Greenhouse News
• the official newsletter of IEAGHG and its members •
September
Issue 127
March 2019 2017
• Issue• 133

GHGT-14 Summary Brochure and Highlights
Video Now Available!
IEAGHG are pleased to announce that
the GHGT-14 Summary Brochure is
now available. This brochure, produced
by IEAGHG, gives a comprehensive
summary of the 4 days of this exciting
conference and presents reflections
and outcomes, key learnings and
discussion points.
Please click the following links to
download either the high or low
resolution versions respectively.
HIGH RESOLUTION (31.3mb)
LOW RESOLUTION (4.9mb)
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For those of you who attended, we
hope that you enjoy re-living your
experience and for those who were not
able to join us, we hope it gives you a
great insight into the conference in
Melbourne.
You can also view the exceptional GHGT-14 highlights video, which is now
available on our YouTube channel via the following link:
https://youtu.be/4Offupa4Pqc
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IEAGHG look forward to welcoming you all to Abu Dhabi at
GHGT-15 in 2020!

CCP News
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IEAGHG Annual Review 2018 Now Available
IEAGHG are pleased to announce that the 2018 Annual Review is now available to
download. The Annual Review outlines the work undertaken and produced by the
IEAGHG including the GHGT-14 conference, networks, technical reports, information
papers and presentations made by members of staff at external meetings
Please click the following links to download either the high or low resolution versions
respectively.
HIGH RESOLUTION (16.2mb)
LOW RESOLUTION (2.6mb)
We hope you enjoy reading some of the most important highlights from the 2018
annual report.

Khalifa University Established the Research and
Innovation Center on CO2 and H2 (RICH) in Abu Dhabi,
by Mohammad Abu Zahra and Lourdes F. Vega, Khalifa University
Considering the current challenges in
terms of providing sustainable energy
sources and reducing greenhouse
gas emissions; Khalifa University
in Abu Dhabi has announced the
establishment of the Research and
Innovation Center on CO2 and H2
(RICH).
The center is established building upon complementary expertise of
researchers at Khalifa University and supported by highly reputed local and
international companies and organizations. RICH’s vision is to become
a world-leading center of excellence in the development of novel
materials and technologies for CO2 capture and utilization as well
as H2 production, storage and distribution using modelling and
experimental approaches. The intention is to become central
point for research, development, technology transfer and
awareness in CO2 and H2 in the UAE and the Middle East,
irradiating this expertise to the rest of the world,
by fostering innovation and multidisciplinary collaborations and knowledge exchange,
while serving the country and the world to mitigate climate change, addressing
industrial needs, educating highly skilled scientists and engineers, and
aiding the society in the search for clean energy and sustainable
products.
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In addition to the current activities developed by the members of the center, eight new research projects are starting as part of
the center launch: Novel materials for CO2 capture, advanced CO2 capture processes evaluation and integration, Solar-driven
conversion of CO2 into fuels and high added value materials, Machine learning approach for novel materials development,
Direct use of CO2 from waste to materials, Materials and Systems for H2 production and storage, Ammonia as a carbon-less fuel
using hydrogen and Integrated approach for strategic planning of H2/CO2 networks.
The RICH Center involve faculty members, research scientists, postdoctoral associates, lab engineers and graduate students
from Khalifa University. In addition, the center is supported by multiple local and international academic, governmental and
industrial stakeholders. Being the focal point for CO2 and H2 related research in the region RICH will build ties with universities,
research institutes and industrial partners aiming to develop new opportunities for collaboration and new projects in these
fields. The establishment of Industrial Consortium is currently under development.
For further information and to discuss collaboration opportunities, please contact the center director and CO2 utilization
theme lead Prof. Lourdes Vega (lourdes.vega@ku.ac.ae), the CO2 capture theme lead Prof. Mohammad Abu Zahra (mohammad.
abuzahra@ku.ac.ae), H2 production, storage and distribution theme lead Prof. Dimitrios Kyritsis (dimitrios.kyritsis@ku.ac.ae)
and outreach activities theme lead Prof. Ali Al Mansoori (ali.almansoori@ku.ac.ae).

Fully booked Climate Technology Conference
kicked off in Oslo
CLIMIT Summit 2019 brings
together more than 270
high-level speakers and
experts for exchanging ideas
and building knowledge
within the important climate
mitigation tool: Carbon
Capture and Storage (CCS).

Trude Sundset, CEO of Gassnova

Original
text:
https://
w w w. g a s s n o v a . n o / e n /
fully-booked-climatetechnology-conference kicks-off-in-oslo-today
(26.02.2019 11:57)
Minister of Petroleum and
Energy Kjell-Børge Freiberg
started
the
high-level
session of this year’s CLIMIT
Summit. He was followed by Patrick Child from the EU Commission, Angelos Kokkinos from the US Department of Energy
and representatives from central actors of the Norwegian CCS efforts who will discuss opportunities for cooperation in
this area.
CLIMIT is currently mobilizing the next wave of capture projects. These are projects that potentially will use
the storage infrastructure of the Norwegian full-scale demonstration project. Even on an international
scale, CLIMIT is contributing to progress. Along with funding from Swedish authorities, CLIMIT supports
testing of capture technology at the PREEM refinery in Sweden. This project could possibly lead
to an international source that could use the planned storage in the North Sea, says Freiberg.
He added: The Norwegian full-scale project would not have been possible without CLIMIT.
CLIMIT has supported development of every step in the value chain: capture,
transport and storage.
CEO of Gassnova, Trude Sundset, is also underlining the
importance of international collaboration.
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We learn something every day and this is why it is important that we exchange knowledge and pull in the same direction.
That’s exactly what we do at CLIMIT Summit. Our Minister of Petroleum and Energy already mentioned the Preem project.
And tomorrow we will sign an agreement with the American National Energy Laboratory (NETL) on exchange of personnel
between our facilities and offices. It is crucial that we all work together on accelerating technology development and
implementing CCS in industrial scale, says Sundset.
At CLIMIT Summit we also have broad participation from the industry, and speakers from among others Total, Equinor, Mo
Industrial Park, Eyde cluster, Preem AB, Federation of Norwegian Industry and Norwegian Oil and Gas Association.
CLIMIT is the Norwegian programme for research, development and demonstration of technology for CO2 capture, transport
and storage. The International Energy Agency IEA and the UN Intergovernmental Panel on Climate Change agree that
reaching the Paris goals without CCS will be extremely demanding. Through the CLIMIT research programme, Gassnova
and the Research Council of Norway are cooperating to fund CCS projects with about 20 million Euro annually.
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Amazing Abu Dhabi

Climate-Friendly Hydrocarbons from
Industrial Biogenic CO2, by Janne Kärki, VTT
VTT and St1 introduced a unique carbon dioxide utilization experiment in Finland aiming to produce hydrocarbons to be
refined to fossil-free petrol, diesel and chemicals.
Figure 1 - Pilot plant at Finnish biorefinery
produced climate-friendly hydrocarbons from
carbon dioxide and hydrogen

Carbon capture and utilization (CCU) is
considered as an interesting technology
concept in the future carbon-restrained
world.
CCU
enables
sustainable
product alternatives utilising only
renewable or recycled raw materials
and energy and promotes transition to
a circular economy. CO2 converted into
hydrocarbons with renewable electricity
can simultaneously provide raw materials
and fuels, a positive climate impact and
new business opportunities.
VTT Technical Research Centre of
Finland and Nordic energy company
St1 demonstrated in pilot scale how
hydrocarbons can be produced in a
climate-friendly way from carbon dioxide
extracted from the bioethanol production
and from hydrogen produced with
water electrolysis. The pilot started in
October 2018 and ran for almost five
weeks at the St1 biorefinery in Jokioinen,
Finland. The refinery producing 10,000
L bioethanol/y uses liquid starch from
enzyme production as its main feedstock
and produces liquid animal feed, soil
improvers, fertilizers and consecutively
biogenic carbon dioxide.

The pilot system consisted of integrated
mobile containers: a unit for processing
carbon dioxide, a hydrogen production
unit and a modular catalytic
conversion unit for turning
the carbon dioxide and the
hydrogen into liquid and solid
hydrocarbons. 25 kW proton
exchange
membrane
Figure 2: In the Bioeconomy+ demonstration a novel research platform was utilised, connecting a
(PEM)
electrolyzer
mobile water electrolysis and multipurpose synthesis unit to an industrial facility operating as a
generated
the
biogenic CO2 source
hydrogen
with a capacity of 4 Nm3/hr for the pilot. Hydrogen was then passed into a Fischer-Tropsch
synthesis unit which consumed 2 Nm3/hr of carbon dioxide from the ethanol plant
producing 3–5 L/d of liquid hydrocarbons and 6–9 L/d of solid hydrocarbons. The
product breakdown consisted roughly of 20% hydrocarbon gases (C1–C4); 25%
gasoline fraction (C5–C12); 15% diesel fraction (C13–C18); 40% heavier
fraction (C18+), mainly waxes; plus small amounts of n-alcohols
and olefins.
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Figure 3: Paraffinic wax to be used for example in candles
was also produced from CO2 via Fischer-Tropsch synthesis

The pilot showed the process integration being successful and that carbon dioxide utilization is possible in this way at an
industrial site. However, due to an unexpected technical issue the project had to cancel the demonstration prematurely. To
address these issues next generation mobile unit with improved controls and design features is currently being constructed
for future activities. Besides production of Fischer-Tropsch hydrocarbons, the mobile synthesis unit can be used for methane
or methanol production from captured carbon dioxide and hydrogen. “We found that this is a suitable scale for different onsite testing purposes. We also have smaller, laboratory-scale developments for even easier testing. We’re constantly looking
for new industrial co-operation possibilities in these areas,” says project manager Janne Kärki from VTT.
The pilot was part of a two-year project called Bioeconomy+ co-financed by the European Regional Development Fund, VTT
and a number of other partners.
Further information:
VTT Technical Research Centre of Finland Ltd
Janne Kärki, Project Manager
janne.karki@vtt.fi
Read more about the Bioconomy+ project:
www.vtt.fi/sites/bioeconomyplus/
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10X Adsorption Productivity Increase the Aim as
CCP Joins 3D Printing Technologies Project
CCP (CO2 Capture Project) has become
a co-funding partner in a project that is
looking at how innovative 3D printing
technologies can be used to improve CO2
adsorption by significantly improving
efficiencies and lowering costs. The
3D-CAPS Project Consortium (ERANET ACT Program) also involves Aker
Solutions, TNO, SINTEF, Suncor, UBB and
3DCAT. Printing, testing and technoeconomic evaluation should be ready by
the end of 2019 and a blueprint for pilot
scale implementation made available.
The fast-evolving advances of 3D printing offer the potential for tailor-made solutions that can overcome one of the main
drawbacks of traditional adsorption techniques – namely the costly regeneration of packed beds once they have reached
capacity. The aims of the project are:
• To achieve a 10-fold productivity increase (i.e. increasing flow and/or productivity of materials) for two sorbent-based
technologies in CCS
• To optimize sorbent shapes with Computational Fluid Dynamics and other modelling tools, with direct realization in
3D-printed objects for testing under relevant conditions.
The two types of structured sorbent to be developed are hydrotalcites and amine functionalised silica-supported sorbents.
Bespoke material configuration will allow the production of dense and porous ceramic shapes to optimise the interplay
between flow-rate through the reactor, pressure drop and kinetics of the adsorption process.
CCP Program Manager, Mark Crombie, comments: “This is an exciting project for CCP to be joining. Over the four phases of our
existence, we have always put a focus on new technology development that will advance CCS. 3D printing very much aligns
with that and, if successful, the project could create the step-change in productivity and lower costs needed to boost uptake
in CCS applications.”
A new CCP Factsheet with more details of the project can be seen on the next page or found at www.co2captureproject.org.
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5th Post Combustion Capture Conference - Save
the Date!
CALL FOR ABSTRACTS CLOSES FRIDAY 5TH APRIL 2019

IEAGHG Technical Reports/Reviews Published
Since December 2018
All IEAGHG technical reports/reviews are freely available to member countries for the first 6 months after release.
Please email Becky Kemp at becky.kemp@ieaghg.org to request an electronic copy.

2019-01 Sustainability in Petrochemicals

Petrochemicals are an important building block of a huge range of products that underpin modern
daily life and economic activity. With global demand likely to continue to grow, it becomes increasingly
important to reduce the carbon footprint and increase the energy efficiency of petrochemicals
production.
With a focus on methanol, olefins and ammonia/urea, this study explored potential options
to produce petrochemical products in a more sustainable manner. The primary aim was to
Keith Burnard, IEAGHG establish a methodology to assess different aspects of the sustainability of petrochemical
production. The report investigates the impact of a combination of industry drivers
on the historic, current and future status of the petrochemical industry. For each petrochemical explored,
assessments were undertaken to gain insight into the sustainability prospects of the industry:
•

•
•

Market analysis. An assessment of the historic and current status of market trade, including
trends in end-uses, feedstocks, demand, production and international trade. Demand
projections for each chemical are made based on collected data.
Process engineering characterisation of the current and low carbon alternative
routes and feedstocks to produce the key petrochemical productions.
Environmental life cycle assessment of the various feedstocks
and production methods for each petrochemical and a
contribution analysis of the key environmental
impacts.
Greenhouse News No. 133
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•
•

Market projection of petrochemical production and technology mixes for a key region, China, for the time period 2010 –
2050.
A series of expert stakeholder interviews on views of how the petrochemical industry may progress in terms of demand,
costs, environmental impacts and policy drivers.

Given the high regional variability in costs, feedstocks and processes that contribute to a strong global trade, substantial
challenges to decarbonise petrochemicals were identified. And with ever-increasing demand, the implementation of an
effective emissions policy was deemed vital to meet climate targets.
To decarbonise the petrochemical industry, low-carbon routes must be pursued via a combination of effective policy
implementation, improved processes and a closing of the gap in costs when compared with mature fossil fuel options. From a
technology perspective, a smaller carbon footprint may be achieved by improving the efficiency of a process, by developing
innovative processes, by applying CCS, by employing suitable bio-based feedstocks and by deploying low-carbon hydrogen.
In relation to improvements of the methodology tested in this report, a number of recommendations have been made.
Given the broad range of assessments included in this study, it was clear that a deeper and more insightful analysis could be
achieved if the focus was narrowed, e.g. to focus on olefins or methanol or ammonia/urea, rather than explore all three.

2019-02 Towards Zero Emissions CCS in Power Plants using Higher Capture Rates or
Biomass

To-date, capture technology developers have largely focused on designing plant for CO2 capture rates
of 85% to 90%, leaving 10-15% of the emissions uncaptured, which are usually referred to as residual
emissions. In fact, in recent years, a 90% capture rate cap has featured almost ubiquitously, e.g. in
integrated assessment models, in advanced project initiatives and FEED studies, as well as in the two
large-scale CCS projects operating at present in the power industry. It has been shown, however, that
in a “well below 2°C” scenario, it would be virtually impossible to achieve the net zero carbon emissions
Keith Burnard, IEAGHG
projected to be required in the second half of this century without substantially higher capture rates.
This study was commissioned to explore the potential for the residual emissions from capture technologies to approach zero.
A review of the literature indicated that, qualitatively, there were no technical barriers to substantially increasing capture rates
in the three classic capture routes (post-, pre- and oxyfuel combustion) and with the broad suite of CO2 capture technologies
currently available or under development. A techno-economic analysis of a standard PCC process using monoethanolamine
(MEA) solvent applied to both coal- and gas-fired power plants revealed that, with dedicated process design, the additional
costs of achieving essentially zero CO2 emissions (99.7% for coal and 99% for gas)1 were quite modest in comparison with the
costs of achieving 90% CO2 capture.
Importantly, it was also found that, as CO2 capture rates are increased, indirect emissions from fossil fuel use become significant,
i.e. as the direct emissions tend to zero, the indirect emissions become proportionately greater. To maximise the benefits of
higher CO2 capture rates in providing a path towards zero emissions, increasing the capture rate should therefore go hand-inhand with effective management to reduce overall CO2 emissions, particularly in the fuel supply chains.
Although biomass is an important source of the world’s primary energy requirements, only a small portion (~4%) of bioenergy
is used for power generation globally. Combustion is the dominant and proven technology for (heat and) power generation
from biomass. Co-firing biomass in existing coal-fired power plants is a simple and effective way to reduce CO2 emissions.
In fact, for coal-fired power stations, the option of using a combined biomass co-combustion (10% biomass) with a
standard PCC process (90% CO2 capture) was the lowest cost option for effectively achieving zero CO2 emissions.
Capture rates at which the power station is CO2 neutral, i.e. the only CO2 emitted is that in the incoming combustion air

1
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IEAGHG Blogs Published Since December
2018
Publication
Date

Author

CCS Technical Workshop 2019, Tokyo

25/01/2019

Tim Dixon

Gulf of Mexico Offshore Projects First Annual Meeting

13/02/2019

Tim Dixon

CCUS Roundtable to input to G20 - Strengthening International Collaboration on Carbon
Capture Use and Storage

18/02/2019

Tim Dixon

Developing Environmental Monitoring for Offshore CO2 Storage Projects - One experiment,
two ships, lots of measurements means the North Sea in May will be an exciting place!

04/03/2019

Tim Dixon

IEAGHG CCS Cost Network Workshop

22/03/2019

Keith Burnard

Blog Title
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Conferences & Meetings
This is a list of the key meetings IEAGHG are holding or contributing to throughout 2019. Full details will be posted on the
networks and meetings pages of our website at www.ieaghg.org.
If you have an event you would like to see listed here, please email the dates, information and details to:
becky.kemp@ieaghg.org.
Please note that inclusion of events in this section is at the discretion of IEAGHG.

IEAGHG 13th Summer School
7th - 12th July 2019, Regina, Canada

IEAGHG Combined Monitoring Network and Environmental Research Network Meeting
20th - 23rd August 2019, Calgary, Canada

5th Post Combustion Capture Conference (PCCC5)
17th - 20th September 2019, Kyoto, japan

High Temperature Solid Looping Cycles Network
Date TBC October 2019, Belgium
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Disclaimer
The IEAGHG is organised under the auspices of the International Energy Agency
(IEA) but is functionally and legally autonomous. Views, findings and publications
of the IEAGHG do not necessarily represent the views or policies of the IEA
Secretariat or its individual member countries.

