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Effect of Ingredient on Viscosity of Ca0-MgO-SiO, -Al,O,
Quaternary Refining Slag Series

Zhang Mingbo, Li Junguo and Ma Honggiang
(Hebei Key Laboratorv of Modern Metallurgy Technology, Hebel United University, Tangshan 063009 )

Abstract Using ternary-quadratic orthogonal design method the viscosities of Ca0-Mg0-Si0,-Al, 0, quaternary refi-
ning slag series with basicity (Ca0/8i0,) 1.2 ~6.0, MgO 1.9% ~6.0% and AlL,0, 6% ~29.1% are measured and
studied by using comprehensive meter for melt properties. Test results show that the viscosities of quaternary slag series at
1500 °C are 0. 129 ~4.612 Pa + s; with increasing basicity the viscosity of refining slag series decreases slightly at begin-
ning then increases quickly; with increasing MgO content the viscosity of slag series decreases remarkably at first then in-
creases slightly and with increasing Al, O, content the viscosity of slag series decreases rapidly. It is obtained by synthetical
study that the refining slag series with basicity 4 ~5, Mg0 4.5% ~5.5% and Al,0, 24% ~27% have suitable viscosity
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(=<1.0 Pa - s) which have better fluidity to promote slag-metal reaction, increase ability of absorption of inclusions and

create a favorable condition for desulphurization.

Material Index Ca0-MgO-Si0,-Al, O; Refining Slag, Orthogonal Regression, Viscosity, Ingredient
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Table 1 Factor and level tabulation of regression-orthogo-
nal design test for viscosity of refining slag

R3 HEERERNAESASRITREAZSNR
Table 3 Variance analysis tabulation of regression-orthog-
onal design test for viscosity of refining slag

P X, (i=1,2,3) S df SsS MS F p>F
KAKF R(Ca0/Si0,) ,x; Mg0/% ,x, AL O/ % ,x4 % 1 0.619 0.619 5.195 0.013
felBE A, 1.2 3 6 E 1 0.771 0.771 6.470 0. 008
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Table 2 Examination result of ingredient and viscosity of
refining slag at 1 500 °C

s B RS % B/
Ca0 Si0, MgO Al, O (Pa-s)

1 54.30 9.70 9 27 0.301
2 64.48 11.52 9 15 3.276
3 59.39 10.61 3 27 0.417
4 69.58 12.42 3 15 4.612
5 48.76 15.24 9 27 0.422
6 57.90 18.10 9 15 2.873
7 53.33 16.67 3 27 0.178
8 62.48 19.52 3 15 3.314
9 62.57 10.43 6 21 1.621
10 53.79 19.21 6 21 0.979
11 56.22 12.78 10 21 0.988
12 62.82 14.28 1.9 21 1.986
I3 52.88 12.02 6 29.1 0.129
14 65.51 14. 89 6 13.6 3.108
15 59.48 13.52 6 21 1.212
16 59.48 13.52 6 21 1.213
17 59.48 13.52 6 21 1.208
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Fig.1 Effect of basicity (a), (MgO) (b) and (AL, 0,) (c) on viscosity of refining slag Ca0-Mg0-Si0,-Al, 0, at 1 500 C
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Fig.2 Effect of basicity and (MgO) (a) and basicity and (AL, 0,) (b) on viscosity of refining slag at 1 500 C
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