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Fig.1 Physical models for numerical simulation
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Table 1 Corresponding values in the gas-phase

general control equations
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Table 2 Chemical reactions during copper flash smelting

eS| e B 7 8
2CuFeS, + 0,—Cu,S +2FeS + S0,

2CusFeS, + 0,—5Cu,S +2FeS + SO,
3FeS +50,—Fe, 0, +3S0,
2Cu,S +30,—2Cu,0 +2S0,

FeS, + 0,—FeS + S0,
FeS +3Fe;0,—10Fe0 + SO,
3Cu, 0 + FeS—6Cu + FeO + SO,

2Fe0 + Si0,—Fe,Si0,
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Table 3 Feedstock parameters under baseline

operating conditions t/h
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Table 4 The composition of dry ore and ash %
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CuFeS, 66. 5 CuS0, 29.5
FeS, 4.0 Cu,0 13.2
Si0, 16. 4 Fe,0, 8.8
CugFeS, 2.5 Si0, 6.6
Fe,SiO, 10.6 Fe,Si0), 41.9
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Table 5 Particle size distribution of feedstock materials
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Table 6 Physical property parameters of feedstock
components
AWkl ERRICAE, AR, bR R/
W5y (J/kg™'-K™') (kJ-kmol™') (kJ-kmol ™' -K™")

CuFeS, 540 -1.9x10° 124.9
Cu,FeS, 750 -3.8 x10° 361.9
FeS, 659 -1.7x10° 52.9
Cu,0 574 -0.8 x10° 116.2
Fe, 0, 868 -11.1 x10° 146. 2
Si0, 537 -9.1x10° 41.5
CuSO0, 619 -7.7x10° 109.0
Fe,Si0, 770 -2.6 x10° 60. 8
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Table 7 Phase composition and melting point

of dust particles

kAR MgO Ca0 Zn0 PbO
#4505/ K 3125 2853 2248 1161
UG YIS As, 0, Cu,O Fe, 0, Fe,0,
#5a5/K 585 1508 1838 1867
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Fig.2 Schematic diagram of typical cross-sections
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Fig.3 Velocity contours of different cross-sections in
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north and south directions of the upward flue
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Fig.4 Gasphase vectors of the north and south

central cross-sections in the upward flue

and corresponding onsite pictures
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Fig.5 Temperature contours of different cross-sections

in north and south directions of the upward flue
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Fig.6 Schematic diagram of the “Arch Roof” and
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“Flat Roof” structures in the upward flue
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Fig.7 Velocity contours of different cross-sections

in north and south directions of the upward

flue with different structures
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Fig.8 Gas phase velocity vector diagram of the
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Table 8 Variation regulars of flue gas velocity and particle

mass flow rate at the inlet and outlet of the up-

ward flue
AL A2 IR
5k 5k
AT E/ (m-s™") 4. 404 3.582
A FRRA R EAR R HE K % — - 18.66
H RS RHE/ (mes ™) 6.313 5. 864
AR SRR R G 2 % — ~7.11
A DU i/ (kges ™) 3.403 3.079
A Tk 5T B I A R R % — -9.50
W O R S (kges ) 3. 401 3.078
HE 1 U o R A XS R % — -9.49
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heights of the reaction shaft and upward

flue in the flashsmelting furnace
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Table 9 Variation regulars of particle temperature

at the inlet and outlet of the upward flue
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10 ST 24 90 AR 1S K % — 0.03
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HHE OB 4L A X K 3R % — 0. 67
A T 50RO 42.48 32.84
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Numerical analysis of effect of copper flash smelting
furnace flue structure on dust adhesion

XIE Jiancai', LI Bing®, WANG Fang', FAN Jinjun', CHEN Zhuo®, WAN Xinbang’ "
(1. Jinlong Copper Co, Ltd. , Tongling 244021, China;
2. School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract; The adhesion of dust in the upward flue during the copper smelting process significantly
influenced the stability and safety of production, and the issue of dust adhesion had become one of the
most common problems faced by copper-making enterprises. Focusing on a specific flash smelting
furnace, a numerical simulation and analysis of the flue gas flow process at the connection between the
current flash smelting furnace settler outlet and the flue were conducted. By comparing the characteristics
of the flue gas flow process under different structures, the following results were discovered: when an
arched acceleration-type flue connection structure was used in the simulation, dust adhesion in the flue
primarily occurred in the recirculation zone on the same side as the settler outlet and near the high-
velocity zone on the opposite wall. This result was consistent with the main locations of adhesion
phenomena found during on-site furnace maintenance. In comparison, when a horizontal connection
structure was used between the settler outlet and the riser shaft, the high-velocity areas in the flue were
reduced. The maximum flue gas velocity decreased by 18.8% , resulting in better flue gas flow.
Additionally, the analysis of the particle phase revealed that under the flat-top structure design, the
amount of dust particles in the flue decreased by 9.5% , indicating that this structure can mitigate the
adhesion of dust within the flue to a certain extent.

Keywords: copper flash smelting; dust adhesion; uptake flue; settler; numerical simulation N

57



