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2EL000.  Lignocellulosic biorefineries challenges

» Pulp & Paper industry
o Increase pulp capacity by debottlenecking recovery boiler
o Economic feasible outlets for side streams

» Biofuel/biochemical industry
o Cellulosic bioethanol is more expensive
o Focus on biochemicals or advanced biofuels
o Economic feasible outlets for side streams

» Zelcor focusses on recalcitrant side streams by an integrated
solution for conversion to value added products
o Lignins
o Humins
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2F .00 ... to settle new value chains

Academic knowledge production (INRA, DLO, UPEC, UoW, Aalto)
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ZE 000 ... through a cascading approach
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28 1000 Zelcor innovative features

» Several types of biorefinery residues representative of
future industrial productions (humins, lignins, lignin-rich
distillation residue)

» A common concept applied to all the substrates: zero waste
and cascading processing strategy (extraction, self
assemblying, depolymerisation, bioconversion)

» Implementation of innovative conversion routes fitting with
green chemistry principles: combination of chemistry with
biotech

» A wide range of new potential products (cosmetics,
bioplastics, coatings, chemistry)



2F 1000 Selection of Raw materials

» Raw material selection
o Variety in biomass source
o Variety in extraction processes
o Relevant process

> Production + distribution

Lignins Feedstock Process Supplier

P1000 Wheat straw / Sarkanda  Soda Greenvalue LLC (US)
grass mix

Distillation Wheat straw Futurol PROCETHOL 2G (FR)

residue

Zambezi Spruce HCI Avantium (NL)

Humins Feedstock Process Producer

Liquid humins Sugars YXY Synvina (NL)




Z2E 1000 Raw material properties

» Lignins and humins were extensively characterised for
composition, properties, functional groups etc.

_ HCI (Zambezi) Soda (P1000) Residue (Futurol) Humins (YXY)

Dissolved during

isolation

Soluble at RT No Yes, alkaline and some No Yes, organic solvents
organic solvents

Non phenolic Sugars Proteins, sugars Sugars, proteins Monomers, sugars

compounds

Mw Unknown Low Unknown Low

Ash content Low Low High Low
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2B COL Variability assessment

» Variability of the raw materiel = botanical origin, production process, stability
over time

» Impact of variability on the downstream conversion processes

_____________________________

Data collection

¥

[ Multivariate analysis}

¥

Classification and prediction
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ZE«;%COV\ Functionality versus application

» To assess target functionalities for end-users and industrials

» To develop methods to screen new functionalities according
to the products specifications

» To formulate the biomolecules, nanoparticles or
preparations at laboratory scale to assess technical
feasibility

» To identify the candidates for demonstration

» To build and implement the strategy to improve of the
conversion process and provide biomolecules and
nanoparticles of interest for further demonstration

» To provide data for the safety assessment of ZELCOR bio-
based intermediates
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What method

to determine
functionalities

and screen new ones?

Data base of 28 validated methods

Products with
adequate properties

Virtual platform of relevant and validated methods
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2E 1000 Results at Month 18

» 4 raw material selected (industrial plant / pilots) all available
at >50 kg scale: ready for process development

» 3 value chains identified for sustainability assessment
» 1 termite species (/16) selected : ready for bioreactor design

» 2 recombinant enzymes expressed in yeast: ready for
immobilization and test on substrates in bioreactors

» 1 analytical platform settled gathering 30 methods: ready
for the optimisation of intermediate products functionalities

» 4 main properties proved with quality criteria identified
(biological activity, reactivity towards depolymerisation,
antioxidant properties, self assemblying into particules)



ZE .00 Results at Month 18

» Demonstration of the interest of the cascading approach

 Multi-functionality of the lignin Colloidal Lignin Particles for
fractions soluble in ethanol or ethyl ZEm?,fmf,ff:?ifiﬂ'ﬁﬁﬂim

@wo—ﬁzyﬁw{" Bern Mfmf" gtqﬂla e Baur&/ya/

acetate

e Reactivity of the non-soluble fractions
towards treatments by ionic liquid

Imidazolium-Based lonic Liquids as Efficient Reagents for
the C—O Bond Cleavage of Lignin

Marina Thierry,” Amel Majira,”’ Bruce Pégot,” Laurent Cezard,” Flavien Bourdreux,
Gilles Clément,” Francois Perreau,” Stéphanie Boutet-Mercey,® Patrick Diter,"”
Giang Vo-Thanh,!” Catherine Lapierre,” Paul-Henri Ducrot,” Emmanuel Magnier,"
Stéphanie Baumberger,” and Betty Cottyn*?

ChemSusChem 2018, 11, 439 — 448
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ZE}KCOV\ Future expectations

» Process development and design of purification and
conversion of lignins and humins are ongoing

» Structure-property relationships will be established

» First application tests in packaging, cosmetics and particles
in coatings are currently performed by industrial parties

> More information can be found:

o www.bbi-europe.eu/projects/zelcor

o www.zelcor.eu



http://www.bbi-europe.eu/projects/zelcor
http://zelcor.eu/
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2E 000 Summer School Announcement

» September 2-6 2018 in NL

ageningen International Congr s’ Genlr‘e (ch
Wagemngen The Netherlands: .. .

The 1= Summer School on waste biorefineries in the context of bioeconomy,
with a focus on valorization of recalcitrant side streams. A panel of
specialists in the biorefinery field will provide an up-to-date state-of-the-art
overview based on the latest advances in terms of scientific knowledge,
techno-economical developments and life cycle assessment methodologies.

www.zelcor.eu
k= Herzen 2020
B pasen Bio-based Industries m Eiropean Union Funing
e -4 for Research & Innavation

-18- ZELCOR — 11t Biobased Materials conf. Cologne May 15-16 2018



-19 -

£ COR

Exploring Lignocellulosic Biomass 2018

26-29 June 2018 oo
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6 sessions
covering all aspects of lignocellulosic biomass:
| Bioeconomy of biorefinery
Anne-Christine Ritschkaff - VTT, Finkand
Antoine Missemer - CNRS, France
$ Structural and chemical complexity
Peter Ciesisiski - NREL Golden, USA L

‘ Physlical and biological deconstruction
Anne 5. Meyer - Technical University of Denmark, Denmark

& Source of organic matters In solls
Cigire Chenu- AgroParisTach, France
PerrBatdrian - Czech Academy of Sciences, Crech Repubiic
A., Source of blomolecules
Ed de Jong -Avantium, The Netheriands
Warwick Raverty- CIRCA, Australia
Source of blomaterlals
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Exploring Lignocellulosic Biomass 2018

KEYNOTE SPEAKER.

- Anne-Christine RITSCHKOFF
b Utmomon-
VT Fotand

Session:
Biorefining for Bioeconomy

Exploring lignocellulosic biomass!

KEYNGTE SPEAKER
Antaine MISSEMER
. 8
O o
Seasion:

Biorefining for Bosconomy.

Exploring lignocellulosic biomass! < ,\t

| KEVNOTE SPEAKER
Arthur RAGAUSKAS

Frofesso, Govermer's e s Biaalving
Unbvasty o Toanessee Kncitte, USA.

Sassion:
Structural and chemicof complexity of dgnecelidose.

INVITED SPEAKER
Peter CIESIELSKI
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Session:
Structurat and chamicof compexiy of ignacefitose

Exploring lignocellulosic blomass! sy
Exploring lignocellulosic biomass sy f e 2 i
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INVITED SPEAKER KEYNOTE SPEAKER
Thomas FARMER Anne 5. MEYER
Researcher Professor
v . University of York, United Kingdom . Technical University of Denmark
Session: Sessian:
Physical, chemical and biofogieal deconstruction Physical, chemical and biological deconstruction
of fignocellulase of fignoceliutose
Exploring lignocellulosic biomass! ,i Exploring lignocellulesic biomass! ‘i

KEYNOTE SPEAKER
Claire CHENU
Protesior

B TR agrmaiatech trrance)

Session:
Lignocellase s u source of organi mattersin sois

Exploring lignocellulosic biomass ,,!

INVITED SPEAKER

Petr BALDRIAN

Reseorcher

- Conch Acadamy of cinces Crach Rapublic
-

Sessian:
tignosefiulose a3 @ source of arganic matters i soits

Exploring lignacellulosic blomass! J,t

f , ' KEYNOTE SPEAKER o INVITED SPEAKER
=% | edoeion " Warwick RAVERTY
o Chnt et
w .
,‘ Aantium, Tha tatheriasds. e, Auirels
3 Seston:
Saation: ignaceluse a3 s sourc of lomolecues or
Uignocellufose a5 a source of biomolecutes for
energy and platforms molecutes T
Explt i 1uls bi 1] F
Exploring lignocellulosic biomass! 11 N e i ;i
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INVITED SPEAKER

3 KEYNOTE SPEAKER
B Richard GROSS

protessar
&, Renitelast Paytechii i, USA

Sassion:
Biobased materials from ignocellufose

Exploring lignacellulosic biomass

;.}

Armand LANGLOIS

Presidesn

CNERLAD, Camads

session;

Bloboieg moteriolsfrom igpoceflulose.

Exploring lignocellulosic biomass! ,1
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