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Abstract Acid leaching is used to extract alumina from fly ash with generally concentrated sulfuric acid as solvent and fluoride as
co—solvent. This method has some problems such as low leaching rate, fluoride environmental pollution, etc. The factors influencing
the leaching rate with orthogonal test method are studied in this paper. By optimizing the experimental conditions, not only is the
leaching rate of aluminum improved but also the environmental pollution is reduced. The results show that when the temperature
reaches the boiling temperature of the dissolution, the concentration of sulfuric acid is 12 mol/L, the solid—to—liquid ratio is 1:3, the

elution time is 120 min, and m(KF):m(fly ash)=0.04, the leaching rate of aluminum can be up to 91.2%, and the toxic fluoride dosage

is reduced by half in the same leaching rate.
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Table 1 Leaching experiment factors and levels
o G E st ke
(mol -L™") i (C)/min  JFifElk(D)  (E)

(geml™)

1 6 1:1 60 0.5:100 -
2 9 1:2 90 1:100 -
3 12 1:3 120 2:100 -
4 15 1:4 150 4:100 -
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Fig. 1 Fly ash particle size analysis
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Fig. 2 X-ray diffraction patterns of fly ash
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Table 2 L(.°) orthogonal design and intuitive result

A B C D E  BHR%
1 1 1 1 1 1 33.34
2 1 2 2 2 2 38.63
3 1 3 3 3 3 4234
4 1 4 4 4 4 40.53
5 2 1 2 3 4 37.71
6 2 2 3 4 1 48.72
7 2 3 4 1 2 47.17
8 2 4 1 2 3 50.28
9 3 1 3 4 2 78.87
10 3 2 4 1 3 63.84
11 3 3 1 2 4 73.58
12 3 4 2 3 1 65.64
13 4 1 4 2 3 66.69
14 4 2 1 3 4 69.55
15 4 3 2 4 1 83.62
16 4 4 3 1 2 82.65
K, 15484 21661 22675 227.00 231.32 -
K, 183.88 22074 22560 229.18 247.32 -
Ky 28193 24671 25258 21524 223.15 -
K, 30251 239.10 21823 251.74 221.37 -
K, 3871 5415 5669 5675 57.83 -
K, 4597 5519 5640 5730 61.83 -
K, 7048 61.68 6315 5381 5579 -
K, 75.63 5978 5456 6294 5534 -
R 3692 7.53 8.59 9.13 649 -

w,;  —18.99 -3.55 -1.01 -095 0.13 -
oy -11.73 -252 -130 -041 4.13 -
o 12.78 3.98 545 -3.89 -1.91 -
oy 17.93 2.08 -3.14 524 236 -
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Fig. 3 Relationship of leaching rate with leaching factors
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Table 3 Analysis of variance

T5 2R SEITHI H ¥or F{E Il S
A 3932.00 3 1310.67 205.33%* Fu1(3.3)=5.39
B 156.14 3 52.05 8.15(%) Foos(3.3)=9.28
C 168.95 3 56.32 8.82(%) Fo(3.3)=29.50
D 174.42 3 58.14 9.11(*¥) -
P2 19.15 3 6.38 - -
pavill 4450.67 15 - - -

ECREFMR TR G, A L FH0; ("5 ()RAFEE TR m, h— 2 Hh,
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Fig. 4 Influence of temperature on aluminum
leaching recovery
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Fig. 5 Influence of acid concentration on leaching

recovery of aluminum
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leaching recovery
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Fig. 7 Influence of time on leaching recovery of aluminum
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leaching recovery
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