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Abstract ; To reasonably select the composition of molten slag for efficient enrichment of rare earth elements therein, the
viscosity and melt structure of mixed rare earth slag under different binary basicity conditions were explored using rotating
cylinder method, FTIR, Raman spectroscopy, and X-ray photoelectronic spectroscopy. The results show that with the
binary basicity of 0.50, 0.86, 1.00, and 1.20 respectively, the corresponding viscosity of the slag system at 1 550 °C is
1.30, 0.87, 0.60, and 0.36 Pa-s, and the activation energy of the viscous flow unit is 268, 220, 216, 202 k]
respectively ; the area fractions of Q'(Si) and Q*(Si) in the molten slag are all more than 24%. As the binary basicity
increases, the area fraction of bridging oxygen (0°) decreases, and the area fractions of non-bridging oxygen (0~) and
free oxygen (0>") decrease, and the K value representing the polymerization degree of slag gradually decreases from
0.53 to 0.10. It is found that the structure system of molten slag tends to be simple with the increase of binary basicity,
which is the main reason for decrease in the viscosity of a mixed rare earth slag.
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Table 1 Chemical composition and basicity of experimental slag
Bt W (BT 850 /% -
'y Ca0 Si0,  ALO;  Ce0,  La,O, -

1* 23.34 46.66 15 9 6 0.50
2# 32.37 37.63 15 9 6 0.86
3* 35.00 35.00 15 9 6 1.00
4% 38.18 31.82 15 9 6 1.20
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Fig.1 XRD pattern of water-quenched glassy slag
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Fig.2  Viscosity-temperature curves of

Ca0-Si0,-Al,0,-Ce0,-La, 0, slag
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Fig.3 Calculation and fitting results of

activation energy
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Fig.4 Schematic diagram of structure of silica tetrahedra
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Fig.5 FTIR spectra of Ca0-Si0,-Al,0,-Ce0,-La, 0, slag
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Fig.6 Raman spectra of Ca0-Si0,-Al,0,-Ce0,-La,0; slag




BAATIE 4 . ~TERR X Ca0-Si0,-Al, 0,-Ce0,-La, O i 22 75 HF FIG 5 4544 F 5% i 95

®2 REPESNEE KA SAA®E

Table 2 Raman displacement of silica tetrahedra in slag
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Fig.7 Analysis of Raman spectra of Ca0-Si0,-Al,0,-Ce0,-La,0; slag
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Table 3 Area fraction of silica tetrahedra in Ca0-Si0,-Al,0;-

Ce0,-La, 0, slag under different basicity conditions
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Q°(Si) Q'(Si) Q*(si) Q*(si)
0.50 16.2 24.5 44.2 15.1
0.86 19.6 29.6 33.1 12.6
1.00 20.9 37.1 32.8 8.1
1.20 23.7 40.4 29.8 6.1
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