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The influence of Al,O; content on the microstructure and properties of
low basicity refining slag

HUANG Yongsheng', LU Ziyu’, GU Chao’, BAO Yanping”

(1. Technology Center, Zenith Steel Group Co., Ltd., Changzhou 213003, Jiangsu, China; 2. State Key Laboratory of Ad-
vanced Metallurgy, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effect of Al,O; content on the microstructure and properties of low basicity refining slag
system CaO-MgO-Al,0;-S10, was investigated. The effect of different Al,O; contents on the micro-
structure and properties of the low basicity refining slag system was systematically analyzed using mo-
lecular dynamics simulation. The results showed that the increase of Al,O; content had no significant ef-
fect on the radial distribution function, coordination number and bond angle of the system, but signific-
antly reduced the FO and NBO contents of the system and strengthened the network structure of the sys-
tem. In addition, the increase of Al,O; content decreased the diffusion ability of elements in the slag sys-
tem, and the order of diffusion ability was Mg”>Ca’>Al’'>0” >Si"". The viscosity of the slag system
gradually increased with the increase of Al,O; mass fraction, which was opposite to the trend of the dif-
fusion coefficient. The results establish a link between the structure and performance of low basicity
slag systems, and provide theoretical support for the use of suitable low basicity slags for non-alumin-
um deoxidation processes.

Key words: refining slag, low basicity, Al,O; content, molecular dynamics simulation, viscosity, diffu-
sion coefficient
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Fig. 1 Schematic diagram of the distribution of the target
slag system on the phase diagram
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Table 1 Slag compositions %

LY Ca0 ALO, Sio, MgO

A0 47.5 0 47.5 5

Al 45 5 45 5

A2 42.5 10 425 5

A3 40 15 40 5

A4 37.5 20 37.5 5

AS 35 25 35 5

A6 32.5 30 32.5 5

x2 FEFEEBHF Buckingham HEH S
Table2 Atomic effective charge and Buckingham poten-
tial function parameters

PR = Buckingham¥# PRS2 :
Ay leV pi/A CyleV-A°
Si +2.4 13 702.91 0.193 817 54.681
Al +1.8 12 201.42 0.195 628 31.997
Ca +1.2 7747.183 0.252 623 93.109
Mg +1.2 7063.4907 0.210901 19.210
(6] -1.2 2029.22 0.343 645 192.58
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Fig.2 Schematic diagram of the network structure of aluminosilicate slag system with different Al,O, contents
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Fig. 4 Changes in coordination number of Si-O and Al-O in aluminosilicate slag systems with different Al,O; contents
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Fig.5 Effect of different Al,O; contents on the bond angle characteristics of slag systems
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Fig. 7 Changes in the contents of specific types of oxygen in aluminosilicate slag systems with different Al,O; contents
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