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Abstract: Purification of silica mineral was compared with various leaching methods such as shaking, stirring,
ultrasonic with 2.5% HF/HCI solution. Among them, ultrasonic method showed a best leaching effect. From

the leaching experiment, Na, K, Fe, Al exist as the major impurity elements. The removal rate of Al, Fe showed

little difference with various leaching methods but Ca, Mn, Na were very different. Four kinds of silica mineral
(>99% purity) after physical purification treatment were used for ultrasonic leaching experiment. Among them
IN-Si had a highest impurity removal rate. Ca, Cr, K, Zn were removed above 80% using ultrasonic leaching

method and Fe was also removed above 60%. But Al showed 10~60% removal rate with different samples.
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Table 1. Impurity contents difference of silica minerals using ultrasonic leaching method.

Az IN-Si(mg/kg) CN-Si(mg/kg) NK-Si(mg/ke) GR-Si(mg/ke)

i leaching”  leaching®  leaching®  leaching®  leaching®  leaching® leachingZl  leaching$-
Al 1.06E+02 5.05E+01 6.12E+01 4.56E+01 5.46E+01 5.17E+01 1.05E+02 7.18E+01
As 8.73E-02 5.37E-02 2.11E-01 1.49E-01 2.53E-01 1.96E-01 1.14E-01 8.53E-02
Ba 2.10E+00 1.60E+00 2.80E+00 2.20E+00 2.00E+00 2.00E+00 1.90E+00 1.80E+00
Br 3.22E-02 1.94E-02 5.46E-01 4.52E-01 1.65E-01 1.41E-01 1.51E-02 1.58E-02
Ca 1.40E+02 7.30E+00 6.80E+01 1.50E+01 9.30E+00 4.30E+00 2.60E+01 7.50E+00
Ce 5.61E-02 1.82E-03 3.51E-02 5.85E-03 1.10E-01 2.98E-02 5.11E-02 5.81E-03
Cl 9.65E+00 5.28E+00 1.40E+02 1.31E+02 6.97E+01 6.16E+01 2.43E+01 1.55E+01
Co 8.62E-03 2.09E-03 7.78E-04 3.76E-03 4.50E-03 3.73E-03 3.89E-03 1.22E-03
Cr 1.85E-01 9.59E-03 2.04E-01 2.66E-03 2.15E-01 3.67E-02 2.07E-01 1.06E-02
Cs 1.94E-02 1.39E-02 2.06E-02 1.57E-02 8.33E-02 8.43E-02 1.42E-02 1.15E-02
Cu 8.00E-01 8.30E-01 1.10E+00 3.80E-01 1.80E+00 3.80E-01 5.50E-01 3.30E-01
Eu 9.61E-04 4.64E-04 6.46E-04 1.62E-04 4.12E-03 8.03E-04 3.90E-04 1.66E-04
Fe 6.32E+00 2.09E+00 5.90E+00 8.10E-01 1.45E+01 6.58E+00 5.72E+00 1.22E+00
Hf 1.71E-03 7.09E-04 2.72E-03 1.47E-03 2.69E-03 6.72E-04 1.67E-03 1.14E-03
K 2.14E+01 2.97E+00 4.47E+01 3.88E+01 1.77E+01 5.20E+00 2.35E+01 7.27E+00
La 3.48E-02 4.99E-03 3.01E-02 9.19E-03 7.87E-02 1.72E-02 3.18E-02 8.23E-03
Na 6.89E+01 4.94E+00 9.36E+01 T11E+01 6.44E+01 4.67E+01 3.61E+01 1.50E+01
Mg 2.20E+00 1.10E+00 2.70E+01 1.20E+00 2.80E+00 6.30E-01 4.50E+01 5.50E-01
Mn 3.74E-01 8.51E-02 3.12E-01 7.47E-02 3.78E-01 2.14E-01 1.10E-01 4.56E-02
Lu 3.20E-04 1.19E-04 1.56E-04 1.99E-05 1.97E-05 7.80E-05 7.12E-05 7.18E-05
Rb 2.69E-01 1.11E-01 3.96E-01 3.11E-01 8.63E-02 1.23E-01 3.55E-02 8.25E-03
Sb 1.09E-02 3.12E-03 2.36E-02 1.42E-02 5.79E-02 4.67E-02 7.11E-03 9.52E-03
Sc 1.99E-03 5.86E-04 7.40E-04 1.55E-04 2.68E-03 3.12E-03 1.39E-03 4.39E-04
Sm 3.20E-03 5.62E-04 9.16E-03 5.69E-03 4.43E-03 2.60E-03 1.60E-03 1.57E-03
Tb 1.08E-03 8.62E-04 1.21E-03 8.71E-04 1.07E-03 9.22E-04 1.06E-03 8.97E-04
Th 2.02E-03 3.71E-04 2.02E-03 4.87E-04 1.98E-03 2.05E-03 2.55E-03 5.92E-04
Ti 7.30E+00 7.70E+00 1.50E+00 1.50E+00 1.80E+00 1.60E+00 9.20E+00  9.30E+00
Yb 2.99E-03 1.90E-03 2.02E-03 2.71E-03 2.81E-04 1.11E-03 6.41E-04 3.17E-04
7n 1.58E-01 1.02E-02 2.43E-01 7.32E-02 2.04E-01 1.31E-01 1.33E-01 5.90E-03
Total 365.73 84.65 447.34 308.55 240.27 181.73 278.18 130.45
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Fig. 1. Impurity removal rate of silica minerals using ultrasonic leaching method.
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Fig. 3. Impurity amount differences of four kinds of silica minerals with a elapsed leaching time.
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