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Development of Prediction Method of Multi-component Adsorption Behavior for
Supercritical C02 Technology
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Prediction of adsorption equilibria of volatile organic compounds (VOCs, toluene,
n-decane, n-hexane, acetone and methanol) on various adsorbents (activated carbon, zeolite, mesoporous
silica and mesoporous carbon) under supercritical carbon dioxide conditions was investigated with a new
methodology by using the non-ideal adsorbed solution theory (NIAST) coupled with the Dubinin & Astakhov
(DA) equation. The proposed DA - NIAST model could provide accurate predictions of VOCs adsorption
equilibria on the various adsorbents in comparison with the conventional methodology by using the ideal
adsorbed solution theory (IAST).
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Activated

Adsorbents Zeolite Mesoporous Mesoporous

carbon silica carbon
Specific surface area [m?/g] 1300 940 926 213
Mean pore diameter [nm] 0.69 0.90 2.70 7.28
Pore volume [cm3/kg] 441 498 980 438
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Measurements of Pure component adsorption data
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