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Abstract: With the acceleration of domestic modern industrial process, the rapidly rising level of air pollutants such as
airborne nanoparticles and volatile organic compounds leads to air quality deteriorating and has serious impact on people’s
daily work and life. The unique properties of aerogels such as enormous active surface area, high porosity, extremely low
density and low thermal conductivity make them attractive materials for several applications ranging from thermal and acoustic
insulation, catalysis and filtration to biomedical and pharmaceutical applications. Preparation methods of aerogel materials
including sol-gel process, aging, drying technology and carbonization were introduced. Progress on the aerogel materials
used in the filtration of aerosol nanoparticles and volatile organic compounds was discussed in detail, and an outlook on the

future direction of the aerogel materials was made at the same time.
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Fig. 1  General preparation route to prepare aerogels ( the carbonization is
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Fig.2 Microstructure diagram of silica aerogel '*!
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Table 1 Parameters of solvents under superctitical condition! !

Solvent Temperature/C Pressure/MPa  Density/ (g/cm® )
Carbon dioxide 31.1 7.29 0. 468
Methanol 239.4 7.99 0.272
Ethanol 243.0 6.30 0.276
Hexane 234.3 2.97 0.233
Benzene 288.9 4.83 0.302
Isopropanol 235.1 4.70 0.273
Water 374. 1 21.76 0.322
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Table 2 Surface tension of some solvent!*

Solvent Surface tension/ (10 ~* N/m)
Isopropanol 21.7

Hexane 18.4

Acetone 23.7

Ethanol 22.8
Ethylene glycol 48. 4

Water 72.7
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Fig. 7 Effect of fraction of macropores on air permeability of PI aerogels'®’
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Table 3 Air filter properties of HEPA-grade base filter and TOCN aerogel-containing filters '+’

TOCN dispersion
TOCN content/ ( g/m?)

Pressure drop/Pa

Particle penetration ratio®

before freeze-drying Original base filter

TOCN-containing filter

[a] (107%) [b] (107%) [e] (10°°%)

Reference 0 305
Water 0. 005 298
Water 0.015 299
Water 0. 030 299
Water/TBA[ d]" 0. 005 299
Water/TBA[ d] 0.015 299

Water/TBA[ d ] 0. 031 300

— 40.1 21.8 6.7
298 43.1 19.7 5.0
303 36.9 15.4 4.1
305 39.6 15.9 4.1
317 9.3 4.5 1.3
329 3.2 1.2 0.3
348 0.4 0.2 0.1

Note: “Average particle sizes: [a]0. 125 um, [b]0.175 pm, and [ ¢]0.250 pm.

"Td]: The TBA concentration in the water/TBA mixture was 30wt%
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