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Preparation of Alumina Using Residue of Qil Shale
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Abstract: The work took residue of Fushun east open-pit oil shale as raw material investigated the leaching
process conditions and preparation process condition of Al,O;. The acid leaching optimum technological
conditions under Single-factor research are as follows: the activation temperature is 850°C, the activation
time is 1h, the granularity of raw material is 0.074mm, the concentration of acid is 12%, the liquid-solid
ratio is 5: 1, the reaction temperature is 100°C, the reaction period is 1.5h. Homogeneous chemical
precipitation method are applied to the alumina preparation. Optimum technological conditions of alumina
preparation determined by single-factor research method. The result is as follow: the reaction goes at 55°C
for 1.5h , the concentration of sodium meta aluminate is 0.4 mol/L, the dose of surfactant is 0.3% of total
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Table 1. The XRF analysis of the ash of emicoke of
Fushun oil shale

F 1. WIRHEE R MTETCEAM S

FilsY (%) 2 (%)
Si0, 57.9 P,0s 0.261
ALO; 26.0 MnO 0.120
Fe,0; 9.26 CuO 0.050
MgO 1.51 Zr0, 0.0397
K>0 1.44 ZnO 0.0214
TiO, 1.43 SrO 0.0204
CaO 0.903 NiO 0.0202
Na,O 0.680 SO, 0.419
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Figure 1. Influence of calcination temperature on
leaching rates of ALO;
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Figure2. XRD chart of semicoke of Fushun oil shale calcinated at
various temperatures
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Figure 3. Influence of calcination time on leaching rates of ALO;
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Figure 4. Influence of particle size on leaching rates of AL,O;
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Figure 5. Influence of reaction time on leaching rates of AL,O;
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Figure6. Influence of reaction temperature on leaching rates of
ALO;
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Figure 7. Influence of hydrochloric acid concentration on leaching
rates of Al,O;

7. EERE ALO R HE RN
3.1.7 & E b3 ALO, iR H ZEE RSN
T R R i DUAVE I B AR L, Hee
SIS A, SO I LU AT, T S [
LR A A B 2R s i A, &5 Rl 8 e

978-1-935068-37-2 © 2010 SciRes.



>

Scientific
Research

R

2

*

100

9 |
80 | —"
70|
60 |-

50

40

Leaching rate/%

30

20

! ! ! ! !
21 31 4:1 51 6:1

Liquid solid ratio/(ml/g)

Figure 8. Influence of liquid solid ratio on leaching rates of A,O;
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Figure 9. Influence of reaction temperature on particle size of
AL O;
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Figure 10. Influence of NaAlO, concentration on particle size of
ALO;
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Figure 11. Influence of ethyl acetate dosages on particle size of
ALO;
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Figure 12. Influence of reaction temperature on particle size of
A1203
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Figure 13. Influence of surfactant dosages on particle size of Al,O3
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Table 2. purity analysis of alumina
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