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Effect of the particle size of matte droplets in the ISA copper smelting

process on the depletion of electric furnaces

LI Dong-bo' SHI Yi-feng? LIU Cheng-fei' SHEN Qiang-hua® CHENG Dong-jie® CHEN Wen?®
(1. Southwest Copper Branch, Yunnan Copper Co. Ltd. , Kunming 650000, China;
2. Yunnan Copper Co. Ltd. , Kunming 650000, China;
3. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology , Kunming 650093, China)

Abstract:In order to investigate the effect of the particle size of the matte droplets of the ISA copper
smelting process on the depletion of the electric furnace, scanning electron microscopy (SEM), high-
temperature viscometer, X-ray diffraction (XRD), and specific gravity analysis were performed on the ISA electric
slag. Copper exists in the copper-iron sulfide phase and matte phase. The average particle diameter of the sulfide
phase is 5. 26 um, the viscosity at 1 200 °C is 0. 1 004 Pa « s, and the specific gravity of the sulfide phase and slag
is 4 738. 4 kg/m® and 3 705. 9 kg/m®, respectively. The Stokes settlement formula is used to calculate the settling
velocity of the matte droplet. The results show that when the diameter of matte droplet is 5. 26 y m, the settling
velocity of matte droplet is 1. 87, 1. 99 and 2. 23 mm/h when the distance of matte droplet separation from slag is
914 mm at 1 180, 1190 and 1 200 °C, respectively. The linear regression equation between temperature and
settling time is Y=0. 0184 X-19. 882, and the fitting degree is R = 0. 96802. In production practice, matte droplet
diameter is at least 75 um to be effectively precipitated.
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Table 1 Chemical composition of electro-slag /%
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Fig.1 XRD pattern of the electric furnace slag analysis chart
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Fig. 2 SEM images of the electric furnace slag
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Table 2 Granularity statistics of ice-copper phase and
copper-iron sulfide phase in electric furnace slag
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Fig. 3 Results of the electric furnace slag viscosity test
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Table 3 Specific gravity of vulcanized phase components
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Table 4 Settling velocity and settling

time with a diameter of 5. 26 pm

— B/ TEEE, Vi
wE/C _
(Pa-+s) (mm -+ h™1) /h
1180 0.119 5 1. 87 488. 77
1185 0.112 2 1. 99 459. 30
1190 0. 107 2.09 437. 32
1195 0.102 2 2.19 417. 35
1 200 0.100 4 2.23 409. 87
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Fig. 4 Fitting result of linear regression
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Table 5 Settling velocity and separation time

of different droplet sizes

BifE Dp/pm PLFEEE o/ (mm-+h™)  UYIFER[E/h
1 0.81 1128.40
5 2.01 454.73
10 8. 06 113. 40
20 32.23 28. 36
37.4 111. 41 8. 20
38 116. 37 7.85
45 163.18 5. 60
53 226. 37 4.04
75 453. 30 2.02
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Fig. 5 Fitting results of polynomial regression
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