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Carbon Capture and Storage Value Chain

Monitoring (5%)Storage (8%)Transportation (3%)Compression (11%)Capture (73%)

Source: NETL, Cost and Performance Baseline for Fossil Energy Plants, Revision 3, July 2015
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CO2 PARTIAL PRESSURE AND CAPTURE COST

Cost of Capturing CO2 from Industrial Sources, January 10, 2014, DOE/NETL-2013/1602 
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POST-COMBUSTION PROCESS CONFIGURATION

Two-step separation process requiring 5 energy inputs:

Energy = Q (sensible) + Q (reaction) + Q (stripping) + W (process) + W (compression)

ALL must be reduced in order to significantly reduce Capture COE impact!

Post-combustion CO2 capture from 

flue gas, which is only ~14% CO2
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IGCC PROCESS CONFIGURATION

Pre-combustion CO2 capture from 

shifted syngas which is ~40% CO2
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SOLVENT CAPTURE PROCESS
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Membranes

Solvents

Sorbents

CAPTURE = MATERIALS + SPECIFIC PROCESS

Hollow fiber 

membrane 

Flat Sheet Membrane



energy.gov/fe

Aerosols 

Degradation 

Corrosion

Viscosity Attrition 

Disposal & Loss

Oxidative Thermal

Lloyd M.Robeson, Journal of Membrane Science, 320, 2008, 390-400
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Selectivity and Flux 

Carbon Capture Program Specific Challenges
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CARBON CAPTURE PROGRAM

ADDRESSING LARGER-SCALE CHALLENGES

NATIONAL CARBON 
CAPTURE CENTER

SMALL PILOTS LARGE PILOTS



energy.gov/fe

CARBON CAPTURE FRONT-END ENGINEERING                            

DESIGN (FEED) STUDIES 
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THIS IS CONFIDENTIAL, BUSINESS SENSITIVE, DELIBERATIVE, AND PRE-DECISIONAL DEPARTMENT OF ENERGY INFORMATION, 

PROTECTED FROM UNAUTHORIZED DISCLOSURE PURSUANT TO THE FREEDOM OF INFORMATION ACT, UNLESS THE COURTS DIRECT 

OTHERWISE.

Enchant Energy LLC
(12854294) New York, NY

San Juan Generating Station, 

NM 

Ion Engineering LLC
(12854929) Boulder, CO

Nebraska Public Power 

District Gerald Gentlemans

Station Unit 2, NE 

Membrane Technology 

and Research, Inc.
(12854825) Newark, CA

Basin Electric Dry 

Fork Station, WY

Minnkota Power 

Cooperative, Inc.
(12854447) Grand Forks, ND

Milton R. Young 

Station Unit 2, ND

Board of Trustees of the University 

of Illinois
(12854268) Champaign, IL

Prairie State Generating 

Company’s Energy, IL

Bechtel National, Inc.
(12855067) Reston, VA

Panda Power 

Funds, TX 

Southern Company Services, Inc.
(12854859) Birmingham, AL

Plant Barry 6 &7 AL or

Plant Daniels 3&4. MS 

The University of Texas at 

Austin
(12855053) Austin, TX

Golden Spread Electric 

Cooperative Mustang, TX

Electric Power Research 

Institute, Inc.
(12854657) Palo Alto, CA

Elk Hills Power Plant, CA 

Natural Gas

Coal 

Applicant Locations and Host Sites
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FUTURE COMMERCIAL-SCALE DEPLOYMENT

Integrated R&D Approach

2017
Large Capture 
Pilots Initiated

2017
Initiate Storage 
Feasibility for 
Integrated CCS

2020
R&D Completed for Carbon 
Capture 2nd Generation 
Technologies

2025
Integrated CCS 

Projects Deployed

2022
Commercial-scale 
Storage 
Complexes
Characterized

2035
Transformational  

Technologies 
Available for 
DeploymentCarbon

Capture

Carbon
Storage



Thank You

Lynn.Brickett@hq.doe.gov

Questions?
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