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Supersaturation of sodium sulfate in sub-molten salt
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Abstract: The supersaturation of sodium sulfate in sub-molten salt during the process of extracting alumina from fly ash
by sub-molten method was investigated by laser-turbidity method. The results show that during the process of
vaporization, when the concentration of sodium sulfate in sub-molten salt exceeds the limit of solubility, it will be
deposited out in solid form. There is not an obvious supersaturation phenomenon for the sodium sulfate in vaporization
process. The impurities of silica and sodium carbonate have certain influences on the supersaturation of sodium sulfate in
sub-molten salt. The silicon impurity increases the crystallization alkali concentration of sodium sulfate by 20 g/L. On the
other hand, the sodium carbonate decreases the crystallization alkali concentration of sodium sulfate by 15 g/L.
Meanwhile, the results of X ray diffraction analyses indicates that the SiO, changes the crystal from crystalline
precipitated to sodium-silicon residue, while the addition of Na,CO; changes crystals to the burkeite.
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Table 1 Compositions of raw material

Component Content/(g'L™")
Na,O 300.00
Al,O3 41.13

Na,SO4 4.83
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Fig. 1 Vacuum evaporation crystallization apparatus: 1—Super thermostatic bath; 2—Condenser pipe; 3—Reflux controller; 4—

Condensate water measuring cylinder; 5S—Paperless recorder; 6—Laser power meter; 7—Laser detector; 8—Stirer; 9—Crystallizer;

10—Lifting platform; 11—Laser generator; 12—Circulating water vacuum pump; 13—Speed controller; 14—Laser power
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Fig. 2 Chang of Na,O concentration with time during vacuum

vaporation of feed solution process
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Fig. 5 Change of Na,O concentration with time for

quaternary system during vaporation
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Fig. 6 Curve of laser output signal for quaternary system

during vaporation
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Fig. 7 Concentration of Na,O at crystallization point at

different initial concentrations of SiO,
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Fig. 8 XRD patterns of crystallization precipitated under
different initial concentrations of SiO,: (a) p(Si0,)=0 g/L; (b)
p(8i02)=0.5 g/L; (¢) p(Si0,)=1.0 g/L; (d) p(SiOx)=1.5 g/L; (e)
p(810,)=2.0 g/L; () p(Si10,)=2.5 g/L
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Fig. 10
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