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Organosolv process
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Maximising C5 sugars (wheat straw)

EtOH-190&210: Wildschut et al. (2013), Bioresource Technol 135, 58-66. Note: ethyl-xylosides were not analyzed for EtOH-210
Acetone-205: Huijgen et al. (2010) Ind Eng Chem Res 49, 10132-40
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a Constant et al., New insights into the structure and composition of technical lignins: a comparative characterisation study



Fabiola feedstock screening experiments

Spruce            PineBirch              Beech          Poplar

140⁰C, 120 min, 50% w/w aqueous acetone, 40mM “Free” H2SO4

Wheat straw: 10 mm particles, L/S 10 l/kg
Hard and softwoods: 2 mm particles, L/S 5 l/kg
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Wheat straw  Corn stover
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Precipitated lignin

Residual lignin (pulp)

Lignin mass balance

79         81         79         78         86        30         32     % w/w delignification
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Levulinic acid

Hydroxymethylfurfural

Monomeric sugars

Residual C6 (pulp)

C6 mass balance

105       107       76         72         89        20        18   Enzymatic cellulose digestibility 
(10 FPU/g dry pulp)
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Furfural

Monomeric sugars

Residual C5 (pulp)

C5 mass balance

97         92         87         94         92         90         89     % w/w C5 hydrolysis
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Acetone condensation reactions
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DoE acetone condensation

Nr Temp

(ᵒC)

Time 

(min)

Free H2SO4

(mM)

1 100 960 180

2 140 120 40

3 140 60 40

4 140 30 80

5 140 15 120

6 170 60 15

0 25 50 75 100

General fractionation data (%)

C6 recovery

C5 hydrolysis

delignification
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Acetone losses
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Nr Temp

(ᵒC)

Time 

(min)

Free H2SO4

(mM)

1 100 960 180

2 140 120 40

3 140 60 40

4 140 30 80

5 140 15 120

6 170 60 15
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Lignin sugar separation

Organosolv
Biomass

Filtration

Cellulose pulp (S)

NF membrane Lignin precipitation
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Water, acetone
Monomeric sugars: 0.1 – 7 

wt.%, 190D
Lignin: 1-10 wt.%, 3000D



Nanofiltration membrane first tests
H2O+acetone+PEG900, ΔP = 10 bar
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This experiment was carried out in the Ambition (Advanced biofuel production with energy system integration 
Work) project funded by the European H2020-programme under LCE-33 2016 European Common Research and 
Innovation Agendas (ECRIAs) in support of the implementation of the SET Action Plan., Grant Agreement 731263



Conclusions

• Fabiola, ECN’s patented fractionation process based on low-temperature 
acetone, enables maximum valorization of lignocellulosic biomass by producing 
high yields of sugars and lignin for herbaceous biomass and hardwoods.

• Due to improved process conditions CAPEX and OPEX are reduced versus 
conventional ethanol-based Organosolv:

• Lower reactor pressure

• Reduced solvent loss 

• Reduced energy consumption for solvent recovery 

• R&D focus on DSP (a.o. nanofiltration for lignin – sugar separation) and lignin 
applications. 14
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