CO2
Underground:
Utilization Technologies &
Direct Air Capture

Carbon Dioxide
Removal (CDR)
“My tumultuous relationship
with carbon dioxide has been
going on as long as I’ve been
flying in space … We now
have a device [on the ISS]
called the carbon dioxide
removal assembly, or CDRA,
and it has become the bane of
my existence … If we are
going to get to mars, we are
going to need a much better
way to deal with CO2.”
– Scott Kelly

Our
Climate
Policy
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Technology
Inclusive

• Address emissions across all sectors, reaching net-zero by 2050.

• Increase innovation to reach emissions goals faster and at lower cost.

• Utilize all zero carbon resources to create a carbon-free
economy.

Why Carbon
Capture?
“We could go to zero emissions tomorrow and we’re
still in a hell of a mess. And we’ve got to start talking
about not only controlling emissions, which is
urgent, but also pulling out what’s already in the
atmosphere.”
-- Senator Angus King

Carbon
capture &
mitigation

National Academies of Science Negative Emissions Technologies
and Reliable Sequestration: A Research Agenda, Oct. 2018

What is
Direct Air
Capture?
Using the same capture
technology as postcombustion capture,
ambient air is passed
over solvents and
sorbents to collect CO2.
Unlimited capture
potential.

Commercializing
Direct Air Capture
Companies are demonstrating early
successes in capturing CO2, and
tapping into new and existing markets
for CO2.

Carbon Engineer ing – Canada
• Founded in 2009
• “Air to Fuels” technology.
• Just announced joint venture with Oxy petroleum to use DAC for EOR
in the Permian Basin (TX).

Climeworks – Switzer land, Iceland, Italy
• First commercial DAC plant in Switzerland (2017).
• Commercial partnership with Audi to make low-carbon diesel.
• Two demonstration plants (Iceland, Italy).

Global Thermostat – United States
• Commercial partnerships for CO2 supply; biofertilizers, water
desalination, industrial gas and plastics.
• Building world’s largest DAC facility in Huntsville, AL.
Copyright Climeworks

What is
Carbon
Utilization?

Fuels

Turning CO2 from waste to
commodity, companies are
both recycling CO2 and
permanently sequestering
it in a wide array of
commercial products.
Estimated $1 trillion US
market opportunity.
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Jet fuel
Synthetic fuels
Algae based fuels
Ethanol

New
Materials

Chemicals
&
Plastics
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Polyurethane
Polycarbonate
Preservatives
Medical grade
Ethylene glycol
(antifreeze)

Building
Materials

• Cement and
concrete
• Asphalt
• Aggregate
• Mass timber

• Carbon fiber
• Carbon nanotubes
• Graphene

Agriculture

• Algae-based animal
feed
• Fertilizers
• Pesticides
• Biochar

Commercializing
Carbon Utilization

Jet Fuel: LanzaTech, IL
• Uses waste gas from steel mills, gas processing to create ethanol.
Partnership with Virgin Atlantic to mix CO2-derived jet fuel (70% less
GHG intensive).
• Partnership with AccelorMittal to produce ethanol from steel mill
waste gases (Ghent, Belgium).

Already 49 companies in the United States
are commercializing CO2 based products.
Concrete: Solidia Technologies , NJ
• Developed process to use CO2 instead of water to cure concrete (70%
less GHG intensive).
• Partnerships with large industry/investors, including; LafargeHolcim,
Air Liquide, BASF, BP.

Plastics : Newlight Technologies , CA
Copyright LanzaTech

• Developed “AirCarbon,” a plastic made from CO2 and methane.
• Agreements to supply plastics to companies such as Ikea, Dell and the
Body Shop for use in packaging, containers, and other products.

Informing an RDD&D Agenda:

National Academy of
Sciences
Gaseous Carbon Waste Streams
Utilization: Status and Research Needs

National Academy of Sciences

Negative Emissions Technologies and
Reliable Sequestration

US Department of Energy

Rhodium Group

Rewiring the Carbon Economy

Policies for the US to Advance
Direct Air Capture Technology

“The single greatest thing
45Q did is it put carbon
capture on the map.”
Senator Heidi Heitkamp

Policy
Environment
for
Carbon Capture

Carbon Capture Coalition, Federal Policy Blueprint, May 2019
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