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Dissolving behavior of SiO; in residue of fly ash detached Al,Os in
highly concentrated alkali solution

WU Yan, ZHAI Yu-chun, MU Wen-ning, SUN Yang

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The concentration of SiO, in the residue of fly ash detached Al,0; was 85%. It is the excellent material to
prepare Na,SiO3. A new method of leaching SiO, from the residue was studied in atmosphere and highly concentrated
alkali solution. The optimum conditions are: reaction temperature 110 C, alkali concentration 50%, ratio of liquid to ore

2.2:1 and reaction time 60 min. The XRD was used to analyze the residue after alkali leaching. The result shows that SiO,

is leached completely and the main phases are Na-Al silicate slime and carbonate.
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Table 1 Composition of FAS (mass fraction, %)

SlOz A1203 F6203 CaO T102 SO3

84.900 8.400 1.900 1.460 1.450 0.855
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Fig.1 XRD patterns of fly ash and FAS: (a) Fly ash; (b) FAS
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Fig.2  Effect of temperature on leaching rate of SiO,

(Concentration of NaOH: 50%; Mass ratio of alkali to ore:
2.2:1.0; Time: 60 min)
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Fig.3 Effect of mass fraction of NaOH on leaching rate of

SiO, (Temperature: 110 “C; Mass ratio of alkali to ore: 2.2:1.0;

Time: 60 min)
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Fig.4 Effect of mass ratio of alkali to ore on leaching rate of
Si0, (Temperature: 110 ‘C; Concentration of NaOH: 50%;
Time: 60 min)
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Fig.5 Effect of reaction time on leaching rate of SiO,

(Temperature: 110 °C; Concentration of NaOH: 50%; Mass

ratio of alkali to ore: 2.2:1.0)
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Fig.6 XRD patterns of residue of alkali leaching: (a)

Leaching once; (b) Leaching twice; (c) Leaching three times

Table 2 Compositions of residue leached by alkali (mass fraction, %)

Residue Si0, AlLO; Fe,0; Ca0 TiO, SO, MgO m(Si)/m(Al)
A 51.47 25.87 4.085 4.771 2.206 3.308 0.0034 1.27
B 44.67 27.88 5.35 7917 2.967 1.444 5.556 1.02
C 37.79 28.83 4.747 12.74 2.649 1.253 10.99 0.84
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