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It is possible to merge the inherent sorptive behavior
of amorphous silica with organic groups; increasing the
adsorption capabilities of the solid silica. These function-
alized materials can be used to capture gases reversibly
using adsorption. Effective design of these materials
requires a method that can relate the structure of the
adsorbent to its performance. This level of understand-
ing can be achieved by using molecular simulations, as
they relate the microscopic behavior of the molecules
during the adsorption process to the macroscopic behav-
ior of the system, allowing one to search for the best
materials for separation purposes.

Although the silica material can be modeled as a
rigid structure, the functionalized chains in the surface
have to be allowed to move during the adsorption of
fluid molecules. The tethered molecules have branched
chains. Therefore, for the simulations of adsorption it is
necessary to use a method capable of moving branched
chains efficiently. The torsion and bending angles in the
surface groups can be handled using a coupled-decoupled
configurational bias algorithm1. Additionally, we used
pregenerated Gaussian distributions for the probabili-
ties of generating the bending and torsion angles for
the grafted molecules, which are then corrected in ac-
ceptance rules2. For all the possible substitution sites

(surface silanols), we calculate the Rosenbluth factor for
replacing the hydroxyl group for the first and second
bead in the chain. In our simulations, we consider as the
first atom in our chains the oxygen atom bonded to the
surface silica.

The results of the simulations are presented for the
behavior of CO2 molecules captured on functionalized
amorphous silica. We calculate the adsorption isotherms
and isosteric heats of adsorption. As well as specific the
adsorption sites, and the orientation and distribution of
the adsorbed molecules.
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