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o Motivation: Reactive Carbon Capture (RCC)

Process of capturing CO,
from a mixed gas stream
and converting it into a
valuable product without
going through a purified
CO, intermediate
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o Motivation: Reactive Carbon Capture (RCC)

1. Process intensification

2. Increased energy efficiency

3. Reduced capital expenses

4. Potential to eliminate transport and storage step

5. Integration with variable CO, sources (DAC, PSC Power and PSC Industrial)
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A RCC Process Intensification: DAC CO, Regeneration
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https://www.arpa-e.energy.gov/events/reactive-carbon-capture-workshop#:~:text=ARPA-E%E2%80%99s%20goal%20is%20to%20look%20beyond%20existing%20paradigms,carbon%20neutral%20chemicals%2Ffuels%20from%20captured%20CO%202%20feedstocks.

o Reactive Carbon Capture (RCC) Approaches

Multiple technology approaches to RCC, most are at the proof-of-concept stage
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o FECM Reactive Capture Portfolio: National Labs
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A\ FECM Reactive Capture Portfolio: SBIRs Examples
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o FECM Reactive Carbon Capture (RCC) Portfolio

* Majority of the projects at TRL 3-4 (lab/bench materials & component R&D)

* Broad distribution = f (products, CO, conversion, carbon capture material, CO, source)

Challenges:

Technical:

* Kinetics mis-match for CO, capture process (fast) and CO, conversion

* Process incompatibility: capture (O,, lower T) vs. conversion (reducing atmosphere, higher T)
* Low capture efficiency for mineralization/fixation approaches

* Durability of capture and conversion media with impurities: oxygen, water, SO,, NO,

Techno-economic:

* Reactive capture vs. [capture + conversion]
e CO, product market size
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A RcC Project Review Meeting (January 2024)

Key Objectives Participants

1. Review of RCC activities within DOE (FECM, Current DOE Projects

ARPA-E, IEDO, Office of Science-BES)

Fossil Energy and

* EﬁmERTﬁEFY Carbon Management
2. Understand current challenges and RD&D o
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nEEdS the field Of RCC CHANGING WHAT’S POSSIBLE

3. Identify activities needed to scale-up RCC Researchers

to achieve continuous operation
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products to target using RCC Engineering
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o Key Take-Aways: Research Questions

 What are the biggest technology challenges in advancing RCC technology towards process integration?

 What are unanswered scientific questions in RCC?
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3. Develop modular and dynamic RCC systems that
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o Key Take-Aways: RCC Market Pull and Collaboration

Market Pull Scenarios Fostering Collaboration

* What are promising products to make via RCC? What can DOE do to most effectively advance and
foster collaboration in the field of RCC?

* Whatis the main value proposition for RCC?

Recommendations/Next Steps Recommendations/Next Steps
1. Conduct technology-agnostic analysis of market 1. Align RCC efforts across DOE offices to provide
size and potential impact of RCC products in multi-office funding and address TRL gaps

different sectors and industries
2. Establish multi-lab consortium (academia,

2. Promote collaborations between technology national labs, industry ) that fosters partnerships
developers and off-takers of possible RCC products

3. DOE funding support to advance TRL of existing
3. Develop policy incentives for RCC technologies RCC technologies
including spectrum of CO, conversion products
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A Relevant NOI: FOA Carbon Management 2614
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Notice of Intent No.: DE-FOA-0003397

DISCLAIMER: The “Notice of Intent to Issue” is for informational purposes only; the Department
of Energy is not seeking comments on the information in this notice and applications are not
being accepted at this time. Any information contained in this notice is subject to change.

This is a Notice of Intent to Issue
Funding Opportunity Announcement No. DE-FOA-0002614
Title: Carbon Management (Round 6)

The Department of Energy (DOE) National Energy Technology Laboratory (NETL) intends to issue
Funding Opportunity Announcement (FOA) No.: DE-FOA-0002614 on behalf of the Office of Fossil
Energy and Carbon Management (FECM) in the middle of 2024 calendar year.

AOI-1F. Reactive Carbon Capture Approaches for Point Source Capture or Atmospheric Capture with
Integrated Conversion to Useful Products
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titled “Carbon Management (Round 6)" | netl.doe.gov


https://netl.doe.gov/node/13784
https://netl.doe.gov/node/13784
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