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Abstract

The pyrolysized carbon xerogel and aerogels were prepared from the sol-gel polymerization of resorcinol-
formaldehyde(RF) followed by the dry process under ambient pressure and supercritical carbon dioxide con-
dition respectively. The thermal behaviour of RF polymer xerogel was investigated with TGA analyzer to
correspond with the pyrolysis process. The surface properties such as particle size, morphology and the point
of zero charge of the pyrolysized porous carbon aerogels were studied for the precious metal catalyst supported
media. It was found that the volume of the polymer acrogel decreased because of the significant linear shrinkage
and weight loss of polymer gel during the carbonization. The point of zero charge of the carbon aerogel
pyrolysized at 1050°C under inert gas flow was about 10.
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Fig. 1. The synthesis of resorcinol-formaldehyde hydrogel
(RF-hydrogel) by sol-gel process.
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Fig. 2. The drying processing step for the porous

aerogel material under the supercritical CO,
condition.
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Fig. 3. The shrinkage behavior of the polymer hydrogel
according to the drying condition. (a) RF-xerogel
dried under air, (b) RF-aerogel dried under
supercritical CO,, (c) Capillary force in pore of
hydrogel.

Table 1. The shrinkage and weight loss of the RF-polymer aerogel (R/C = 180-200, R/W = 0.23) after pyrolysis @

1050°C under inert gas flow

Properties RF-aerogel* Carbon aerogel Remarks
Linear shrinkage(%) 20-22 after pyrolysis (1050°C)
Volume shrinkage (%) 50-53 after pyrolysis (1050°C)
Weight loss (%) 54-56 by measuring weight

60-70 by TGA
Density (g/cm’) 0.17-0.4 0.20-0.30 R/W =0.14-0.23

*R/C (resorcinol/catalyst, g/g) = 180-200.
*R/W (resorcinol/water, g/g) = 0.23.
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Fig. 4. The TGA behaviour of RF-xerogel dried under
the ambient air pressure. (a) RF-xerogel without
surfactant, (b) RF-xerogel with surfactant.
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Fig. 5. The surface morphology of the carbon aerogel pyrolysized from the RF aerogel at 1050°C under nitrogen gas
flow. (a) and (c) carbon aerogel (R/C = 180), (b) and (d) carbon aerogel (R/C = 200).
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Fig. 6. The equilibrium pH of the surface of the supported
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R/W =0.232) (b) Vulcan XC72 (as received), (c)
Vulcan XC72 (CO, activated).
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Fig. 7. The common type of oxygen functional groups
presented on the carbon surface.
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Table 2. The acidic oxygen functional groups of the surface of carbon black
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