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This thesis studied the adsorption of carbon dioxide and methane on activated

carbon modified with iron on its surface. The operation method is divided into two

parts: experimentaI and motecutar simutation. For the experiment, various

concentrations of iron compounds were added to commercial activated carbon. The

properties of activated carbon were ana[yzed before carbon dioxide and methane

adsorption experiments were carried out at 273 K and 298 K, coupled with motecutar

simutations based on the Grand Canonical Monte Carto modet (GCMC), to hetp better

understand the mechanism and behavior of carbon dioxide and methane adsorption.

Activated carbon was simutated in computer simutations as a parattet graphene sheet,

atso known as the stit pore modet, by simutating at the same temperatures (273 Kand

298 K) as in the experiment. The inftuence of pore width on gas adsorption was also

investigated. ln terms of experimental data, it was discovered that carbon dioxide and

methane adsorption is primarity physicat. The excessive amount of iron at

concentrations of 75o/o and 20o/o led to decreased adsorption. However, at a

concentration of 1o/o and an adsorption temperature of 273 K, iron enhanced the

adsorption capacity by 60/o for CO2 adsorption at a pressure of 30 bar, and atso raised

the adsorption capacity by 20o/o for CHa adsorption at a pressure of 35 bar. ln the

computer simutation, it was discovered that when the adsorption temperature is

decreased, the adsorption amount increases, which is a typicaL occurrence for physical.

adsorption. The effect of iron concentration on micropore adsorption at 6.5 A and 7.0

A corretates with the experimentat resutts. However, with targer pore sizes, such as 15

A, the adsorption amount increases as the iron content increases.
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