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AMBITION AT EUBCE 2019, LISBON

ADVANCED BIOFUEL PRODUCTION
WITH ENERGY SYSTEM INTEGRATION

From the left : AMBITION Project Co-ordinator Bernd Wittgens, SINTEF Norway; Anke Neumann, KIT Germany;
Alba Infantes, KIT; Florbela Carvalheiro, LNEG Portugal; Berend Vreugdenhil, TNO the Netherlands and Nicolaus

A warm welcome to AMBITION’s Summer 2019
newsletter. We were delighted to hold a half day

In this issue

event at the 27th European Biomass Conference and

 AMBITION at EUBCE 2019

Exhibition in Lisbon, Portugal this May. The whole

 AMBITION UK WORKSHOP

worldwide community of the biomass world, from politics
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EUBCE Lisbon 2019
to research and technology, met to face the challenges of the climate change and focus on the
role of biomass in delivering the Paris targets and sustainable development goals.
There were more than 900 presentations, 1,106 abstracts from 70 countries and 1,766 delegates
from 81 countries. AMBITION European partners from leading institutes gave expert
presentations on the exploration of organosolv pre-treatment, syngas production and

fermentation, energy system integration and the future of biofuel production. We also discussed
research needs going into implementation and discovered the progress made by AMBITION in
biofuel production and energy system integration.
Please email enquiries and content submissions to Karola Woods at k.woods2@aston.ac.uk

Clockwise from the top: Visit of the ECNTNO Team at KIT-Tebi during fermentation
of the beechwood syngas in Q4 2018
(more on pages 6 & 7). Top right: AMBITION and BRISK Partners at EUBCE 2019
and right: AMBITION Project Co-ordinator
Bernd Wittgens speaking at EUBCE.

Bernd Wittgens
AMBITION Project Co-ordinator
E: bernd.wittgens@sintef.no

www.ambition-research.eu
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WP3 Syngas fermentation,
Lisbon, EUBCE, 2019,
This report is by Anke Neumann and based on a discussion led by Alba Inftantes and Anke
Neumann, both from KIT.
Research needs
Microbial conversion of syngas is
still not entirely understood.
Especially the influence of gas
composition, that is the ratio of H2,
CO and CO2, and the amount and
quality of other gases potentially
affecting the fermentation
outcome. Therefore it was agreed
in the discussion, that research
should focus on the fermentation
of different qualities of crude
syngas.

Alba Infantes from KIT on crude syngas fermentation - see the next
page for the full report.

Which TRL scale?
Syngas fermentation with nearly pure CO from steel mill off gas is already commercialized
(Lanza-Tech Process). Syngas fermentation with crude syngas from different types of biomass
and different gasification methods is currently at TRL 1-2 but the aim is to move to TRL 3-4 and
to access systematically the wide varieties of available biomass derived syngas qualities.
Another goal would be to move from semi-continuous fermentation to multiple continuous
syngas fermentation to evaluate the possible combination of syngas and acetogenic strains in a

reasonable timespan.
How to perform research? To evaluate crude syngas, close cooperation between the
groups producing syngas and the fermentation groups is crucial. The first steps in this direction
have been taken in the AMBITION project, paving the way for further cooperation.
How to fund it? National funded programs are good, but EU projects are more helpful to
bring together the syngas producers and the syngas fermenters in the needed diversity.

www.ambition-research.eu
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Update on Ambition WP3, Gasification for
fermentation at EUBCE, Lisbon, 2019
Berend Vreugdenhil of ECN-TNO, Netherlands.
1. Research needs For gasification, R&D needs are very broad. This is because there are many
different types of feedstock, each introducing new R&D topics. The conversion in the gasifier can also
vary in terms of technology, which again introduces a new set of R&D topics. These research needs are
typically derived bottom up, from technology developers (mostly at Universities and RTO’s) that do not or
cannot consider the entire value chain. This kind of R&D results in a wide range of TRL levels in gasification.
2. Which TRL scale? Within the AMBITION project three different gasification technologies are
considered which are commercial scale technologies. Within the AMBITION project the gasification technology is therefore considered high TRL, but the combination of new feedstocks and the application of
the gas in fermentation technologies reduces the overall TRL level to about five. Within the AMBITION
project, the combination lignin
gasification and fermentation
has been demonstrated on this
TRL 5 level.
3. How to perform the research? Research related to
gasification needs to be revisited. It is complex because it
considers front-end and backend variations. Typically, R&D
needs have been defined via a
bottom-up approach resulting
in optimization of parts of the
value chain. Future R&D needs
should be defined considering
the entire value chain, because
in the interaction of different
Fluid bed gasifier,
unit operations new challenges
might arise. This means a
strong focus on demonstrations and flagships, which will generate questions that then need to be answered. Via this approach it will be easier to create R&D focus and to reduce costs. This also means a
multi-actor approach where strong involvement of companies is needed.
4. How to Fund it? Horizon Europe will be important. National programs are not sufficient, as EU
cooperation is crucial. Via Horizon Europe, it will be possible to fund larger demonstration and flagship
projects. It also means that a more prominent role from SME’s and similar is needed to provide the additional funding. An important challenge with demonstration projects is that they often struggle with economic viability. It is advised to also provide supporting mechanisms to keep these installation running,
even if they operate on a negative balance sheet, because this will accelerate the development more.

www.ambition-research.eu
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Update on Ambition WP2, Efficient low-temperature pretreatment for the generation of lignin & carbohydrate
streams at EUBCE, Lisbon, 2019
Florbela Carvalheiro, LNEG, Portugal.
This is based on presentations and discussion by Florbela Carvalheiro (LNEG), Francisco Gírio
(LNEG), Francesco Zimbardi (ENEA), Luís C. Duarte (LNEG), Nadia Cerone (ENEA), Eleni Liakakou
(ECN-TNO) and Marta Martins (UNL).
1. Research needs Biomass pre-treatment still needs improving. On the one hand, there is still the
need for the production of clean sugars streams for fermentation with high hydrolysis yields. On the
other, the use of pre-treatment targeted to produce superior pre-treated feedstock for gasification/
thermochemical conversions is also emerging. Regarding the later conversions, it is important to build
a list of specifications that pre-treated biomass should fulfil, as these are quite diverse, taking into account the specific requirements
for the technologies involved in
the biochemical platform. This
may also influence downstream
processing after pre-treatment to
tune the chemical/physical properties too.
2. Which TRL scale? In WP2 of
the Ambition project two key technologies have been studied. The
first uses ionic liquids (ILS) for
biomass pre-treatment and the
second is concerned with the use
of different types of organosolv
pre-treatments. Ionic liquids preFlorbela Carvalheiro, LNEG, Portugal.
treatment is currently at TRL 2,
but the aim is to move to TRL 3-4. In this field, considering the wide variety of existing ILs, it is still necessary to improve their economic recycling and assess their toxicity. Studies regarding technoeconomic assessment (TEA) and life cycle assessment (LCA) are also needed. Organosolv processes
are already at TRL 3-4 but the aim is to move to TRL 5-6. Another important goal is moving from batch
processes to continuous processes. In all cases, the future progress and projects should target Research and Innovation Actions (RIA) for process intensification and project integration.
3. How to do the research? Maintaining the already good communication established in the project is vital. The design for integration is also important as well as the integration of pilot units. Collaboration with SMEs or a group of potential stakeholders that can act as an Advisory Board would be ideal.
4. How to Fund It? Horizon Europe is expected to be the most important tool. National programs
count but are not sufficient, as EU cooperation is essential. In the future projects, Research & Innovation Actions should be considered covering activities from bench to pilot scale.

www.ambition-research.eu
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Fermentation of real bioliq® syngas and iMilena syngas at KIT-Tebi
Syngas from straw, gasified in the bioliq plant at KIT, and syngas from lignin and beechwood,
gasified in the i-Milena plant at ECN - part of TNO were fermented at KIT-Tebi. Each gas was
fermented in standardized three-fold batch fermentation with online GC analytics of the off-gas.
The results for growth, gas consumption, product formation and carbon conversion efficiency
were compared to the established standard fermentation with optimized synthetic syngas. All
three syngases were fermented successfully with no inhibition in growth or product formation.

H2, CO and CO2 in the gas stream leave
each fermenter and are continuously quantified by a gas chromatograph.

Three of these 2.5 L gas-tight fermenters are used

The model acetogenic bacteria Clostridium
ljungdahlii is used to evaluate the fermentation properties of syngas of different
sources to acetate and ethanol.

Anke Neumann / KIT-Tebi
E: Anke.Neumann@kit.edu
http://tebi.blt.kit.edu/mitarbeiter_neumann.php

www.ambition-research.eu
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Continued: Fermentation of real bioliq® and
i-Milena syngas at KIT-Tebi

.

Above: The fermenter is fed continously with syngas containing about 33 % H2, 26 % CO and 20 % N2
for 95 hours. During fermentation, the 3 different gases are burned in different proportions. Below: The
semi-continuous syngas fermentation runs for 95 hours. During this time Clostridium ljungdahlii grows
(CDW) and produces acetate and ethanol from syngas.

www.ambition-research.eu
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Techno-Economic Workshop
In association with BRISK2
and EERA Bioenergy
ADVANCED BIOFUEL PRODUCTION WITH

ENERGY SYSTEM INTEGRATION
 Check if your idea for a new product or

process has an economic future.
Tuesday September 17th 2019, 9am-4pm
With Tony Bridgwater of EBRI, Aston University,

Bernd Wittgens of SINTEF and Nicolaus Dahmen of KIT.
REGISTER via ambition@aston.ac.uk
See next page for the workshop agenda
FIND OUT MORE AT www.ambition-research.eu
Ideal for: Early Career Scientists · Biofuels R&D Innovators
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Ambition, BRISK2 and EERA Bioenergy Workshop
Early Stage Techno-Economic Assessment agenda
9:00

Welcome & Registration (Tony Bridgwater, Bernd Wittgens)

9:15

Capital cost estimates for novel processes

Tony Bridgwater EBRI,
Aston University

10:00 -12:30

Are tools needed?

Nicolaus Dahmen KIT

12:30 -13:00

Workshop on methodologies for tools on early
stage assessment regarding indicators, sources
and treatment of unerctainties in terms of capital &
operational costs and market expectations
Presentation of new EERA JP Bioenergy Sub-program on Sustainability,

13:00 -14:00

Techno-Economic Analysis and Public Acceptance
Lunch and networking

14:00 -16:00

What can we learn from case studies?
Presentation & discussion of case studies from AMBITION, BRISK2 and other projects
in two parallel sessions.
Introduction (Nicolaus Dahmen)
Session A: Case study I + II

16:00 - 16:15

Session B: Case study III + IV
Wrap-up of the meeting presenting workshop and case study results and concluding on
research demand and improvement of methodology.

If this is an area of interest or concern for you,
this workshop could be valuable for you. It is a
Techno-economic evaluation is an essential
joint workshop with Horizon 2020 BRISK 2 on
step in the evaluation of current or new chemiTechnical and Economical Evaluation and will
cal processes or products.
be held at Aston University, Birmingham UK.To
It is one of the most important stages in the de- register for this AMBITION event on Tuesday
velopment phase of new products or processes September 17th, email: ambition@aston.ac.uk
by establishing likely capital costs and operating costs, effect of economies of scale, markets
for products and the likely financial viability of
the new project.
What is TEA?

Organising Committee: Bernd Wittgens
(SINTEF); Tony Bridgwater (Aston University)
and Nicolaus Dahmen (KIT).
For more information, contact: Bernd Wittgens
bernd.wittgens@sintef.no

AMBITION has received funding from the
European Union’s Horizon 2020 Research
and Innovation Programme Under grant
agreement no 731263
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BRISK2—Research Opportunities

Are you seeking a particular laboratory or
specialised piece of equipment? Why not
see if what you need is on offer via Brisk2,
funded by Horizon 2020?

their work plan and application.
Interested researchers and teams are invited to
visit www.brisk2.eu to find out more and apply.

BRISK2 also exhibited at the 27th European Bio15 project partners are involved covering 55 instal- mass Conference and Exhibition (EUBCE) in Porlations and in the last year, there have been 123
tugal in May 2019.
applications, with 43 confirmed trips to share facilities.
Approaching the end of year two of its five year
programme, Brisk2 provides access to European
biofuels facilities as well as funds for travel, accommodation and subsistence. It is open to researchers from industry and academia at any stage in
their career and is especially popular among early
career researchers, with an opportunity to utilise
unique equipment, access expertise and further
their own biofuels research in Europe.
New case studies from successful applicants are
now being published online, with plenty of insights
into the cutting edge work currently underway in
bioenergy and associated research.
Biofuels researchers are invited to take advantage
of BRISK2 opportunities, including summer
schools, workshops and research visits.
The call for transnational access applications is
now open and ongoing, with proposals pooled for
assessment twice a year in April and October.
The next call deadline is October 15th 2019. Applicants must contact their research host of choice at
least 28 days before the call deadline to develop

Ivan Brokarev sharing facilities at KTH Royal Institute
of Technology in Sweden.

Project enquiries can be directed to the BRISK2
project co-ordinator at brisk2@energy.kth.se
BRISK2 has received funding from the
European Union’s Horizon 2020 Research and
Innovation Programme under grant agreement
number 731101

Karola Woods
Aston University
E: k.woods2@aston.ac.uk
W: www.aston.ac.uk

www.brisk2.eu
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Upcoming Events
Green Energy and Environmental Technology
(GEET-19)
24-26 July, 2018—Paris, France
Lignin Symposium
31 July, Sapporo, Japan
International Conference on Biotechnology
8-9 August , 2019.
8th Asia-Pacific Bioenergy Exhibition August
16-18, 2019, Guangzhou, China
2nd International Biotechnology Conference
11-13 September, Gothenburg, Sweden
1st Feria Conference, Fuel & Energy Research,
14-16 September, Nottingham University, UK
EERA SP5 Working Meeting
16 September Birmingham, UK
Advanced Biofuels
17-19 September, Stockholm Sweden
International Conference on Biofuels &
Bioenergy
23-24 September 2019, Barcelona, Spain
12th International Conference on Energy and
Climate Change
9-11 October 2019, Athens, Greece
Renewable Energy, Biofuels & Green
Technologies Congress
23-24 of October in 2019, Rome Italy
Argus Biomass Nordics and Baltics
29-31 October 2019, Copenhagen, Denmark
Building a Sustainable European Biofuel
Industry
4-6 November 2019, Gothenburg, Sweden
Please email enquiries & content to:
Karola Woods at k.woods2@aston.ac.uk

Key Contacts
Bernd Wittgens
Project Co-ordinator
E: bernd.wittgens@sintef.no
W: www.sintef.no

Francisco Girio
Work Package Leader—
Biomass Pre-Treatment
E: francisco.girio@lneg.pt
W: www.lneg.pt

Berend Vreugdenhil
Work Package Leader—
Gasification
E: vreugdenhil@tno.nl
W: www.tno.nl

Alex Toftgaard Nielsen
Work Package Leader—
Syngas Fermentation
E: atn@biosustain.dtu.dk
W: www.dtu.dk

Nicolaus Dahmen
Work Package Leader—
System Integration
E: nicolaus.dahmen@kit.edu
W: www.kit.edu

Tony Bridgwater
Work Package Leader—
Promotion & Dissemination
E: a.v.bridgwater@aston.ac.uk
W: www.aston.ac.uk

This project has received funding from the European Union’s Horizon 2020 Research and Innovation
Programme under grant agreement number 731263. This newsletter was produced by the European
Bioenergy Research Institute, Aston University, UK on behalf of AMBITION. contributors Aston University.
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