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Axens: Built on Solid Foundations



IFPEN – France

➢ 100+ pilot units

➢ 1 000+ people

➢ 10 000+ active patents

➢ 300 Mi US$ Budget R&D

IFPEN: Our Research Center, our Mother Company
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A worldwide network: 2300 employees in 4 continents
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Axens Natural Gas Offer 
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 Ethane

 Liquefied 

Petroleum Gas

 Naphtha

 Condensates
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Chemicals & 
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Axens Petrochemical Offer
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Business Model

, backed by several decades of reliable 

technology commercialization, 

and together with IFPEN & other partners, 

self-invest in technology development and de-risking 

to provide performance garantees to the market.



Transition to the Low Carbon Economy: a large range of solutions

Low Carbon Fuels
▪ Co-Processing
▪ Vegan® (HEFA)

▪ BioTfueL® 

(gasification & FT)

▪ Jetanol  (ATJ)

Petrochemicals 

Intermediates
▪ Futurol ® (Advanced 

Ethanol) 

▪ Atol®  (bio-ethylene)

▪ BioButterfly  (bio-

butadiene)

▪ Bio-TCat  (bio-

aromatics) 

▪ 2G Sugars

▪ Blue Hydrogen:  
Grey Hydrogen 
& CO2 Capture

▪ Hydrogen 

Purification

▪ Hydrogen 

Transportation 
(LOHC)

▪ Pre-Combustion:
      Advamine

▪ Post-Combustion:
      DMX

• e-Fuels

▪ Air Pollution 

Control

▪ Water 
Purification        
with a Large 

Portfolio of 
Adsorbents

▪ Industrial 
Waste Water 

Treatment

▪ Sulfur 

recovery

AIR, BIOGAS, 

WATER
RECYCLING ENERGY EFFICIENCY, LOW CARBON FUELS, H2 and CO2 CAPTURE

Energy Efficiency Renewable, Low Carbon Fuels 

& Bio-Based Chemicals

Low Carbon

Hydrogen
Carbon Capture 

Utilization & Storage
Circular 

Resources

Biogas & Air 

Treatment

Water 

Treatment

▪ Plastic Recycling

TAC

▪ Tire Recycling

▪ Metal Recycling

▪ Battery Recycling

• Catalyst Pool 

Management

▪ Spent lube-oil 

reprocessing

     Revivoil

▪ Energy Efficiency 
& Low-Carbon Site 
Audit

▪ Consulting Offer 

for Decarbonization

▪ High Efficiency
Equipment

▪ Electrical Heaters

▪ Optimized Heater
Efficiency

▪ Digitalization

▪ CEED, Custom 
& Efficiency Early 

Design
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Axens SAF Technologies Sustainable 

Aviation 

Fuel  

ASTM 

D-7566



Axens ATJ Technology Sustainable 

Aviation 

Fuel  

ASTM 

D-7566

ASTM 

D-7566



DMX
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journey: The beginning …

 ASTM defined the steps to 

convert Ethanol to Jet …
… all the required technologies were 

already available in Axens portfolio.

Rewind®Futurol®



3. Hydrogenation

Alcohol-to-Jet: How do we do it? 
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1. Dehydration 2. Oligomerization

Ethanol Ethylene Jet-boiling olefins
Synthetic Paraffinic 

Kerosene (ATJ-SPK)

ATJ-SPK Pathway is validated by ASTM D-7566 Annex 5

The Basics:

1. Remove ethanol oxygen by dehydration to form ethylene

2. Build carbon chains for jet fuel production

3. Total hydrogenation to remove olefins and reach ATJ-SPK properties

Water Hydrogen



Atol®

• Best-in-class technology & catalyst 

• High activity and market-leading product selectivity

• Resulting in smaller reactor system

• Regenerable and long-life cycle catalyst

• Patented energy-efficient system

• Lowest GHG emissions

• Tolerant to a wide range of ethanol feed qualities:

• Corn ethanol, Sugarcane ethanol, 2G ethanol

• Hydrous or anhydrous

• Commercial experience: 10 references worldwide
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HIGHLIGHTS

Jetanol  journey: Existing technologies for new challenges



Jetanol  journey: Existing technologies for new challenges

Heterogeneous

Catalysis

Homogeneous

Catalysis

 Key for a controlled ethylene 

oligomerization & stable operation

 1st plant in 1977 (USA)

 > 80 commercial references

 2005 - Nobel Prize in Chemistry

 Highly selective towards SAF

 Maximum Carbon retention

 1st plant in 1986                     (Japan)

 > 30 commercial references

 2023 - Best refining technology 

 Unique dual catalytic system oligomerization:

Dimersol Polynaphtha
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Dimerization - Axens made a choice: homogenous catalysis

•Low Temperature
•High conversion & selectivity

Selectivity 

•Perfect feed/catalyst distribution
•No aging / no permanent poison

Liquid 
Catalyst

•Smooth reaction and temp. control 
•Easy heat removal

Operation

High Yields Stability

Homogenous Catalysis

Ethylene requires reaction 

control to reach high yields

Nobel Laureate Yves Chauvin
IFPEN

Axens is the market 

leader with over
80 industrial references

Feed

Catalyst

Products

+
Catalysts



Jetanol  journey: Existing technologies for new challenges

Heterogeneous

Catalysis

Homogeneous

Catalysis

 Unique dual catalytic system oligomerization :
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Jetanol  journey: Existing tech for new challenges…

ATJ-SPK

sample production

Hydrogenated

Jet fuel

Unhydrogenated

Jet fuel

> 700 Axens’ Hydrogenation 

references

Hydrogenation

Low Capex & Opex

Mild operating conditions

Efficient use of H2

Optimized recycle rate

Compliant with ASTM

Deep olefins hydrogenation

Impurities removal

Efficient fractionation 

HIGHLIGHTS



: Long track record industrial experience

Existing in-house knowledge gathered in an end-to-end solution

All units in operation at industrial scale

Dehydration Oligomerization Hydrogenation

Atol®

 Since 2012

 10 references

DimersolTM 
PolynaphthaTM

Hydrogenation

 Since the 1970’s

 > 110 references

 Since the 1960’s 

 > 700 references

8 references



: Unmatched Commercial Experience

Decades of industrial experience in ATJ chemistry to develop a robust & end-to-end solution

8 references of the complete                 chain

100% of Performance Acceptance: Axens’ technologies are trustable!

Próximo?
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Deep Industrial Deployment of Axens ATJ tech in Japan

Dimersol , Kashima

S/U 1980

Selectopol , Tokuyama

S/U 1986

Polynaphtha , Tokuyama

S/U 2004 Several C4 / Pygas cuts

Hydrogenations, Chiba

Atol®, Chiba

S/U 2022
Polynaphtha , Kawasaki

S/U 1986

Polynaphtha

Since 2010

Hydrogenation, Chiba

S/U 2009

Hydrogenation, Tokuyama

S/U 2004

Selectopol , Chiba

S/U 2009

Oligomerization

Dehydration

Hydrogenation

Polynaphtha , Kawasaki

S/U 1987

Dimersol , Yamaguchi

S/U 1993

Selectopol , Tokuyama

S/U 2004
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ATJ project in Japan with

✓ Axens’s partnership spirit

・ Project timeline: Start-up 2028

・ Capacity： ~26 MMGPY of SAF / ~100 MM liters SAF / ~80 KTY SAF

・ Process: Axens Jetanol technology

・ Reliability of technologies

・ Support for customization

・ Continuous support during decades of operation

Idemitsu's Chiba Complex

SAF production SAF blending

Feedstock

procurement
Supply to airports

and airlines



Axens JetanolTM Solution: Built on Solid Foundations

Single Source Supplier

Feedstock flexibility

▪ Hundreds of industrial references

▪ Decades of industrial operation

Industrially Proven 

De-risked Technologies

Résultat 
de 
recherche 
d'images 

Best-in-class

technologies

▪ Full technology and catalyst provider

▪ End-to-End Guarantees

▪ Impurity management for a wide range of alcohol sources

▪ Water management

SAF & co-products

▪ Certified SAF ATJ-SPK as per ASTM 7566 Annex 5

▪ Final product slate maximized for SAF production

▪ Bio-naphtha as co-product

▪ Diesel as a potential co-product

▪ Immediate value from ethylene as platform molecule

▪ > 60 related patents

▪ Based on a Nobel Prize in chemistry 

technology (Y. Chauvin, IFPEN)

▪ Leader in olefins upgrading and 

hydrogenation

▪ Near-complete carbon retention

▪ Industry-leading yields

https://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOh_CzyaHSAhUEHxoKHfW5DbAQjRwIBw&url=https://thenounproject.com/piris/kit/favorites/&bvm=bv.147448319,d.d2s&psig=AFQjCNFciWC5AD2quFLHQM6B3gPxWxZ7Pw&ust=1487779689442224


Low Carbon Projects with Axens



axens.net

Muchas
Gracias
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