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VA Si0-Ca0-MgO % A T 7 DREFEIC KIS TiO, D 5%

Effect of TiO, on the Viscosity of Molten Slag in SiO,-Ca0O-MgO System

AR BT -EIE AT EEE A E

Masashi NAKAMOTO, Yasuhiro TSUGAWA, Akihito KI'YOSE, Jonhoo LEE and Toshihiro TANAKA

(Received September 16, 2005)

The viscosity of molten SiO,-CaO-MgO-TiO, slag was measured using a rotating cylinder method at the concentration of
TiO, 0~20 mass% at 1673 K. At SiO,:Ca0:Mg0=60:25:15, 55:30:15 and 50:35:15 (mass% ratio), the viscosity of molten
Si0,-Ca0-MgO-TiO; slag decreased with increasing the concentration of TiO,. The experimental results were compared with
the calculated results from Urbain’s model which reproduced well the present experimental values in molten

Si0,-Ca0-MgO-TiO; slag.
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Fig.1 Liquid region at 1673 K for SiO,-CaO-MgO-TiO, system™?.
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Table 1 Composition of slag samples (mass%) and measured
viscosities (Pas).

Sample SiO, CaO MgO TiO, Viscosity
A 60.0 25.0 15.0 0.0 1.66
B 54.0 225 135 10.0 0.77
C 48.0 20.0 12.0 20.0 0.45
D 55.0 30.0 15.0 0.0 0.98
E 495 27.0 135 10.0 0.49
F 440 240 12.0 20.0 0.31
G 50.0 35.0 15.0 0.0 0.56
H 45.0 315 135 10.0 0.34
1 40.0 28.0 12.0 20.0 0.22
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Fig.2 Apparatus for viscosity measurements.
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Fig.3 Viscosity measurement results (Poise=10 Pas) and results of
Machin et al 22V for Si0,-Ca0O-MgO system at 1673 K.
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Fig.4 Experimental results of Viscosity (Pass) for

SiO,-Ca0-MgO-TiO, system at 1673 K.
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Fig.5 Experimental data of Viscosity (Pas)'?** for SiO,-CaO-TiO,
system at 1673 K.
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Table 2 Equations for B-parameters in Urbain, et al. model?*?9

for viscosity.

B, = 13.8 + 399355 o - 44049 2
B, = 30481 - 117.1505 o + 129.9978 2
B, = - 409429 + 2340486 ¢ - 30004 2
B; = 60.7619 - 153.9276 o + 211.1616 ¢?
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Fig. 6 Comparison between experimental results and calculated
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