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Newsletter
November 2020

Content
1. New call “Development and improvement of biomass conversion
technologies for the provisioning of heat for industrial processes”
On 20th October 2020 the 14th joint call for
Research, Development & Innovation Proposals has been jointly published by ERANET Bioenergy.
The call “Development and improvement of
biomass conversion technologies for the
provisioning of heat for industrial processes” aims to support innovative, collaborative
pan-European, R&D&I projects focussing on
technology readiness levels 2-7 . A higher TRL
than the initial must be achieved at the end of
the funded project.
Funding will be offered to excellent proposals
that provide clear added value through cooperation of at least two independent partners
applying for funding from two different countries with funding agencies participating in
the call. Novelty beyond the state of the art in
the addressed value chain must be significant, and evidence of exploitation potential
must be provided (e.g. by way of tangible
industry commitment).
Public funding would be available for this
joint call from funding bodies in Austria, Germany, Poland and Switzerland.
The indicative total available budget amounts
to ca. 2.5 Mio €.

The closing date for pre-proposals is 26th January 2021 at 13:00 CET. Pre-proposals must
be submitted in English via e-mail to eranetbioenergy@fnr.de. Projects are expected to start
in spring 2022.
The complete call text and all accompanying
documents are published on the webpage of
ERA-NET Bioenergy and on the web pages of
the participating funding agencies
(www.eranetbioenergy.net/jointcall14 ).
* PARTNERING OPPORTUNITY *
* NETWORKING WEB MEETING *
On 11.11.2020 a matchmaking webinar will be
organised to give researchers the chance to
interlink with each other and enlarge consortia.
To sign up for this, applicants need to express
their interest by sending an e-mail to Boris
Vashev b.vashev@fnr.de at the Call Secretariat
until 9.11.2020. For presenting concrete ideas
and need of partners, three PPT slides per project including project idea, existing partners/
experience and missing profiles must be sent to
the Call Secretariat before the webinar as well.
A link to the webinar will be sent to registered

participants on 10.11.2020 .
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2. Overview of the funded projects within ERA-NET Bioenergy and BESTF3
Joint Call 10: “Biobased economy projects”
The projects have ended in mid 2020.
OxyCar-FBC- Oxygen carriers in fluidized bed combustion of biomass
for higher efficiency, reduced emissions and negative CO2

EnCat - Enhanced catalytic fast pyrolysis of biomass for maximum production of high-quality biofuels

Countries: AT, SE

Countries: NL, AT, PL, SE

(Link)

(Link)

Joint call 11: “Bioenergy as part of a smart and flexible energy system”
BIO-CCHP - Advanced
biomass CCHP based
on gasification, SOFC
and cooling machines
Countries: AT, PL, SE
Link

EvEmBi - Evaluation
and reduction of methane emissions from
different European
biogas plant concepts
Countries: AT, CH, DE ,
SE
Link

BIOFEGG- Biogas
For Future Electric
and Gas Grids

HESAC- Hydrogen
ManuMax- DevelopEnergy by Solar Activa- ment of a heat integrattion of Cellulose
ed steam explosion pretreatment process to
unlock the biogas potenCountries: AT, FI, SE Countries: PL, SE
tial of manure
Countries: CH , SE
Link
Link

VaBiFlex- Valueoptimised use of biomass
in a flexible energy infrastructure
Countries: AT, DE, FI, SE

Joint Call 12: “Biomass as an important pillar within energy systems and the circular economy ”
The projects funded within the 12th call of ERA-NET bioenergy finished in 2021
CarbonATE- Development of an enzymatic CO2-capture strategy for
an optimized microbiological methanation
Countries: AT, CH

LowEmi-MicroStove: Development of a new low-cost low-emission microscale pellet stove with advanced process control
Countries: AT, CH, DE

Link

Joint Call 13: “Combined biomass valorisation to bioenergy, industrial feedstocks and bio-based products ”

BesTECH- Bio-Electric Syngas Technology for the Production of Biomass Derived BioFuels and Platform
Chemicals

Up-Whey- Upstream processing of lactose
whey for bulk chemicals and energy production

Countries: AT, PL

Countries: AT, CH

PUMA- Profitable 2G-bioethanol plants –
Parallel Use of Fractionated Lignin in Multiple Applications
Countries: FI, AT

Link

BESTF2: The progamm has expired in May 2019.
CoRyFee - Cost Reduction in Yeast Fermentation for Commercial Production of Cellulosic
Ethanol
Countries: DK & SE
Link)

MSWBH - Municipal Solid Waste to Butanol and
Hydrogen

BIOWAMET - BIO-Methane Production from Urban Organic Matter

Countries: UK & NL
Link

Countries: ES, NL, & UK
Link

BESTF3: is running until December 2020. Some elements of the projects Phoenix and Waste2Bio are still running, where SegraBio
was terminated
Phoenix - High efficiency heat and power
generation from Syngas

Waste2Bio - Valorization of urban
SegraBio - Second Grade Biomass for Biofuels
WASTEs to new generation of BIOethanol

Countries: UK & NL

Countries: UK & ES
Link

Countries: DK & SE
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3. Selected Research News from projects funded in the 10th Call of ERA-NET Bioenergy
3.1 Enhanced catalytic fast pyrolysis of biomass for high-quality biofuels (EnCat)
Gerrit Brem, University of Twente, The Netherlands
The Enhanced Catalytic Pyrolysis (EnCat)
project presents and investigates a new concept for the production of high-quality bio-oil
from biomass. The biomass will be pyrolysed
in a reactor making use of deoxygenation
catalysts and CO2-sorbents for in-situ hydrogen production. The thus produced highquality oil is meant to be used for combustion
tests in both a diesel engine and a gas turbine.
Results on biomass leaching
BIOS has tested different leaching strategies
for biomass pre-treatment to reduce the contents of alkali and alkaline earth metals
(AAEMs, i.e. potassium, sodium, calcium and
magnesium) in the feedstock. The test runs
showed that the amounts of AAEMs in woody
biomass can be reduced by roughly 75% by
leaching under moderate temperature and
residence time conditions using simulated
wood acids, which are a result of the pyrolysis
process, and can be separated from the pyrolysis oil (light liquid fraction, largely acetic
acid). Leaching with pure water allows approxi-mately 33% AAEM removal. For agrofuels, which show significantly higher contents of AAEMs, reduction rates of about 85%
were seen when treated with the simulated
light pyrolysis liquid fraction, when leached
with pure water a reduction of 60% is possible.
Results on the catalytic pyrolysis
An experimental study of catalytic pyrolysis
of lignocellulose biomass was carried out
(KTH) in a bench-scale fixed bed reactor. Catalytic pyrolysis of lignocellulose biomass using a catalyst mixture H-ZSM-5/Al-MCM-41
ratio of 7:1 at a temperature of 500°C was the
best compromise to obtain the highest organic fraction of liquid (5.66 wt.%), the highest yield of non-condensable gases (13.36
wt.%), and the lowest yield of coke (2.22
wt.%). A High Heating Value (HHV) of 34.15
MJ/kg was achieved with a carbon content of
74.90%, a hydrogen content of 8.00%, and an
oxygen content of 15.00%. Catalytic pyrolysis
of leached lignocellulose biomass resulted in
5.40 wt.% of organic fraction with an HHV of
39.33 MJ/kg and 98.76% of favourable compounds. With respect to the concept of sorption enhanced catalytic pyrolysis tests have
been carried out (UTwente) with deoxygenation catalysts and CO2 sorbents to reveal the
key parameters to optimize the process with
respect to quality and yield of the bio-oil.

Dolomite and hydrotalcite have shown to be
a good combination as sorbent and catalyst,
respectively. First experiments were carried
out in a pilot-plant but the stability of the
catalyst seemed to be not good enough.
Application of bio-oil in gas turbine combustors
The OP16 gas turbine (OPRA Turbines) is of
an all-radial design, which provides robustness, reliability and highest efficiency in its
class with the ability to utilize a wide range of
fuels. The aim in the EnCAT project is to get
further insight in the atomization and combustion of bio-oil in gas turbines via experimental and numerical research. The existing
gas turbines combustion system has been
optimized for (catalytic) pyrolysis oil applications with low emissions and high efficiencies.
Advanced fuel spray measurements are performed at the UTwente to support the combustor design. Dedicated numerical simulations have been performed by the UTwente
and BIOS, focusing mainly on finding optimal
conditions and operating windows for pyrolysis oil combustion. Newly developed numerical models for char conversion and NOx formation achieved acceptable agreement with
measurement data. Operation on pyrolysis oil
improved significantly with the optimized
combustor, whereby stable operation has
been achieved in the 30-100% load range
while operating on pyrolysis oil only (see Fig.
3.1.2). Only for start-up and low load operation, another fuel or a blend of pyrolysis oil
with another fuel (e.g. ethanol) would be
required

Fig. 3.1.1: Bench-scale fixed bed reactor

Fig. 3.1.2: Optimized combustor

Characterization and upgrading of bio-oil
and application in piston engines
Fast biomass pyrolysis oils are characterized
by high water content, acidity, low calorific
value, highly polar, and containing up to 50
wt.% oxygen. The aim of the task was to develop hydrotreating process of pyrolytic oils
in order to improve their functional properties
to obtain transportation fuels. Under the
reaction conditions tested, the preferred
hydrogenation and hydrodeoxygenation occurred much slower than the polymerization
and condensation reactions leading to formation of the main product in the form of a
highly viscous liquid often mixed with polymers substance and additional water. The
product with increased hydrogen content and
lowered oxygen content was obtained in an
autoclave with relatively low yields in the
range of 4.8-8.8%. The use of the distillation
process as a pretreatment of pyrolysis oil
before hydrogenation process, made it possible to obtain liquid with better physicochemical properties (water content: 10.61%, oxygen: 25.1%, carbon: 63.9%, hydrogen: 8.6%,
caloric value 26.7 MJ/kg), which could potentially be a fuel component for piston engines.
Pyrolysis oil storage has been analyzed in
time in terms of changes of water content,
content of components insoluble in acetone,
dynamic viscosity, and water content after
centrifugation process. Study shows relatively low storage stability of the tested oil, especially at elevated temperatures, which manifests itself by increasing the water content
and oil viscosity. In order to address this issue, oil valorization studies have been carried
out by blending the pyrolytic oil with alcohols
(ethanol, butanol). Subsequently, the obtained stable blends of the pyrolytic oil were
subjected to combustion tests, which were
performed using in a direct-injection, compression ignition, four-cylinder piston engine
coupled with a 35 kWel power generator.
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The content of oil in the blends up to 20 vol.%
was tested and compared against Diesel oil / butanol blends of similar ratios. Even for the blends
containing below 5% of pyrolytic oil, intensive
coking was observed within the fuel lines, injectors and high-pressure injection pump. For all
tested process configurations, coking of pyrolytic
oil was observed and its severity varied with the
content of pyrolytic oil.
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Life cycle assessment (LCA) has been carried
out for the final system design that has taken
into account the improvement activities suggested based on the screening LCA results of
the first system design. The LCA results and
recommendations for process improvement
and future work have been proposed and presented in the project meeting and webinar.

Techno-economic analyses and LCA study

Publications
Kinetic study of an H-ZSM-5/Al-MCM-41 catalyst
mixture and its application in lignocellulose biomass pyrolysis. Energy and Fuels 2019, 33, 5360–
5367, doi:10.1021/acs.energyfuels.9b00866.
The thermal degradation of lignocellulose biomass with an acid leaching pre-treatment using a
H-ZSM-5/Al-MCM-41 catalyst mixture. Fuel 2019,
257, 116086, doi:10.1016/j.fuel.2019.116086.
Two-stage ex-situ catalytic pyrolysis of lignocellulose for the production of gasoline-range chemicals. J. Anal. Appl. Pyrolysis 2018, 134, 454–464,
doi:10.1016/j.jaap.2018.07.012.

The development of the plant concept of the
EnCat process has been accompanied by technoeconomic analyses (TEA) to determine optimization potentials in the whole system to gain an
economically competitive process. So far conducted TEA showed, that when considering upcoming CO2 taxes, with the current proposal for a
final system design biocrude oil production costs
well below those of fossil crude oil can be
achieved.

Effect of H-ZSM-5 and Al-MCM-41 Proportions in
Catalyst Mixtures on the Composition of Bio-Oil
in Ex-Situ Catalytic Pyrolysis of Lignocel Biomass.
Catalysts 2020,10,868, doi:10.3390/
catal10080868.
Conference paper – Experimental and Numerical
Investigation of the Application of Fast Pyrolysis
Oil in a Gas Turbine Combustor. 28th European
Biomass Conference and Exhibition 2020, Virtual

Fig. 3.1.3: ENCat partners

Contact: Prof.dr.ir. Gerrit Brem
Professor in Energy Technology, University of Twente, The Netherlands
E-mail: g.brem@utwente.nl
Web: http://www.utwente.nl/ctw/thw/

4. Selected Research News from projects funded in the 11

th

Call of ERA-NET Bioenergy

4.1 Biogas for Future Electric and Gas Grids (BioFEGG)
4.1.1 Industry – research cooperation examples in Biogas for Future Electric and Gas Grids -project
Antti Rimpiläinen and Dr. Esther Takaluoma , Kajaani University of Applied Sciences (KAMK) , Finland
The Biogas for Future Electric and Gas Grids
(BIOFEGG) project (2018-2020) in its core works
towards cleaner biogas. A project overview was
presented in this newsletter in 2019 where
more general information of the project can be
read.

The project is funded by the Austrian Research
Promotion Agency, Business Finland and Energimyndigheten in Sweden as well as Finnish
industry participants Metener Oy, Jahotec Oy ,
Keliber Oy and Gasum Oy. In addition to research organizations and universities industry
participants are implementing two parallel proThe project is coordinated by Kajaani University ject and thus supporting the implemented acof Applied Sciences (KAMK) (FIN) with project
tivities. During the project, cooperation bepartners from Austria, Sweden and Finland:
tween research organizations, research and
BEST - Bioenergy and Sustainable Technologies companies within the project, and research
GmbH (AUT), Metener Oy (FIN), Mustankorkea with companies outside the project has been
Oy (FIN), Jahotec Oy (FIN), Luleå University of
active.
Technology (LTU) (SWE), Institute of Environmental Biotechnology - IFA Tulln, University of The following text will briefly discuss the indusNatural Resources and Life Sciences (BOKU)
try research cooperation that has been done in
(AUT), EVM Energie Versorgung Margarethen
the project and attempts to provide a perspecam Moos GmbH (EVM) (AUT).
tive, albeit subjective, on the importance of
listening to the market actors with a keen ear.

The focus here will be on two aspects of the
project: geopolymer solution for gas pretreatment as well as the sampling and determination
method for the quantitative detection of trace
amounts of terpenes by GC-MS. The terpene
detection method has been developed by
BOKU, while BEST has been researching the
effects of terpenes in biogas with respect to
production and yield. KAMK has been developing the geopolymer solution.
The geopolymer solution for biogas cleaning,
which was researched and developed during
the project started initially with laboratory
tests, and in the second year moved towards
piloting the developed solution in the field in
different biogas plants in Finland and Austria at
a flow of 1-3 m3/h. The last field tests were finalized in August of 2020.
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During all stages, industrial partners provided
valuable feedback and development ideas,
pointing out flaws- in piloting design or future
parameter to be taken into account (e.g. from
gas humidity to temperature).
We are sure, when the piloting was
implemented, the attitude towards research
and our activities, played a crucial role
towards the success of the tests. In fact,
without good industry cooperation, piloting
would not have been possible. Luckily, we
were able to find suitable locations in Finland
and Austria and we were happy to meet
enthusiastic individuals giving active input
and valuable suggestions. This resulted in
feedback and development loop incorporated
in the next piloting stage.
Throughout the BIOFEGG project, the
cooperation between the research institutes
was close, e.g. terms of developing the
terpene detection method.
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When conducting laboratory analysis of trace
elements in a biogas sample, the sampling
methodology determines the outcome of the
results. Thus, an efficient sampling procedure
was developed and implemented into the
biogas cleaning pilots, including clear
guidelines on its operation. A skilled
laboratory technician may see it as a routine
operation, but an operator at a biogas plant
may have never done this before. By taking
samples from piloting locations as well as
from company partner, further
improvements could be implemented.

For some readers of this newsletter
everything mentioned above more than likely
sounds self-evident and obvious, but when
looking at RDI projects and even some
startups sometimes the aspect of
cooperation and discussion with the industry
to increase understanding and challenge
assumptions can be overlooked. We also
want to acknowledge, how good
communication and close cooperation made
this project a joy to work on and rewarding
both on scientific and also on the human
level.

Another crucial part where industry research
cooperation is needed is studying the market
needs. Relying purely on assumptions of what
the needs and dynamics at play in the market
are, one might take the wrong path, but
discussing with the industrial partners and
testing ones assumptions in order to clarify
the understanding is crucial especially when
aiming for commercializing research efforts.

If you are interested in learning more about
the project, it is presented at the 8th
International Symposium on Energy from
Biomass and Waste
(www.venicesymposium.it ) during the 16th –
19th of November, 2020.

Contact
Project Coordinator

Antti Rimpiläinen, Kajaani University of Applied Sciences Ltd (KAMK) FINLAND , E-mail: antti.rimpilainen@kamk.fi

4.1.2 Up-stream approach for cleaner biogas.
Anders Lagerkvist , Luleå University of Technology (LTU), Sweden
Within the Biogas for Future Electric and Gas
Grids (BIOFEGG) project (2018-2020) of
which an overview is presented in previous
contribution to this newsletter, the work of
one of the project partners, LTU, will be
briefly presented here.
The background of our studies is a generic
understanding of the biogas process and
market, which has been researched by us
since 1982, we can see that the process
development has been slow over the last
hundred years. In spite of a burst of new
interest following the “energy crises” in the
seventies, many if not most processes in
operation demand long retention times and
results in fairly modest yields of biogas. The
latter is particularly true for substrates such
as ligno-cellulosic solids and sewage sludge.
Our focus has been on sewage sludge, as it is
a worldwide necessity to manage and, due to
e g the use of sun-blockers and other cosmetics, the biogas from sewage sludge tends to
contain concentrations of siloxanes that can
cause problems such as damage on combustion equipment and engines.
In the BIOFEGG project, which over all aim is
to develop efficient ways to improve biogas
quality and use, the role of LTU has been to
investigate how the biogas process itself
could contribute to improvements. The approach chosen was based on the observation
that many of the problematic pollutants in
biogas are lipophilic compounds that have an
affinity to absorb on organic solids.

Thus a process which reduces the amount of
organic solids that was converted to biogas
could be assumed to reduce this problem.
One way to achieve this is by separating a
first hydrolysis and fermentation step, that
we call acidogenic fermentation, from the
final methanization step, so that mainly dissolved organic compounds will transfer from
step 1 to step 2. Now to remove solids from
the methanization process may seen counterproductive with regard to biogas yields, so in
the first part of our study the focus was set on
finding setting for and efficient acidogenic
fermentation step.
A large number of tests were performed using different combinations of pH, retention
time and temperature, which were previously
identified factors of interest. The best results
obtained pointed to a conversion rate of
about 40% of organic solids to dissolved and
colloidal matter (in our case smaller than 0,45
µm). In comparison a conventional sewage
sludge digestion will have a yield of about
50%. In our case the result was achieved at
two days retention time, so in our opinion the
potential was shown since a two days treatment time is an improvement that may reduce treatment costs. The next step in our
research was to complete the process with a
methanization of the liquid phase organics.
Since the liquid phase contained dissolved
organics and minute particles the further
conversion to cells and biogas is less complex

then when starting with larger solids, so a
fairly limited retention time could be chosen,
in our case we anticipated 1-2 days retention
time. One challenge under such low hydraulic
retention times is that the microorganisms
will not have time to reproduce, so you may
end up with a wash out of the productive
biomass. In our case we solved this problem
by using carrier materials, as so called Moving
Bed Biofilm Reactor. We used carriers from
AnoxKaldnes for this purpose. Then with that
addition we could see the whole system yield.
With a fairly low loading rate and a retention
time of two days the conversion of organics in
the methanization step was about 90% at
stable continuous operation. Looking at the
over all process, and without system optimization, a yield of 30+% could be obtained in
four days.
Having established a potentially viable alternative to conventional sludge treatment, the
second aim of the project; to see if this process modification can help to reduce the
amounts of siloxanes entering the biogas, is
the focus of now ongoing investigations and
will reported later.
Please contact the author for further information.
Contact

Anders Lagerkvist , LTU, Sweden
E-mail: al@ltu.se
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4.2 Evaluation and reduction of methane emissions from different European biogas plant concepts (EvEmBi )
Tina Clauss, Deutsches Biomasseforschungszentrum gemeinnützige GmbH, DBFZ, Germany
Summary
Since methane is a greenhouse gas (GHG) with
a high warming potential (GWP in 100-years
period is 28 [1]), it is very important to reduce
methane emissions. With biogas as a renewable
energy source, fossil energy sources such as
natural gas and coal are replaced, leading to a
reduction in GHG emissions. However, in order
to use biogas in a climate-friendly manner, one
have to ensure that only a small amount of produced methane is emitted into the atmosphere.
The focus in the research project “EvEmBi” is
the determination of methane emissions from
different biogas plant concepts, especially the
emissions from different emission sources at
biogas plants. For that, a large number of methane emission measurements has been carried
out at biogas plants in the participating countries (Austria, Germany, Sweden, and Switzerland). Afterwards, the estimation of overall
plant emissions of different biogas plant concepts and the emissions from the overall biogas
plant inventory in the different countries is calculated using the acquired data via an emission
quantification model (EQM, see also [2]).

On the one hand, remote sensing measurement
methods were used to determine the methane
emissions of entire biogas plants. On the other
hand, the methane emissions from individual
biogas plant components were determined by
using on-site methods [3]. All data were evaluated for further utilization in the emission quantification model (see also ERA-NET newsletter
from 2019 [2]).
Further emission measurements were carried
out on individual biogas plants as part of the
second measurement period. This will be completed in autumn 2020. It was possible to prove
a few successful reduction measures, which are
included in the cost-benefit analysis. In particular, high reductions were demonstrated during
the campaigns by the following measures: gastight covering of digestate storage tanks (see
Fig. 4.2.1), change of membrane, sealing of roof
covers, and exchange of amine scrubbing solution in the chemical scrubber at a biogas upgrading unit, which are some of possible mitigation measures.

Furthermore, emission mitigation strategies are
implemented at some individual plants examined during first measurement phase. The success of these mitigation measures is verified via
further emission measurements at those plants.
From this, the cost-benefit of these individual
mitigation measures is calculated.
Another focus in “EvEmBi” is to pass knowledge
about methane emission mitigation at biogas
plants to operators and other stakeholders. For
that, information papers are published in the
individual countries by national associations and
in the European context by the European Biogas
Association (EBA) within the “EvEmBi” project.
Furthermore, operator-training courses about
methane emissions and their reduction at biogas plants are organized, and Voluntary programs for the reduction of methane emissions
are developed. In this way, awareness about
methane emissions will be raised and a sustainable reduction of methane emissions will be
achieved.
Latest Research Results
The emission measurements of the first measurement campaign in the research project
“EvEmBi” are completed. Emission measurements were carried out at biogas plants with
very different concepts in the participating
countries.

A workshop on emissions from biogas plants
was organised in Brussels (https://
www.europeanbiogas.eu/biogas-plantoperator-workshop-quantification-of-ghgemissions-from-biogas-plants/). Here, information about the project, mitigation
measures, and voluntary schemes were presented. An information paper about methane
emissions at biogas plants was prepared and
published by EBA. Furthermore, a document
will soon be published by EBA, which outlines
the minimum requirements necessary to
establish a voluntary scheme to reduce methane emissions from biogas plants. This
should help to establish voluntary schemes in
further countries.
For a successful reduction of methane emissions from biogas plants, the project focuses
on a wide dissemination of the results to biogas plant operators. For that, several national
activities are organized together with the
national biogas associations in the scope of
the EvEmBi project. Information materials
and publications dealing with methane emission reduction and possible voluntary
schemes of biogas plant operators are published in the individual countries. Additionally, it is planned to organise national workshops in the participating countries. Operator
workshops have already been successfully
conducted in Sweden, Austria and Germany.
In Germany and Switzerland, the contents of
the reduction of methane emissions are integrated into the safety training courses for
operators.
Invitation to upcoming events



Online Seminar on fugitive emissions
in January 2021 (more information
will be available soon on EBA website:
http://european-biogas.eu/)



Presentations from EvEmBi project
are planned within the International
Conference “Progress in Biogas V”, 22
-24 September 2021

Participation in recent events

Fig. 4.2.1: Aeration of a not gastight covered digestate
storage tank for emission quantification. By a subsequent
covering of the storage tank, the methane emissions were
reduced more than 1 % of the produced methane (©
Torsten Reinelt, DBFZ).

In addition to the completion of the measurements and the preparation of the cost-benefit
analysis, during the last year, another focus of
the project was the dissemination of information on emission reductions at biogas plants
in a European context.



European Biogas Conference 19.09.2019 in Brussels



EBA-Workshop on fugitive emissions
from biogas plants and scheduled
voluntary schemes - 29.01.2020 in
Brussels (https://
www.europeanbiogas.eu/biogasplant-operator-workshopquantification-of-ghg-emissions-from
-biogas-plants/)



Central European Biomass Conference (CEBC) – 24.01.2020 in Graz
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Workshop – Klimaschutz bei der Herstellung und Anwendung organischer
Dünger – 05.03.2020 Umweltbundesamt
Dessau
Operator Training Workshop about
Swedish EgMet System and the mitigation of methane emissions at biogas
plants in Sweden – 12.03.2020



EBA SAC online seminar on research
agenda on biogas in Europe –
03.06.2020



Stakeholder workshop from European
Commission on the opportunities and
barriers in waste and agriculture
through biogas production – 17.07.2020
online workshop
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References on new publications of the consortium



European Biogas Association (EBA) (2020): Methane emission mitigation strategies. Information sheet for biogas industry. Ed. European Biogas Association (EBA). URL: https://
www.europeanbiogas.eu/wp-content/uploads/2020/05/Methane-emission-mitigationstrategies-info-sheet-for-biogas-industry.pdf.



Kompost & Biogas Verband Österreich (Ed.) (2020): Erhebung und Verminderung von Methanemissionen in Biogasanlagen. Teil 1: Einführung in die Thematik. 1. Version, Stand: Juli
2020. URL: https://www.kompost-biogas.info/wp-content/uploads/2020/08/2020-07-30Erhebung-und-Verminderung-ungewollter-Methanemissionen-in-Biogasanlagen-T1Informationsunterlage-AT-fin.pdf.



Kompost & Biogas Verband Österreich (Ed.) (2020): Erhebung und Verminderung ungewollter Methanemissionen in Biogasanlagen. Teil II: Freiwilligensystem. 1. Version, Stand: Juli
2020. URL: https://www.kompost-biogas.info/wp-content/uploads/2020/09/2020-07-30Erhebung-u-Verminderung-ungewollter-Methanemissionen-in-Biogasanlagen-T2Freiwilligensystem-AT-fin.pdf

Sources



EvEmBi workshop for operators in Austria – 3 events in August 2020



EBA online seminar “Biogas Lab” –
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4.3 Advanced biomass CCHP based on gasification, SOFC and cooling machines (BIO-CCHP )
Robert Scharler, Institute of Thermal Engineering, Research group “Sustainable, Clean and
Bioenergy systems, Graz University of Technology, Austria
Due to the climate change, there is a steadily
growing demand for CO2 neutral supply of
heat, power and, in the last years, additionally
for cold. Biomass gasification based combined
cold, heat and power (CCHP) systems are an
emerging technology helping to satisfy this
demand. By using solid oxide fuel cells (SOFCs)
instead of state-of-the-art gas engines as power
generators, the electrical efficiency of the systems can be increased. The main objective of
the project is to develop a novel trigeneration
system, including biomass gasification, gas
cleaning, a SOFC stack and a cooling machine
with the aim to produce electricity, heat and
cold, maximizing the electric efficiency (target:
> 40%) and flexibility of the system. However,
SOFCs are more sensitive to impurities from
biomass gasification compared to gas engines.
The quantification of impurity thresholds for
SOFCs, the development of gas cleaning units

achieving the necessary gas purity as well as the
determination of optimal operating conditions
for a stable and degradation-free gasifier –
SOFC coupling are yet the main technological
challenges to introduce this technology on the
market.

Therefore, a comprehensive evaluation of existing data of gas compositions and impurities for
different existing gasifiers with various technologies (see Table 4.3.1) was conducted in the first
project year and further experimental targets
were defined.

Table 4.3.1: Gasification technologies considered (conducted measuring campaigns are highlighted)
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After the development of suitable measurement equipment and methods for product gas
characterization, experimental campaigns with
characterization and desulfurization of real
product gas were carried out for air and fluidized bed steam gasification. In addition to the
mobile gas cleaning device developed and tested, a small adsorption unit for specific sulfur
breakthrough tests had been built up to define
the influence of the desulfurization temperature
under real gas conditions.
So far, five experimental campaigns regarding
the investigation of desulfurization processes
under real gas conditions were performed, three
of them within the second project. The main
goal of these tests was the monitoring of defined product gas components before and after
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A high gas cleaning level could be provided
during the experimental campaigns, enabling a
successful, but yet not degradation-free, 300 h
coupling of a 200 W, 5 cell SOFC stack with Ni/
YSZ based anode with a downdraft gasifier (Fig
4.4.2). Despite the low tar level of the gasifier, it
was found that the addition of steam to reach a
steam-to-carbon ratio larger than 1 is crucial to
avoid carbon depositions within the flow channels. Besides, a stable product gas composition
is a prerequisite for a coupling in industrial applications.
To understand cell characteristics and degradation effects in the long-term tests with SOFC
stacks, additional single cell experiments were
conducted. At the end of the first project year,
a comprehensive experimental campaign took

Furthermore, a malfunction or reduced efficiency of a sulfur removal unit was simulated.
Its impact on the performance of two industrial
relevant cell types with differing sensitivity to
sulfur was experimentally investigated. Therefore, up to 10 ppmv H2S were added to a synthetic biomass gasifier product gas stream and
the degradation and regeneration behavior of
the cells was analyzed (see Fig. 4.4.3 left).
The obtained data will be employed for the
development of degradation models in the
techno-economic analysis. Moreover, the sulfur
sensitivity of cells with Ni/YSZ anode from a
project partner could be compared to commercially available cells and showed that they can
fully regenerate after poisoning with up to 10
ppmv H2S.

Fig. 4.4.1: Scheme of the gasification – SOFC stack coupling and picture of experiment

the gas cleaning process and to provide clean
gas for long-term SOFC operation.
An analysis of light hydrocarbons, detailed tar
composition and H2S in real product gases of
the technologies presented in Fig. 4.4.1 was
performed, with a more detailed characterization than available on literature.
This is a prerequisite to understand the SOFC
behavior in a coupling and for the development

place to determine the influence of main gas
components of biomass gasification derived
product gas.
Recommendations for gas compositions to
increase the cell efficiency were defined. Furthermore, it was proven that a 500 h degradation free operation of a cell was possible with a
synthetic gas mixture with a high steam content

The results will be presented at the European
Fuel Cell Forum in October 2020 in Lucerne, a
joint publication between two project partners
is already submitted. Based on the positive outcomes from experiments with steam-rich product gas, it was decided to build a test bench for
real coupling of a fluidized bed steam gasifier
with SOFCs (see Fig. 4.4.3 right).
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Fig. 4.4 2: Poisoning
and regeneration test conducted with a Ni/YSZ cell poisoned with 5 ppmv H2S (left) and test bench for the coupling of a fluidized bed steam gasifier with a
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of gas cleaning units for a stable SOFC operation.

as received from a fluidized bed gasification
reactor. Results were presented at the International Conference On Polygeneration Strategies
in Vienna in November 2019 as well as published in a journal paper [1,2].

Real couplings of up to 100 h, especially with
gasifier technologies showing a high tar content
like fluidized bed gasification, were barely performed in the past.
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Experiments in the last project period will aim
to demonstrate the feasibility of coupling as
well as its limitations. Preliminary results have
shown that a coupling with minimal degradation could be conducted for 60 hours with gravimetric tar contents not exceeding 6 g/Nm3 for a
SOFC with a Ni/GDC based anode.
Moreover, techno-economic evaluations were
started for two defined cases: a 1 MWth
downdraft gasifier and a 10 MWth fluidized bed
gasifier. A first model of the absorption chiller
was set up and will be used for the estimation of
the heat flow rates and afterwards integrated in
the overall simulation model of the BIO-CCHP
system. Project results will be used in order to
improve the techno-economic analysis. A 2D
CFD model with methane steam reforming
mechanism will support in defining optimal
SOFC operating parameters.
Concluding, great progress could already be
achieved in the current project period:
Consortium
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 A mobile gas cleaning unit was developed
and a detailed characterization of the product gases of several gasifier technologies
was conducted.
 The impact of main gas components as well
as H2S on SOFC characteristics and performance could be defined.
 Sucessful real coupling with a fixed bed
downdraft air gasifier for 300 h could be
achieved and a new testbench for the coupling with a fluidized bed steam gasifier was
built up, enabling the investigation of tar
impact on SOFCs in the future.
For the last project period, one main challenge
will be the demonstration of coupling feasibility
for several gasification technologies with a focus on the understanding of the impact of tar
and organic sulfur compounds on cell degradation.
Moreover, a thorough techno-economic analysis based on the previously

gathered information will provide boundary
conditions and timeframes in which BIO-CCHP
technologies based on SOFCs can get competitive. Results of the project will constitute a significant contribution to foster the share of a
sustainable and resource-efficient production of
power, heat and cold from biomass.
References
[1] Pongratz G, Subotić V, Schroettner H,
Stoeckl B, Hochenauer C, Anca-Couce A, et
al. Investigation of solid oxide fuel cell operation with synthetic biomass gasification
product gases as a basis for enhancing its
performance. Biomass Conv Bioref 2020.
https://doi.org/10.1007/s13399-020-00726-w.
[2] Pongratz G. Investigation of SOFC operation
with steam gasifier product gases as a basis
for enhancing its performance. International
Conference on Polygeneration Strategies
ICPS19, Vienna, Austria: 2019.

BIO-CCHP website: www.bio-cchp.net

Contact: Univ.-Prof. Dipl.-Ing. Dr. Robert Scharler
Institute of Thermal Engineering, Research group “Sustainable, Clean
and Bioenergy systems”, Graz University of Technology, Phone: +43
316 873 7804 . E-mail: robert.scharler@tugraz.at

4.4 Value-optimised use of biomass in a flexible energy infrastructure (VaBiSys)
Feasibility of Solar-Enhanced Drying of Woody Biomass
Ilkka Hannula, VTT, Finland
Sustainable biomass resources are limited and
their utilization therefore needs to be more
efficient. In addition, there is an urgent need for
low-cost energy storage, particularly for solar
energy. Drying considerably increases the calorific value of woody biomass, and the resulting
dried biomass provides easy seasonal energy
storage. The drying both improves the quality
of the biomass and extends its storage life. To
investigate the technology and feasibility of
solar-enhanced drying, several drying experiments were conducted on wood chips in VTT’s
12 kWpeak convective dryer in Jyväskylä, Finland. Drying times varied from 3.5 to 27 h and
the final moistures from 12 to 32 w-%. VTT’s
experiments show that solar heat can be successfully applied to thermal drying of biomass.
The moderate drying temperatures used
(typically 20–50 °C) are advantageous for ensuring homogenous drying of wood particles and
for preventing changes to the physical structure
of the biomass and loss of volatiles. Due to the
low efficiency of the system, still in its prototype
phase, the calculated payback times were not
highly attractive to the entrepreneur. In the
experiments, best profitability was achieved by
drying seasoned wood, for which a payback
time of 12– 17 years was estimated for a large
scale system such as a biomass terminal.

A)

B)

Fig. 4.4.1: VTT’s Solar biomass drying system- A) inside view, B)- outside view

Based on the assumptions that technical improvements are made, the best drying efficiency reached in our experiments is achieved, and
some investment subsidy is secured; scale-up is
feasible. With these criteria met, the payback
time of such a dryer could be brought below 10
years. This requires, however, that drying increases the selling price of wood chips.

Find more information in:
Raitila, J., Tsupari, E. Feasibility of Solar-Enhanced
Drying of Woody Biomass. Bioenerg. Res. 13, 210–
221 (2020). https://doi.org/10.1007/s12155-01910048-z
https://link.springer.com/content/pdf/10.1007/
s12155-019-10048-z.pdf

Contact: Dr. Ilkka Hannula, VTT Technical Research Centre of Finland, Finland
E-mail: Ilkka.Hannula@vtt.fi
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4.5. ManuMax - Unlocking the potential of cow manure in Switzerland and Sweden by steam-pretreatment and subsequent
biogas production
Prof. Dr. Michael Hans-Peter Studer, Bern University of Applied Sciences, Bern, Switzerland
Animal manure is a largely untapped energy
resource in Europe with a potential of 736 PJ
(Scarlat et al., 2018) . In Switzerland, currently
only 1% of its sustainable energy potential (21.4
PJ per year) is recovered. In Sweden, about 4%
of the manure is currently treated by anaerobic
digestion, generating mostly in co-digestion
plants approximately 0.17 PJ of biogas.

dioxide, which will reduce the methane potential. Moreover, steam explosion is an energy
intensive process due to high steam demand at
elevated pressures. This is especially true for
manure with a very high water-content (> 90%
w/w), which made the use of steam pretreatment for liquid manure impossible until now .

The aim of the project ManuMax was therefore
to develop a heat-integrated steam explosion
process for liquid manure, which increases the
biomethane yield. Manure should be heated in a
countercurrent flow configuration employing a
heat transfer fluid to a desired temperature,
held there for a certain residence time and then
cooled to the fermentation temperature (Fig.
4.5.1). The specific tasks of the project were i) to
One of the reasons for the low utilization of this understand and optimize the pretreatment of
huge untapped resource for biogas production cow manure by steam explosion for highest
is the low conversion efficiency of manure into digestibility and methane production; and ii) to
build and operate a test rig to measure paramebiogas (ca. 25% of the organic matter), due to
ters such as heat transfer coefficients, pressure
the high amount of lignocellulosic fibres that
drop, etc. (Fig. 4.5.2), which are essential for the
are recalcitrant to biological deconstruction
design and construction of a future pilot plant.
(Wellinger 1991; Ahlberg-Eliasson et al. 2018).
This low conversion yield renders the economic Furthermore, iii) we aimed to develop a technoperformance of anaerobic digestion plants op- economic model, to evaluate the economic
erating only with manure unattractive for farm- consequences of additionally installing pretreatment apparatuses.
ers.
Anaerobic digestion is a biological process
which converts waste or agricultural biomass in
an oxygen-free environment to biogas consisting mainly of CH4 and CO2, using microorganisms. The biogas is then converted to electricity
in combined heat and power (CHP) plants or it
can be upgraded to natural gas quality methane
prior to injection into the natural gas grid.

One of the ways to improve the conversion yield
of manure is to increase the access to the organic matter for the microorganisms by breaking up the lignocellulosic biomass, using pretreatment. One promising pretreatment method is steam explosion treatment. In steam explosion the biomass is heated to a desired temperature by injection of saturated steam followed by an instantaneous explosive discharge
to atmospheric pressure. The pretreatment
leads to thermal treatment and mechanical
disruption of the biomass due to the explosive
discharge. However, if the pretreatment is too
severe, the organic matter (cellulose and hemicellulose) used to produce biogas will be lost
due to transformation into inhibitors or carbon

In order to be able to examine the influence of
the pretreatment on the liquid manure and the
manure solids independently, the liquid manure
was separated (and the solids were washed).
Both fractions were pretreated separately at
varying conditions ranging from 130 to 210°C at
residence times between 5 to 40 min in a custom-made steam-gun present in our laboratory.
The test-rig was operated with whole manure.
Pretreating the liquid fraction of manure did not
improve the biomethane yield or even had a
negative effect.

But the fermentation of the manure liquid –
pretreated as well as non-pretreated - was
finished after 10 days. In contrast, manure solids strongly benefited from steam pretreatment in two ways: first, the methane yield
could be improved up to 50% based on the
methane potential of the not-pretreated manure and second, the fermentation time decreased from 30 to only 15 days.
Experiments in the custom-made test-rig
showed that the continuous flow and explosive
discharge of manure at small scales is very
challenging. For a dairy farm holding 100 livestock units (LSU) a manure flow rate of only ca.
10 L/Min results; we ran our experiments at 5 L/
Min, as the farm where we aim to build a pilot
plant holds ‘only’ 50 LSU. Thus, the flow rates
for a dairy farm in Switzerland or Sweden will
always be ‘small’, even if the average size of
dairy farms should dramatically increase in the
future.
The techno-economic model was based on
published cost functions for biogas fermentation units with combined heat and power
plants (CHP), as well as on a modelled cost
function for an envisioned steam-pretreatment
unit. We assumed prices of 16 and 6.5 €-ct/kWh
for electricity (own consumption) and heat,
respectively, and labour costs of 40 €/h for a
daily workload of 1 hour. The model showed
that manure from more than 300 and 500 LSUs
with and without pretreatment would be necessary, respectively, if no subsidies or other
compensation payments for e.g. ecological
services were considered. A sensitivity analysis
also revealed that total investment costs, followed by methane yield and personnel expenses are the main cost drivers.
From the results of the experiments we conclude that only the manure solids may be pretreated with steam and that continuous flows
of such small volumes of manure slurries will
not be feasible in practice.

Fig. 4.5.1: Temperature profile of the heat integrated manure pretreatment. The manure is flown in a counterflow configuration with a heat transfer fluid. In the schematic the manure is pretreated at 170°C and fermented at 40°C
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Fig. 4.5.2: Photo of the test-rig for the measurement of physical properties of the manure during pretreatment.

However, the increased methane yield and the
shortened residence time, which will potentially
lead to higher revenues and savings on capital
expenses due to a reduced fermenter size. Consequently, the project will be continued by designing, building and operating a continuous
heat-integrated pilot facility for the pretreatment of dairy cow manure. The insights gained
with the test stand will be applied for the design
of the pilot plant and the efficiency of the pretreatment

process will be analysed by fermenting a partstream of the pretreated manure in a small
container based ‘school fermenter’ which will
be delivered by Norups Gård, a Swedish industry partner of the first project phase. The pilot
project will be based in Switzerland, will involve
four industry partners, and will be funded by
the Swiss Federal Office of Energy through the
pilot & demonstration program.

This work was supported by the Swiss Federal
Office of Energy and the Swedish Energy Agency in the framework of a joint-call of the EraNet Bioenergy, as well as through Innosuisse –
Swiss Innovation agency in the framework of
SCCER biosweet.

Contact: Michael Studer, Dr. sc. techn. ETHZ
Professor of Chemical and Environmental Engineering, Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences
E-mail: michael.studer1@bfh.ch

14th Call of the ERA-NET Bioenergy
* PARTNERING OPPORTUNITY *
* NETWORKING WEB MEETING *
11.11.2020 at 13:00 CET
Present your expertise and your organisation
Share your project idea
Find partners for joint pre-proposal to the 14th Call of the ERA-NET Bioenergy

Send E-mail to Boris Vashev at b.vashev@fnr.de or register here!
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5. Selected Research News from projects funded in the 12th Call of ERA-NET Bioenergy
5.1 Development of an enzymatic CO2-capture strategy for an optimised microbiological methanation (CarbonATE )
Dr. Günther Bochmann University of Natural Resources and Life Sciences, Vienna (BOKU), Austria
The European Union aims at a transition towards a renewable energy system by strengthening biomass exploitation. Within P2G concept
bio-methanation of CO2 from biomass conversion systems with H2 enables an overall emission reduction. For this methanation process
the amount of gases serving as potential CO2
sources is limited due to impurities like O2 or N2
in many industrial exhaust gases. Purification
technologies for CO2 are costly and very energy
consuming. By using an enzymatic CO2 capture
process, the energy demand and the costs will
be reduced and “impure” gases like exhaust
gases from e.g. biomass combustion or CHPunits will be applicable. Thus, these gas streams
serve as alternative carbon sources and have
the potential to substantially increase the exploitation of biomass to produce energy carriers. Such efficient P2G systems are mandatory
towards a fossil fuel free society and will
strengthen the role of renewable energy in the
future European energy system.
The project carbonate aims to increase the applicability of gases with impurities by liquefaction and to use these products as precursors for
biomethanation. In a first step, CO2 is bound
and liquefied via an enzymatic step. If there is a
surplus of CO2 the enzymes carbonic anhydrase
(CA) and formate dehydrogenase (FDH) are
able to convert CO2 into soluble carbon compounds. In this scenario the product of CA is
hydrogencarbonate whereas the product of
FDH may be formate. CAs and FDHs from
different organisms are produced and characterized in the enzymatic part of the CarbonATE
project. During the microbiological part of the
CarbonATE project, it is evaluated how these
enzymes and their products effect growth and
methane production of methanogenic archaea.
Hydrogenotrophic archaea are able to produce
methane from H2/CO2 and some are capable of
using formate as substrate for methane production, too. Six different pure culture strains
(Methanobacterium formicicum, Methanobacterium bryantii, Methanothermobacter thermoautotrophicus, Methanococcus maripaludis,
Methanobacterium alcaliphilum) are investigated using a set-up of batch fermentation in pressurized 100 ml anaerobic serum flasks.

on methane production. The screening of M.
formicicum is almost ended whereas the other
pure strains are still to be screened while cryo
working cell banks of all strains already have
been established. Preliminary results show that
M. formicicum is producing significantly more
methane when formate is added to H2/CO2 than
when only grown on H2/CO2 (see fig.5.1.1). The
influence of hydrogencarbonate, CA and FDH is
still under investigation. In a similar pressurized
100 ml flask set-up, methane production from
CO2 and from the two possible enzymatic products, hydrogencarbonate and formate, is currently investigated with mixed culture. Mixed
culture may additionally contain acetogenic bacteria which produce acetate from H2/CO2 and
acetoclastic archaea which produce methane

to track the composition of microorganisms via
sequencing which will be done at ZHAW by the
group of Prof. Dr. Theo Smits.
Conferences/Workshops
In Spring 2021 the consortium will organise a
workshop on the topic of biotechnological CO2
sequestration, biomethanation and H2 and CO2
processes. Due to uncertain situation in the upcoming 12 months the event will be held online or
offline. The online workshop will be held at BOKU
University. The call for abstracts and further information will be send out soon and will be available
in November under https://
www.researchgate.net/project/CarbonATEDevelopment-of-an-enzymatic-CO2-capturestrategy-for-an-optimized-microbiologicalmethanation.

Fig.5.1.2: Technical drawing of three trickle bed reactors conducted in parallel (A); Photo (B) of columns (upper middle) of the three trickle bed reactors with medium mixing flasks (middle below), massflow controller (MFC,
left bottom), gas distributor (left above MFC) and milligas counters (MGCs, right).

from acetate. Additional to flasks experiments,
trickle bed fermentations with mixed culture for Project partners
methane production will be started in the last
Austria
week of September 2020. The set-up can be
seen in Fig. 5.1.2. In the beginning the three colBOKU
umns (column volume = ca 635 ml each) will be
BEST
conducted in parallel and different combinations
of the substrates (CO2, hydrogencarbonate and
AAT
formate) and addition of enzymes (CA and FDH)
will be tested.
Afterwards the three columns may be conducted

Switzerland
ZHAW
PSI

Fig. 5.1.1: CO2 consumption and methane (CH4) production without formate (A) versus with addition of formate (B) of M. formicicum. In A and B the flasks
were repressurized with H2/CO2 after each measurement and on day 13 and 18.

A screening is currently performed to evaluate
methane production and growth using different
substrates (CO2, hydrogencarbonate and formate) and the influence of CA and FDH

in series to simulate one big column using the
favorable substrate and enzyme combination.
Samples of the consortia within all trickle bed
fermentation will be taken at different time points

Contact: Dr. Günther Bochmann
University of Natural Resources and Life Sciences, Vienna (BOKU), – Institute for Environmental Biotechnology
E-mail: guenther.bochmann@boku.ac.at
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5.2 Development of a new low-cost low-emission micro-scale pellet stove with advanced process control (LowEmi-MicroStove)
Improved energy efficiency of new and renovated buildings results in a decrease of their heating demand. Thus, fossil fuel fired boilers and heat pumps
are presently, due to their typically lower nominal capacities and low investment costs, often more attractive for consumers than pellet stoves. To make
pellet stoves more competitive against these technologies, the project aims at the development of an innovative, low-cost low-emission microscale (1
to 4 kW) pellet stove. Core elements of the new technology shall be a new pellet feeding system tailored to the demands of steady fuel transport at low
fuel demands, a novel grate system and a CFD designed combustion chamber with an improved insulation strategy, which shall provide the basis for a
low-emission combustion over a wide load range. A control concept based on innovative sensors shall secure that the potential for low-emission and
high efficiency operation can be fully utilised during steady state and transient operation. The low-cost target will be supported by innovative production techniques (e.g. 3D printing).
Partners:






BIOS BIOENERGIESYSTEME GmbH (A, coordinator)
RIKA Innovative Ofentechnik GmbH (A)
University of Applied Sciences, Northwestern Switzerland (FHNW) (CH)
LAMTEC Meß- und Regeltechnik für Feuerungen GmbH & Co. KG (D)

Contact: Prof. Univ.-Doz. Dipl.-Ing. Dr. Ingwald Obernberger
BIOS BIOENERGIESYSTEME GmbH , Graz, Austria
E-mail: obernberger@bios-bioenergy.at

6. Selected Research News from projects funded in the 13th Call of ERA-NET Bioenergy?
6.1 Upstream processing of lactose whey for bulk chemicals and energy production (Up-Whey)
The UP-Whey project will develop and assess new technologies for valorising dairy wastes, in particular sour lactose whey for sustainable production of
bulk chemicals such as (i) lactic acid and (ii) bio-butanol. The project will apply the production of biogas (power & heat) from whey as a reference scenario and will consequently design and assess integrated process pathways (biorefineries) for the production of products and energy from dairy wastes
and whey feedstocks. Focus for the lactic acid process is not on the fermentation, but on the development of an integrated lactic acid downstream
process suitable for complex solutions (e.g. high ash content) using a membrane-supported liquid-liquid extraction approach. A butanol fermentation
process will be established and optimized to run on lactose sugar and CO2 gas as additional carbon source for the fermentation. Developed processes
and system integration into whey biorefining pathways will be assessed from a technical, economic (prefeasibility) and environmental (LCA) perspective. The energetic path “whey to biogas” will serve as a reference scenario for assessment.
Partners:



tbw research GesmbH; Environmental Biotechnology (A, coordinator)



Technische Universität Graz; Institute of Chemical Engineering and Environmental Technology (A)



Technische Universität Wien; Institute of Chemical, Environmental and Bioscience Engineering (A)



Clean Energy Solutions GesmbH (A)



Fachhochschule Nordwest Schweiz; School of Life Science, Institute of Chemistry and Bioanalytics - Process engineering; (FHNW) (CH)



Memo3 GmbH (CH)



Prolactal GmbH (A)



NÖM AG (A)

Contact: Michael Mandl
Managing Director & Environment and Energy Expert
tbw research GesmbH, Vienna, Austria
E-mail: m.mandl@tbwresearch.org

6.2 Profitable 2G-bioethanol plants – Parallel Use of Fractionated Lignin in Multiple Applications (PUMA)
The PUMA project will increase the profitability of 2G-LCF biorefineries by enlarging the product portfolio in addition to main product bioethanol. PUMA will establish an innovative platform for identification and upgrading of lignin fractions by utilizing aromatic side streams in the most efficient and
economical way. A major focus will be on catalytic conversion of so far untapped low molecular weight fractions. Mild/catalytic methods will be used
for depolymerisation and refining in order to produce synthons for resins/polymers, composites, activated carbons/carbon foam and high-price bulk
phenolics of broad and high industrial relevance and scale. For this, the PUMA consortium combines the essential expertise from biorefining, process
design, industrial biotechnology and piloting in order to valorize an unused CO2-neutral source for energy carriers and value-added bio-based aromatics and products.
The PUMA project was selected in 13 Call of ERA-NET Bioenergy but due to shortage in the budget
Partners:
for international collaboration, the Austrian partners was funded within EURIKA from the FFG`s
basic programme under the acronym E!13400 PULMA.

University of Oulu (FI, coordinator)



Graz University of Technology (A)



Bisy e.U (A)



Fifth Innovation Oy (FI)

Contact: Prof. Dr. Ulla Lassi
Sustainable Chemistry, Faculty of TechnologyUniversity of Oulu, Finland
E-mail: Ulla.Lassi@oulu.fi
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6.3. Bio-Electric Syngas Technology for the Production of Biomass Derived BioFuels and Platform Chemicals (BesTECH )
Lydia Rachbauer | BEST – Bioenergy and Sustainable Technologies GmbH, Austria
Werner Fuchs | University of Natural Resources and Life Sciences, Vienna, Austria
BesTECH is a project based on the recent finding
that electro-fermentation provides an efficient
tool to influence bacterial metabolism and
product formation. The overall aim of BesTECH
is the development of an electrically enhanced
bioconversion process to establish a biotechnological platform for the sustainable, safe and
environmentally friendly provision of biofuels
and -chemicals on a biomass basis.
First step is the conversion of biomass feedstocks of varying or minor quality into syngas or
biogas. The subsequent step, syngas fermentation, is a hybrid thermochemical / biochemical
platform that takes advantage of the simplicity
of the gasification process and the high specificity of the fermentation process to deliver biobased products. Biomass and other carbonaceous materials can be gasified to produce syngas with high concentrations of CO, H2 and
CO2. Such low cost feedstock materials include
waste wood, agricultural residues and byproducts, municipal organic wastes and wastes from
pulp and paper industry.
Syngas fermentation in combination with the
new and highly promising technology of microbial electrosynthesis allows a product specific
conversion of the carbon building blocks (CO2,
CO and acetic acid) into higher value products
serving as biofuels or biochemicals. The focus is
on the optimized biotransformation of gaseous
substrates into long chain fatty acids and alcohols (e.g. caproic acid, butanol, hexanol, 1,2butandiol) and methane as final products. For
this purpose improved gas fermenters, optimized electrode designs as well as selection of
best suitable microbial production strains will be
conducted. In the following, syngas fermentation converts the generated gaseous compounds to alcohols and organic acids (mostly
ethanol and acetic acid) utilizing chemoautotrophic microorganisms that can metabolize
gaseous substrates (Fig. 6.3.1).
Innovation beyond state-of-the-art

The coupling with another new approach, syngas fermentation, enables the efficient valorization of almost any kind of low cost biomass
residues and by-products. As additional advantage, the thermal pyrolysis into syngas and
subsequent de-novo synthesis of bio-based
products provides a highly efficient barrier by
which spreading of potentially harmful substances, that might occur in organic waste
fractions like pesticides, antibiotics and endocrine disruptors, is prevented. Upcycling of lowquality biomass to high-quality products via the
novel conversion route of microbial electrosynthesis allows the formation of targeted products
and building blocks from previously decomposed carbonic matter. Thus, the BesTECH
strategy uniquely contributes to a circular waste
biomass-based economy. It develops fundamental knowledge on microbial production
strains and how their metabolic activity can be
steered via electric redox shifts. Moreover, technical reactor design is targeted to overcome
current limitations of fermentative approaches
such as product inhibition, unspecific products
and low conversion rates.
Partners:
BEST, an Austrian competence center in the
area of bioenergy and sustainable technologies
together with the University of Natural Resources and Life Sciences (BOKU), IFATulln,
Dept. of Environmental Biotechnology deliver
biotechnical skills and experience on fermentative syngas conversion and electrofermentation.
Skills necessary for environmental and technoeconomic evaluation of the developed processes will be provided by IOS-PIB, a polish governmental research institution. Huber 4 zero, a
highly innovative polish partner from bioplastics
industry dedicated to reducing the carbon footprint of its products, completes the consortium
and will ensure the tech transfer towards practical implementation.

Fig.6.3.2: Reactor

The project is based on extensive experience
and expertise from previous research and development:
Benedikt Hasibar, İpek Ergal, Sonia Abreu Dias,
Günther Bochmann, Simon K.-M. R. Rittmann,
Werner Fuchs, Competing acetate consumption
and production inside a microbial electrolysis
cell, Journal of Environmental Chemical Engineering, Volume 8, Issue 4, 2020, https://
www.sciencedirect.com/science/article/abs/pii/
S2213343720301950
Lydia Rachbauer, Reinhard Beyer, Günther
Bochmann, Werner Fuchs, Characteristics of
adapted hydrogenotrophic community during
biomethanation, Science of The Total Environment, Volume 595, 2017, Pages 912-919,
https://www.sciencedirect.com/science/article/
pii/S0048969717305867
Franziska Steger, Lydia Rachbauer, Matthias
Windhagauer, Lucy F.R. Montgomery, Günther
Bochmann, Optimisation of continuous gas
fermentation by immobilisation of acetateproducing Acetobacterium woodii, Anaerobe,
Volume 46, 2017, Pages 96-103, https://
www.sciencedirect.com/science/article/abs/pii/
S1075996417301282

The highly advanced concept of electrofermentation is still dependent on complex
carbon substrates of high purity (e.g. sugars,
starch, and glycerol).
www.best-research.eu
https://boku.ac.at/en/ifa-tulln/institut-fuerumweltbiotechnologie
https://huber4zero-lab.com/
https://ios.edu.pl/
Contact:
Dr. Lydia Rachbauer
Senior Researcher | Biogas and
Bioconversion
BEST GmbH, Tulln Research Site, A-3430
Tulln, AUSTRIA
Fig. 6.3.1: Proposed conversion of biomass through a cascade of conversion technologies: gasification,
biological syngas- and electro-fermentation.

E-mail: lydia.rachbauer@best-research.eu
www.best-research.eu
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7. Research News from projects funded in BESTF3
7.1 Valorisation of Urban Wastes to Next Generation Bioethanol (Waste2Bio)
Caterina Coll, Marcos Latorre (IMECAL S.L.)
Introduction
In Europe, about 250 million tons of MSW are
produced every year, which creates a major
environmental issue because of its inefficient
disposal and treatment. Currently, 25% of MSW
ends up in landfills and the remaining 75% is
usually treated by composting, digestion or
combustion processes.
The principal idea of Waste2Bio (http://
www.waste2bio.com) was to develop a more
sustainable and efficient alternative to the current methods by producing advanced bioethanol from the biodegradable materials present in
MSW and to process the residual feedstock into
biogas and biofertilizers using anaerobic digestion. This will aim to enhance the valorisation of
residues, reducing energy costs and impacts
from waste management and introducing a

The project relied on the collaboration of a
strong consortium of partners: Spanish R&D
Centres CIEMAT and IMDEA, UK engineering
companies Exergy Ltd and INEUVO Ltd and
project coordinator and demonstrator IMECAL
S.L. WASTE2BIO finalized as a successful project in September 2020.

Key results
The project started working on the improvement of the separation process of the organic
fraction of MSW (OFMSW), gaining a better
understanding about this process, as well as the
associated equipment that is required to
achieve efficient and effective separation.
The evaluation of inert material content and
ashes in municipal biowaste from different
MSW treatment plants showed that, separately

Fig.7.1. 1: Schematic of the Waste2Bio concept
more sustainable model of MSW treatment.
The results of the project shows the model
based on the application of PERSEO technology as a technically, economically and environmentally viable alternative model for
waste management treatment in Europe.
WASTE2BIO project was selected as part of the
ERA-NET Co-fund programme Bioenergy Sustaining the Future 3 (BESTF3), aiming to promote the greater use of bioenergy and started
in March 2017.

bioethanol production were firstly optimised at
lab scale, thereby reducing the process costs.
Focus was then given to the feasibility study of
biogas production from the remaining residues
after fermentation by anaerobic digestion, with
very promise results.
After the optimisation at lab scale, the viability
of the project’s approach was demonstrated
and validated in PERSEO semi-industrial plant
of IMECAL in L’Alcudia (Spain), which was
adapted and modified for the project requirements.
From the demonstration trials it was clear that
an adequate pre-treatment step and effective
removal of inert materials is key for an efficient
operation and avoid technical problems in the
equipment. The highest ethanol yield reached
in plant was 80%, increasing the 75% which was
set as objective at the beginning of WASTE2BIO
project, meaning a production of around 160 L
of bioethanol per ton of dry ton of raw material.
The biogas production of the ethanol fermentation residue was not decreased compared to the
fresh raw material. For a hydraulic retention
time of 15 days, the specific biogas production
achieved with the pilot digester was 1137 Nm3/
Tvs, which was considered a very high biogas
potential. The digestate is potentially usable in
agriculture as organic fertilizer since it contains
a certain amount of N along with other macronutrients (K, P, Ca, S, Mg) and micronutrients.
The results of the project open the door to new
waste treatments based on the production of
bioethanol and bioenergy that make waste
management in Europe more sustainable.
Dissemination

collected urban biowaste could be directly used
in the PERSEO Bioethanol® process of IMECAL,
due to the lower presence of inerts and contained a higher content of carbohydrates compared to non-separately collected biowaste. It
was important to understand the characteristics
of the feedstock due to the complex nature of
the MSW. The factors that mostly affect the
composition of bio-waste are the waste collection systems, pre-treatment methods, and regional and climate variations. An analysis of
MSW compositions was carried out and the
process conditions for the

The final Waste2Bio project webinar took place
on 25 September at 11:00 CET. This final webinar in the Waste2Bio webinar series focused on
the continuation of the technology development and commercialisation as the project
nears its close. The topics discussed included
relevant EU and local policies, the final results of
the project evaluations (TEA, LCA, exergy), and
envisioned exploitation opportunities. The
presentations were followed by a round table
discussion with two stakeholders involved in
waste management and moderated Q&A.

Fig.7.1.2: Discharge of the OFMSW in PERSEO demo plant (left), image of PERSEO plant located Contact: Caterina Coll Lozano , IMECAL S.L., SPAIN
in L’Alcudia- Spain (centre), pilot anaerobic digester installed in the same plant (right)
E-mail: caterina@imecal.com
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7.2. Development of port injection of gas engines to provide a novel approach to power generation from sygas derived from biomass gasification or other sources (PHOENIX)
Advanced Thermal Conversion Technology - General Update by KEW Technology
KEW Technology Ltd is a UK based renewable
technologies company. Its primary innovation
regards the conversion of waste and biomass
into a hydrogen-rich gas vector that can be utilised for multiple applications including heat,
electrical power, and the production of fuels
and chemicals. The technology has aspects that
make it unique – such as the operation at elevated pressure and a port injection system for
power generation that was developed and tested under the BESTF3 project and has demonstrated highly effective operation on hydrogenrich fuels. The technology and therefore the
company have both benefitted from involvement and support from the Energy Technologies Institute (ETI) https://www.eti.co.uk/ – a
PPP made up of the UK Government (BEIS), BP,
Shell, Rolls-Royce, Caterpillar, EDF and E.On.
KEW was selected by the ETI for funding following a competitive process as part of its Phase 1
“High-Efficiency Waste Gasification Competition”. The funding has led to the design and
construction of a full-scale commercial demonstrator plant located in Wednesbury near Birmingham in the West Midlands, UK, called the
Sustainable Energy Centre (SEC) which has
been operated in campaigns and which can
provide electricity for 4,000 local homes as well
as being a centre of excellence for sustainable
energy technologies. Modular systems for the
production of heat and power will be available
for installation in new sites in Q4 2020, with
hydrogen and fuels modules available in 2021.
The installation of a KEW modular system at a
client site offers lower cost on-site waste treatment as well as the provision of sustainable
energy or related products. The same core factory-built product can provide different benefits
according to the host’s needs.

At a hospital, for example, clinical waste
could be safely consumed, avoiding high
treatment costs, alongside conventional nonrecyclable waste; and the hydrogen-rich gas
supplied to existing CHP engines for low-cost

Critically, the installation of KEW systems provides future-proofing in a world with an increasing imperative to decarbonise and reduce the
use of single-use plastics. Compact, flexible
modules can switch to different wastes or

site-wide power and heat. Industrial facilities
often need multi-vectors – including power,
high-temperature, and medium-temperature
heat and sometimes Hydrogen. A case study
for one such facility showed a multi-£m annual cost saving and carbon emissions cut by
half, with the potential to reduce further.
Many chemicals facilities have a highdemand for hydrogen-rich gas (‘Syngas’) as a
feedstock for multiple products which is currently provided from fossil-fuel sources. Local
authorities that are aiming to avoid paying
high gate-fees to large out-of-town incinerators can implement a circular-economy approach with waste being used locally to provide power and heat into local networks.
Our systems are clean, compact, and factorybuilt, thus the approval, financing, and deployment steps are low risk and swift.

biomass sources as these come on stream and
particular aspects of the process (see below)
enable integration with carbon capture technologies – with the vision of negative carbon energy provision.
KEW are actively involved in the Industrial Clusters Mission backed by the Industrial Strategy
Challenge Fund (ISCF) and is a key player in the
Black Country Industrial Cluster – we recently
completed the first phase and submitted the bid
for the next phase. We are also part of the
South Wales Industrial Cluster.
On this note, KEW would welcome other discussions with energy-intensive industries who are
facing a precedented dual challenge from two
macro drivers arising from the global sustainability agenda; (1) decarbonisation of operations
and (2) adherence to the Circular Economy.

Fig. 7.2.1. The installation of a KEW modular system
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We would also welcome strategic discussions
with local authorities concerning future plans
once existing waste contracts are up for renewal, and concerning plans for heat networks – our
technology enables one key aspect of a circular
economy strategy to be realised; but earlystage planning is key.
Capital Finance is a critical enabler for initial
project deployments and we wish to engage
with funding bodies able to support both during
the project development phase and partfunding of project capital.

We would also like to make contact with companies or universities developing companion
technologies such as carbon capture, hydrogen
technologies, and innovative applications of
waste heat. We have for example many research themes concerning the further improvement of gasification and companion technologies, that we would like to work on in partnership with.
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KEW Technology Ltd.
Sustainable Energy Centre
Portway Road, Wednesbury
West Midlands WS10 7DZ
Website: https://www.kew-tech.com/
Contact: info@kew-tech.com

KEW’s Journey

Online events/ conferences
SCI – Future opportunities for CO2: the chemistry of carbon dioxide and its role in decarbonisation
22 October - 5 November 2020
https://www.soci.org/events/future-opportunities-for-co2-the-chemistry-of-carbon-dioxide-and-its-role-in-decarbonisation
Repowering the Black Country – Economic Opportunities from Accelerated Decarbonisation
https://bcbf20.ticketleap.com/repowering-the-black-country/details
Reports on Kew’s participation in past events/ conferences
Rushlight Waste to Energy Award 2020
https://www.rushlightevents.com/
EVONORTH
https://www.evonorth.com/2020/en/page/conference-agenda
Westminster Energy, Environment & Transport Forum policy conference: Priorities for reducing emissions across UK transport
https://www.westminsterforumprojects.co.uk/agenda/Transport-Decarbonisation-Plan-Agenda.pdf
ERA Big Ideas series: Alternative Fuels - Low Carbon Gases
https://www.era.ac.uk/Events/era-big-ideas-series-alternative-fuels-low-carbon-gases-2nd-june-2020/10083?OccId=14398
KTN: Accelerating Net Zero Chemical Manufacturing: The Syngas Economy
https://ktn-uk.org/events/accelerating-net-zero-chemical-manufacturing-the-syngas-economy/
References to new publications etc.
KEW H2: ZERO-CARBON BULK SUPPLY
Part of: BEIS Hydrogen Supply Competition – Phase One Report: Feasibility Study
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/873885/kew-zero-carbon-bulk-hydrogensupply.pdf
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8. Follow up project BESTF2
8.1 NewLiEP – Injecting New Life into Cellulosic Ethanol Production
Birgitte Rønnow, Terranol A/S, Denmark
Project Summary
There is a growing need for sustainable liquid
biofuels to be used in transportation sector to
replace fossil fuels. Sustainable or advanced
bioethanol is produced from renewable feedstock that is not part of the human food or animal feed value chain and has no indirect land
use change impacts. The most promising feedstock for advanced bioethanol is lignocellulose
from agricultural or forestry residues, but until
recently, lignocellulosic bioethanol production
has not been economically feasible. In this project NewLiEP a novel approach and concept of
more efficient utilization and higher ethanol
yield from lignocellulosic residue feedstocks will
be further developed and demonstrated in nearindustrial scale.
The proposed solution is employing a novel
feedstock agnostic concept to build continuous
fermentation unit complemented with novel
sophisticated fermentation control system. The
solution includes several other features developed by the partners that will be used to further
increase the performance and operability of the
fermentation.
The solution will be verified and demonstrated
for various feedstock sources, which will prove a
major advantage compared to current 2G ethanol plants and especially important for operators of ethanol plants when using very heterogeneous residue-based feedstock. The project is
carried out by two leading technology players,
Terranol A/S and SEKAB E-technology in cooperation with an investor of a new bioethanol
plant, Kanteleen Voima Oy, where the solution
will be taken in use in industrial scale.
The fermentation concept, called CoRyFee (1),
combines and utilizes proven knowhow and
technologies of the partners. CoRyFee has previously been developed and demonstrated with
straw materials and will be further developed to
be optimized for soft- and hardwood raw materials. The combined application of CoRyFee
continuous fermentation technology, yeast
strain cV-110, and new fermentation control
system is expected to enable numerous benefits:



Increasing the productivity of a given
size fermentation facility by more than
100% compared with current state of
the art;



Enabling the use of otherwise hitherto
nonfermentable material by utilizing
biomass hydrolysate with more than
twice the amount of inhibitory compounds with help of inhibitor relief technology and yeast optimised to higher
inhibitor level;



Reducing the needed amount of yeast
for inoculation by 80% or more compared with current state of the art as a

Fig. 8.1.1: The Biorefinery Demonstration plant, Örnsköldsvik, Sweden

result of using a more efficient yeast
strain and novel continuous fermentation strategy;





Reducing the amount of required personnel to produce a certain amount of
ethanol due to higher production rate
and higher level of automatization compared with current state of the art;
Reduction of CAPEX of fermentation
unit of at least 50% due to lower volume
requirement to produce the same ethanol volume.

Main results achieved so far
An area survey for relevant types of residual
biomass sources in the vicinity of Kanteleen
Voima’s planned Nordfuel biorefinery in Finland
has been conducted. Five suitable subtypes of
biomass were identified and the supply potential of these has been determined. Sufficient
amounts of each subtype were collected and
shipped to the Biorefinery Demo Plant, operated by SEKAB, in Örnsköldsvik, Sweden for
chemical component analysis, thereby determining the content of sugar, lignin etc.
Pre-treatment and hydrolysis experiments of
each subtype in addition to relevant combinations of the subtypes were performed with durations exceeding 2 weeks thereby demonstrating actual sugar content at industrial relevant
enzyme dosage.
These experiments allowed determination of
the pre-treatment/hydrolysis unit operation
contribution to OPEX at industrial relevant enzyme dosages using suitable combination of
subtypes.

Continuous fermentation trials exceeding twenty days (>40 tank volumes/single yeast pitch)
using feeds derived from combinations of relevant subtypes were conducted and conditions
were determined reaching the ethanol yield
target set in the project plan.
Also, relevant amendments (micro- and macronutrients) to the feed, allowing for continuous
fermentation, were determined making it possible to develop a “recipe” describing all necessary components for feed amendments and
determination of the OPEX contribution from
the continuous fermentation unit operation.

Future perspectives and potential impact
Sugar analysis of the various biomass subtype
residues show a clear preference for specific
types. Thus, by selection of high sugar yielding
subtypes substantial higher concentrations of
fermentable sugars are achievable. For that
reason, biomass types will be selected containing lower amounts of branches, tops and bark.
Further optimisations to maximize fermentable
sugar yields while on the same time minimising
the required dosage of hydrolysing enzymes will
be conducted. As biomass (and the logistics
involved in procurement) together with enzymes, forms the two major contributions to
OPEX, even minor improvements will be of
great importance. The fact that the aimed target of ethanol concentration has already been
achieved, using considerably lower concentrations of fermentable sugars than originally anticipated, makes further OPEX savings to be
expected. Especially, fine-tuning of the temperature and pressure during the pre-treatment
unit operation holds potential when optimal
combinations of subtypes are employed in the
process.
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Continuous fermentation has been demonstrated. Also, the complete package of micro- and
macronutrients has been determined. Suitable
industrial sources of such vitamins and inorganic growth factors will now be determined and
optimal concentrations elucidated. Apart for pH
regulating compounds, surprisingly low contribution to the OPEX of the fermentation unit
operation was found. Only, the pH regulator
employed so far was of any significant contribution. For that reason, emphasis will be put on
identifying suitable industrial relevant alternatives. The second part of the project also involves the development of an “on-site” yeast
propagation unit, preferentially using hydrolysate as the carbon source.
Reduction of Green House Gas (GHG) emissions, especially from the transportation sector,
has been hampered by lack of sufficient technologies to achieve the set targets. Only the
contribution from 1G biofuels has been of any
significance. As production of 1G biofuels pose a
negative contribution to the indirect land-use
change within the EU area, the set target of
55% reduction (by 2030) of GHG emissions calls
for the implementation of 2G technologies utilizing forest/agricultural waste.
The results obtained so far during the NewLiEP
project is very encouraging pointing to the feasibility of the NordFuel biorefinery – a production facility providing a needed economic development of an otherwise rural area of Finland.
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Fig. 8.1.2. Chipping of raw materials at the Haapavesi site in Finland
Notably, during the elapsed time of the NewLiEP
project, the Nordfuel biorefinery got an environmental permit and a positive investment subsidy
decision from the Finnish Ministry of Employment and the Economy. The successful completion will lead the way for the implementation of
many more facilities within the EU area and beyond.

References:
1. Knudsen, J.D. and Rønnow, B. Extended fedbatch fermentation of a C5/C6 optimised yeast
strain on wheat straw hydrolysate using an online
refractive index sensor to measure the relative
fermentation rate”. Sci Rep 10, 6705 (2020).
Link

Contact: Birgitte Rønnow, Terranol A/S, Denmark, E-mail: Info@terranol.com

9. Past events
European Conference on Biogas & Biogas
Upgrading
Biogas PowerON 2020
22-23 September 2020, Copenhagen, Denmark

20th International Digital Conference on Wood

The 2020 year edition of Biogas PowerON 2020
took place on the 22-23 September in Copenhagen, Denmark. The event aimed to bring together specialists from Biogas and Biogas Upgrading industries for two interactive days of
networking, lectures and discussions.

Due to the current developments within COVID19, the organisers have decided to convert the
20th anniversary of the Wood Energy Congress
into a digital event format. This year's motto
was: Wood energy goes digital!

Post event documentation available at the
event website:

https://fortesmedia.com/biogas-poweron2020,4,en,2,1,6.html

SMARTSPEND Workshop, A Fresh Insight on
Clean Energy Financing

22 - 30 September 2020

30 September 2020

Our conference aimed to provide positive stimuli to ensure that wood energy is once again firmly embedded in future climate and energy strategies!

The SMARTSPEND Online Workshop ‘Financing
Clean Energy Transition in the Context of EU
Recovery’ took place on the 30th September
2020, from 11am to 3pm. Greg Arrowsmith,
SMARTSPEND’s Scientific Coordinator
(EUREC), and Patrick Clerens, Secretary General at EASE moderated the two sessions of the
workshop, which hosted 200 participants.

The Congress "Out of the crisis with Wood Energy" took place as a 7-day event series in the
period from 22.-25.09.2020 and from 28.30.09.2020. Each day of the event consists of
two sessions. You can find further information
under program.
Accompanying the digital Wood Energy Congress, sponsors presented their companies virtually during the sessions as well as through company presentations or digital tours, which are
deposited on the congress website.

Patrick Child, Deputy Director-General at DG
for Research and Innovation and Director of
Clean Planet highlighted the importance of
initiatives such as SMARTSPEND to create
awareness about funding possibilities for clean
energy innovation instituted as a result of the
European Green Deal and the EU coronavirus
recovery budget. He drew attention to
the Taxonomy Regulation as a way to drive
investor attention towards eco-friendly industries. The workshop presentations and recordings are available at the event website
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10. Upcoming events
Online Meeting on “Lignocellulosic Ethanol“, 11 November 2020, 16:00-17:30 CET
The ETIP Bioenergy Working Group 2
(Conversion Processes) is organising an
online meeting on “Lignocellulosic Ethanol”
on 11 November 2020, 16:00-17:30 CET. The
online meetings serve to inform, engage,
and support industrial stakeholders and
academia by describing recent experience
and best practice examples of biomass energy technology development, deployment
and associated logistics.
Francisco Gírio, National Laboratory of
Energy and Geology (LNEG), will give a
presentation on the technology basics.
From the industry side, Paolo Corvo, Clariant, and Patrick Pitkänen, St1, will present
about technology specifics and technology
roll-out. Each presentation of 15-20 minutes
will be followed by the opportunity for the
audience to raise questions.
The online meeting will be moderated by
Dina Bacovsky, Chair of ETIP Bioenergy
Working Group 2 / BEST – Bioenergy and
Sustainable Technologies GmbH.

IEA End-Use Working Party Webinar on
Deep Decarbonization in Industry
Participants: EUWP delegates and TCP
representatives
Time: 9 and 10 December 2020, 14.0017.00 (CET)
Online platform: Link will be distributed
to registered participants
The webinar will take place during two
consecutive days with the following parts:
 Presentation of major Swedish programmes and projects
 Discussion about opportunities for collaboration between TCPs .
The main areas to be presented and discussed are:
 Industrial CCUS
 Industrial Biorefineries
 Electrification in Industry
 Digitalization and AI for Energy Efficiency and GHG Mitigation
 System Aspects and Industrial Symbiosis.
To participate in the webinar, please send
an email to helene.johansson@chalmersindustriteknik.se
at the IETS Secretariat on 2 December at
the latest.

Connect to the online meeting at https://
global.gotomeeting.com/join/380660885

BIOFIT VIRTUAL SEMINAR ON RETROFITTING APPROACHES IN THE FIELD OF
LIGNOCELLULOSIC ETHANOL

25 November 2020, 15:00– 16:30 CET
The BIOFIT project supports and initiates
bioenergy retrofitting activities in five industry sectors, one of which applies to the firstgeneration biofuels sector. Retrofitting
means the addition or replacement of plant
characteristics (e.g. technical components,
feedstock, and auxiliaries) with state-of-theart equipment. The bioenergy retrofits studied in the BIOFIT project are technical
measures applied to existing production
plants that support the broader bioenergy
utilization as an alternative to fossil energy.
The virtual seminar will be held on 25th
November 2020, 15:00 – 16:30 CET with
Dario Giordano, Licensing Green Chemistry
Manager at Versalis Spa, and Ana
Susmozas, researcher at CIEMAT as speakers of the session. There will be time for
questions from the audience after each of
the presentations.
Connect to the virtual seminar at https://
global.gotomeeting.com/join/497999437.

18TH International Conference on Renewable Mobility "FUELS OF THE FUTURE" from 18 - 22 January 2021 goes
digital!
The motto of the conference in 2021 is:
"Fuels of the Future" digital & internationally networked!
The conference will take place as a 5-day
event series in the period from 18th to
22nd January 2021. Each day of the event
consists of three sessions.
More information at the event website.

European Conference
HYDROGEN & P2X 2021
9-10 February 2021 Copenhagen, DK
Fuel cells I Energy I Production I
Transport I Storage
European Hydrogen & P2X Conference will
bring together top level experts from gas
producers, chemical and mobility industries representatives, power companies,
business analytics, government officials
and regulators, storage companies, service
providers, transportation companies, renewable energy consultancies and others.
More information at the event website.

World Sustainable Energy Days 2021
24-26 February, Wels, Austria
Stadthalle, Pollheimerstrasse 1,
4600 Wels/Austria
Bioenergy is a key pillar of the European
and global energy transition and can also
contribute to economic growth. In 2021,
the conference – the largest annual pellet
event worldwide with more than 450 participants from over 50 countries each year
– shows how we can make a green recovery happen in practice and how the pellet
sector can profit from this deep transformation.
In just 3 days a comprehensive package of
6 dedicated conferences, including the
European Energy Efficiency Policy Conference, European Pellet Conference
Industrial Energy Efficiency Conference
and the Smart E-Mobility Conference will
be offered.
More information at the event website

EUBCE 2021
29th European Biomass Conference
& Exhibiton
26 –29 April 2021, Marseille, France
and ONLINE
The 29th EUBCE, will take place from
26th to 29th April, 2021 in Marseille
France an online.
As an invitation to Scientists and Research in the whole field of the Biomass,
Bioenergy & Bioeconomy, we would like
to encourage the submission of scientific
oriented abstracts within a wide range of
topics of the global biomass sector. Call
for papers open until 20.11.2020.
More information at the event website

Progress in Biogas V
22-24 September 2021
University of Hohenheim Stuttgart,
Germany
The fifth edition of the conference series
“Progress in Biogas”, will be held at the
University of Hohenheim in Stuttgart.
The motto is “Science meets Practice”
and researchers and practitioners are
invited to present their breakthrough
results, best practice examples and experiences from the field.
More information at the event website
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11. About ERA-NET Bioenergy and BESTF3
ERA-NET Bioenergy brings together national
ministries and funding agencies that support
research and development in bioenergy. In
such a European network, participants can
coordinate national research efforts and thus
achieve higher quality results, as well as a
more efficient use of their limited financial
resources. Via joint calls, innovative, transnational research, development and innovation
(R&D&I) projects in the field of bioenergy
focussing on Technology Readiness Levels
(TRL) 2-5 are funded. Currently there are
seven ERA-NET Bioenergy partners: from
Austria (BMVIT), Germany (FNR), the Netherlands (RVO), Poland (NCBR), Sweden (SWEA),
Switzerland (SFOE) and the United Kingdom
(Innovate UK). We are happy to be accompanied by nine observers from Brazil
(FAPESP), Denmark (Energinet), Finland
(Business Finland), France (ADEME), Ireland
(SEAI), Spain (CDTI) and the UK (DECC;
BBSRC; EPSRC). In order to broaden the network further, ERA-NET Bioenergy encourages
ministries and funding agencies from other
European countries to join the action. ERANET Bioenergy has so far implemented 13
joint calls and thus contributed to the funding of 52 international R&D projects.

The BESTF (Bioenergy Sustaining the Future) network of national/regional ministries and funding agencies (from DK, FI,
DE, ES, PT, SE, CH, UK) was established
2012 and provided funding to collaborative bioenergy projects that demonstrate
at least one innovative step and will result in demonstration at a precommercial stage (TRL 6-8). The added
value of this initiative was to enable the
demonstration of enhanced bioenergy
technologies which would otherwise be
unable to reach the stage of commercialisation. The BESTF network has launched
three calls and supported eight demonstration projects.
In order to widen the scope of the BESTF
joint Calls to support initiatives at Technology Readiness Levels 2-8, a cooperation with ERA-NET Bioenergy was set up
via BESTF3. The combined ERA-NETs and
networks provide added value compared
to national funding and aligned activities
maximise effective exploitation and the
cost- and resource-efficiency of the
groups, bringing a greater opportunity
for coordination and knowledge sharing.
Supporting transnational research and
knowledge exchange eventually increases
the use of biomass in a Bioeconomy.
With the joined forces of BESTF and ERANET Bioenergy, three additional calls and
an increased number of dissemination
activities was implemented in the 5
years duration of BESTF3 (until 2020).

For further information please check our WEBSITEs or contact the co-ordinators:
ERA-NET Bioenergy

https://eranetbioenergy.net/
Boris Vashev (FNR) :

Tel.: +49 3843 6930 162;

E-Mail:

eranetbioenergy@fnr.de

Tel. +44 20 7215 3717;

E-Mail:

yannis.dragotis@beis.gov.uk

E-Mail:

bestf@microwire.co.uk

BESTF3
http://eranetbestf.eu/
Yannis Dragotis (BEIS) :

Chris Young (MICROWIRE Ltd.): Tel.: +44 7970 422 901;

