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What is CCS?

ÅCCS: Carbon Capture and Sequestration

ïAlso, called Carbon Capture and Storage

ïCarbon Capture and Geological Storage (CCGS)

Electricity 

Generating 

Station

Sequestration: The state of being alone or being kept apart  from others. 

(Merriam Webster Dictionary) 



Carbon Dioxide Capture and

Sequestration Involves 4 Steps

Capture
Geological

Sequestration

Pipeline

Transport
Compression



Carbon Capture and 

Sequestration 101: Objectives

ÅFamiliarity with Concepts and Terminology

ÅThe Case for Carbon Capture and 
Sequestration

ÅTechnology Overview

ïCapture

ïTransportation

ïSequestration

ÅRisks of CCS

ÅGlobal and N. American Potential for CCS

ÅCosts of CCS

ÅInstitutional Incentive and Barriers



The Case for CCS
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Carbon dioxide emissions have risen dramatically over the 

past two hundred yearsé

é leading to the buildup of carbon dioxide in the atmosphere,

é global warming, and

é ocean acidification.

IPCC, 2007

We need to reduce CO2 emissions dramatically, beginning now. 



Why CCS? Decreasing Reliance on 

Fossil Fuels Will Be Challenging
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EJ = 1018 Joules

Global Energy Consumption (EJ) Å 85% of U.S. energy supply 
from fossil fuels

Å 80% of U.S. energy supply 
projected by 2030

Å Reductions of CO2 and other 
greenhouses gases of  50 to 
80% are needed by 2050

Å Low carbon emission 
electricity options

ï Renewable energy (sun and 
wind)

ï Nuclear power

Å Growth of these is unlikely to 
be fast enough to achieve 
needed emission reductions



Why CCS? We Are Not Running 

Out of Fossil Fuels.

From Hermann, 2006: Quantifying Global Exergy Resources, Energy 31 (2006) 1349ï1366
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CCS Can Reduce Emissions 

from Many Sources

CCS is applicable to the 60% 

of CO2 emissions which come 

from stationary sources such 

as power plants, cement plants 

and refineries.

7,400 sources greater than 0.1 Mt/yr



CCS Is Expected to Contribute About 20%

to Needed CO2 Emission Reduction



Technology Overview

Capture
Geological

Sequestration

Pipeline

Transport
Compression



Option 1. Post-Combustion Capture

CO2 is captured 

after fuel has been burned 

Image Courtesy of ZEP



Post-Combustion 
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Solvent

Flue Gas

(5-15% CO2 + N2) 

Treated Flue

Gas (~90% capture)

(~1% CO2 + N2) 

Huaneng Group Post Combustion 

Capture Pilot, Beijing, China, 3000 t/yr
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