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durable store

Carbon Utilization
Conversion of CO, to value-
added products

Carbon Storage
Safe, cost- effective, and

permanent geologicstorage
of CO,

Carbon Capture
Capturing CO, from new and
existingindustrial and power
plants
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PROGRAM
HIGHLIGHTS

70+ ACTIVE RESEARCH
PROJECTS WITH OVER 30
DIFFERENT PARTNERS

LIFE CYCLE ANALYSIS &
TECHNO-ECONOMIC
ANALYSIS TOOLS

TECHNOLOGY TESTING
FACILITIES

KNOWLEDGE SHARING
AND COLLABORATION
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Catalytic

Algae & Uptake Conversion

Bioproducts

CARBON

CONVERSION

Inorganic
Materials

Working
Mineralization Physical Services Fluids

Focus of other programs
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Gaseous Carbon Waste Streams Utilization:
Status and Research Needs

CONSENSUS STUDY REPORT

. . GASEOUS CARBON WASTE
 Characterization of Carbon Resources STREAMS UTILIZATION

Status and Research Needs

Research Agenda and Challenges

Technical review of Conversion Pathways

Enabling technologies

Life cycle assessment

Market and Commercialization
Opportunities

https://www.nap.edu/catalog/25232/gaseous-carbon-waste-streams-utilization-status-and-research-needs
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https://www.nap.edu/catalog/25232/gaseous-carbon-waste-streams-utilization-status-and-research-needs

Carbon Utilization Challenges

Catalytic Conversion Electrochemical & Mineral Biological Capture
Challenges o Photochemical , Carbonation , :
& Conversion
Challenges
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. Evaluation of technologies

Tools we have now What we need:

CARBON DIOXIDE UTILIZATION

 Benchmarking

* Reporting

e Testing Facilities

 Systems-level
understanding of
risks & benefits

 Knowledge sharing
across disciplines
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. Reactive Capture and Conversmn (RCC)

Newer area of focus within the program s ppine > o
where CO, becomes incorporatedinto the ‘°":§m;;’"a' T I
final product and is neither regenerated,
transported for further use, nor stored as crificslFarameters:
pure CO,. Selected five new national lab ' prtt'gtp
projects to: + Carbon intensity
- Energy efficiency

(1) address the mismatch in existing rates » * ST
(2) develop approaches that are robust S — \ :'d/t‘“kg';’”

under intermittent operation; — icw o
(3) identify locations with availability of . j lzptatbanding

CO,, access to inexpensive, renewable idl-2 sl |

electricity, and proximity to product wsacaman by

markets.

Direct Air Capture feued vipipeline —p- _J

CO, captured from atmosphere

Figure 2 from Summary Report of the Reactive CO2 Capture: Process Integration
for the New Carbon Economy Workshop, February 18—19, 2020
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. Carbon Utilization Program Structure

Challenges

Catalytic
Algae & Uptake Conversion

Bioproducts

* Scale & Rate of CO, emissionsrelativeto
of CO, conversion

* Determining economic viability and
environmentalimpact requires significant
resources-> very place-based

[ CARBON
CONVERSION

* Technical viability is relatively easy to qualify

e Sweetspot of low carbon & low-cost
energy like electricity, CO, sources,
markets, and transportation betweenit all

Working
Mineralization Physical Services Fluids

Focus of other programs
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cCoO https://netl.doe.gov/coal/carbon-

utilization
CARBON UTILIZATION
Amishi Kumar Joseph Stoffa
Program Manager CO2 Utilization NETL Technology Manager
Amishi.kumar@hg.doe.gov Joseph.stoffa@netl.doe.gov
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