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Process Descripti
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Merits of the Sorbent — Chemical Properties

High CO, capacity:

— The sorbent has a high capacity for CO, adsorption (20 wt%
at 1 atm CO,) and good selectivity for CO, over other flue
gas components.

Rapid adsorption and desorption rates:

— The adsorption of CO, occurs on the micropores of the
sorbent with very low activation energy (<5 kJ/mole),
allowing rapid cycling of the sorbent.

Low heat of adsorption and desorption:

— The relatively low heats (28 kJ/mole) indicate that this
process has a low heat demand for regeneration and low
cooling requirements.

High oxidation resistance and hydrothermal stability:
— Carbon does not oxidize under the operating conditions.
— Direct heating with steam can be used for CO, desorption.



Merits of the Sorbent — Physical Properties
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Heat of Adsorption (kJ/mol)
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CO, loading Between 30° and 110°C on ACS Sorbents
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Removal of CO, from Air-CO, Mixture
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Run Time (sec)
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Capture Efficiency and Product Purity
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Improved Capture Efficiency and Purity
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Technical and Economi
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Comparison of CO, Capture Costs

CO2 Capture | CO2 Capture
with with the
No CO2 Economine Carbon
Parameter Unit Capture FG+ Sorbent
Power Production @100%
Capacity GWh/yr 4,818 4,818 4,760
Power Plant Capital c/kWh 3.17 5.96 4.40
Power Plant Fuel c/kWh 1.42 1.96 1.55
Variable Plant O&M c/kWh 0.51 0.87 0.66
Fixed Plant O&M c/kWh 0.80 1.30 0.96
Power Plant Total c/kWh 5.89 10.10 7.56
CO2 TS&M c/kWh 0.56 0.54
BOTTOM LINE TOTAL c/kWh 5.89 10.66 8.10
Increase in COE % 0.0% 80.2% 37.2%
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Break-Down of the CO, Capture Cost Using ACS Sorbent
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Cost of CO, Capture in Chemical Applications

CO, capture Size | Cost of CO, Capture | Cost of CO, capture
(kilotons/year) (S/ton) @15% CO, | (S/ton) @25% CO,
in Process Gas in Process Gas

40 24.0 20.7

320 14.2 94

1600 10.7 6.3
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Conclusions and Summary

CAXBON

MANAGEMENT 27

EEEEEEEEEEEEEEEEEEEE



CAKBON

MANAGEMENT

TECHNOLOGY CONFERENCE 28



CAKBON

MANAGEMENT 29

TECHNOLOGY CONFERENCE



CXB O N CARIBE ROYALE HOTEL & CONVENTION CENTER

MANAGEMENT ORLANDO, FLORIDA, USA // 7-9 FEBRUARY 2012

TECHNOLOGY CONFERENCE

The authors acknowledges the
(1) financial support from the National Technology
Laboratory (NETL) of the U.S. Department of
Energy (DOE), under Cooperative agreement No.:
DE-NTO0005578 and (2) the technical discussion
with Mr. Andrew O’Palko at DOE-NETL.

WWW.CARBONMGMT.ORG



