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Lignin valorization is an open challenge
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Lignin-first biorefineries: full biomass utilization

REDUCTIVE CATALYTIC FRACTIONATION (RCF)
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Target biomass: Wheat straw
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Catalyst: Ru/C

PROCESS CONDITIONS I PERFORMANCE INDICATORS
* Pressure (H,/ N,) » Carbohydrate retention in the pulp
» Solvent * Yield of delignification

* Yield of phenolic monomers



Performance indicators
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Hydrogen gas enhances monolignols production
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Efficiency is favored by high H, pressure
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Ethanol boosts the yield of monolignols
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Ethanol gives the best efficiency in absence of H,
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Conclusion: Towards a hydrogen-free process

mmm) Wheat straw is suitable for reductive catalytic fractionation 10
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‘ Development of a hydrogen-free lignin-first biorefinery from wheat straw
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( Introduction of an acid catalyst Analysis of MW of extracted lignin
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Mechanism of lignin monomers formation in RCF

Nucleophilic Non-Catalytic process

substitution methanol at 523 K
HO 6 J'
H
¥ — —_— Repolymerisation

P R R e R R R R R R R R R R R R R R R R R e e e e ey

Catalytic process

Methanol as H-source .-~
for reductive step?

other saturated
| monomers

B . e e e e e e e e R e e e W e e e e e e e e e e

Van Den Bosch et al., GreenChem, 2017, 19, 3317



Catalytic hydrogenation enhances monolignols yield
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Kinetic models

Carbohydrate retention Delignification Phenolic monomers
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Resice = Ki(1—e ™) Ydelig’ =K,(1—e T2) Ymono = Kz(1—e T3)

Efficiency Indicator
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Eff’ = RCS+C6YDeligYMono = KiK;K3(1—e T1) (1—e TZ)(]- —e T3)



Wheat straw composition

Ash 6.1 g /100 g DM

H,O Extractives 15.8 g/ 100 g DM
EtOH Extractives 3.5 g/ 100 g DM
Acid Insoluble Lignin 13.6 g /100 g DM
Glucan 33.6 g/ 100 g DM

Xylan 20.6 g/ 100 g DM

Arabinan 2.5 g /100 g DM




