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Les lignines

S Sarkanen
LIG2G, Reims, 2007
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Suggested lignin structures in spruce wood
(G. Gellerstedt, LIG2G, Reims, 2007)

MS-identification of lignin fragment from
E. globulus lignin

(G. Gellerstedt, LIG2G, Reims, 2007)

Evtuguin et al, 2003




Distribution des lignines dans les parois
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Fig. 1. Multilayered structure of the gelatinous
fiber. (a); Microscopic structure, (b): A mechanical
maodel, (¢): Crosscut surface of the mechanical model.,
- Each consists of compound middle lamella {CML),
outermost layer of the secondary wall (S1), its middle
layer (S2), and gelatinous layer (G).
:as Gril, 2004
(a)
g
E
§ 24
£ 2 . .
Conc.iignine
£ 9
20
=E :(b) oo ]
5 |, Substitution MeOH
Ry Rz Sl ™ i
Tension wood side CHy0H EHZOH zi o.f/
i - HeC=O -- %E -,
Hom o OH Hiim - %514 o
HsC Haod £ o
¢ =
Ry OCH; Ry @ g © . o
E 0 g 77 stérérochimie E/T
90° | eryihre fnrml | thren form | g 7 [
Ry = H (Gumacyl) or OCH; (Syringsl) £
Ry = H (Guaineyl) or OCH; (Syringyl) 2 —
H
LR N\
180° 72
Opposite wood side 0 0 180 270 380
Akiyama, 2003 ’Position angulaire périphérique




e Variation saisonniéere: largeur
e Variation temporelle: hauteur

LATEWOOD FORMATION
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Figure 23. The decrease in radial diameter and the increase in secondary wall thickening that characierize
latewaed usually begin near the stem base and progress upwacd as the season advances,

Early Season
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Figure 1 - Biorefinery Concept
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LIG2G ou LIGXG

In situ vs lignine technique
Fractionnement

Isolement

Purification

138N

Propriétés du polymére
Propriétés d’'usages
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Dissolution of wood/pulp fibres by the use of enzyme
(G. Gellerstedt, LIG2G, Reims, 2007)

Endoglucanase
(Novozyme 476)

Action of urea
- Breaks down the crystallinity of the cellulose by
forming hydrogen bonds between the microfibrils

- Dissolves any material containing > ~50% lignin

- Removes enzyme contamination from the fibres

Action of alkaline borate solution
- Dissolves all remaining components
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Suggested lignin structures in spruce wood
(G. Gellerstedt, LIG2G, Reims, 2007)

Branched glucomannan-lignin

THE CIMV PROCESS

Straw, bagasses, wood : Physical conditionning

| Organic refining |

Sugars + Lignins
Organic acid solution

[ Raw chemical pulp } fffffff '

Bleaching:
Peracides / H,0,
NaOH / H,0,

Commercial chemical pulp

(M. Delmas, LIG2G, Reims, 2007)
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Propriétés des lignines

... en quoi 'avancé des connaissances est importante pour

les applications
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THE INTERNATIONAL LIGNIN INSTITUTE |
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Mixed organic acids / BTX type liguid
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carhon composites

Figure A.10 - New Product Opportunities from Lignins

'JE Holladay  * J] Bozel

DOE, USA, 2007 ™ o=
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qg/ =) \ers les polymeéres et matériaux ???
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P. Dole, LIG2G, Reims, 2007

Intrinsic Rigid aromatic High Tg:
mobility tridimensionnal In situ lignin : 200°C
structure Extracted lignin : 120 to 180°C depending on Mw
Geometry Low molecular weight | No entanglements

and
(Non) linear structure

Bad cohesion

Interactions

Semi polar aromatic

Solubility parameter around 11/12 (cal/cm?)1/2

structure Association properties
- Lignin is plasticized by water
Tg = 80°C in water saturation conditions
Functionnality Phenols Radical reactivity
Alcools Condensation reactions

Depolymerization

Two families of bonds

Easy partial hydrolysis,
very difficult total depolymerization

Structure in planta
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En conclusion... LIGxG

Extraction

Séparation

Propriétés
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Lignobiotech One Symposium
Reims Convention Center - France
March 28th - April 1st, 2010

1st Symposium on biotechnology applied to
lignocelluloses

Lignobiotech one

The 10th ICBFPI held In Madison In 2007 has emphasized thirty years of
progress In the development of biotechnolegy for the pulp and paper Industry.
Mora Infermation..,

TOPICS

Fundamentals of lignocellulosic enzymes and transformation mechanisms
- Strategies for the discovery of new cell-wall degrading enzymes and/or activities

- Structure and catalytic mechanisms of cell-wall degrading enzymes

- Mechanisms of enzymatic deconstruction of cell-wall polymers

- Pretreatments and biodegradation mechanisms of lignocellulosics

Fundamental for plant building and design

- Fitting biomass diversity with industrial transformations

- Functional genomics of plant cell-wall formation for biotransformation

- Building of tailored cell-wall polymers and fibers in planta for materials
- Tailoring the cell-wall structure for enzyme and microbial biotechnology

Microbial genomics and biotechnology

- Genomics of microorganisms involved in lignocellulose biotransformation
- Metabolic engineering

- Exploring biodiversity and microbial ecology

Industrial applications

- Energy from lignocellulosic

- Fibrous materials from lignocellulosics
- Materials from cell-wall polymers

- Tailored cell-wall polymers

Environmental and Societal issues

- Biogeochemical aspects of non-food biomass production and transformation
- Impact of non-food biomass production on soil fertility

- Waste recycling of non-food biomass processes

- The green and white plant bioeconomy

- Building R&D pipeline for ligno - biotechnologies

- Sustainable innovation for plant biotechnology and plant biotransformation
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Lignobiotech ONE :

CHAMPAGNE-ARDENNE

Unité Mixte de Recherche

Fractionnement des Agroressources et

Environnement
Reims

2 esplanade Roland Garros — 51686 Reims cedex 2

umr.fare@reims.inra.fr

http://www.lille.inra.fr
http://www.inra.fr

via Google

ou
https://colloque2.inra.fr/ligno_biotech
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