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Roasting activation mechanism of coal fly ash with KF assistant

TONG Zhi-fang, ZOU Yan-fei, LI Ying-jie

(Faculty of Materials and Chemical Engineering, Jiangxi University of Science and Technology,

Ganzhuo 341000, China)

Abstract: The roasting activation of coal fly ash using KF as assistant was studied, and the action mechanism of KF was
discussed in the process of roasting and acid-leaching. The orthogonal experiment was made to investigate the influence
of mass ratio of coal fly ash to KF, roasting time, roasting temperature on aluminum and iron acid-leaching performance
of the roasted product. The results show that the influence of mass ratio of coal fly ash to KF, the roasting temperature on
the aluminum and iron leaching rate is remarkable, but the influence of the roasting time is not remarkable. The best
condition of roasting activation is: roasting time 1 h, mass ratio of coal fly ash to KF 20:4 and roasting temperature

800 ‘C. Under this condition, the leaching rate is 96.92%, which shows that KF has good activation effect on roasting of

the coal fly ash.
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Table 1 Chemical compositions of coal fly ash (mass fraction,

%)

SiO, AlL,O;  Fe(converted into Fe,0;) CaO
57.88 23.63 9.25 0.93
MgO TiO, K,0 Others Ignition loss
1.01 1.01 2.99 2.24 1.06
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Table 2  Particle size distribution of coal fly ash

Size
distribution/ <1.8 1.8—10 10-19 19-36 36-55 >54.9
um
Mass
. 092 520 326 7997 6.02 4.63
fraction/%

20/(°)
B 1 BB X I AT v
Fig.1 X-ray diffraction pattern of coal fly ash

SR B HH-4 BECR R K8, HiUEEE
b1, SHB-3 fAHM /KA S

12 EWHZE

¥ 20 g WA — 1) KF Bl & T b St
H, WTERRAIS, RGNS IR, 7E— el
IR eI TR, VAT, KB R IREEE fS, 10 g
BELE ) 55 H#2(40 mL, 6 mol/L)EA 100 °C [F1E i /K
BHERR 2 h, FE 10 min, THIESBRR L, AER
THERIERAAAR, A FTIEE . B E, TFEIR I,

1.3 EXZWiEt

N TR RETE A I B AR 4 AF, E SR DN 22 S0 1)
SEmt b, CURSRERT R, REbei g KRR S KF )5
VR R 7, BN IERE 3 KPR 3), LA
AR BRI 0N E S R PR AT IEAS 5K
Ko IEACTZHAHE Lo(3H)IEACFRIEHRT 3 HICH 4 510
AT 24

®3 IEZRBH R

Table 3 Factors and levels of orthogonal experiments

Factor
Level .. .
Roasting time, Roasting m(coal fly ash):
A/h temperature, B/°C m(KF), C
1 1 600 20:3.0
2 2 700 20:3.5
3 3 800 20:4.0
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Table 4 Results of orthogonal experiment

Roasting  m(coal fly

Number g;zStEi temperature, ash): m(KF), L:;ZI/];I £
’ B/C C

1 1 600 20:3.0 61.41
2 1 700 20:3.5 81.54
3 1 800 20:4.0 96.92
4 2 600 20:3.5 75.55
5 2 700 20:4.0 88.86
6 2 800 20:3.0 80.19
7 3 600 20:4.0 80.98
8 3 700 20:3.0 73.02
9 3 800 20:3.5 93.15
K, 239.87 217.94 214.62
K, 244.60 243.42 250.24
K 247.15 270.26 266.76
K, 79.957 72.647 71.540
K, 81.533 81.140 83.413
Ks 82.383 90.087 88.920
R 2.426 17.440 17.380
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Table 5 Result of variance of orthogonal experiment

Source of Sum of Degree of E
variation square freedom
A 9.097 2 6.540
B 456.333 2 328.061
C 473.364 2 340.305
Error 1.390 2
General sum 940.184 8
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Table 6 Results of contrast experiment

Technique No.1 No.2 No.3

Leaching rate/% 10.78 96.92 38.67

For(2, 2)=9.000, Foos(2, 2)=19.000, Foq (2, 2)=
99.000.
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