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Surface Functionalization

b=¢p+Pr+dp+ ¢, + Py + Ps
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Molecule Kinetic Dipole Quadrupole Polarizability
diameter (hm) moment (Debye) moment (10*° (102%*cm?)
Coulomb-m?
CO; 0.330 0 -13.71,-10.0  2.64, 2,91, 3.02
N 0.364 0 -4.91 0.78,1.74

Reproduced from Wilcox, Carbon Capture, Springer, 2012.
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N-functionalization
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Carbonization and Activation Treatments
Carbonization = 350 “C; Activation = 500, 600, 800 C
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CO, Performance

To, He, etal. J. Am. Chem. Soc., 2016, 138 (3),
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Geometric Optimization and Surface Charge (Bader)
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GCMC Molecular Simulation
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Part 1

N-Functionalized Carbon
Sorbents for Post-
Combustion Capture
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Functional Effect
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Charge/Loading Relationship
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N-Coverage Effect
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Pore Size Effect
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CO» Loading (mmol g'1)
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Part I1

N-Functionalized Carbon
Sorbents for Natural-Gas
Sweetening
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Conclusions

*  Ultra-microporous volumes are crucial to the enhancement of CO, capacity
and HL selectivity

* Oxidized pyridinic nitrogen was most influential to loading enhancement,
followed by quaternary and pyridinic groups

e There appears to be an optimal coverage for N-moieties — increasing N
coverage did not enhance CO, selectivity

«  PC/NGCC PCC s particularly sensitive to ultra-microporous structure
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