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Rheological properties of heterogeneous phase titanium-bearing
metallurgical slag under low electric field intensity
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Abstract: The effect of low intensity electric field on the rheological properties of heterogeneous phase titanium-bearing
metallurgical slag containing TiC was studied at 1500 “C, and the samples were characterized by SEM-EDS to reveal the
rheological response mechanism. The results show that, with the increase of the electric field intensity, all samples show
viscosity increment and positive electrorheological effect at different shear rates. The distribution of solid conductive
particles TiC changes from dispersed distribution to chain or clustered distribution. The distribution of perovskite changes
from dispersed distribution to aggregation, and the grains are coarsened with the changes of electric field intensity.
Regular changes of TiC, as well as the structural evolution behaviors of perovskite formed at high temperature, affect the
electrorheological behavior of heterogeneous phase titanium-bearing slag together.
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Table 1 Chemical composition of slag examples adding TiC
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1 30.73 27.94 8 14 2 17.33 20 1.10
2 31.08 28.25 8 14 4 14.67 20 1.10
3 31.43 28.57 8 14 6 12.00 20 1.10
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Fig. 1 #—E curves of slag sample 1 at different shear rates
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Fig. 2 #—E curves of slag sample 2 at different shear rates
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Fig. 3 —F curves of slag sample 3 at different shear rates
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Fig. 4 #—E curves of slag sample 4 at different shear rates
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Fig. 5 SEM image (a) of slag sample 3 and EDS spectrum (b)
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Fig. 6 SEM images of slag sample 2 treated at different voltages: (a) 0 V/em; (b) 2.5 V/em; (¢) 7.5 V/em; (d) 12.5 V/iem
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