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Kinetics of desilication process of fly ash with high aluminum from
pulverized coal fired boiler in alkali solution
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Abstract: Using high-aluminum fly ash from pulverized coal fired boiler in midwest of Inner Mongolia as an object, the
effects of stirring speed, reaction temperature and initial NaOH concentration on the leaching rate of SiO, in the
desilication of fly ash in NaOH solution were studied. The kinetic rules and kinetic equations were confirmed by the
experimental data fitting with shrinking core model of liquid-solid multiphase reaction. The results show that there are
two stages in the leaching process. Earlier stage is limited by the surface reaction, and the apparent activation energy is
80.15 kJ/mol. Later stage is proven that the internal diffusion on the solid product layer is the rate-controlling step in the
leaching process, and the apparent activation energy is 29.93 kJ/mol. The results of the kinetic experiment and SEM, EDS
analysis show that solid product attached to the surface of fly ash leads to the rate-controlling step changes with the
reaction progress.
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Table 1  Composition of high-aluminum fly ash (mass
fraction, %)
A1203 SIOZ CaO TIOZ F€203 KzO MgO NaZO

4474 4521 223 135 0.73 1.05 047 0.52
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Fig. 1 XRD pattern of high-aluminum fly ash sample
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Fig. 3 Relationship between leaching rate of SiO, and

leaching time at different stirring speeds



o524 BT W BUSEH, A R R R AR I Ak S Y By 2 1891

FE24 350 r/min 4540 F, FHEEIRNMNRENT Si0, B H
s, S5 RWE 4 P, ROV EEXT Si0, 32 H %)
RO, S0, B H A& RHAG R B2 T i B s BV B ] ZE
(1A = R € N 1 S A 2= N~ VA 1 2 P Y
1-(1-Xp)'"? 152 i (] [ 5 AP bESR R, R
T SN A7 R T B AR, g5 R 5 B ROVS
NG SRR 1-2/3X—(1-X)*" 5535 HUIN ) S22 R4 (1 26
PEOGER, RS B sz [l S s i, L4l A nlsl
6 FT7r. K Hi i R s A4 BB 43 i) 5 s ek ) 22 ]
R RIATERAEIDA, TS LRt U A FR S T
) k {H. H34 Arrhenius J5 2 Ink=InA—E/(RT), ¥ Ink
X UT AR, g3 mE 7 B, ari e B R IR
UFIERPE R R . HE RPN RIS AT, &
s N TSR S AL BE E=80.15 kJ/mol, J& WM

50
"—95°C
e—85°C "
40F2—75°C
v—65C

30

Xy/%

20

10

0 20 40 60 80 100 120
t/min

B4 AN Si0, ¥ H # R IR R 5C 2R
Fig. 4

Relationship between leaching rate of SiO, and
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Fig. 5 Relationship between kinetic equation at earlier stage

and leaching time at different reaction temperatures
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