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Relevant steps in ATJ



FEEDSTOCK CONVERSION UPGRADING

Lignocellulosic 
biomass

Alcohol through 
fermentation

Thermocatalytic 
conversion

Sugar production 
from lignocellulosics

Feedstock-
dependent 

Inhibitory 
compounds

Complex genetic 
engineering (for 

isobutanol)

Low productivity

High toxicity of 
isobutanol

Higher energy 
demand for ethanol 

VS isobutanol

Multiple stages (high 
energy) and 

purification at low 
selectivity

High costs of 
enzymes

PRETREATMENT

Heterogeneity

Logistics

Main TECHNOLOGICAL BARRIERS towards market



Objectives

❖Extract relevant biomass C5 and C6 fractions for conversion into 
isobutanol

❖Develop an optimized yeast for the direct conversion of cellulose and 
C5 and C6 sugars into isobutanol

❖Couple an in-situ isobutanol removal system via pervaporation 
membranes with a fermentation bioreactor

❖ Integrate catalytic steps to reduce CAPEX to reach SAF-range 
hydrocarbons

❖Validate the final SAF product



ADVANCES in ICARUS
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What competition do we have?

Company / 

Technology

Feedstock & 

pretreatment

Intermediate

production technology

Alcohol / 

Intermediat

e

Separation / 

recovery
Upgrading to SAF

1G crops (corn, 

etc.)
Fermentation (ethanol) Ethanol

Conventional

distillation

Two-step catalysis + 

branching to SAF

Off-gas streams or

biomass

gasification

Gas fermentation

(ethanol)
Ethanol

Conventional

distillation

Two-step catalysis + 

branching to SAF

2G biomass

(wood residues)

Integrated fractionation

+ fermentation (ethanol)
Ethanol

Conventional

distillation

Two-step catalysis + 

branching to SAF

1G / 2G sugars
Gas-Fermentation

(engineered)

Isobutene

(via

fermentation)

Not required

(gas product)

Oligomerisation and 

branching not needed

CO2 + green H2

(PtL)
RWGS + FT (syngas)

No alcohol 

intermediate
Not aplicable

Fischer–Tropsch

to SAF

2G biomass (C5 + 

C6)
Fermentation (2G yeast) Isobutanol

Membrane

recovery (in-

situ)

1-step isobutanol to-

SAF. Branching not

needed



Optimized yeast for lignocellulosic biomass → isobutanol



Removal to preserve isobutanol productivity → advantages vs. ethanol

Used medium

Vaccum

C5 + C6 pulp

Enzyme + yeast

SSF

Microfiltration

CO2

Pervaporation

Phase 1

Phase 2



SAF-range olefins
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Improved isobutanol conversion to SAF → ASTM validated
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How can this technology be implemented?
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