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Fig.1 Schematic of high frequency induction furnace
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Fig. 2 Effects of ratio of slag to metal on Al content in alloy,
Al,O3 content in slag and w(CaO+Al,03)/w(Si0,) after refined
at 1500 C
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Fig. 5 Relationships among Al content in alloy, AL,O; content

in slag, migration ratio of Al and refining time at 1500 C
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Fig. 6 Relationships among B contents in Si and slag,

migration ratio of B and refining time at 1500 C
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Fig. 7 Relationships among B content, Al content and
w(CaO+ALO3;)w(Si0,) after different refining times at
1500 'C

W(CaO+ALO3)YW(SIO)E RN 1 Frvm A kstdh B
TE. e Al SESHEEEDT w(CaO+ALO;)/
w(SIO)E MK R WA 8 . &45a & 8 M 1 a4,
BE W46 w(CaO+ALOR)/w(SIOMEIE K, Ktk &
HE4H ALY _a-%#ﬁﬂuu, BIFE 1.5% 2047, 9]
MANRE T Si0, i ER, AeT Al SRR
BT LL ALO; B ﬁw&)@éﬂrﬁ IeAh, MY
U R AL B AN, AL G RIT RS X 2 A3 AN
AR R S A e, IS5 B ﬁ’é/\ﬁmﬁ
TR REA . tHIE 8 nT A, KEMkfErh B & bl
Hw(CaO+ALO;)/w(SIO)E 58 TG EFH#E . B
B EAE w(CaO+ALO3)/W(SIO)E N 1.24 I I A7 27y
{E 8.01X10°°, Wk k B Je&IiTH Ll 37.80.
HRN(D)RTS, B A OF IR EEAG BE R A 5>
I po, H2R, ZH R T OF t1 & T #4) CaO F1 ALO;

F 1 1500 CH 2 h TG HEH w(CaO+ALOs)w(SiO)HAE
Table 1 Variation of w(CaO+Al,03)/w(Si0O,) in slag before
and after refined at 1500 C for2 h

w(CaO+ALO5)/w(SiO,)

Component of slag Before After

refined refined
65%810,-30%Ca0-5%Al,04 0.54 1.17
65%8S10,-35%Ca0 0.54 1.24
60%8Si0,-30%-Ca0-10%Al1,0, 0.67 1.99
50%8Si0,-40%Ca0-10%AL,0 1.00 2.88
40%8S1i0,-40%-Ca0-20%A1,0, 1.50 6.55

I 2 3 4 35 6 7
w(CaO+ALO;)W(SiO,)

8 1500 CHEMRRE B 5, @ Al &
o1 w(CaO+ALO5)/w(Si0,) K5 5
Fig. 8 Relationships among B content in Si, Al content in

alloy and w(CaO+Al1,03)/w(Si0,) after refined at 1500 ‘C
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Fig. 9 Morphology of refined product with interface between
slag and metal (a) and EPMA line scanning maps of elements

Al (b) and B (c) at interface between slag and metal
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Fig. 10 Schematic diagram of migration process of elements

at reaction interface between slag and alloy
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Migration and distribution of Al and B between slag and
metal phase in process of Al-Si alloy slag refining

GE Zhi"?, WANG Zhi*, SUN Li-yuan®, XIE Ke-giang', MA Wen-hui', QIAN Wei-tao'

(1. Faculty of Metallurgical and Energy Engineering,
Kunming University of Science and Technology, Kuming 650093, China;
2. National Engineering Laboratory for Hydrometallurgical Cleaner Production Technology,
Key Laboratory of Green Process and Engineering, Institute of Process Engineering,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Al-Si alloy and CaO-Si0,-Al,05 slag were mixed and refined at 1500 °C. The effects of ratio of slag to metal,
refining time on the distribution of Al and B in the system between the slag and metal phase were investigated. Also, the
migration process of Al and B in the system was analyzed. The results show that, the B content in the refining Si
decreases from 302.74 X107 to 23.37X 10, when the ratio of 40%Ca0-40%Si0,-20%A1,0; slag to 60% Al-Si alloy is
5. The migration patterns between the slag and metal phase of Al and B are almost the same, both of which change with
stages. For Al, it is the most violent in the first 10 min, the transformation rate of Al reaches up to 96.52%, and the
remaining amount of aluminum exists at the silicon grain boundary in the form of Al-Si phase or Al-Si-Ca phase. While
for B, the most violent migration into slag happens in the first 30 min. And their migration ratios (R,,) are 12.32 and 10.96,
respectively. Further increasing time will only bring a slow change of their content. The refining slag is changed by the
oxadation of Al, and Al content will be enhanced with the increase of w(CaO+Al,05)/w(SiO,) under the same refining
time. However, B content decreases at first and then increases, whose minimum value is 8.01 X 10 when
w(CaO+AL,03)/w(Si0,) is 1.24, and now the migration ratio of B is 37.80.

Key words: Al-Si alloy; boron; slag refining; migration; distribution
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