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Abstract

With the development of computer technology, all kinds of copper smelting converter model are
able to simulate the rule of converter production, and all kinds of thermodynamic model expand
their scale in the production of the PS copper converter blowing. Based on the effective reaction
zone model for simulating the furnace smelting process, the model divides the effective reaction
zone. Assuming that matter, slag and gas are in thermodynamics equilibrium and conservation of
mass; the thermodynamic database is combined with modeling and programming in FactSage
software to simulate the process of PS converter. The simulation results with the actual produc-
tion data are compared; the improved model is analyzed and optimized; and then the thermody-
namic model of copper blowing with high adaptability, reliable performance and high similarity is
developed. This model of production consumption has important significance in production effi-
ciency and product quality, and at the same time provides a new thought for the optimization of
converter operation.
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Table 1. Simulation of 872 furnace slag blowing operation
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Table 2. Simulation of 872 furnace copper blowing operation
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Figure 1. Sketch of slag blowing stage
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Figure 2. Sketch of copper blowing stage
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Figure 3. Principle diagram of the effectively balance reaction zone
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Figure 4. Effectively balance reaction zone in slag blowing
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Figure 5. Effectively balance reaction zone in copper blowing
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Figure 6. Trend of amount of matte and copper liquid over time
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Figure 7. Trend of amount of slag over time
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Figure 8. Trend of amount of O, and Fe,O3 over time
8. & SiO, il Fe 0,4 FRE B 43 BB RR kAt (8] Y Lk e 2h

Fe,0s T EIZWIE L, W SO, S TF N Fe,O5 & N, SHRDIHMT G AHAE YN, ufi
W, E%& FERYE ARG AP A A B LB, M sEhad = idRe, PGE S AW BB AT AR
PEABER R T LU — Bk, {3 MG 5 5B

I9§§TF“EP%HK.E, W5 WK AR E ATV b S A B T v, VA R A 2 L BL CugS AT Cu,0 TR
EV?T, A PRI, BIGEIARE P S SR BT, RYI RS fe s S EUdR, 5

WP G .

3) ARSI R A S

WA RE R R RO B S IR ) SO, MR %L, Wnlsl 100 14 11 Fros. th FociRid R b 122
7 Og JNLF A SO, T 2 HIAS A I A — B0 3 300 ot T 00RO BRI 20, 8 =B MR SRR B B K
BENEHE, R EIRGE BT, BANE BN AR YER AR E . R, CuS AN TEA,
T SO kb, TR

N T IR AR T, RIS B T WS PhS F1 PbO (VR BERERS a1 AZ 4k, 4nf& 12, & 13
FR e ZAERRAEBDEN P ERE P 5208 1% S 200 THE SR, m TR E IR, B IT
R HIAE A B

PbS # PbO fEIGE MG AR A B, ATREZ Tk h Ph S8R, BUINXE,
AR TR, A AR E LIS 2. BRIk, SRR PbS. PbO R & LhfE K
FIWr 2 s AR HETI A R IR

4) R AR S

WnfEl 14 Fros, W] BUA MR A E A A4 B AR 100°C~200°C, W AR (LS — 2, BT
e o S 0 AR Rl B SR e IS A AT FRE I R BB, 3K DAy SR P L B M 0 P 7 iR T % i B 1 ket o B0
TR, AR ETHER, TS H A R ETYEON TR TR RS A A RN,
PTUL 2 SEBCRRIREE T o BRI, SRONEEARLEH, RGN TR,

I H G DL BRI B A€ RIS, SRR B2 RGEAN T RERY, (BRI HUR R T BRI R,
AR R AE AR > S B sE 1 MG, B e AR R BEE EIE W] LAt — 2B ALk

()



E

351

251

Cu(wt.%)
N

0 20 40 60 80 100 120 140
Time(min)

Figure 9. Trend of amount of Cu over time
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Figure 10. Trend of amount of gas over time
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Figure 11. Trend of volume of SO, over time
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Figure 12. Trend of amount of PbS in gas over time
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Table 3. Simulation results compared with the actual production of converter white matte composition
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Figure 13. Trend of amount of PbO over time
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Figure 14. Trend of amount of melt and gas over time
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Table 4. Simulation results compared with the actual production of the final slag composition
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Table 5. Simulation results compared with the actual production of blister copper component
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