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ABSTRACT

much attention in recent decades. In the meantime, polymeric aerogels have

found special applications due to their lightness and cost-effectiveness. In
this study, the carbon aerogels were used to filter the gases from fossil fuels. The
challenge of this research is to try to increase the efficiency of gas separation, which
is proportional to the surface area and structure of the separator.
Methods: Carbon nanocomposite aerogel was made using pre-polymeric material with
a high specific surface area and with nanostructure morphology during carbonization
process at temperatures 600 and 1200°C. Novolac resin was selected for its low cost
and solubility in alcohols as a polymer matrix in sol-gel polymerization. Expanded
graphite due to its unique properties and relatively good distribution and for reaction

l l ypothesis: Aerogels are new nanostructured materials that have attracted

) with novolac was used as reinforcement. In this study, a sample with a distribution of

fine colloids was selected by examining the distribution of carbon aerogel colloids by
carbon aerogel, combining different percentages of novallac solid in primary sol. Again, by examining

expanded graphite, the size of the cavities, the production of the aerogel was made by combining the

selected precursor composition with four percentages of expanded graphite. Then, the
samples were pyrolized at two different temperatures. In the following, the effect of
fuel gas, expanded graphite nanoparticles and degree of crystallinity of carbon nanocomposite
aerogel on the filtration efficiency of gases from fossil fuels was investigated. To
evaluate the effect of different crystallinity of acrogel, carbon aerogels were prepared
at temperatures of 600 and 1200°C with different degree of crystallinity.

Findings: The results of this study showed that samples of carbon aerogel with 0.75%
wt expanded graphite and pyrolized at 1200°C showed 40% higher carbon dioxide
absorption efficiency than pure samples.

filtration,

carbon dioxide adsorption
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Fig. 2. A view of gas flow in previous generation filters [14].
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Fig. 3. A view of aerogel filters [14].
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Fig. 5. FE-SEM images of fabricated aerogels containing various amounts of novolac.
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Fig. 5. FE-SEM images of fabricated aerogels containing various amounts of novolac after carbonization: (a) 10 wt% and (b) 20 wt%.
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Table 2. XRD test results of nanocomposite aerogel samples.

Novolac in Pyrolysis in Pyrolysis in
primary sol 600 (°C) 1200 (°C)
(Wt%o) 28 oor ay 28 door )
0.25 - - 30.88 3.359
0.5 30.90 3.359 - -
0.75 30.96 3.353 30.88 3.359
1 30.94 3.355 30.93 3.356
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Table. 1. Density and specific surface area of fabricated aerogels.

Sample | Density (g/cm?®) | Specific surface area (m*/'g)
Al0 0.087 365
Al5 0.165 556
A20 0.242 422
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Fig.13. Comparison of clogging time of the pyrolized sam-

ples at 600 and 1200°C.
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