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Dissolution and polymerization of Si and Al in alkaline solution by

circulating fluidized bed fly ash
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Abstract: In order to increase the utilization rate of circulating fluidized bed fly ash,the effects of alkali concentration , temperature , reac-
tion time, liquid—solid ratio on Si, Al dissolution rate were studied. Results demonstrate that alkali concentration , temperature , time , liquid—
solid ratio affect the dissolution of active Si and Al in fly ash. When the alkali concentration is 9 mol/L,the reaction temperature is 90 °C ,
the reaction time is 4 min and the liquid—solid ratio is 20,Si dissolution rate is 70% . When the concentration of alkali is 6 mol/L, the re-
action temperature is 75 °C ,the reaction time is 16 min and the liquid—solid ratio is 20, Al dissolution rate is 82% . When the dissolution
temperature reaches 90 °C,Si and Al concentration are higher than 0. 05 mol/L and 0. 07 mol/L separately,Si and Al in the solution will
polymerized. With the concentration of Si and Al increase , aluminosilicate colloids is formed first, then these colloids aggregates to form alu-
minosilicate sol,finally aluminosilicate gel is formed.
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Fig. 2 XRD analysis of fly ash
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Fig. 3 Effect of temperature on the dissolution rate and

concentration of Si and Al from fly ash
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Fig. 4 XRD analysis from fly ash on different conditions
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Fig. 5 Effect of alkalinity on the dissolution rate and
concentration of Si and Al from fly ash
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Fig. 6  Effect of time on the dissolution rate and concentration

of Si and Al from fly ash

80 0.4
SIH AR

60 | / loz ©
S %8
e 3
3 40t . {02 £
& Sk iz P
0l {o1 ®

0 0

100 0.5
80 4104 ~
2 =
¥ 60 103 3
s £
I 102 &
Al {01 ¥

1 1 1 1 0

0 10 20 30 40
TR H
BT R b xR AR R R R ROE R R R
R SE W R

Fig. 7 Effect of L/S on the dissolution rate and concentration
of Si and Al from fly ash
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