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7th FP Call

Call of the 7" Framework Programme :
COLLABORATIVE PROGRAMME

Joint Programme FP7-2009-BIOREFINERY-CP

Nanosciences, Nanotechnologies, Materials and new Production Technologies
Energy

Food, Agriculture and Fisheries, and Biotechnology

Environment (including Climate Change) ! 7
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A Large-Scale Project

28 Partners

14 Nations

ny,

4 Years ';IZ:':;;;A

3,344.4 Person Months

38 M€ of Global Budget, 23 M€ of EC grant “ S

10 Sub-Projects, 35 Work Packages, 153 Tasks

59 Milestones

214 EC Deliverables

& GREEN WEEK

Brussels, 24-27 May 2011 4




"
e

E@M@

=
-3

G ol
UCCS
Fal=]

* TRCELYON

Sc:Em:'elj .Chi:llgm

= de Rennes
,lc;;:;nnn

insgiratian

Imperial College
London

The world is our

a
~met_

(ovAncE]
SALMA
il

A

x eunn})

HALDOR

novo.

S DANISH
TECHNOLOGICAL
INSTITUTE

Torsce M

X))
€S

Bethink Tomarrow

Consortium

' ( Borregaard @ SINTEF)
>

.

(A M)
N
\\

PDC

technische universitat
dortmund

RWTHAACHEN

I

' MERCK
I

lr:r.lmst'f
R C C mnummwwumm

‘"; KANE
|I' CRES

CERTH

® GREEN WEEK

Brussels, 24-27 May 2011 5



D 0% L AL MA fardon S
@uces

I;éedstock

TECHNOLOGICAL
INST!TLJTE

_‘l"L KAME LWH l f
im'_ CRSa E.‘..'a':,'_: uuuuu mmﬁﬁﬁiﬂlﬁ

v e

Pretreatment

% Borregaard

(JJOVANCE]

Integr.
Separat.

CDI'E m|
e abetia HALDOR TORSOE &/
dK'IERCK ¥
NYKOMB
- svnERGETICS _ o
“met, novozymes

Competencies within the
Partnership

-~
e

The werld is our inspiration

C
] Yy |
(Bio-, Thermo-)Chemical reactions = RCC ‘
-._'.11_ ':- i [ —
U ¢ *e D S:Inrmu l:hlrnlquu . l i-* s *
U ccs ;REEI_‘]U M & b [ i Faculdade o Emma:a **Eumh:
N N v FEUP e el
e ORGAGHIM )
" - o éHEI’I’II’—'I
IIMERCK | Consariam The world '!WI"MD' ation
llI R CC \ (HEMICAL REACTIVITY and CXTALYSIS N
HEN
UNIVERSITY

@ SINTEF Aviation Fuels

Sustainability and
Economic Viability

- " -
s iperial College 1; ¢, ~ Quantis
TECHNOLocicar 10101 Lol Sustalnabllity counts
INSTITUTE *

® GREEN WEEK

Brussels, 24-27 May 2011 6




Preamble
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An In fegrated European BioRefineries Network

Duration: 4 years
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Next Generation Biorefinery

EUROpean Multilevel Integrated BIOREFinery Design

for Sustainable Biomass Processing

Classical Biorefinery 'ﬁ Integrated EuroBioRef Biorefinery Concept )
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EuroBioRef will bridge the gap between agriculture and chemical industry by
integrating the whole biomass chain in a Multi-feedstock (non-edible), Multi-process
(chemical, biochemical, thermochemical), Multi-products (aviation fuels and chemicals)
commercially viable and adaptable approach for a sustainable bio-economy in Europe.
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Objectives

Produce a large diversity of sustainable biomass
Produce high energy aviation fuels

Produce multiple products

Improve cost-efficiency by 30 %

Reduce by 30 % the amount of needed energy
Reduce time-to-market by 30 %

Produce zero waste and rationalize the use of raw materials ££="0
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Flexibility, Adaptability, and Multidimensionnal Integration

of the EuroBioRef Project

MULTI PROCESS

Cellulosic and
Hemi-cellulosic
Residual

Materials Original Innovative Advanoed

Biochemical | Catalytic | 1he™e-

Chemical
Conversion
Processes

Sustainable Conversion | Conversion
Non-edible Oils | TToceésses 5 Processes

MULTI BIOMASS
Pretreatment

Lignin, Solid
Residues
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Integrated
Modular
and Flexible
Process
Design

= I Integrated Demonstration of Building Blocks of High
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Value Added Bioproducts
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Concept

Scenarios
far
Biorefinery
Concepts
under
Specific
Regional
Conditions

Integrated
Modular
Bio-
Refinery
Pilot Plants

Contribution
to New
Process and
Biomass
Product
Standards

High Value Added Chemicals, Polymers and Aviation Fuels, with Optimised Costs and Zero Waste Required by the Market

MULTI PRODUCTS
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Target products

Lignocellulosic
Biomass

Non-Edible Oil
Crops

Cellulose/
Hemicellulose

Ethanol Acetals
Butanol Alkanes

Diols Alkenes

H, Higher

Alkyl-THF alcools
3HPA Maleic

Butylacrylate anhydride

I I Activated .

* H0,
* Higher alcohols
* CH,SH

* CH,SCH,

* Fatty
nitriles
Shorter
nitriles
Diacids
Alkanes

Alkenes

Acetals
Glycerol
carbonate

Monomers

SUSTAINABLE MARKETS |

CHEMICALS

AVIATION BIOFUELS

[

POLYMERS
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Technical Advancement

Technical
Advancement

e Crop rotation optimization,
selection of appropriate
sustainable biomass
feedstock;

e Rationalization/optimization
of chains including logistics
and LCA considerations;

e Quality control of a variety
of feedstock for a variety of
end-products;

¢ Elaboration of
multidisciplinary processes
combining various
technologies;

¢ Demonstration of sub-units
at the lab-scale, the pilot
scale, the industrial level;

¢ |ntegration of several reactions

Kand separation steps. /

Technical/
Process
Innovation

Scientific
Innovation

‘Sustainabllity

Biorefinery

Business
Opportunities
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Technical/
Process
Innovation

Scientific Innovation

Scientific
Innovation

Scientific
Innovation

Sustainability

Biorefinery

Business
Opportunities

* Methods for conceptual
process design in the
chemical sector towards
bio-/chemical applications;

* Novel heterogeneous,
homogeneous, enzymatic
catalytic systems;

* Novel low energy separation
technigues;

* Novel reactor technologies;

¢ Co-products reutilization/
valorisation technologies;
* Integrated reactions and
separation technologies;
* Development of new
purification technologies
Qsing green solvents.

/
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Expected Business Results

Technical/
Process
Innovation

Scientific
Innovation

Sustainability

Expected
Business Results : :
Biorefinery
¢ Demonstration of the economic and technical over performance of bio-based Business

products including bio-aviation fuels and chemical commodities markets;

e Demonstration of the increase in economical performance due to the use of
second generation feedstock;

e 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 (blend of

Kseveral components to vield bio-aviation fuel). /

Opportunities
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Sustainability Assessment and
Performances

Sustainability Assessment
and Performances

* Specific logistics methodology for cultures in
North and South of Europe;

Technical/ ¢ | CA methodology for evaluation of environmental

Innovation Innovation * Economic modelling for assessment of the

economic viability;

* Sustainable assessment of the whole chain for
economics.

Sustainability

Biorefinery

Business
Opportunities
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First year results

Non-edible crops grown in field tests. We are seeking seed providers;

Strategy for culture rotations and combinations: on the way for finding
synergies between edible and non-edible crops;

Non-edible crops: additional revenues for farming communities generated
from new side-businesses;

Development of an efficient and versatile pre-treatment technology for
lignocellulosic materials: further evaluated in a pilot plant in Norway.

Extraction of castor, jatropha and lunaria oils;

Strong integration of the thermochemical, chemical/catalytic and biochemical
processes: some lab work is already ready for demonstration;

LCA (carbon footprint + socio-environmental and economic impact
assessments): specific tools being developed; harmonisation efforts with major
sister projects in the EU;

Strong power of dissemination and education, e.g., first EuroBioRef Summer
School on the 18-24t" September 2011, Italy (see http://eurobioref.org). A
textbook will be edited for this occasion.
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Common Goal

EUROpean Multilevel Integrated BIOREFinery Design

for Sustainable Biomass Processing

DP-1: High Temp, O, blown Plant, Pitea, Sweden

Common Goal: Producing Aviation Fuels
Bfends as well as Chemicals
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