EuroBioRef
EUROpean multilevel integrated BIOREFinery design
for sustainable biomass processing
Project context and objectives:
The EuroBioRef project (European Multilevel Integrated Biorefinery Design for Sustainable
st
Biomass Processing) coordinated by CNRS, France, has been launched on the 1 of March
th
2010 for a 4 years duration. It is supported by a 23 M€’s funding from the EU’s 7 Framework
Program. EuroBioRef deals with the entire process of transformation of biomass, from fields to
final commercial products. It involves 28 partners from 14 different countries into a highly
collaborative work.
The development and implementation of bio-refinery processes is of crucial importance to
build a bio-based economy. The EuroBioRef project is developing a new highly integrated and
diversified concept including multiple feedstocks (non-edible), multiple processes (chemical,
biochemical, thermochemical), and multiple products (aviation fuels and chemicals). The project has a
specific aim to overcome the fragmentation in the biomass industry. As efficiency is the key to the biorefinery processes, this implies to take decisive actions to facilitate better networking, coordination and
cooperation among a wide variety of actors.
New synergies, cost efficiencies and improved methods will be achieved by involving the
stakeholders at all levels: large and small (bio)chemical industries, academics and researchers from
the whole biomass value chain, as well as European organisations; large-scale research, testing,
optimisation and demonstrations of processes in the production of a range of products design adapted
to large- and small-scale production units, which will be easier to install in various European areas.
The overall efficiency of this approach will be a vast improvement of the existing situation, and
will ensure the production of aviation fuels and multiple chemical products in a flexible and optimized
way. It will also take advantage of the differences in biomass components and intermediates. The
target is also to improve cost efficiency by as much as 30 per cent through improved reaction and
separation effectiveness, reduced capital investments, improved plant and feedstock flexibility, and
reduction of production time and logistics. Further, we expect to reduce by 30 per cent the energy
used and produce zero waste. Raw material management will also mean that a reduction of feedstock
consumption will be possible by at least 10 per cent.
The EuroBioRef concept achieves integration across the whole system from feedstock to
product diversification and adapts to regional conditions, integrating into existing infrastructures,
minimizing risks to investors. The flexible approach means widening bio-refinery implementation to the
full geographical range of Europe, and offers opportunities to export bio-refinery technology packages
to more local markets and feedstock hotspots.
The impact of the project in terms of environment, social and economic benefits is important
and could give a serious advantage for European bio-industry. The techno-economic evaluation of the
whole integrated biorefinery will be carried out. Moreover, the environmental life cycle assessment
studies will be performed in line with the requirements of the International Reference Data System
(ILCD) Handbook and the LCI data will be made available via the ILCD Data Network. The approach
on social sustainability will be based on the recently developed UNEP guidelines for social life cycle
assessment of products, allowing for the required modifications to meet the requirements of respective
analysis on biorefinery chains. The EuroBioRef project has the potential to re-energize biomass
production, grow the industry, and achieve the original dream of biomass sustainability in the whole
Europe.

Work performed and main results achieved
Since the launching of the EuroBioRef project, already 6 months have elapsed. This is a relatively
short period of time, but this is a crucial moment for ensuring the future realization of the whole
project. Indeed, in this very ambitious project, stakeholders from the whole biorefinery chain have to
work altogether for the first time in a collaborative effort for concretizing a novel sustainable vision.
EuroBioRef gathers specialists involved in extremely various fields from cultures of plants to final
marketed products, passing through an interweaved biochemical, thermochemical and chemical
catalytic reactions network optimised by specific process design, without forgetting economics,
logistics and sustainability assessment, while constituting a dissemination/education framework of the
upmost importance. Thus, these first 6 months were first concentrated on ensuring a strong
collaborative action between all the partners. Many meetings were organised between groups and
subgroups of partners so that everybody has now the same understanding of the project and is now
working in exactly the same direction. Thanks to our effort, people from radically different
scientific/technical fields speak the same language, and all the work is driven by the wish of gradually
accomplishing common well-defined objectives, of which the achievements will progressively feed the
whole concept. Further, a networking action between blockbusters in the field of novel biorefinery
concepts, namely BIOCORE (www.biocore-europe.org), SUPRABIO (www.suprabio.eu), STAR
COLIBRI (www.star-colibri.eu) and of course, EUROBIOREF (eurobioref.org), has been initiated in
order to considerably reinforce the work power, and to set common methodologies and propose
concerted education/dissemination efforts. This will yield a strong synergy and boost the realization
and implementation of these ambitious projects, which will not stay at the paper level but will give rise
to concrete actions/realization in the real tangible world, to the benefit of all of the citizens.

Figure 1. Examples of results achieved during the first 6M: Demonstration trials for oil crops and
willow in Poland (left); Panoramic view of the lignocellulosic field trails in Greece (middle); Small pilot
unit for 2-3 kg/batch in France for nitrile preparation
While setting and consolidating the aforementioned collaboration effort, the work has been actively
initiated during these first 6 months period and the progress is already largely perceptible. We have
built several model scenarios of biorefineries. They will be used and refined as bases for further
reflexions and technical/scientific developments. These scenarios were elaborated through
discussions among specialists from very different scientific/technical fields and their complementary
competencies were undoubtedly revealed as strength in this process. Mutual understanding of the
requirements/needs/limits/expectations of each of the stakeholder allowed us to shape well-balanced
and rational variations of the concept. This brainstorming further naturally enabled the setting of a
common language instead of using too specific jargon that would not be understood by the whole
group. One of the points has been focused on the diversity of biomass throughout Europe due to
climate variations and different nature of soils. Thus, the Eurobioref concept of Biorefineries becomes
an integration of units, which can use the available biomass at a given location, but taking into account
possible importation of biomass or primary derived products. Analysis of various data allowed us to
determine that the total area potentially available for non-food crops in the EU-27 exceeds 10 million
ha, based on the fallow lands. In the longer-term projections, additional land would be released and a
doubling is expected. These available lands will be required to ultimately cultivate at a large scale the
plants that constitute the base of the EuroBioRef concept. We have already established test fields of
the so-called lignocellulosic biomass, namely herbaceous plants, like switchgrass, giant reed, and
cardoon in Greece and willow trial fields in Poland. Two lignocellulosic pretreatment processes have
been also nearly optimised at the laboratory scale and the produced pre-treated material give rise to
high yields under moderate condition, with an interesting flexibility in the nature of the plant to be
treated. In addition, a first selection of non-edible oleaginous plants will be planted in the next months

of the project. We could in fact already extract fatty acids samples and esters from available seeds, for
the needs of chemical reactions testing. Using the properly pretreated raw materials derived from
lignocellulosic and oleaginous plants, biochemical, thermochemical and catalytic chemical
transformation tests have been started at the laboratory scale. The numerous planned reactions were
demonstrated as possible by these first preliminary tests. Some of them are already very close to the
target in terms of productivity, which is extremely encouraging. In complement to these actions, early
process design and economical/sustainability assessment has been initiated, within the frame of an
harmonization effort evocated in the first paragraph above, and the results will start to be available in
the next few months when the number of acquired data will enable reliable projections. As a last point,
we already intensively communicated e.g. through articles in magazines and conferences and the
reputation of EuroBioRef is already a reality. Further, we planned the conception of Master courses which are in fact now given to the students - and the outline of a summer school in June 2011 has
been proposed. Many other dissemination/education actions were brainstormed and will be
concretized in the next months.
We can definitely assess that these first 6 months of the project were a success. All of the
partners are actively involved in this large-scale collaborative project within clearly defined objectives.
Accordingly, the ongoing research&development effort is being smoothly performed under the planned
schedule. This confirms the perspectives we drawn, which will be concretized by the delivery of a
large amount of scientific/technical results in the next few months, since our strike force is under
considerable expansion thanks to the efficient launch phase.

Expected final results, intentions for use and impact

Figure 2 The EuroBioRef concept for demonstration of an integrated, sustainable, diversified and
economically feasible biorefinery
Business results are expected on:
§ Demonstration of the economic and technical over performance of biobased products
including bio-aviation fuels and chemicals commodities markets;
§ Demonstration of the increase in economical performance due to use of second generation
feedstock;
§ Demonstration of the sustainable value chain of non-food crops cultivated in synergy with
food-crops;
§ Definition of final products specifications and tests of new products.
Scientific innovations are focused on:
§ Methods for conceptual process design widely applied in the chemical sector towards bio/chemical applications;
§ Heterogeneous, homogeneous and enzymatic catalytic systems including fermentation
and optimization of the formulations taking into account the purity of the feedstock. New
catalytic reactions;
§ New low energy separation techniques and adaptation to biomass derived products;
§ New reactor technologies for minimizing production of by-products while enabling substantial
energy savings;
§ Co-products reutilization technologies;
§ Integrated reaction/separation technologies;
§ Development of new purification technologies of fermentation broth using green solvents.
Technical advancements are expected on:
§ Crop rotations optimization for Northern/Southern Europe and Africa, selection of
appropriate sustainable biomass feedstock for diverse EU environments;
§ Rationalization of the chain elaborated to yield each product and global integration/optimization
of the whole process including logistics and up-front life cycle analysis for selection of
economically sustainable products and process routes;
§ Quality control of a variety of feedstock for a variety of end-products;

§
§
§

Elaboration of multidisciplinary processes combining heterogeneous/homogeneous
catalysis with enzymatic catalysis;
Demonstration at the lab/bench scale of the sub-units described in the project and
demonstration at the pilot scale of integrated production chains for significant products. Some
demo will be also done at the industrial level;
Integration of several reaction and separation steps for high selectivity and conversion, energy
and investment costs savings.

Sustainability assessment and performances
§ Specific logistic methodology for cultures in Northern and Southern Europe;
§ LCA methodology for evaluation of environmental performances;
§ Economic modelling for assessment of economic viability;
§ Sustainable assessment of the whole chain for economics.
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