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Table 1 Chemical composition of coal gangue

4 SiO2 AlLO3 TiO2 CaO

MgO Fe203 K20 Na,0O LOI

BrA 36.90 38.98 1.01 0.00

0.03 0.33 0.07 0.10 22.94

Wi BHA: 2019-01-11; EIEHA: 2019-03-02
fEEEA: HE (1985-) , &, Wik, THIF,
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Table 2 Test equipment and instruments
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Fig .2 Coal gangue particle size distribution
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Fig. 3 Coal gangue preparation alumina process
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Table 3 Chemical composition of coal gangue and dissolution slag at different activation temperature

BHEBE/C B Si02 ALO3 TiOz Ca0 MgO Fe203 K:0 Na20 LOI
RiEl BHAR 3690 38.98 1.01 0.00 0.03 0.33 0.07 0.10 22,94
BHE 6547 9.66 1.80 0.00 0.00 0.02 0.01 0.00 23.46
500 WA 4589 48.48 1.26 0.00 0.03 0.41 0.09 0.13 417
BEHE 8101 7.64 2.08 0.00 0.00 0.08 0.02 0.01 9.69
550 BHE 4631 4892 127 0.00 0.03 0.42 0.09 0.13 330
BHE 8561 429 2.34 0.00 0.00 0.14 0.03 0.05 8.08
600 BHa 4676 49.40 1.29 0.00 0.03 0.42 0.09 0.13 2.35
BB 86.01 3.22 246 0.00 0.00 0.09 0.02 0.06 8.66
650 BRAE 4712 49.78 1.30 0.00 0.03 0.43 0.09 0.13 1.60
B 85.84 3.73 2.39 0.00 0.00 0.08 0.01 0.04 8.47
200 #BHE 4716 49.82 1.30 0.00 0.03 0.43 0.09 0.13 1.52
BHE 8635 3.38 2.36 0.00 0.00 0.08 0.01 0.02 8.32
250 BHR 4767 50.36 1.31 0.00 0.03 043 0.10 0.14 0.46
BHE 8644 3.44 239 0.00 0.00 0.06 0.00 0.04 8.22
200 BR 4739 50.07 1.30 0.00 0.03 0.43 0.10 0.13 1.03
HHE 8554 4.50 232 0.00 0.00 0.16 0.01 0.01 8.03
250 BE 4157 50.25 131 0.00 0.03 0.43 0.10 0.14 0.66
BHE 8618 437 247 0.00 0.00 0.10 0.00 0.05 7.39

4y 5] % 500 'C. 550 C. 600 'C. 650 C. 100

700'C. 750C. 800C. 850 CiEF{L /B HIERF A N
R, EESR/ BTFaREL 088:1, RNEE
160C, BRIERSIA) 2h, AEHRPERREL, RE
ZRENEBEPELEMALEETEFIRE LB
BFHRHEAABHENBLE, 4ELERIN
& 4.

® 4 TRBEHURHEETAPELERTLE

Table 4 Alumina dissolution rate in coal gangue with different
activation temperature
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Fig 4 Alumina dissolution rate in coal gangue with different
activation temperature
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Fig. 5 Unactivated and activated coal gangue XRD
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Fig .6 XRD of coal gangue at 900 °C activation
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Table 5 Chemical composition of coal gangue dissolution slag at different activation time

&AL 1] /min Si02 ALO3 TiO2 Ca0 MgO Fe203 K20 Na20 LOI
20 89.92 0.91 1.52 0.00 0.00 0.00 0.01 0.00 8.36
30 90.46 0.38 1.56 0.00 0.00 0.00 0.01 0.00 8.27
40 90.42 0.63 1.57 0.00 0.00 0.01 0.00 0.00 8.03
60 87.18 2.92 233 0.00 0.00 0.08 0.01 0.01 8.06
90 86.65 2.64 230 0.00 0.00 0.09 0.01 0.01 8.94
120 86.85 2.61 2.34 0.00 0.00 0.23 0.01 0.03 8.49
150 87.03 2.57 2.35 0.00 0.00 0.09 0.02 0.02 8.51

%= 6 TEEUAEFELBRTLE

Table 6 Alumina dissolution rate at different activation time

EALKE] /min @ 200 30 40 60 90 120 150
BEE /% 94.09 95.62 96.36 96.83 97.12 97.15 97.20

MFE 6 FE 7 TR W, MEFELEEZEK,
BB HEBEERABY, HEXFHE,
MNEFHAEERE, EBERRIELE A 20 min.
Huk, WA BEGEE R 600C, BILEL
W89 20 min, FESLRMT, BAFAEHERHT
LLIX B 94.09%, Em TR ERKPEMBEEE
(85%), LEHHEAS R XBFAFAT LKA “—F

BB TEAFENEY, 281y REM
S 4 R ) R
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8] 20 min ¥E4LSE, TEIMER RIS PN ERELR / AT
ATREL 0.88:1, REIERE 160C, RBIMFE 2 h,
ZEAESMIERER. BRE. BRER. BESBE
BER—HHEMNE, FaOs &8N 0.007% (/)
T EFFER 0.02%) - Si0: § 8K 0.014% (/T
EAREK 0.02%) « LOI H 84 0.64% (/N ER
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Table 7 Alumina composition analysis

AlLO; Fe;0; CaO MgO KO NaO S§iO2 LOI
99.07 0.007 0.000 0.019 0.139 0,108 0.014 0.64
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Study on Technology of Alumina Extraction from Coal Gangue Activated by Calcination
Jia Min, Yang Lei

( Shenhua Zhunneng Resources Comprehensive Development Company Limited, Erdos, Inner Mongolia, China)
Abstract: In order to improve the utilization rate of coal gangue resources, the coal gangue was pretreated.
In this paper, the calcination method is used to activate the coal gangue.The kaolinite in the coal gangue is
converted into the highly active metakaolin. Test results show that the activation efficiency is best under the
conditions of activation temperature of 600 C and activation time of 20 min. Activated coal gangue reacts with
hydrochloric acid ,the optimum parameters for acid leaching:hydrochloric acid and the activated coal gangue
mass ratio 0.88:1, temperature 160 C time 2 h, the dissolution rate of alumina in coal gangue can reach 94.09%.
After that, the acid leaching solution can produce the national standard metallurgical grade alumina by the "one-
step acid dissolution method" process. This technology can not only solve the environmental problems, but also
alleviate the shortage of bauxite resources.

Keywords: Coal gangue ; Activation; Acid leaching;Alumina



