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Tomorrow Megatrends
Main Stakes

:: Climate Chan_g_e & « Transport: more efficient engines, low carbon energy
Energy Transition « Industry: energy efficient processes

Aspira’[ion ifo)dol=lat=ld °© Energy: lighting, heating, cooking food
« Materials goods (petrochemicals)

quality of life . Mobility

 More stringent specifications on On-road Fuels &
Bunker Fuels (IMO)

Resources
Sustainabi“ty « Water, Metals, Minerals, ...

* Big Data, lloT, Connected assets,...

/
AxXxens
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Fuels, Gas, Chemicals - Axens Commitment

MARKET DRIVERS GROWTH (Base 100: Year 2010)
- Oil to Chemicals

190
Petrochemicals*

+4.0%/y

*Ethylene, Propylene, Butadiene, BTX, Methanol

- Energy Efficiency
+3.7%ly

- A unique supplier for
Natural Gas Processing
technologies

- Bio-based Chemicals
180 -

- Plastics Recycling
170

160

150

Natural Gas Demand

+1.5%/y
+1.1%/y

Fuels Demand

140

- Energy Efficiency
130

120 - Clean Fuels Production

110 - Energy Efficiency

+1-O%/y - Biofuels

ﬂ Source: World Bank, CEH, IEA, Axens and other sources ———
/
B
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Clean Fuels Production
Motor Fuel & Air Quality

Atmospheric Pollutant Emissions (100 Basis in 2000)

100
NOXx
80 Nitrogen Oxyde
NMVOC
60 Non-Methane Volatile Organic Compounds
PM;,
40 particulate matter with diameter of 10 ym or less
PMZ.S
20 | | particulate matter with diameter of 2.5 ym or less
o L]

2000 2002 2004 2006 2008 2010 2012
Source: Air Parif Report (Dec. 2015)

Source : The Guardian
December 2015: « New Delhi considered by World Health Organization
as the world’s most polluted city »

4 Sulfur Content

4%
| ctobal | |
2%1 | l 2016: IMO announces 0.5%wt sulfur cap for 2020
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Clean Fuels Production
Fuels Hydrodesulfurization & Sulfur Recovery

REFINERY GAS PLANT

7

of worldwide low sulfur
Y Gasoline & Diesel

(

- —
Claus éi , consumption (<50 ppm)
: S yse £
Prime-G+™ e : comes from Axens’

8 he%e Prime D T 4% | Prime-D™ & Prime-G+™
gy & Fle® & ko : units out, representing a cumulated

production of 7.0 Mb/d (or 320 Mt) in 2016

50 of SOZ are
o not emitted to the

B atmosphere thanks to
Claus Plants loaded with
Axens’ Claus Catalyst

representing ~40% of the Sulfur recovered from
refining and gas processing operations in 2016

If not recovered, this could increase yearly
worldwide SO, emissions (all sectors) by 50%

. sfons el sece
e —————————————
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Oil to Chemicals / Aromatics
Maximize Paraxylene Production

High VR content

AN J

Conversion
HCK

UCO {Group Il Lube
—

Complex
1st Crude Oil to PX Project

In China Solvent
Deasphalting

» Basic Design and FEED stage completed
= Start up scheduled for end 2018 Pitch

PITCH -
—{Gasmcatlon }
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crude mixture: I LN J
60% Arabian Heavy AGO > 1 % Isomerization
30% Arabian medium >
10% Marlim ‘ "
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Oil to Chemicals / Olefins
Maximize Propylene and 1-Butene Production

Mega Revamp Project in Korea

Start-up June 2018

' A Propylene
Crude 1 i HYC Middle distillate | C.=
— 3
Atm. VGQ
Slurry & 1L CO,
Towers ;——-{ 2 * RFCC ’ '
Crude 2 LPG ’
= Vac. > c.
——71— | Towers [ oRU | i :
J MTBE Gasoline
AR S ﬂ‘ C,=
\ ) wee 4
. LPG 1-Butene |1- Butene .
VR MTBE C, SHU Dist. Middle
“Distillat
[ Sulfrex ] Gy v
- L
Sour| LPG [ C4 Isom. ]—»i c [Alkylatlon] Alkylate ’
g
AR :
¥ v High Jsasoline [ .. Gasoline
't RHDS Propylerie ;l Prime-G+ |——— HSEO
Existing units mEC S| & LCO
urry .
New units B
,

/.
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RECOVERY

Maximize Value and Energy from the
Natural Gas : Gas Processing Technologies

AxTrap™
MERCURY

REMOVAL

MEG

SEPARATION

GAS
WELLHEAD

& DESALTING

L
Axens
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GAS
SWEETENING

COSWEET™

—

SULFUR RECOVERY

TAIL GAS
CLAUS I} 1REATMENT

AdvaSulf™, SmartSulf™ 0 e
N

» INCINERATION

AdvAmine™, HySWEET®,
SweetSulf™, SPREX®,

006

GAS
DRYING

GAS
PURIFICATION

Drizo™, Cleanol™.
Progly™: AxTrap™, AxSorb®

ProserPack™,
Ifpexol™

NGL
RECOVERY

MERCURY
REMOVAL

AxTrap™

) WATER (to treatment)
e OIL

Q Products
NGL: Natural Gas Liquids

TO SULFUR 1
RECOVERY

SWEETENING

NGL

Sulfrex™

NGL
PURIFICATION

(PR

NGL
DRYING

0 Technologies

LPG: Liquefied Petroleum Gas

AxTrap™, AxSorb®

Alternative location of MRU
LNG: Liquefied Natural Gas

- SULFUR

——p SALES GAS

1—> ETHANE

—p PG

—» CONDENSATES



Energy and Water Efficiency
Reducing Environmental Footprint is Profitable !

Czz

Custom & EfflClent Early Design

_______________________________________________________________________________

TECHNICAL I LICENSOR . BASIC

Operator’s needs Detail Engineering

PROPOSAL SELECTION ENGINEERING

(" Options

."n::‘ ...”‘:“""""""""n.‘ Base
. ’ A Case
CO, Emissions
; o Low
i Water Consumption Flexibility % Energy
Y N C Low
i OPEX Energy Consumptiori Water
i CAPEX . ¥ et B o
...{Utility Network Operability

. Global Environmental FOOtpriR....." =>» Select at early stage the
most profitable option
that fits all constraints

e ————————————

#PS Graup Technologre .
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A large portfolio of technologies for
Bio-based Fuels & Chemicals

A Vegan™
K ;:w S og Gasel®
- > - .—h | » i1 -.* BioTFueL Project
Renewable - v\; ; Futurol™
Oils & Fats Project

Lignocellulosic
Biomass

Bio-TCat™

Project

BioButterfly™
Project

L
Axens
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>

Renewable
Diesel & Jet

>

Cellulosic
Ethanol

Ethylene

>

Aromatics

>

Butadiene

e ——
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Prepare the Transition with Bio-Fuels
La Mede Biorefinery Project

ToOoTAL

COMMITTED TO BETTER ENERGY

Sept-2014 Sept-2015 Mid-2018
:‘Q’: Scoping Process Study
Study Pilot Tests

= First Vegan® Industrial Reference

= Retrofit of two HDT Units into a Vegan ® Unit

= Production of 500,000 t/y of Renewable Diesel
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New 2"d Generation Bio-Fuels

BioTFueL

Project

Renewable
Diesel & Jet

—_—

STORAGE & UTILITIES

e, STNENS '_
< \ y I i 7

= 3

ADMINISTRATION & VISITORS

-

-
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Axens commitment in the Energy Transition

=>» Make available the technological solutions to :

* Use clean fossil hydrocarbons where we need them :
=» Clean Fuels, Chemicals, Natural Gas (to-Power)

« Avoid wasting of primary resources
= Energy & Water Efficiency, Plastics Recycling

e Accelerate the Transition
=» Bio-based Fuels and Chemicals
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Thank you! And see you on Axens’ Blog

axens.net/blog
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Meet a Process Design Engineer at
Axens!
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