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Table 1 Compositions of experimental slags

Sample Mass fraction/%

No. FeO Fe,0O; SiO, CaO MgO AlL,O; K,O

M1 478 6.1 325 5.1 1.5 6.0 1.0
M2 473 6.0 322 5.0 1.5 6.0 2.0
M3 463 59 315 49 1.5 6.0 40
M4 452 52 310 5.0 1.5 6.0 6.0
M5 441 51 303 5.0 1.5 6.0 8.0
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Fig. 1 Schematic illustrations of apparatus for viscosity measurement (a) and dimensions of crucible and bob (b) (Unit: mm)
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Fig. 2 Relationship between temperature and viscosity of

slags with different contents of K,O
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Table 2 Effect of K,O on viscous activation energy of slags

w(K,0)/% E/(kI'mol™")
0% 99.2
1% 80.7
2% 87.6
4% 102.6
6% 114.8
8% 108.0
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Fig. 3 Effect of K,0 on viscosities of CaO-Al,0;-MgO-
Fe, 0-Si0, System
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Fig. 4 Viscosities comparison between experimental data and

calculated values by FactSage
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Fig. 5 XRD patterns of quenched slag samples
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Fig. 6 SEM images of quenched slag samples: (a) w(K,0)=2%; (b) w(K,0)=4%; (c) w(K,0)=6%; (d) w(K,0)=8% (1—Olivine (Ca,

Mg, Fe)SiO4; 2—Base (K,0-Al,05-Ca0O-FeO-Si0,))
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Fig. 7 Relationship between precipitated phases of olivine

and temperature in process of cooling
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Influence of K,O on viscosities and precipitated phase of
Ca0-Al,03-MgO-Fe, O-Si0O, slags

HOU Peng-tao', WANG Li-jun®?, LIU Shi-yuan’, ZHANG Jian-kun*, CHOU Kuo-chih*?

(1. School of Metallurgical and Ecological Engineering,
University of Science and Technology Beijing, Beijing 100083, China;
2. Collaborative Innovation Center of Steel Technology,
University of Science and Technology Beijing, Beijing 100083, China;
3. State Key Laboratory of Advanced Metallurgy,
University of Science and Technology Beijing, Beijing 100083, China.
4. Chambishi Copper Smelter Limited, ZhangKitwe 23558, Zambia)

Abstract: The viscosities of CaO-Al,03-MgO-Fe,0-SiO, slags with different K,O contents were measured using the
rotating cylinder method in the temperature range from 1175 ‘C to 1400 C. The quenched slag samples were also
characterized by XRD and SEM to identify the precipitated phases during the cooling process. Meanwhile, the theoretical
calculation on precipitated phases was carried out on the platform of Factsage with the Equilibrium Moduls. The results
show that the viscosity decreased when K,O is less than 1% (mass fraction). With increasing K,O content, viscosity
increases firstly and then decreases. The maximum value of viscosity occurs when the mole ratio of K,0 and Al,O5 is
larger than 1. During cooling, the viscosity increases, and at the critical temperature, the viscosity enlarges suddenly,
which is caused by the precipitation of the fayalite.

Key words: K,O content; viscosity; FactSage software; precipitated phase
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