Innovative Solutions
for Carbon Capture
& Utilisation
A broad knowledge base

ecn.nl

For over two decades, ECN has been
at the forefront of research into CO2
capture, storage and utilisation.

What started out with feasibility studies into the cost of CO2
capture in fossil-fuelled power plants and its role in the energy
system, has developed into a broad portfolio of expertise,
experience & infrastructure.

What can ECN do for you?
• Accelerate your innovation from design through to
demonstration
• Design a conceptual process tailored towards your
specific situation and boundary conditions
• Develop novel materials for your industrial CCS
application based on over 20 years of experience
• Utilise / offer access to an extensive process
infrastructure spanning the full range from
fundamental laboratory testing to applied piloting

syngas with the separation of CO2 in one process step. As a
pressure swing adsorption process, SEWGS is unique in that it is
carried out at high temperatures (300-400°C). SEWGS reduces
the efficiency penalty of CO2 capture and also lowers capital costs
by combining several process steps in one, and by alleviating the
need for heating and cooling steps. Together with our industrial
partners, ECN is developing the complete SEWGS technology
solution, from CO2 sorbents to the entire process set-up for
application in natural gas, coal gas fuelled power plants and
industrial processes.

Developing CO2 capture technology
At ECN, we are developing innovative technologies to reduce
the cost and energy penalty of CO2 capture. Our philosophy is
to start with a process analysis of the CO2 capture technology in
your power plant or industrial process. This gives us guidelines
and boundary conditions that enable us to develop the right
processes and materials. Over the years we have developed
several pre-combustion CO2 capture technologies. Two examples
of these are Sorption-Enhanced Water-Gas-Shift (SEWGS) and
hydrogen membrane reactors. Both transform CO2 capture into a
benefit, by using the separation of CO2 to enhance the production
of hydrogen rich fuel. In addition, we have developed a postcombustion technology that can remove CO2 from flue or product
gas stream.

SEWGS pre-combustion capture technology
The Sorption-Enhanced Water-Gas-Shift (SEWGS) pre-combustion
capture technology combines the production of hydrogen from

A unique process development unit has been constructed to
optimise the SEWGS technology. The unit consists of six reactors,
each six meters tall. The reactors contain beds of pellets that
catalyse the chemical reaction and adsorb CO2. By switching
valves, the reactors are operated in cycles of CO2 adsorption and
desorption to allow for continuous production.
Advantages of this technology include high carbon recovery rates
exceeding 90%, considerable saving of investment costs for heat
exchange, and high efficiency due to the decarbonised fuel being
produced without noticeable loss of compression energy.

Hydrogen selective membranes

Oxy-Fuel Simulation Analysis

Supported dense metal membranes have been designed to
separate hydrogen from a pressurised gas stream to produce high
purity hydrogen. Techno-economic assessment studies on the
use of hydrogen membranes reactors in power plants for precombustion CO2 capture show that this technology combines low
efficiency penalties with low costs. Not only are we developing
thin-layer dense metal membranes and a high-pressure hightemperature seal, but we are also marketing separation modules
under the HYSEP® brand. We are now scaling up the membrane
tubes and modules, and testing the modules in simulated
industrial conditions - for example in the steel and cement
industry.

For oxy-fuel pulverized coal (PC) power plants, a robust
understanding of the behavior of mineral matter in coal is essential
for boiler designers and operators alike. Since the behavior
differs from that of conventional air blown PC combustion, we
have developed a unique ‘Lab Scale Combustion Simulator’ (LCS)
at ECN. This facility allows us to study the effects of oxy-fuel
conditions on corrosion and on slagging & fouling of ash. Using
ECN’s unique LCS we help power production companies gain
valuable data on various types of coal and biomass.

Unique Test Facilities
ECN has a unique test infrastructure that can be used to help
accelerate your innovation. One example is our bespoke ‘Process
Development Unit’ called the MEMCAP designed for testing
membrane separators and reactors that can be implemented in
power plants with CO2 capture. The largest membrane stream
reformer reactor that we have tested contained 1m2 of membrane
surface area. The hydrogen production capacity can be as high
as 10 Nm3/h. The MEMCAP can be operated up to 40 bar and to
600°C to demonstrate the feasibility of membrane reactors at
bench scale. It can be used to test reactor concepts and to study
membrane and catalyst characteristics.

Accelerating Innovation for Carbon Capture
ECN has been actively involved in a various joint industry research
programmes on carbon capture, storage, usage & reuse over the past
20 years. Our focus is on developing solutions that will make carbon
capture a viable part of the transition to a sustainable energy system.
Our state-of-the-art knowledge and market oriented approach as
well as the close collaboration with our clients have earned us a
leading position in energy efficiency and renewable energy solutions.

Join Us!
ECN is constantly on the look out for like-minded partners to
further develop carbon capture and utilisation technologies.
ECN is committed to working with and for the market to
enable a transition to a sustainable energy system, where
carbon capture and utilisation has an essential role to play.
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