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Study on aluminum oxide extracted from coal gangue

Cheng Fanggin' Cui Li ' Zhang Hong' Zhang Juncai’ Fan Shimin’
(1. Center of Environmental Science and Engineering, Shanxi University, Taiyuan 030006 ;
2. Technical Center of Lu’an Mining Industry ( Group) Co. Ltd. , Changzhi 046204 )

Abstract Coal gangue, which contains about 25% of Al,0,, is a main solid waste of coal industry, but it
is also a useful resource. Orthogonal experiment was used to find the the optimum technical condition of acid lix-
iviating Al,O, from coal gangue, which was taken from Lu’an Coal Mining Company, Shanxi Province. The ex-
perimental results show that: the optimum technical conditions are that calcine temperature is 650°C , quantity of
20% hydrochloric acid is 225 mL( about six times by mol of Al,O, contained in coal gangue) per 100 grams coal
gangue, ratio of solid to liquid is 1:3, and reaction time is 3 hours. Result of single-factor affecting experiment
is in accord with orthogonal experiment. Aluminum leaching rate is 71. 49% under the optimum conditions. This
study has great significance on utilization of coal gangue resources of Shanxi Province.
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Fig. 1 Microstructure of kaolinite
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Fig.2 Equipment of lixiviating experiment
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Table 1 Levels of factors for the orthogonal design
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1 650 200 1:2 1
2 750 225 1:3 2
3 850 250 1:4 3
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Table 2 Results of orthogonal experiment

S @@éfﬁﬁ 20% R B I BRI A R R
(c) (mL) (h) (%)
1 650 200 1:2 1 53.00
2 650 225 1:3 2 69.33
3 650 250 1:4 3 71.96
4 750 200 1:3 3 67.74
5 750 225 1:4 1 50.82
6 750 250 1:2 2 64.21
7 850 200 1:4 2 62.80
8 850 225 1:2 3 69.32
9 850 250 1:3 1 56.03
Kl 64.76  61.18  62.18  53.28
K2 60.92  63.16  64.37  65.45 S x/n
K3 62.72 64.07  61.86  69.67 -
R 3.84 2.89 2.51 16.39  R=k, —k,,
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Fig.3 Relations between Al, O, leaching rate and factors
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Table 3 ANOVA analysis of orthogonal design

H % ARKE FHm AmE By FooENAKT
il 22.150 2 11.075 0.145 0.868
5 4y 458.691 6 76.449
p<) 480. 842 8
28 Ji] 13.068 2 6.534  0.084  0.921
s AN 467.774 6 77.962
J<! 480. 842 8
21 Ji] 89.938 2 44.969 0.690  0.537
B 4N 390.904 6  65.151
M 480. 842 8
. A 434.443 2 217.222 28.090  0.001
MR a6398 6 7.73
al M 480. 842 8
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Table 4 Influence of calcined temperature on

leaching rate of Al,O,

o TBOBER Via BRI ] AR BRI R

FEE () (misioo g T (h) (%)
1 600 250 1:4 3 60. 44
2 650 250 3 71.96
3 750 250 1:4 3 70.11
4 850 250 1:4 3 66.90
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Table 5 Influence of acid quantity on leaching
rate of Al,O,
e BRIRIE  Via L I TR AR IR
(C) (mL/100 g) (h) (%)
1 750 250 1:4 3 67.24
2 750 225 1:4 3 67.20
3 750 200 1:4 3 60.70
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Table 6 Influence of proportion of solid to
liquid on leaching rate of Al,O,
S B Wﬁ@éfﬁﬁ Via i e BRI 1) S A 4R %
() (mL/100g) (h) (%)
750 200 1:2 3 61.33
2 750 200 1:3 3 67.74
3 750 200 1:4 3 60.70
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Table 7 Influence of lixiviating time on leaching

rate of Al,O,

P8R T Via o ERERFTE E AR R
SR . W L
(C) (mL/100 g) (h) (%)
1 750 225 1:4 1 50.82
2 750 225 1:4 2 61.32
3 750 225 1:4 3 69.29
4 750 225 1:4 3.5 69.42
5 750 225 1:4 4.0 69.50
6 750 225 1:4 4.5 69.53
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Table 8 Leaching rate of Al,O, under the

condition of optimum levels

e T B Vi 9 L RIZETE] A LR
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650 225 1:3 3 71.49
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