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New Mechanisms for Releasing CO, from
Solid Sorbents.

) mBelow Basic Science and Ideas
Technology Readiness

_ ) mJust Beginning
Technical Barriers mHow to Evaluate Systems

mMicrowave Radiation
mElectrical

mLight

Research Areas mMechanical Pressure
mConversion Within A Substrate
mPhase Change

mKinetics

mpH Changes




Basic Science Engineered Solids—
MOF's, ZIF’s, etc.

Technology Readiness | agasic Science & Ideas

mTarget Binding Enthalpy of CO, and Contaminants.

) ) mimproving Thermal Stability.

Technical Barriers mDeveloping improved methods for functionalizing materials.
mimproved methods for measurement of gas uptake needed.

mDiffusivity and gas-host interaction Measurements.
mComputational Analysis

Research Areas mBasic Synthetic Chemistry.

mTribological properties.

mMeasurements of gas-host interactions.

mAttrition.
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System Engineering Sorbents —

Alkali Metals, Amine, Zeolites, Carbons, Silicas, etc.

Technology Readiness | asystem Engineering and Integration

mRegeneration Energy Requirements.

_ ) mAttrition.
Technical Barriers mimprove Heat Integration.

m\Waste Disposal

mFull Process Analysis — (Water, Contaminants, Etc.)
min-depth Development of ThermoPhysical Properties.
Research Areas mScale-up Sorbent Manufacturing Process.
mMeasurements of gas-host interactions.

mimprove Solids Handling.




High-Temperature solid sorbents-

Calcium

Technology Readiness

mPilot Scale/ System Integration

Technical Barriers

mintegration into Powerplants. (Identifying most efficient process e.g.
FBC, Transport Reactor, etc.)

mimprove Heat Integration.
m\Waste Disposal.

Research Areas

mComputational Analysis.
mThermoPhoresis.

mSystem Analysis.

mMeasurements of gas-host interactions.




Viability Assessment of
Solid Absorbents

mNeed better understanding of Powerplant design and operating
conditions.

Technical Barriers mMeasurements Recorded in labs do not correspond directly with Real
World Conditions.

mUncertainty in cost assessments and cost of producing sorbents due
to lack of resource availability.

mCreating process design equations in terms of lab experiments.
Research Areas




Conclusions

m Further development of Carbon Capture
technologies needs industry wide
communication and collaboration on
projects(Academia, DOE, Industry).

m Create a living document with basic
targets and success criteria for Carbon
Capture materials and processes.



" S
US DoE Grand Challenge for the
Next Generation of CO, Capture
Materials and Processes

m Determine materials performance targets:

Thermodynamics, kinetics, capacity,
requirements, cost, etc.

m Create a joint FE/BES program



