B PROJECT GOAL

The goal of this work Is to develop Innovative metal-organic framework-based
molecular sieves whose adsorption and desorption properties can be finely

tuned for energy-efficient post-combustion CO, capture from coal-fired power

plants

HEMOTIVATION

m Coal-fired power plants are the single largest anthropogenic CO,
emission sources domestically and globally

B Post-combustion CO, capture can be retrofitted to existing plants (in
contrast to oxy-combustion or pre-combustion capture technologies)

B DOE/NETL goal : 90%06 CO2 capture at less than 35%0 increase In

the cost of electricity

m Finding a new sorbent is important for this goal

B \Why Stimuli-responsive Metal-Organic Frameworks?

B Metal-Organic Frameworks: physisorbents with high surface area
and tunable physico-chemical functionalities

m High CO, / N, selectivity: sorption properties can be tuned
specifically for CO, (i.e. adjusting the size of its mesh by slightly

changing temperature)

m High CO, loading: MAMS materials are highly porous MOFs with high
surface area, thereby exhibiting high CO, loading. Tuning the length of
organic ligands can control the pore/cavity size thereby the CO, uptake

m Efficient regeneration: slight increase in temperature (e.g. AT
regeneration — 10 C) will release CO, by opening up the gates

B Membranes with high CO,/N, selectivity: CO, / N, selectivity in the
range of 100 will be possible

B Novel membrane modules: by stacking a series of MAMS
membranes, each of which can be continuously tuned so that the
module can be used to continuously separate H,O, CO,, and SO./N,

Mesh-Adjustable Molecular Sieves (MAMS)
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Stimuli-responsive Metal Organic Frameworks :
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Summaries and Future Work

B Innovative stimuli-responsive MOFs have a great potential for efficient post-combustion CO, capture

m A series of new ligands and MOFs have been synthesized and computationally studied while their membranes are developed
m A battery of tests including stability (in the presence of NO, and SO,) and binary gas separation will be performed

B New ligands and MOFs will be designed, synthesized, and tested with the help of computational studies
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