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Lignocellulose: a source of energy and materials
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Pretreatment aims at (hemi)cellulose isolation
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• High MW
• Low market value
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Reductive catalytic fractionation

Organic
solvent

Metal catalyst H2

• High cost of precious metals
• High H2 pressure



Dithionite-assisted organosolv fractionation
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Process outline
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Aqueous fraction
solubilized C5, C6

Organic fraction
solubilized lignin

Na2S2O4 

(DAOF: 1 g vs. Blank: 0 g)

Birch sawdust (3g)

n-butanol – water
(120 mL, 50% vol)

separation

Solid fraction
retained C5, C6, lignin

T: 200 °C
inert atmosphere
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Phenolic 
monomers

Products analysis

Solid fraction Composition
Enzymatic 

digestibility
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Aqueous fraction Lignin oil
C5, C6 

derivatives

Organic fraction Lignin oil MWD
C5, C6 

derivatives
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Raw biomass Blank DAOF

Glucan
Xylan

The solid fraction
7

Composition Enzymatic Digestibility
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The aqueous liquid fraction
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Lignin derivatives Carbohydrate derivatives

Lignin oil

Blank DAOF
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Blank DAOF

Formic acid

1,2 Propanediol

Xylose

Lignin oil



The organic liquid fraction
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Lignin derivatives

Blank DAOF

Formic acid

1,2 Propanediol

Xylose

Carbohydrate derivatives
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Lignin oil



Na2S2O4 enhances the yield of monophenolics
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Conclusion: DAOF is a promising approach
11

SO… WHAT NEXT?

Optimization of process conditions

Treatment of other lignocellulosic feedstocks

Techno-economic assessment

Effective isolation of lignin in the organic fraction and cellulose in the solid fraction

Higher lignin depolymerization for DAOF compared to a blank organosolv treatment

No need for H2 and precious metals
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