching, (b) after acid leaching(l h in aqua regia at
25°C).
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Fig. 3. Change of Fe and P content in MG-Si with Ca
addition for acid leaching treatment.
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Fig. 4. Effect of leaching temperature on the removal of Fe
and P.
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Fig. 5. Effect of leaching time on the removal of Fe and P.
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Fig. 6. Effect of particle size of MG-Si on the removal of Fe
and P.
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Fig. 7. Effect of concentration of aqua regia on the removal
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Fig. 8. Effect of solid/liquid ratio on the removal of Fe and P.
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