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Abstract: In order to study the effect of TiO, on the viscosity of high-temperature slag wool melts, the
Ca0-MgO-AIl,0,-Si0,-TiO, based slag system was used as the research object. And the viscosity vari-
ation of the slag wool melt with the acidity coefficient of 1.4 was systematically studied by using the
cylinder rotation method, and the changes of slag structure were analyzed by Raman spectra. The res-
ults show that when the content of TiO, increases from 1% to 4%, the viscosity of the melt gradually de-
creases, and the activation energy of viscous flow decreases from 170.45 kJ/mol to 158.62 kJ/mol.
When the temperature is higher than 1 350 °C, the viscosity of the samples is lower than 1.5 Pa-s, which
means the melts have well fluidity. Meanwhile, Q” and Q' within the [SiO,]-tetrahedral structure gradu-
ally increase, while Q and Q’ gradually decrease. The average number of bridge oxygen decreases from
1.69 to 0.95, and the polymerization degree of the melt structure decreases. The increase of the Ti—-O
bond reduces the stability of the melt structure.
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Table 1 Experimental compositions of slags

i YRR I /g T A 15y 1%
Slag SiO, Ca0 ALO, MgO Ca0 Sio, AlLO, MgO TiO, Mk
0 100 38.89 31.11 14.19 8.74 5.35
1" 17.20 41.40 2634 8.56 6.50 33.26 46.66 11.23 7.93 0.92 1.4
2’ 37.38 34.44 17.75 5.70 473 32.74 46.38 10.89 8.01 1.98 1.4
ki 56.07 28.00 9.79 3.04 3.10 3229 45.74 10.94 8.07 2.96 1.4
4 74.77 21.55 1.83 0.39 1.47 31.82 44.91 11.08 8.12 4.07 1.4
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Fig. 1 XRD patterns of premelting slags
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Fig. 2 Experimental apparatus for the measurement of
slag viscosity
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Fig. 3 Viscosity curves of the slags
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Fig. 4 Relationship between temperature and viscosity of
melts with varying TiO, contents
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Table 2 Effect of TiO, on the viscous activation energy of
melts

w(Ti0,)/% m)Epy WEEE(R) WALBEE,/(KJsmol ')
1 =20 501.66x-12.36  0.994 4 170.45
2 y=19705.38x-11.97  0.9980 163.83
3 =19 580.75x-12.04  0.996 3 162.79
4 1=19079.13x-11.77  0.995 4 158.62
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Fig. 5 Raman spectra of the melts with varying TiO, con-
tents
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