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Table 1 Chemical composition of coal fly ash (%, o)

SiO, Al,O3 Fe (converted into Fe,03) CaO MgO
57.88 23.63 9.25 0.93 1.01
TiO, K,0 Others Ignition loss
1.01 2.99 2.24 1.06
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Fig.1 XRD pattern of coal fly ash
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Table 2 The results of orthogonal experiments

No Roasting Roasting temp.,  Coal fly ash/KF,  Leaching rate
© time, A (h) B (C) C () of Al (%)
1 1 600 20:3.0 56.23
2 1 700 20:3.5 77.21
3 1 800 20:4.0 92.46
4 2 600 20:3.5 70.37
5 2 700 20:4.0 83.94
6 2 800 20:3.0 76.38
7 3 600 20:4.0 75.79
8 3 700 20:3.0 67.64
9 3 800 20:3.5 88.52
Ky 75.30 67.46 66.75
K» 76.90 76.26 78.70
Ks 77.32 85.79 84.06
r 2.02 18.32 17.31
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Table 3 Rate constant values at different HCI concentrations

HCI (mol/L) Ky (x10°s7h) R
3 2.39 0.9980
4 2.60 0.9943
5 2.78 0.9956
6 2.95 0.9953
7 3.09 0.9975
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Table 4 Rate constant values at different temperatures

T (K) Ky (x10°s7%) R
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Extraction of Aluminum from Coal Fly Ash by Acid Leaching and Its Kinetics

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

(School of Materials and Chemical Engineering, Jiangxi University of Science and Technology, Ganzhou, Jiangxi 341000, China)

Abstract: The conditions of roasting activation of coal fly ash with KF as assistant and extraction of aluminum by acid leaching were
studied. The effects of conditions of roasting activation and acid leaching on the leaching rate of aluminum from coal fly ash were
investigated, and the leaching kinetics studied. The results show that the optimal conditions of roasting activations were obtained as:
under time 1 h, mass ratio of coal fly ash to KF 20:4, and temperature 800 C; and the optimal conditions of leaching temperature 90 C,
leaching time 1 h, concentration of hydrochloric acid 4 mol/L, and liquid-to-solid ratio 4 mL/g, the leaching rate of aluminum reached
92.46%. The acid leaching process of roasted coal fly ash could be modeled with the shrinking core model. The apparent reaction
progression was 0.3718, and the apparent activation energy 43.49 kJ/mol. The leaching rate was controlled by chemical reaction.

Key words: coal fly ash; roasting activation; extraction; kinetics



