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Settling mechanism and influencing factors on
matte droplets in settler slag of copper flash smelting furnace

ZHOU Ping, YU Jian-ping, CHEN Hong-rong, MEI Chi
(School of Energy Science and Engineering,

Central South University, Changsha 410083, China )

Abstract: By analyzing the settling mechanism of the matte droplets in settler, the formulas for maximum diameter
of matte particle were derived. Based on the real operating data in the copper flash smelting furnace, the theoretical
value of maximum diameter of matte particle was calculated to be 0. 063 mm. Moreover, the slag at the outlet of set-
tler was observed using ore microscope and the maximum diameter of matte droplets was 0. 06 mm. The theoretical
value of maximum diameter is in good agreement with the observed value. Thus, the validity of analysis of settling
mechanism was verified. Based on the above results, factors of copper loss in slag were analyzed. The results indi-
cate that firstly, increasing the diameters of discrete matte droplets in slag is an important means to reduce copper

loss in slag; secondly, it is also helpful to reduce copper loss by raising the temperature of slag, but it has little

effect by reducing the thickness of the slag layer.
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Fig. 1 Sketch of settling track of matte droplet
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Table 1 Data for calculating settling time
of matte droplets

Parameter Value

Efficient width of settler, w/m 6.3

Efficient length of settler, //m 22
Ratio of slag to matte, r 0.94
Rate of feeding ore in 258

flash furnace, Q/kg* s~ !

Matte density, Qu/(kg*® m™?) 4 964"
Slag density, R/ (kg* m™?) 3 700"
Slag viscosity, K./ (Pa-* s) 0. 125"

* Data come from Refs. [ 14, 15]
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(A refers to matte droplets)
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Table 2 Spending time of matte droplets with different diameter moving through slag layer

with different slag thickness

Spending time
through 0. 05 m

Diameter of matte T erminal settling

droplet/ mm velocity/ (m ¢ s 1)

Spending time
through 0. 1 m

Spending time
through 0.3 m

Spending time
through 0.2 m

slag layer slag layer slag layer slag layer
5 1.40% 107! 0.35s 0.71s 1.42s 2.13s
1 5.62x107° 8.90s 17.80 s 35.61s 53.41s
0.5 1.40x 1073 0.01h 0.02h 0.04 h 0.06 h
0.1 5.62x 1073 0.25h 0.49 h 0.98 h 1.48 h
0.07 2.75% 1073 0.50 h 1.0l h 2.01h 3.03h
0.05 1.40x 107 ° 0.99h 1.98 h 3.95h 5.93h
0.03 5.05x 10™ ¢ 2.75h 5.49h 10.99 h 16.48 h
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