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Enhanced Sinks I: Carbon Capture and Sequestration - LP

Summary

Students will learn the basics of carbon capture and sequestration (CCS).  Spiraling from the carbon cycle activity, students will investigate how CCS could be an important mitigation strategy for carbon emissions.  Juerg Matter lectures and students discuss their written homework responses.

Learning Objective

In this lesson, students will:

· Define carbon capture and sequestration 

· Understand the importance of developing carbon emission mitigation technologies

· Investigate the potential impact of CCS through a discussion of their homework assignment  

Assigned Student Preparation

Read:
· IPCC Special Report on Carbon Dioxide Capture and Storage (2005): Technical Summary
http://www.ipcc.ch/pdf/special-reports/srccs/srccs_technicalsummary.pdf
	Delivery Note:  Ensure that IPCC report links are still active. 


Preparation before Class

· Ensure that the class has wireless access 

· Read and grade student responses

Homework to Collect and Grade

There are three main CO2 storage reservoirs / options (see reading assignment):
1) Ocean
2) Geologic (deep saline aquifers, depleted oil/gas reservoir)
3) Mineral carbonation

What are the pros & cons of storing CO2 in the ocean, in geologic reservoirs or in form of minerals (mineral carbonation)?  Post a 400-500 word written response to Courseworks.  Cite the assigned reading.

Opening Activity - Lecture
(60 minutes)
1. Juerg provides a CCS introductory lecture. 

2. The lecture includes an overview of Juerg’s CCS work in Iceland. 

3. Juerg addresses student questions.
Group Activity - Discussion
(30 minutes)

1. Students break into groups where they’ll identify the benefits of CCS as well as the obstacles its CO2 storage presents. 
2. Students should determine, based on their research and discussion, which carbon capture reservoir presents the least amount of challenges. 

	Delivery Note:  As always, circulate around the room to help any students who may be struggling or confused. Students may have trouble understanding the task.


Wrap-Up 
(20 minutes)
1. Discuss findings from group activity as a class - each group presents a summary.  

2. Professor puts the class lecture and group activity into real world context.  

3. Remind students to check Courseworks for their next HW assignment. 

Enhanced Sinks II: Carbon Capture and Sequestration - Learning Resources/Extensions

Multimedia Lecture Resources

1. World Resources Institute, Carbon Capture and Sequestration, CCS: The Basics, http://www.wri.org/project/carbon-capture-sequestration  

Description:  World Resources Institute’s description of “carbon capture and storage” as  “A bridge to a low-carbon future.”  Defines carbon capture and sequestration (CCS) as: “a broad term that encompasses a number of technologies that can be used to capture CO2 from point sources, such as power plants and other industrial facilities; compress it; transport it mainly by pipeline to suitable locations; and inject it into deep subsurface geological formations for indefinite isolation from the atmosphere.”  

Recommended Use: As a means of exploring the reality and potential as CCS as a means of mitigating carbon consumption and emission, thus global climate change. 

2. Introduction to Carbon Capture and Sequestration, http://www.ccs-education.net/ 

Description: Provides a brief overview, courtesy of National Energy Technology Lab, on what carbon sequestration is.  It also addresses emerging technologies in carbon sequestration. 

Recommended Use: To introduce students to carbon sequestration. 

3. World Resources Institute, Carbon Capture and Sequestration, Carbon Capture and Storage: A Bridge to a Low Carbon Future, http://www.wri.org/project/carbon-capture-sequestration 

Description: Shows industry’s push for investment in and application of carbon capture and sequestration technologies. 

Recommended Use: Potentially used as an activity to probe into the benefits and costs of carbon capture and sequestration. 

Game/Activity Resources

1. Carbon Capture and Sequestration Technologies database at MIT, http://sequestration.mit.edu/ 

Description: The Carbon Capture and Sequestration Technologies Program at MIT conducts research into technologies to capture, utilize, and store CO2 from large stationary sources.  It is part of an industrial consortium started in 2000.  The research incorporates technical, economic, as well as political aspects of the technologies.  As part of the program’s education and outreach component, MIT has made CCS data available accessible, as well as an interactive map of the project sites.  

Recommended Use:  Create a data oriented activity that compares carbon capture data from the Department of Energy’s (DOE) National Energy Technology Lab (NETL) and MIT to historical CO2 data from Mauna Loa to extrapolate the impact of CCS as a mitigation tool. 

2. Carbon Capture and Storage Animation, http://www.youtube.com/watch?v=R0i6dhEPSwU&feature=related 

Description: An animation that shows in a visual, easy to understand format how CCS works.  

Recommended Use: Animation to support the MIT data video - to enhance it and provide a visual element.

Course Reading Resources:

1. IPCC, The IPCC Special Report on Carbon dioxide Capture and Storage, www.netl.doe.gov/publications/.../carbon.../Plenary%20Coninck.pdf 
Description: Provides an overview of CCS as a means of mitigating carbon emissions. 

Recommended Use: To support the data analysis class activity. 

2. NETL, Geoscience Perspectives in Carbon Sequestration: Educational Training and Research through Classroom, Field, and Laboratory Investigations 
Description: Describes an NETL carbon sequestration project designed to improve undergraduate and graduate level literacy of carbon sequestration and its related science. 

Recommended use: To demonstrate emerging careers in the sciences. 

3. World Resources Institute, Carbon Dioxide Capture and Storage and the UNFCCC: Recommendations for Addressing Technical Issues, http://www.wri.org/project/carbon-capture-sequestration 

Description: A report detailing technical recommendations regarding the employment of CCS technologies. 

Recommended Use: To provide some background information regarding CCS (includes a summary of CCS). 
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