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Phase coexistence relationship of Ca0-Al,0;-V,0;slag system
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Abstract: CaO-AlL,0;-V,0; slag system is a basic metallurgical slag system for denitrification of liquid
steel. The lack of thermodynamic information, such as the phase equilibrium relationship, limits the re-
search and development of related slag systems. In this paper, the phase equilibrium relationship of CaO-
Al,0;-V,0; slag system was studied through high temperature phase equilibrium experiment, combined
with scanning electron microscope and energy spectrum analysis. According to the experimental results,
the phase equilibrium relationship of CaO-Al,0,-V,0; slag line at 1 600 °C in air atmosphere was de-
termined, and the isothermal cross section of CaO-Al,0;-V,0; slag line within the whole component
range of the system is drawn, including 7 equilibrium phase regions, i.e., Liquid+Al,0;+CaAl,,0,,, Li-
quid+CaAl,,0,,+CaAl,0;, Liquid+CaO, Liquid+Al,O;, Liquid+ CaAl,,0,,, Liquid+CaAl,O, and single
liquid phase region. The determination of equilibrium phase regions between the above phases can real-
ize the division of independent sub-systems of the phase diagram of the CaO-Al,0;-Ce,0; slag system,
and can also provide support for the subsequent high-temperature phase diagram drawing of the slag
system.
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Table 1 Reagents and their purity %
ALO; CaO V,05
99.99 99.99 99.99
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Table 2 Design compositions of experimental slag sample

R w(ALO,)/% w(V,05)/% w(Ca0)/%
1" 55 45 0
2! 30 64 6
3 70 16 14
4 30 58 12
5 50 30 20
6’ 50 25 25
7 60 7 33
8" 30 30 40
9 20 10 70
10" 10 20 70
1" 0 35 65
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Fig. 1 Position of design composition of slag sample in
phase diagram
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Fig.2 SEM images of typical samples
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Table 3 EDS compositions of typical equilibrium phases

BT IR — RS YA e
Ca0 ALO, V,0; CaO ALO;, V,05
- WA 7.72 92.28 ” WA 45.19 9.93 44.89
ALO, 97.06 2.94 CaALO, 19.65 81.23
y WA 23.88 8.91 67.21 o WA 34.59 53.76 11.66
ALO, 96.03 3.98 CaAlO, 19.34 80.66
N HWAH 33.94 8.36 57.71 o WA 57.75 29.26 12.99
CaAl,,0, 8.05 91.95 Ca0O 100.00
. WA 23.32 10.42 66.27 o WA 55.77 16.71 27.53
ALO, 93.55 6.46 CaO 100.00
WA 32.01 11.51 56.49 , WA 54.57 45.44
5 CaAl,,0,, 731 92.70 ! Ca0 100.00
ALO, 100.00
WA 42.42 7.24 50.34
6 CaAl0, 20.40 79.61
CaAl,,0, 9.37 90.64
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Fig.3 Ca0-Al,0;-V,0; slag system isothermal cross-sec-
tion at 1 600 °C in air atmosphere
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