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Abstract; In CaO-Al,O,-CaF, ternary slag system, the variations of the melt structures including
the short-range and medium-range structure, and bond-angle change of the slag with different
CaF, content were studied using molecular dynamics ( MD ) method. The results showed that the
average bond lengths of Ca—F, Al—F, Ca—O and Al—O are 0.234 5, 0.189 5, 0.2325 and
0. 174 5 nm, respectively. With the addition of CaF, , there is a dynamic equilibrium between Ca**
and the coordination anions (O and F ), and the total coordination number ( CN) is maintained
between 6 and 7. The Al—O tetrahedral structure in the system can be transformed from the
complex( Q* and Q*)to simple(Q* and Q') structure and from the AlI—O tetrahedral [ AlO, ]°~ to
[ AIO,F ]* structure, resulted to depolymerize the network structure of the melt. These
observations from atomic scale well explain that the addition of CaF, can improve the fluidity of
Ca0-Al,O,-CaF, slag. The bond angle analysis indicates that the F~ in the system is more likely
to replace the original O> position and the network structure with the AI’* core has still be a
tetrahedral structure, which does not cause a large-scale atomic rearrangement.
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Table 1 Buckingham potential parameters for CaO-
Al,O,-CaF, system

RF 1 kT2 A,/eV py/nm C;/(eV + nm®)
Al Al 4142. 149 0.016 0.0
Al Ca 36 918. 57 0.016 0.0
Al (0] 86 057. 58 0.0165 0.0
Al F 59 481.584  0.0165 0.0
Ca Ca 329051.6 0.016 0.4355
Ca (0] 717 827.0 0.0165 0. 867
Ca F 496 191. 5 0.0165 0. 867
(0] (0] 1497049.0 0.017 1.734
(0] F 1046 135.4  0.017 1.734
F F 730 722. 8 0.017 1.734
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Table 2 Composition, atomic number, density and simulation box length of different samples at 1 873 K

e i /% LIRS HE wmTiK
CaO Al O, CaF, Ca Al (0] F B g+ cm™’ nm
1 40 40 20 466 378 910 246 2 000 2.76 3.07
2 35 35 30 490 334 804 374 2002 2.71 3.10
3 30 30 40 514 288 695 502 1999 2.65 3.13
4 25 25 50 538 242 584 634 1998 2.60 3.16
5 20 20 60 562 196 472 768 1998 2.56 3.19
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