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Abstract ; Slags produced after reduction smelting of Bayan Obo niobium concentrate were taken for research, and laws
of influence for basicity on slag viscosity, turning point temperature and viscous-flow activation energy were explored by
testing viscosity characteristics of high-temperature smelting slags. Samples taken at the turning point temperature and as
the viscosity reaching 8 Pa-s were quenched respectively, and then taken for observing crystalline phases. It is found
that the basicity of the slags exerts a significant effect on its high-temperature viscosity characteristics. An increase in
temperature leads to a decrease in viscosity, while as basicity increases, the viscosity initially decreases and then
increases. Specifically, at a basicity of 1.0, the viscosity attains the minimum value of 0.2 Pa-s at 1 500 °C ; while at
2.0, the viscosity increases remarkably. Both the turning point temperature and viscous flow activation energy at a
basicity of 1.0 reach their minimum values, 1 325 °C and 243.61 kJ/mol. At different basicity, slags initially have
different crystalline phases. At a basicity of 0.5, calcium silicate is the main precipitated phase; at 1.0, perovskite and
titanite are precipitated ; while at 1.5 and 2.0, perovskite is the dominant precipitated phase.
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Table 1 Chemical composition of Bayan Obo

niobium concentrate %

TFe REO, P CaF, Si0, Ca0 MgO MnO TiO, ALO, S Nb,Os

19.13 6.12 0.37 11.01 18.89 6.65 1.47 1.01 14.66 0.59 3.13 5.72

Table 2 Chemical composition of slag in test

(B D) /%

A o Si0, Nb,O; TiO, CeO, CaF, MgO BE
1 2 44 5 10 7 5 7 05
2 33 33 5 10 7 5 7 1.0
3 0 26 5 10 7 5 7 1.5
4 4“4 2 5 10 7 5 720
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Viscosity-temperature curves of tested slag at different basicity

Fig. 1
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Fig.2  Viscosity-basicity curves of tested slag at different temperature
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Fig.3 Relationship between viscosity of tested slag and

temperature at different basicity
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Table 3 Turning point temperature and viscous flow activation energy

of tested slag at different basicity

{9ES FhIIGAEAE/ (K) - mol™") Fetm i/ C
0.5 301.61 1439

1.0 243.61 1325

1.5 246.97 1430

2.0 408.28 1573
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Fig.4 SEM images of tested slag at a basicity of 0.5
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Table 4 EDS analysis of feature points of tested slag
at a basicity of 0.5
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Fig.6 SEM images of tested slag at a basicity of 1.5
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Table 6 EDS analysis of feature points of tested slag

o Bty 4 % o
0 si Ca Mg T Nb Co at a basicity of 1.5
Al 51.60 18.88 15.52 142 331 3.70 3.8 ki 518 %
A2 50.53 19.50 21.19 — 493 3.85 — 0 Si Ca Mg Ti Nb Ce

A3 46.88  20.64 17.18 1.23 370 3.86 4.84
A4 48.32  22.87 15.30  1.01 339 337 417
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Fig.5 SEM images of tested slag at a basicity of 1.0
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Table 5 EDS analysis of feature points of tested slag

at a basicity of 1.0

B34 %
i : = :
0] Si Ca Mg Ti Nb Ce
Bl 48.45 15.10 2199 1.67 321 395 3.67
B2 61.17  11.81  23.02 — 4.00 — —

B3 49.94 13.17 17.43 234 473 3.88 497
B4 47.61 13.64  25.62 1.11 1.91 6.10 —
BS 51.88  20.14  26.70 — 1.28 — —
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C2 38.38 1.81 22.54 096 21.16 548 5.53
3 45.83 13.82  28.23 1.38 1.53 442 298
C4 39.43 2.04  22.38 1.06 2049 563 5.33
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Fig.7 SEM images of tested slag at a basicity of 2.0
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Table 7 EDS analysis of feature points of tested slag
at a basicity of 2.0

Frit 58/ %
o : = —
0 Si Ca Mg Ti Nb Ce
D1 35.71 7.52 31.29 1.00 0.91 3.16  4.27

D2 37.71 6.65 22.01 1.95 18.04 6.49 5.05
D3 37.25  12.31 3269 096 056 4.62 4.53
D4 39.18 1.65 20.86  2.30 16.83  7.53  7.65
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