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I WHO ARE WE?

A public-sector R&l A training center An industrial group
body

An international scope in the fields of energy,
transport and the environment
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I WOMEN, MEN AND RESOURCES

1’638 1,115 researchers 2 facilities:

employees Rueil and Solaize

of which 220 publishers (HCERES criteria)

® & ®

€125.1M €150.1M 50%
budget allocation OWn resources of the IFPEN budget
in 2017 in 2017 devoted to NETs

One of the only French public research bodies to self-fund

over 50% of its budget
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SUBSIDIARIES AND SHAREHOLDINGS®

Refining processes,
petrochemicals,

biofuels, gas treatment

and catalysts

AXens

Powering integrated solutions
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)
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Energy transition

SMEs and start-ups

96,67 %

P (3 TEOS

| MCWERTHAIN BHGMGES
24 % W
BEn .
20 % #&B" 23% easyL|+

20% laCie des Mobilités /

Investment funds

Demeter / Demeter 2 /
Demeter 3 Amorcage /
Demeter 4 INFRA / Demeter 6 Amorcage /
Agrinnovation / Paris Fonds Vert

3E

Rhone-Alpes regional fund j

Geosciences consulting
and software

100% BeicipFranlab @l

100 % :CI-Ii advaniage

F
100 % ’i;lﬁ; IFP TECHNOLOGIES (CANADA) INC.

/

Training

62 %
IFPTramnin
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/

* As of 2 july 2018
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I CONVENTIONAL BIOFUELS
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NEW ENERGIES

IFPEN biofuels
technology
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ADVANCED BIOFUELS

NEW ENERGIES

IFPEN biofuels
technology

future approaches '
Agricultural
(straw) Thermochemical
approach Synthesis
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ADVANCED BIOFUELS

NEW ENERGIES

IFPEN biofuels
technology

future approaches
Agricultural
Thermochemical

(straw) ,
and forest residues approach Synthesis
Mix with '

syngas soowws . Hydrocarbons wo g l ‘
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(gasification)
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NEW ENERGIES

Hydroconversion of liquid lipidic sources into high
guality transportation diesel and jet fuels
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VEGAN: LIPID LIQUID FEEDSTOCKS

NEW ENERGIES

/ VEGETABLE OIL \ / USED COOKING OIL \

Palm, sunflwoer, jatropha, ...

AN

ALGAE OIL
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I VEGAN: HVO PROCESS SCHEME

NEW ENERGIES

o= )

*LPG

-Gasoline

- Jet Fuel

Vegetable oil - Gasoil
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I VEGAN: HVO PROCESS SCHEME

HYDROTREAMENT \
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VEGAN: HVO PROCESS SCHEME

NEW ENERGIES

HYDROISOMERISATION
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I VEGAN: BIOJET PROPERTIES

NEW ENERGIES

Density 730to 770
Freezing point [° C] Max — 40
Flash point [°C] Min 38
Viscosité @ -20°C [mm?/s] Max 8
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Technology and catalyst development ] Industrialization ]

/ TOTAL LA MEDE \

500 kt/y capacity
Start-up mid 2019
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NEW ENERGIES

%BioTFL%L

Production of second-generation biojet fuel and

biodiesel by thermochemical conversion of
lignocellulosic biomass

( R&lI \ [ LICENSORS \ [FUELPRODUCERS\
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BioTfueL: B-XTL PROCESS CHAIN

NEW ENERGIES

* preTreATMENT }

HYDROCARBON
FEED
(IF CO-TREATMENT)

<Ol

AND UPGRADING 'l
o —

CONDITIONING OF |
SYNTHETIC GAS
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I BioTfueL: BIOJET PROPERTIES

NEW ENERGIES

Density
Freezing point
Flash point
Nitrogen, mg/kg
Water, mg/kg
Sulfur, mg/kg
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[° C]
[°C]
[mg/kg]
[mg/kg]
[mg/kg]

730to 770
Max — 40
Min 38
Max 2
Max 75
Max 15
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BioTfuelL NEW ENERGIES
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NEW ENERGIES

Production of biojet from biomass via second-

generation ethanol
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NEW ENERGIES

Ethanol

oroduction Deshydration Oligomerisation Hydrogenation Jet

Biomass

@ FUTUROL Atol™.C2 Polynaphtha™

Production of second-
generation ethanol by

Production of bio-

Production of bio- Hydrogenation of the

biochemical conversion .
ethylene from ethanol kerosene olefenic cut

of lignocellulosic
biomass

ethylene from ethanol
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FUTUROL : PROCESS CHAIN

NEW ENERGIES

@ Cellulosic ethanol : a simple 4 steps process

€) | 81O0CATALYSTS PRODUCTION €| PrODUCTS RECOVERY

- FOREST& AGRICULTURE
RESIDUES, STRAWS AND
BYPRODUCTS
- DEDICATED BIOMASS

Leaf

LESAFFNE AUVANCED FENMENTATIONS

ENZYMES YEASTS . ETHANOL

|

BIOBASED
FUELS AND
MONOMERS

LIGNIN /
STILLAGE

!

ENERGY
AND PROCESS
9 HYDROLYSIS & INTEGRATION
FERMENTATION
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FUTUROL : THE PROJECT

2008

Project start-up Pilot 1t/j ] Project end
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I ATJ: BIOJET PROPERTIES

NEW ENERGIES

Density 730 to 770
Freezing point [° C] Max —40
Flash point [°C] Min 38
Smoke point [mm] 18
Viscosité @ -20°C [mm?/s] Max 8
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I CONCLUSION

NEW ENERGIES

@ HVO offers now a solution for biojet production
@ Mix of feedstocks
@ Dedicated catalyst for biojet production

@ BTL technology is the ideal way for advanced biojet production
@ High quality biojet
@ 90 % of CO, reduction based on fossil fuel for the thermochemical way
@ Biojet from ethanol is an option but seems not the best option

@ HVO and BTL biojets are the best solutions to decarbonization of air transport
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Find us on:

IWWL%&’% fﬂW & www.ifpenergiesnouvelles.com
W @IFPENinnovation

— €nergies
Qf?now’gles
\h._-"”

25 | © 2016 IFPEN



