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Introduction

Source: Source: WorldPress.comWorldPress.com
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Introduction

COCO22 Stationary Sources and Potential Storage SiteStationary Sources and Potential Storage Site

Source: IPCC CCS Special Report, Technical Summary: pp24  Source: IPCC CCS Special Report, Technical Summary: pp24  
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Capture

Source: IPCC CCS Special Report, Technical Summary: pp26 Source: IPCC CCS Special Report, Technical Summary: pp26 

Overview of COOverview of CO22 Capture Processes and SystemsCapture Processes and Systems



6

Introduction

Source: IPCC CCS Special Report: pp79Source: IPCC CCS Special Report: pp79

Candidate Gas Stream for COCandidate Gas Stream for CO22 CaptureCapture
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Capture

AmineAmine--based Capture System at based Capture System at PulversiedPulversied CoalCoal--fired Power Plantfired Power Plant

Source: IPCC CCS Special Report: pp114 Source: IPCC CCS Special Report: pp114 

• In post‐combustion capture system, CO2 captured from flue gases produced by 
combustion of fossil fuels and biomass



8

Capture

Conventional Pre‐combustion CO2 Capture

Source: ECNSource: ECN

• Pre‐combustion capture involves reacting a fuel with oxygen or air and/or steam to give mainly 
a ‘synthesis gas (syngas)’ or fuel gas’ composed of carbon monoxide and hydrogen. 

•Hydrogen rich gas at lower temperature before entering gas turbine
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Capture

Choosing Absorption Methods for Pre‐combustion Capture 

Source: ECNSource: ECN
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Common solvents for CO2 Removal at pre‐combustion Capture Process

• Low partial CO2 pressure: chemical solvents, 

e.g. MEA, MDEA

•High partial CO2 pressure: physical solvents,  

e.g. Rectisol, Selexol
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Principle of OxyPrinciple of Oxy--fuel Gas Turbine Combined Cyclefuel Gas Turbine Combined Cycle

Source: IPCC CCS Special Report: pp126Source: IPCC CCS Special Report: pp126

In oxy‐fuel combustion, nearly pure oxygen is used for combustion instead of air, resulting in a 
flue gas that is mainly CO2 and H2O.
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Transportation OptionsTransportation Options

•• Pipeline (viable for transporting above 1 million tonne pa)Pipeline (viable for transporting above 1 million tonne pa)
•• Ship (only at certain condition)Ship (only at certain condition)
•• Tanker Vehicle (only for moving small amount of COTanker Vehicle (only for moving small amount of CO2, 2, e.g. e.g. 

50,000 tonnes CO50,000 tonnes CO22 from capture pilot pa)from capture pilot pa)
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Transportation

Costs of COCosts of CO22 Transportation OptionsTransportation Options

Source: IPCC CCS Special Report, Technical Summary, pp31Source: IPCC CCS Special Report, Technical Summary, pp31
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Transportation

Source: European Energy ForumSource: European Energy Forum

COCO22 Pipeline in North AmericaPipeline in North America
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Transportation

Source: Source: ChemicaLogic Corporation
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Storage

Dated back 1977Dated back 1977
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Storage

Comparison of the magnitude of CO2 injection activities illustrating that the 
storage operations from a typical 500‐MW coal plant will be the same order 
of magnitude as existing CO2 injection operations

Source: Heinrich et al, 2003Source: Heinrich et al, 2003
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Cost and Finance

Source: IPCC CCS Special Report, pp347Source: IPCC CCS Special Report, pp347

Capture Cost based on StateCapture Cost based on State--ofof--art Technology in 2005art Technology in 2005
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Cost and Finance

Mitigation cost for different combination of CCS technologiesMitigation cost for different combination of CCS technologies

Source: IPCC CCS Special Report, pp347Source: IPCC CCS Special Report, pp347



Estimates for CCS Costs in China

Source:  NZEC, COACH, LINKSCHINA ResearchSource:  NZEC, COACH, LINKSCHINA Research

Cost and Finance
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Cost and Finance

Source: Source: MckinseyMckinsey and Corporation, 2008and Corporation, 2008



Typical Layout of Chinese Power Plants

Rural area, sufficient space, with access to storage site

Source: Source: LinksChinaLinksChina 20092009

Capture Ready



Rural area, sufficient space, with access to storage site

Existing Plants Retrofitting potential
‐ A survey of 103 power plants in China

46%

35%

19%
Source:  LinksChina, 2009

Capture Ready
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Capture Ready
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Capture Ready

At the request of the Gleneagles G8 summit, the IEA Greenhouse Gas Programme

published a study which identified the following key elements for CCR power plants:

► A CO2 capture ready power plant is a plant which can include CO2 capture when the 
necessary regulatory or economic drivers are in place. The aim of building plants that 

are capturing ready is to reduce the risk of stranded assets and carbon lock‐in.

► Developers of capture ready plants should take responsibility for ensuring that all 
known factors in their control that would prevent installation and operation of CO2

capture have been identified and eliminated. This might include:

☉ A study of options for CO2 captures retrofit and potential pre‐investments

☉ Inclusion of sufficient space and access for the additional facilities

☉ Identification of reasonable routes to storage of CO2 Competent authorities involved 
in permitting power plants should be provided with sufficient information to be able to 

judge whether the developer has met these criteria.

Source: IEA GHG, 2008Source: IEA GHG, 2008
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Capture Ready

Source: Liang et al, 2009Source: Liang et al, 2009

Capture Ready investment reduces closure possibilityCapture Ready investment reduces closure possibility
‐ A study of CO2 capture ready at Chinese coal‐fired power plant
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Capture Ready
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CCS Policy

Source: Source: GibbinsGibbins and Hannah, 2008and Hannah, 2008

Schematic of twoSchematic of two--tranche model for demonstration and deploymenttranche model for demonstration and deployment


