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Table 1 Chemical composition of different coal gangue

}%H:E Sioz {:‘I\E A1203 l/‘—ll\% Fezoz l/‘—'l\% CaO ,/-_t,\% Mg() ,/-_l,\%

11vg 48 ~71 7~55 0.3~18.0 0.3~8.5 0.5~33.0

Hrgs 9.7~70.2 0.2~17.1 1.1~5.4 1.2~18.5 1.1~18.3

R 56.2~57.7 27.3~27.8 6.2~10.7 1.1~1.6 0.5~1.8

M 23.0~48.6 6.3~27.6 1.1~19.0 0.1~13.9 0.4-~3.6
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Fig. 1 Preparation of aerogel by one — step method
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Fig. 2 Preparation of aerogel by two — step method
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Table 2  Extraction rates of SiO, under different alkaline leaching

conditions

iR 5wl iR iR mRE S0, 2%
vl R NS IR} ] B R Somk

NaOH 6 mol/L 97 C 1h 4:1 85% [20]

NaOH 6 mol/L 95 C 2h 10:1  69.74%  [21]

NaOH 4.5 mol/L 95 C 1.5h 4:1 62.5% [22]
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Fig. 4 SEM image of Si0, aerogel (a) (b) (c¢) and hydrophobic properties of gas gel (d) (e) ()
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Table 3 Preparation of aerogel from coal gangue
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Research Progress on the Preparation of Aerogel from Coal Gangue
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Abstract: Coal gangue is the waste produced in the process of coal mining and processing. It has large volume, high pol-
lution and difficult to deal with. Coal gangue contains a lot of silicon and aluminum components, so making full use of it
will be a very valuable silicon and aluminum resources. Aerogel is a kind of porous lightweight material with controllable
structure. It is a solid substance with the smallest known volume density. It can be used in many fields such as thermal in-
sulation, catalysis and aerospace. How to use cheap raw materials to prepare high performance aerogel to reduce production
cost and realize high value utilization is one of the key technologies to develop aerogel materials. The dissolution effect of
silica and aluminum from coal gangue under calcination activation and alkali fusion activation, as well as several means of
removing impurities from activated leaching solution, such as water washing, solvent replacement, ionic liquid extraction
and cation exchange resin, are described. The process scheme and final product performance of SiO, aerogel and SiO, -
Al, O, aerogel prepared by one — step dissolution method and two — step dissolution method were compared, aiming to pro-
vide reference for high — value utilization of coal gangue and low — cost preparation of aerogel.

Keywords: coal gangue; aerogel; activation; purificatio; dissolution method
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