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Abstract: Aiming at the phenomenon of high MgO content of copper concentrate raw materials often

encountered in the copper smelting process of Isa furnace, the synthetic slag experiment and FactSage

software simulation were used to investigate the MgO content of the FeO-SiO,-CaO-MgO quaternary slag

system to the melting point of the slag, and the optimization suggestions were given based on the

production slag type. The results show that for every 0.5% increase of MgO content in the slag, the

melting point of the slag will increase by 9-10 ‘C; the MgO content increases from 1% to 5%, and the
liquid phase area of the slag will decrease from 10. 75% to 8. 84 % ; when the MgO content is 2%-2. 5%,
the optimized slag types are: Fe 36%-38%, SiO, 28%-30%, Fe;0, 8.6%, CaO 3.5%-4%.
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Table 1 Main compositions of the smelting slag /%
5y Cu  Fe S SiO; As Pb Zn CaO MgO Al O;

Eri 6.53 35.81 3.24 40.85 0.12 0.32 2.38 3.71 2.16 4.22

1.2 SLIFHEIE
P F i b M A S IR TN R A
fift, Bfg R A 1~3,

CaO = Ca*" +0*" (D
MgO = Mg*" +0* (2
FeO = Fe*" +0* 3
R e ALY TN S 2R B B 7 R G 5 T AR I
B, SR 75 R 4~10,
Si0, +20°~ = Si0,*~ €Y)
Fe, O, +0" = 2FeO, (5
Sio" + SiO," = S, 0, +0* (6
3Si0,* " = Si;0,°~ +30°" D)
3Si0, +30% = Si; O, ®
3Si0, +3Si0," = 2Si; 0, ° D)
3Si0,'” = Si; O,,* +20% (10)

Mg’ B T4 8 0. 078 nm, Fe'' HE 12
24 0. 083 nm, BATZE KR A BAHR ., Mg—O
BT B B 0. 211 nm, Fe—O M[A]FE 4 0. 215 nm,
MgO fiE 5 FeO, 2MgO « SiO, . 2FeO « SiO, JE i
ML R, BRE U8 HAH RO R BE BR A A
(Fe.Mg), + SiO, ,

1.3 ZWHE

i I8 H bt MgO & it 226 ~5 00 ilE 47 & i it 52
B, B, KRB ORI B A R R
—75 pm; RJE, M O — % i 1 MgO

WA, FHAR AR &' B FRE
WA E TR EH G R A DT 1300 CRE
i1 h it — AR SIS RS, R N R
BB & BOERE, KRS, WIRE . K.

HLAE J5 ok i MgO /) & &, 100 g H bRk
MgO &E# (1) g7,

216 +X _ Y

100 + X 100

A, X—FEIMAM MgO Jiiit, g3 Y—H
Prifirp MgO i, g,

AR, Herh MgO & i v 44 & i B br
BAFR. I “2.5%MgO &7 45 1 & i MgO %
W 2. 5 A B AR .

2 HR5H®

2.1 MgO &EXIPERE =B
2.1.1 AROELRS RS

MgO &2 206 ~50% H br & ik 19 12 5
kg RILER 2.

F2 EH MgO FEXPER S MBI
Table 2 Effect of MgO content in slag on slag

(1)

composition and performance /%

Fe Cu Si0; MgO  CaO &/ C

2% MgO 35.81 6.53 40.85 2.16 3.71 1163
2.5%MgO# 33.35 5.11 39.51 2.62 3.77 1172

3% MgO 33.17 3.45 41.82 3.18 3.70 1180
3.5%MgO# 33.74 2.16 43.69 3.66 3.74 1190
4% MgO #t 33.74 1.82 43.63 4.16  3.69 1199
4.5%MgO ¥ 33.59 1.92 43.99 4.62  3.70 1208
5% MgO 33.77 1.80 41.25 5.12  3.66 1218
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Table 3 Initial liquid phase temperature

simulation results /%

Fe Cu Fe;O; SiO, MgO CaO s /C

2% MgO#  35.81 8.43 8.6 27.54 2 2.94 1122.37
2.5%MgO & 35.81 8.43 8.6 27.54 2.5 2.94 1135.61
3%MgO#  35.81 8.43 8.6 27.54 3 2.94 1142.12
3.5%MgO i 35.81 8.43 8.6 27.54 3.5 2.94 1151.61
4%MgO j#  35.81 8.43 8.6 27.54 4 2.94 1 160. 64
4.5%MgO ¥ 35.81 8.43 8.6 27.54 4.5 2.94 1169.20
5%MgO#  35.81 8.43 8.6 27.54 5 2.94 1177.31
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Four—Phase Intersection Points with A—Slag-liq
1: Monoxide#1/Monoxide#2/a~(Ca, Sr),SiO,
2: Monoxide#1/a’ (Ca, Sr, Ba),Si0,/a~(Ca, Sr),SiO,
3: CaSiO, Ps—wollastonl(s2)/a’ (Ca, Sr, Ba),Si0,a~(Ca, Sr),SiO,
4: Ca Si,0,_Rankinite(s)/CaSiO,_Ps—wollastonl(s2)/a’ (Ca, Sr, Ba),SiO,
5: CaSi0,_Ps-wollastonl(s2)/Si0,_Tridymite(h)(s4)/Woliastonite
6: Monoxide#1/Olivine#1/a’ (Ca, Sr, Ba),SiO,
7: Ca,Si,0,_Rankinite(s)/Olivine#1/a’ (Ca, Sr, Ba),Si0,
8: Ca,Si,0,_Rankinite(s)/CaSiO,_Ps-wollastonl(s2)/Melilite
9: Ca,Si,0,_Rankinite(s)/Melilite/Olivine#1
10: CaSiO,_Ps-wollastonl(s2)/Melilite/Woliastonite
11: Melilite/Olivine#1/Woliastonite
12: Clinopyroxene#1/Si0,_Tridymite(h)(s4)/Woliastonite
13: Clinopyroxene#1/Olivine#1/Woliastonite
14: Clinopyroxene#1/Olivine#1/Si0,_Tridymite(h)(s4)
A=FeO; B=CaO; C:Si()2

W(A) W(B) W(C) Melting point/°C.
1: 0.396 67 047496 0.12869 1464.13
2:0.51493 036030 0.09676 1420.85
3:0.02744 052726 044530 1413.75
4:0.09425 047547 043028 1350.23
5:0.13780 028183 0.58038 1281.33
6:0.40827 030849 0.28324 1266.57
7:0.20944 039775 039281 1258.12
8:0.20288 0.39476 0.40236 125648
9:0.21023 039324 0.39653 1253.93
10:0.27471 031695 0.40834 123276
11:0.326 81 0.26852  0.404 67 1200.90

12:0.26798 0.20939 0.52264 1181.16
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Fig. 2 Phase diagram of FeO-SiO,-CaO-MgO quaternary slag system with fixed MgO content of 2%
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