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About CarbonOrO
CarbonOrO has developed a unique technology to capture CO2 (carbon) from gasses.
This will save up to 50% on operational costs by using an energy-efficient proprietary
process and by turning waste heat into value.
Applications are in the production of biomethane (the sustainable equivalent of natural
gas) and CO2 (e.g. for use in greenhouses or cooling); both markets are set for strong
growth. The huge potential in Carbon Capture and Storage (CCS) can only be unlocked
by political decisions.
CarbonOrO technology was originally developed by Eindhoven University of Technology
and AkzoNobel. CarbonOrO is now the exclusive holder of IP.
CarbonOrO partners with

, a global player in gas treatment systems.

The company has gained traction and built a prospect list with renowned players.
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Market potential (CCS, oil/gas)
Energy experts consider Carbon Capture and Storage (CCS) essential in mitigating
climate change. CCS is the only viable option to reduce emissions from fossil fuels on
short term. In heavy industry, using concentrated heat, it is the only option available.
CCS is hampered by low costs for emissions
(a political decision), regulatory uncertainty
on storage and high costs for CO2 capturing.
CarbonOrO slashes capture costs with up to
50% to 25 €/ton (target).

In the EU, 11.000 installations pay for emitting 2 billion tons of CO2 per annum.
Shrinking the available amount of emissions is to create scarcity of emission allowances
and a higher price which is currently around 5 €/ton.
Carbon capture is widely used in oil and gas exploration. First to filter CO2 from oil/gas
at wells, reducing pressure and enhancing caloric value. Second, CO2 is injected into
depleted wells to revitalize them (Enhanced Oil Recovery) and give them a second live.
To meet industry scale and standards, CCS market entry requires a sizeable partner and
the development of a license model.

Market potential (CO2)
CO2 is not only a green house gas, it is also a valuable feed stock used in greenhouses, in
cooling and as feedstock for food and chemicals. In the circular economy, CO2 is the
main ingredient for sustainable fuels like methanol or DME.
The Netherlands has a unique position on
CO2 with an existing infrastructure (OCAP)
connecting the Rotterdam industry area to
the Westland greenhouses.
Dutch authorities and industries have strong
ambitions to grow Rotterdam into the most
sustainable port of the world and the CO2
hub of Europe. Various stakeholders have
joined the CO2 Smart Grid initiative.
Target production costs for high quality CO2 using CarbonOrO technology are 30 €/ton.
Commercial prices range from 70 €/ton (Dutch greenhouses) to more than 250 €/ton
(liquefied, Eastern Europe).

Market potential (biomethane)
Biomethane is the sustainable equivalent of natural gas, produced by anaerobic
digestion of organic material into low-quality biogas and CO2 removal (‘upgrading).

CarbonOrO increases biomethane plant
output with 15% in comparison with
traditional upgrading, at comparable CAPEX.
CarbonOrO targets to further drive down
CAPEX in a ‘value engineering’ project.
Global investments in renewables focus on electricity. Biomethane is currently the only
viable option to deliver sustainable energy to industries like steel, chemicals and
cement.
In the EU, biomethane production is set for strong
growth (especially in the UK, Spain and France) reaching
3% of indigenous gas consumption as per 2020.

Biomethane project are usually built ‘green field’. CarbonOrO will offer a standardised
container that can be bought or leased.

CarbonOrO technology (detail 1)
Most sizeable carbon capture installations are built on amines, molecules that will bond
to CO2. A basic amine installation contains two main parts, an absorber and a desorber.
An amine solution is circulated between the absorber and the desorber.
In the absorber, CO2 bonds to the amines at ambient temperature. In a traditional
amine installation CO2 is released by heating up the desorber to appr. 140 °C.
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CarbonOrO technology (detail 2)
CarbonOrO uses a unique amine mixture that -due to an odd chemical effectdecomposes in two fractions, both not capable of bonding CO2, at appr. 75 °C.
This will release CO2 significantly below the desorber temperature of prevailing
installations, saving on energy for heating up the desorber.
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CarbonOrO technology (detail 3)
Waste heat (hot water) can be used to drive the low-temperature CarbonOrO process.
The use of waste heat is not possible with traditional amines, where the desorber
operates at appr. 140 ˚C.
Low operating temperatures will also reduce CAPEX for utilities. Additional savings may
result from reduced costs for safety/inspections and (future) use of plastic instead of
stainless steel components.
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Development steps

CarbonOrO’s proposition
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Roadmap
2013

2017

2018
2nd biomethane
installation

Technology
ready
R&D
Build IP
Engineer container
Apply for grants1
Tight on spending

1 KIC-InnoEnergy, Climate-KIC,
2 EU

Operational
Biomethane
Standardized container
Hofstetter partnership
Value engineering
Lease model
Conversion of prospects
Strengthen team
Apply for grants2

MIT, TKI-Gas, EU SME Phase 1
FTI/SME Phase 2, national schemes with partners

Operational
CO2

CCS profile

Autonomous growth
Develop projects

Autonomous growth
Grow with CO2-partner
Develop projects

Grow with CCS-partner
Depends on policy
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Arie van de Groep
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Dunbar Energy Recovery Facility
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Renewable methanol

Polianec Greenhouse Project
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What do we need?
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