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Axens Offer

Integrated solution 

Covers entire value chain

Offices in 

15 countries

70,000+ Tons catalysts 

and adsorbents/year 

3,000+
industrial units

under license

500+

modular units 

references

3,500+
furnaces sold

Business areas

8 Million fuel 

barrels produced 

by units under 

Axens license

■ Technology provider for biofuel, biochemical, oil & gas, and 

petrochemical industries 

■ 40+ yrs. experience in biofuel & biotech

■ Ownership structure: 100% IFPEN

Company Profile

Concept Technology/ 

Catalyst 

Selection
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Licensing
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Training
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Technical 

Services & Op. 
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Axens in Brief
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Axens offers today the largest portfolio to 

transition towards bioeconomy for 

transportation and chemical industries
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Syngas, 

Lignocellulosic

biomass

Green H2, Carbon

Capture, Waste, low-CI, 

inedible starches and 

sugars

Climate Change / Energy Transition

Axens Pathways to Renewables
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Axens Group: A Long History with Bio processes
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Energy sector and industrial process CO2 emissions by trajectory

Source: IEA - World Energy Outlook 20200
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Pre-crisis

STEPS (+3°C by 2100)

Delayed Recovery Scenario (DRS) 

Sustainable Recovery (SDS)

→ 0 emissions by 2070, <+2°C by 2100

Net-zero emissions Scenario (NZE2050)

→ 0 emissions by 2050 !

2020 estimation: -7% CO2eq emissions

2050: 5.63Gt of CO2 captured in the SDS Scenario

CCS contribution of ~ 15% of the effort if 2070, and 25% of the effort if 2050 is the target

Evolution of Energy Sector Emissions – IEA Scenarios
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Global energy-related CO2 emissions in the 2021 

WEO scenarios (IEA)

STEPS = Stated-Policies Scenario 

~ +2.6°C by 2100

APS = Announced Pledges Scenario

~ +2.1°C by 2100 

SDS = Sustainable Development Scenario 

~ +1.6°C by 2100

NZE = Net Zero Emissions by 2050 Scenario 

~ +1.4°C by 2100

Switch from SDS to NZE scenario will not 

require a single technological solution but 

a combination of solutions:

- Efficiency >40%

- Renewables & Fuel Switching ~ 40%

- CCUS ~10%
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Reaching NZE will not require a single technological solution
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How to Achieve Net Zero Emissions?

Source: McKinsey, November 2020 

SAF

as one of the solutions
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Axens Biofuels & Biochemical Solutions

Vegan®

Hydrotreatment

BioTfueL® 

Gasification & FT

Bio-TCat™
Flash Pyrolysis

Futurol™
Enzymatic Conversion

2G Sugars
Enzymatic Conversion

Atol® 

Ethanol Dehydration

BioButterfly™
BioButadiene Production 

Renewables 

Oil & Fats

Gasel ®

Fischer-Tropsch
CO & Hydrogen

AtJ
Alcohol to Jet

SAF Diesel & 

Gasoline

Benzene Toluene P-Xylene

Ethanol

Ethylene Butadiene

C₅/C₆ Sugars

Co-processing
Hydrotreatment

Naphtha

Ethanol

1G EthanolSolid Biomass

Renewable Fuels

Bio Chemicals
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POWER/BIOMASS TO LIQUID: Biofuels via Syngas
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E-fuels: from CO2 & H2 to Biofuels

▪ Technology key features
 End to end Guarantees

 Optimization between units to maximize 

projects economics

 Single point of contact

▪ Products quality

 Advanced / 2G biofuels

 High quality, ultra-clean, O2 free, drop-in 

fuels

 Compliance with ASTM D7566 for SAF

 90 to 125% GHG emissions savings vs. 

fossil fuel baseline (source ICAO)

▪ Technology development

 RWGS by 2023 

 Gasel:

› 2 references

› 25 000 hours of operation of FT pre-

commercial plant

 Upgrading > 70 references worldwide for 

upgrading section
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AdvAmineTM

for Pre-Combustion Carbon Capture 

Natural Gas / Syngas
(High Pressure)

References
• Equinor - Sleipner – CO2 Sequestration

• Oxochimie / BioTFuel – France – Syngas

• 200 + references

DMXTM 

for Post-Combustion Carbon Capture

Flue Gas
(Atm Pressure)

References
• ArcelorMittal - 3D 

Project - Dunkirk

• IFPEN Pilot -

Solaize

a)a)a)
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Climate Change/ Energy Transition

Involvement in Carbon Capture Project
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DMX™ Process - Capture of CO2 on Flue Gas

High potential of energy saving:

up to 30% reduction on OPEX
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DMX™ Process – Performances

- 30% OPEX (vs MEA)Source: Singh P. (IEAGHG), et al., 

Energy Procedia 37 (2013) 2021-

2046, Oral présentation , GHGT-11, 

Kyoto, 2012.

PWS: Power station

BF: Blast Furnace

TGR: Top of Gas Recycle
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H2 purification 

H2 storage in Salt caverns - Native H2 from underground

Dryer skid (3D view) Dryer skid in worshop

Drying

AxSorb Alumina & 

Molecular Sieve

■ Patented Multibed™ technology

■ Reliable and high performance

■ Lowest energy consumption for 

drying 

■ Pd catalyst

■ Very high activity and low cost

to fill

O2

Removal

DO 125 catalyst

Decades of experience in purification

Full package provider (catalyst/adsorbent + skid)

Several years of industrial experience in H2 

purification 

Ready to use solution

■ Scavengers

■ High capacity in H2S

■ Safe disposal

H2S removal

AxTrap 4000 
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■ H2 /CO2 purification (pollutants traces removal)

 Very low sulfur compounds ≤ 10 ppb

 Very low inorganic compounds

 Very low metal compounds ≤ 10 ppb

Moisture removal
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Feed Purification Package
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Gasel® from Synthetic Gas to Biofuels

Power to Liquid Gas to Liquid Waste to Liquid Biomass to Liquid

Syngas

▪ Technology key features
 Flexible Feed Slate: Power to Liquid, Gas to 

Liquid, Biomass to Liquid

 Innovative reactor technology to maintain 

product quality and high availability

 Mild operation to maximize middle distillate, 

easier operation

▪ Products quality
 Advanced / 2G biofuels

 High quality, ultra-clean, O2 free, drop-in fuels

 Compliance with ASTM D7566 for SAF

 90 to 125% GHG emissions savings vs. fossil 

fuel baseline (source ICAO)

▪ Commercial technology
 2 references

 25 000 hours of operation of FT pre-commercial 

plant

 > 70 references worldwide for upgrading section
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Pre-Commercial Plant

Gasel®

FT Demo Unit- Sanazzaro

Upgrading Pilot Plant
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Axens Biofuels & Biochemical Solutions

Vegan®

Hydrotreatment

BioTfueL® 

Gasification & FT

Bio-TCat™
Flash Pyrolysis

Futurol™
Enzymatic Conversion

2G Sugars
Enzymatic Conversion

Atol® 

Ethanol Dehydration

BioButterfly™
BioButadiene Production 

Renewables 

Oil & Fats

Gasel ®

Fischer-Tropsch
CO & Hydrogen

AtJ
Alcohol to Jet

SAF Diesel & 

Gasoline

Benzene Toluene P-Xylene

Ethanol

Ethylene Butadiene

C₅/C₆ Sugars

Co-processing
Hydrotreatment

Naphtha

Ethanol

1G EthanolSolid Biomass

Renewable Fuels

Bio Chemicals
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BioTfueL® from Biomass to Biofuels

Lignocellulosic biomass

Flexible feedstock

Agricultural Residues Forestry Residues Energy Crops

■ Technology key features

 Adaptable to wide ranges of capacities

 Fully integrated, robust, demonstrated

 High quality syngas 

 Green H2 integration possible → e(bio)fuel 

compatible. Double the carbon yield

 Single point licensor from biomass to biofuels

■ Products quality

 Advanced / 2G biofuels

 High quality, ultra-clean, O2 free, drop-in fuels

 Compliance with ASTM D7566 for SAF

 90 to 125% GHG emissions savings vs. fossil fuel 

baseline (source ICAO)

▪ Commercial technology

 3 years operation of pre-commercial plant

→ References for main technology bricks
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Full Chain Pre-Commercial Plant
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Biofuels Around Ethanol

Waste to Energy Meet_15-16th Nov'22_Delhi



| 22

Axens SAF Technology Portfolio & Pathways

Lipids
Fats, Veg Oils, etc. Vegan®

Lignocelulosic 

Biomass
Forestry/Wood 

industry residue, 

agriculture residue, 

Energy crops  

Hydrotreating

BioTfueL®

Gasification & FT

Futurol™

Enzymatic 

Conversion Ethanol

ATJ

A-1

G D

A-1

D

A-1

G D

Waste base Ethanol
From Industrial Off-Gases

Ethanol
Corn,sugar cane, sugar base

Dehydration + 

Oligomerisation

+Hydrogenation

Municipal solid 

Waste
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Alcohol

1G/2G

ATJ

Dehydration

Oligomerisation

Hydrogenation

N

D

A-1

SAF

Renewable Naphtha

Renewable Diesel
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KEY FEATURES

▪ 99% yields on carbon

▪ Yields flexibility toward 

gasoline or middle distillates

▪ Combination of well-known 

industrially proven blocks

▪ Up to 110% GHG WTW

emissions savings

(source ICAO)

SAF Production Through Alcohol to Jet
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ATJ from Ethanol to Biofuels

5 references >100 references >70 references

■ Technology key features
 For CProducts & feedstock flexibility

 Superior yields → Market leading catalyst

 High selectivity → easier 

separation/purification

 Near zero carbon conversion loss

 Single point licensor from biomass to 

biofuels

› Catalysts and Process Design Package 

execution

› End to end guarantees

■ Commercial technology
 Long track record of references

 Catalyst already used in the industry

 2 references (1 Japan, 1 USA)
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Atol®: Industrial Reference in Japan 

(Sumitomo Chemical)

o First phase under construction

o Start-Up in 2022

o Second phase foreseen for 

production ramp-up

Highlights
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axens.net

Thank you


