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Molecular simulation of CO, capture using Hydrotalcites

@® Carbon Capture, Utilization and Storage technologies (CCUS) are very
important to reduce CO, emissions. However, their current cost is high.
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@ Solid adsorption could reduce the cost of carbon capture.
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® Hydrotalcites, as solid adsorbent can be improved to compete with amine generation

absorption, the most mature CO, capture technology.

@ Molecular simulation tools reduce the amount of resources and time spent
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Adsorption Advantages

Desirable Adsorbent Characteristics
e Lower energy requirements than

chemical absorption
e Lower installation and operation costs
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material will follow.

@ HT have relatively low adsorption
capacity (0.1 — 1.7 mol CO,/kg HT),
that can be improved depending on:
®Flements that integrate the HT
®Conditions of synthesis and TN oGl o overestimation of the adsorption
operation. (6] S04, HEOs %ﬁ;ﬁup rovential e 16,07, the other

runs were set with p=-400.

Fig 5 MD simulation: Evolution of the surface area.

Grand Canonical Monte Carlo (GCMC) Simulations

B Physisorption molCO2/kgHT Chemisorption molCO2/kgHT @ The different runs of the GCMC
45.00 simulations showed an

30.00
Calcination of the HT is necessary to e < 0 31.27 ® Interestingly, physisorption
: : : . Ig 5 Hydrotaicite chemical formula and structure, capacity remains similar, whereas
: . . 22.08 ’
INCrease ItS adsorpthn Cd paCIty with e||g|b|e elements. 20.00 21.41 chemisorption varies greatly.
\ / 15.00 LLEIL
@ The adsorption capacity is
10.00 - - -
. . overestimated in contrast with
Molecular Simulation |V|Eth0d0|OgV 5.00 . . . . the reported in literature. The
0.00 chemical potential p used must
1 7 3 4 be revised.

Molecular dynamic simulations are capable of representing large systems. The

. . . . . . Fig 6 GCMC simulations: Ad ti ity.
ReaxFF method is able to account for chemical reactions. This is an important \ ® HImHAHons: RESOTPHOn capsety /
to represent physisorption and chemisorption processes involved in CO2

capture on HT. Conclusions

@®To get an accurate molecular simulation, ReaxFF needs adequate ® are a promising adsorbent for CO, capture
parameters for the Force Field (FF) file. There are no available FF for ® \Violecular simulation is a useful tool to provide insights of
hydrotalcites for ReaxFF. ® Reaction mechanisms @ Physical phenomena
@ The quality of the ReaxFF simulation depends on:
L Development of an adequate Force Field (FF) ®|nitial geometry e®Initial FF ®Settings of the simulation
@ Reparameterization of the current force field will improve the results of the MD & GCMC
Validation: Molecular Dynamics (MD) and Grand Canonical Monte Carlo simulations in for different ranges of pressure and temperature to improve the HT
(GCMC) simulations are carried out in the ADF Software with the new FF. Their performance.
results, compared against literature, can assess the accuracy of the calcination @ The settings of the simulations must be revised (e.g. Heating rate, ensemble, ) in order
simulation and adsorption capacity prediction. S to better represent real operation conditions. ,

Adsorption analysis: Once the FF is adequate, the pressure and temperature
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