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KEYNOTES SESSIONS - GRAND BALLROOM, 3*° FLOOR

Time Title

Speaker name

Company

08:30 - 09:00 am Conference Welcome

Hariolf Kottmann

Clariant

09:00 - 09:40 am  Global Petrochemical Market Outlook:
The Impact of Energy at the Extremes

Mark Eramo

IHS Chemical

09:40 - 10:20 am  Where on the Spectrum is the Chemical Industry and What are the
Implications on Innovation and Technology Development

Bob Maughon

The Dow Chemical Company

10:20 - 10:40 am Coffee Break

10:40 - 11:20 am Ethylene Production Growth Drives New Global Industry Standards

Jean-Paul Laugier

Technip

11:20 - 12:00 pm  Chemurgy: A Continuing Journey

Paul Bloom

Archer Daniels Midland Company

12:00 - 12:30 pm  Moderated Plenary Session Q&A

Lyn Tattum

IHS Chemical

12:30 - 02:00 pm Lunch
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P25 PTEF A G A AR A BT RELRE A
(1) Market and Technology Developments

(2) Syngas-Conversion to Chemicals and Fuels

MARKET AND TECHNOLOGY DEVELOPMENTS - GRAND BALLROOM, 3*° FLOOR

Time

Company

02:00 - 02:30 pm

The Dow Chemical Company

02:30 - 03:00 pm

Title Speaker name
Global Energy & GHG Reduction Potential via Catalytic Improvements  Ed Rightor
US Shale Gas Development Martha Moore

ACC - American Chemistry
Council

03:00 - 03:30 pm

0il Price Impact to Petrochemical Industry and Investments Theo Jan Simons

McKinsey & Company

03:30 - 04:00 pm  Coffee Break

04:00 - 04:30 pm  Chinese Chemical Industry - Outlook and Challenges David Xu McKinsey & Company

04:30 - 05:00 pm  From Evolution to Revolution: The Transformation of Catalyst Industry  Brittany McGingley The Catalyst Group
Business Model

05:00 - 05:30 pm  Shifting Frontiers in Catalysis Marvin Estenfelder Clariant

07:00 - 10:00 pm  Dinner - The Exploratorium

SYNGAS - CONVERSION TO CHEMICALS AND FUELS - INTERCONTINENTAL BALLROOM, 5™ FLOOR

Time Title Speaker name Company

02:00 - 02:30 pm

Moving Towards the Methanol Economy Gregory Dolan

Methanol Institute

02:30 - 03:00 pm

Ingredients for Success in selling Methanol Technology Matthias Stein

Air Liquide

03:00 - 03:30 pm

Achieving Enhanced Plant Reliability and Efficiency with Mohammed Raza

MEGAMAX® 800 Methanol Synthesis Catalyst

IBN Sina National Methanol
Company

03:30 - 04:00 pm

Coffee Break

04:00 - 04:30 pm

High Performance Hydrogen Production Steve Beeston

Foster Wheeler USA Corp.

04:30 - 05:00 pm

Research Triangle Institute

05:00 - 05:30 pm

Pre-commercial demonstration of high-efficiency, low-cost warm Raghubir Gupta
Syngas cleanup technology for chemical, fuel and power applications
Clariant Syngas Production and Conversion Catalysts Stefan Gebert

Clariant

07:00 - 10:00 pm

Dinner - The Exploratorium

e8
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(1) On-Purpose Olefins
(2) Syngas Innovation for Ammonia Production
(3) Engineering Services and Sustainability

(4) Fuel and Innovation



WEDNESDAY 26 AUGUST

ON-PURPOSE OLEFINS - GRAND BALLROOM, 3" FLOOR

Time Title Speaker name Company
09:00 - 09:30 am  The Future of Butanes in Alkylation; n-Butanes to Alkylate Fred D. Gardner CB&IL
09:30 - 10:00 am  Midstream - Bringing it to Market Robert E. Moss Enterprise Products Operating
10:00 - 10:30 am HIREAL CATOFIN® Unit Overview Lorena QOviol Clariant
10:30 - 11:00 am Coffee Break
11:00 - 11:30 am  On-Purpose Propylene in an Era of Uncertainty Ronald Cascone Nexant
11:30 - 12:00 pm  GTP® - The Way to Gas Based Propylene Thomas Wurzel Air Liquide
12:00 - 12:30 pm  Jointly Faster to Market: Commercialization of the Thomas Wurzel Air Liquide
MTP Propylene Technology & Wolf Spaether & Clariant
SYNGAS INNOVATION FOR AMMONIA PRODUCTION - INTERCONTINENTAL BALLROOM, 5™ FLOOR
Time Title Speaker name Company
09:00 - 09:30 am  Market Drivers for the Syngas Industry Richard Hands BC Insight
09:30 - 10:00 am Key Factors for the Successful Growth of a High-Tech Company Federico Zardi Casale SA
& Ermanno Filippi
10:00 - 10:30 am  100th Reference of AmoMax® 10 Narrell Allman Towa Fertilizer Campany
& Taylor Archer & Clariant
10:30 - 11:00 am Coffee Break
11:00 - 11:30 am  Technology Solutions for Improving Existing Asset’s Competitiveness Viswadeb Ganguly KBR
11:30 - 12:00 pm  Sustainability in Syngas - Reach to Performance with Brandon Hughes Clariant
ShiftMax® 120 HCF
12:00 - 12:30 pm  Strategies for Reducing NOx in Reforming and Nitric Acid Applications  Hal Walls Clariant
WEDNESDAY 26 AUGUST
ENGINEERING SERVICES AND SUSTAINABILITY - UNION SQUARE, 3°° FLOOR
Time Title Speaker name Company
09:00 - 09:30 am  Catalyst Loading Techniques for Optimized Reactor Performance Scott Osborne Clariant
09:30 - 10:00 am Maximizing Plant Profitability through the Use of Advances Catalyst Michael Balakos Clariant
and Process Simulation
10:00 - 10:30 am Q&A Session on Engineering Services
10:30 - 11:00 am Coffee Break
1:00 - 11:45 am  Creating Value through Sustainability Lenz Krock Clariant
11:45 - 12:30 pm  Open Discussion Round on Sustainability in Catalysis Lyn Tattum THS Chemical




FUEL AND INNOVATION - TELEGRAPH HILL, 4™ FLOOR

Time -

Title

Speaker name

Company

09:00 - 09:30 am

Plant Modularization: Minimization of Project Risk, Schedule and Cost

Kevin Stanley

Ventech Engineers International

09:30 - 10:00 am

Tailoring Diesel Cold Flow Properties - How to Discover Value

Rainer Rakoczy

Clariant

10:00 - 10:30 am

S Zorb™ Sorbent Study and Heavy Qil to Propylene

Jiushun Zhang

Sinopec

10:30 - 11:00 am

Coffee Break

11:00 - 11:30 am

2G Biorefineries: Biomass Conversion Technologies are Ready for
Industrial Deployment

Dario Giordano

Beta Renewables

11:30 - 12:00 pm Clariant Sunliquid® Process: Cellulosic Biorefinery Key Technology Markus Rarbach Clariant
Features, Applications and Economics
12:00 - 12:30 pm  Building with Natural Gas Ed Dineen Siluria
12:30 - 01:00 pm  AcryloMax® - Catalyst Development and Plant Experience Luiz Antonio Mascarenhas  Unigel
& Maximilian Dochnahl & Clariant
@8 7 27 pF tthe A aw g Auhe BERY £
(1) Olefins and Derivates
(2) Energy of the Future
(3) Styrene and Aromatics
(4) Regulatory Landscape and Chemical Applications
OLEFINS AND DERIVATES - GRAND BALLROOM, 3°° FLOOR
Time Title Speaker name Company
09:00 - 09:30 am  Transient Operation of Hydro C2TE Units George Vulpescu Total
& Felicitas Cokoja & Clariant
09:30 - 10:00 am Innovation Produces a Breakthrough C2 Front End Catalyst Delivering MingYong Sun Clariant
Ultra-High Performance & Denise Cooper
10:00 - 10:30 am Innovation Delivers Improved Performance and Value Addition in Nobuto Kobayashi Clariant
Pyrolysis Gasoline Hydrogenation
10:30 - 11:00 am Coffee Break
11:00 - 11:30 am  Recent Advances in Ethylene Oxide Catalysts and its Impact on Ashok Padia Scientific Design

Operating Economics of EO/EG Plants

11:30 - 12:00 pm

Our Experience with Clariant’s Polypropylene Catalyst

Pierre Donaldson

Flint Hills Resources

12:00

12:30 pm

Shaping the Future with High Performance Catalysts

Matthias Wyzycki

Clariant

12:30 - 02:00 pm

Conference Closure and Lunch




ENERGY OF THE FUTURE - INTERCONTINENTAL BALLROOM, 5™ FLOOR

Time Title Speaker name Company

09:00 - 09:30 am  Power-to-Liquids with Reversible Electrolysis - A Game-changer for Christian von Olshausen Sunfire GmbH
Renewable Energy Systems

09:30 - 10:00 am  Role of Hydrogenation in Clean Fuels Manufacturing Matti Koskinen Neste Jacobs Oy

10:00 - 10:30 am  An Alternative for Liquid Fuel Production: ExxonMobil’s Methanolto ~ Mitch L. Hindmann Exxon Mobil
Gasoline (MTG) Technology

10:30 - 11:00 am Coffee Break

11:00 - 11:30 am  Cool Planet’s process — Carbon Negative Renewables and Soil Raj Malyala Cool Planet Energy Systems
Enhancing CoolTerra™ Biochar

11:30 - 12:00 pm  Transforming Power Infrastructure for the 21st Century Asim Hussain Bloom Energy

12:00 - 12:30 pm A New Frontier for Mercury Removal Yong Cheun Kuah Petronas Research

& Bruce Kleppe & Clariant

12:30 - 02:00 pm Conference Closure and Lunch

THURSDAY 27 AUGUST

STYRENE AND AROMATICS - UNION SQUARE, 3*° FLOOR

Time Title Speaker name Company

09:00 - 09:30 am  Renewable Resource Based Chemicals and Materials: para-Xylene Jonathan O. Smith Gevo

09:30 - 10:00 am  Aromatics project at Skikda refinery Joseph C. Gentry GTC Technology

10:00 - 10:30 am  EB-X Technology for EB Extraction Alisa Kammafoo SCG Chemicals

10:30 - 11:00 am Coffee Break

11:00 - 11:30 am  The Performance of Styromax®-8 and Styromax® plus 5 Mayumi Tsurushima Idemitsu Kosan

11:30 - 12:00 pm  Refinery Offgas Recovery for Styrene Production Ajay Gami CB&I

12:00 - 12:30 pm  Energy Saving Using Styromax®-6 Catalyst in Styrene Monomer Reactor Danang Pramudibyo PT Styrindo Mono Indonesia

& Ronald Sihombing & PT Chandra Asri

12:30 - 02:00 pm Conference Closure and Lunch

REGULATORY LANDSCAPE AND CHEMICAL APPLICATIONS - TELEGRAPH HILL, 4™ FLOOR

Time Title Speaker name Company

09:00 - 09:30 am  The World of Maleic Anhydride; downsides and opportunities Philippa Davies Tecnon Orbichem

09:30 - 10:00 am  Phthalic Anhydride Production in China - Operational Experience Jianjun Liu Shangdong Qilu Plasticizer
with PHHITHALIMAX® and NAPHITHALIMAX® Catalyst

10:00 - 10:30 am  Shaping the Future of Chemical Production with Clariant’s new Lisa Krumpholz Clariant
Oxidation Catalysts

10:30 - 11:00 am Coffee Break

11:00 - 11:30 am  The Future Markets for Industrial Gas Cleaning Jim Staudt Andover Technology

11:30 - 12:00 pm  Bay Area Air Quality Management District: Overview, Regulatory Eric Stevenson Bay Area Air Quality
Process and Climate Protection Programs Management District

12:00 - 12:30 pm  Precious Metals - Perceptions, Perspective and Paradigms Bradford M. Cook Sabin Metal Corporation

12:30 - 02:00 pm

Conference Closure and Lunch
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e Moving Towards the Methanol Economy

* K 34 4 Methanol Institute ( ® ﬁgc’fﬁg) 11 CEO Gregory Dolan
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Fig. 1 - Tha goal of the workshop was to assess the currant state of research and disciss steps for moving toward a carbon-neutral %’ .
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Fuel Blending in China - Provincial Standards SLARIANT

- Provincial Standards have been supporting strong demand growth
for methanaol fuel blending in China
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CLARIANT
Moving Towards the Methanol Economy
Application Current Methanol Demand Potential Market Demand
(2015E, -000-Tons) (-000- Tons)
Alternative Fuels
- Gasoline 11,571 40,000-50,000
- Biodiesel 1,187 25,000-40,000
- DME 4,970 10,000-15,000
- Power Generation & Others >1 40,000-60,000
Fuel Cells 8 3,000-8,000
Methanol-to-Olefins 16,683 30,000-40,000
Methanol-to-Gasoline 250 15,000-35,000
E—‘”-‘% : i
"'i ;-Jf_; 2 Global Insight, Asian Perspective™ w0, | ___‘;'u
{q‘{: I 255

e Ingredients for Success in Selling Methanol Technology
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Fééﬁ ’ /xi’:r-%@ﬂ’\:—'- %—"'—a%}%‘ '/R“B;w"fé ’W }1@}1 ﬁ‘ﬂﬁiﬁlh"\' ’ _}_-T'j;‘/,,\’
AZAEB0 BR P RIAZESF L > 2014 & F L3428 154 e~ - F 4
e fﬁwPﬁM‘ﬂﬁﬁﬁﬁﬁwﬁi bt B AR
oM EEMBER e AR R S H R Y RSN E o
vz B Lurgi 0P ARl B 0 B WARACR T Aot o
B SHFFEERN A RE RS RAA LS5 LY &2
e 2 & - OEY iR AE 2 %’*5,7,—*7801"7 A% B AEhA
¥ 5% % 5000 2@ o B~ 5 Lurgi ¥ pR3pEane B > p 2001 & B 40 ©
3 10 #p 131 FHAOTEIRAEFTSBPI I EENT B R EEd
7re B PARADT AR Bro BT F ARG TS A ER I 4
f&gs«'»65m B gt EFEefep Rt LhF o AL
*F WA (AoBl- 17 ) o ek TN Lurgi ® ﬁigu}iﬁﬁ-m‘}* it
516 TR B B G A R AR g
AR A VR F BT T RS s > WgY 4 P REF VR
EFR R 5 F > TR REITS A o ATREINA I R RDELEY
Aend RS F e AR ENFEG A RS B A H
REFN FEEFET RO {3 g Em 7 - d BT mripe
FUMEFT PRI R Fla AR 2IRET g R i - ik
S5 TR 2020 U R ML L1 T F F R (20148 7 G R
R 6FAFEAR) od Wi FEE G B2 RH o A MIEF LY
B = 7 mfﬁ‘?ﬁé—ﬂ%’\— °

B TR =)



Lurgi Technologies can offer the entire Methanol process

Combined Combined Methanol Distillation
Reforming Converter

S~ » s5o00mt
per day

m 294 “BTI.I
pear mil of MaOH
s 31GJ
per mi of MeOH
= 78O0 Nm?
per mt of MeOH
= 135 MMSCFD

Lg.f'rp} n THOMIOH: | Al Lipuiche, mecrd Inaior i g, " s Hhaall

Many References based on Lurgi Technology

Atlas MsOH, Trinidad KML, Kazachstan
= 1.75 mil tpa m B25ktpa
= NG based = NG basm:ll

5 MegaMethanol
Zagros 1, Iran Zagros 2, Iran Plants in China ¥CI, LA, USA
= 1.76 mil tpa » 1.75mil tpa ® 1.76mil tpa = 1.75 mil pa
= NG based u NG based = Coal basgd = EP Package

Petronas, Malays Zeogas, TX, USA
= 1.75 mil tpa = 1.75mil tpa
= NG basad = Integration into

BASF, TX, USA
® 1.75mil tpa

Gasoling | - mmm
0cl, TX, USA
= 1.75 mil tpa
= EP Package
Since 2001: 10 MegaMethanol plants started operating, 5 MegaMethanol plants are under engineering. 5 smaller plants
were built.
f",'m,' ﬁ 2HONI0NE | it Lipichn, e o 2 e, . by ::‘..um.-..-.a.-.-..-.:
Syngas Production is Capex Optimization
Steam Combined Reforming  Combination of
Reforming Steam Reforming and
Autothermal Reforming
H, : CO Ratio 3:1 2:1 * Less NG need
Surplus H2 Right Ratio * Less capex for SMR
for MeOH * ATR simpler than SMR
Methane Slip 328 178 * Less inert CH, has to be transported through
(% dry) plant
Steam Reformer Duty in - 1,740 460 = SMR much smaller
GJ/ h Steam Reformer * SMR operated at lower T
Temperature °C 870 700 * Less equipment, longer life time of equipment
and catalyst
Syngas Volume m® per 43,700 19,450 = much less gas pumped through plant, smaller
hour (20 bar) (30 bar) pipes, less compression energy
(at compr. succt)
The combination of SMR and ATR is the ideal Syngas source
a bR for Methanol > 650 ktpa.
f",'m,' ﬁ 2HONI0NE | it Lipichn, e o 2 e, . by ::‘..um.-..-.a.-.-..-.:
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e High Performance Hydrogen Production

* B 3 2 §_d Foster Wheeler = # =1 Steve Beeston £ 2 & {7 § 35 »
& /i % Foster Wheeler o P ed § @4e o B~ &_Foster Wheeler = 7 & Ey?
WAT e 5 AR & F ‘%lﬁ? S EmARJLE A FT e FE BE ’}\éﬁﬁﬁj
F f@ﬂ? (COShift) ~ 2 gt 2H A o - 2 d 7 fllfgenalv & % X
RF v B g (Off-gas) ~Fi i~ it 2R §F 5 mdZit o
eﬁﬁ CH AR g RS o gt é%f%o ok F EHFBFINA
FREPRREEEF N RFRY FEEESRF B FER f%-'ﬁ‘«
PORERBEF R FEMAELRES O MF RERBERY R -
0 EF L RTR PR AR R R R A A2
r‘;mﬂ«%‘r E A AT E: SR REN iy ?J-l;i?#,tﬁ—fr#@f%él AL AT BB B
HE SAF ahfir o g4 ¢ v f/n\%fr F @Azt o 4 & F 4% Foster
Wheeler = & p A 2% 3+« Terrace Wall Reformer (4Bl #r7m ) > 2 E 3
MR ~E— Bt E o SR VER S RNEE A B AR R A
AR MR S AL A v kg o R chs BEE 4 8k gt ¢k > Terrace Wall
Reformer & 4 (8 & &~ #3553 Bt ik hfjn s # & %4« (4ol -+ 77 ) o 7"
FikpAR R R et HF o AR L eE s bl a RS o

5

The Hydrogen Production Plant

Steam
= Steam drum —Hvdrogen
= Deaerato
: PSA
‘z
Hydrogénator Terrace Wall™ C
Desulpht nf‘er steam reformer
Jefo g
‘?hrfr reactor
Arr' preheating Waste heat hoiler
Natural gas Make up wate

11



The Foster Wheeler Terrace Wall™ Steam Reformer

R o _ -
Building Block Design
INCREASE CELL
Convection section [ s LENGTH
suited for any steam N For larger units
production
SINGLE CELL e / ”,/"
Low H, Pt
production | ',,J.WW i
i
Add auxiliary [ >?
burners for e ' = 7
maximum steam fﬁ =g :-;ﬂgi’ _..5'/'/ C > &
production 7 .:"*T"f [~ & &
Z & i & "~ TWIN CELL
4 & - ;
& ‘#_aﬁ High H,
R A==y 13
The Foster Wheeler Terrace Wall™ Steam Reformer
B -
Terrace Wall ™ main process features

Temp vs Distance Down Tube Heat Flux vs. Distance Down Tube

\

Heat Flux

V.

o
=
3
o
Q
o
E
2@

Distance Down Tube Distance Down Tube

Process Fluid Termrace Wall TM Temace Wall Top Fired
Top Fired TMT Radiant Fired TMT

Radiant Wall Fired

e Clariant Syngas Production and Conversion Catalysts

A f 3R 4 .4 Clariant 2 # «h Stefan Gebert # 2 2 7 {48 » 2 & 4 &2
& F B Hag B e4gd > 2 Clariant 2 2 &4 & § flfeg g b oorg

12
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FRT BN 0 33 2020 F 0 I URE RMH AT 1R 1S 5'5@'@%
(4oL - #77 )o@ujﬁwﬂ%’%k S hE REREF - B
Lo Rz 4w Clariant 2 2 &% A7 Qe milame e ﬁ?ﬁlﬁi

|

&
i

%vw

¢ B [PE S A Bl e BRI A A AR 0 Clariant 2
BB £ 5 2 B AT Ao T & 9TT o
-2 5 i H A

ActiSorb® Adsorbents for Feed Purification (S, Cl, As, COS,

CO, heavy metals,...)
ReforMax® | Reforming Catalysts
ShiftMax® Water Gas Shift

MegaMax® | MegaMax®Methanol Production
AmoMax® Ammonia Production

FTMax® Fischer TropschProcess
HyProGen® | Hydrogen for Fuel Cells

11 yagun Prosbection aue Cosrres o Cabalyobs
[ ———

CLARIANT

Methanol — Global Demand

£ _
}gl Global Methanol Demand (CGAR: 9,4%) Main Applications 2014: 64 MioTo

“Chemicals
= Fuel (incl. Riodiesel)
"MTOMTP

Mio Tons MeOH

Main Applications 2020: 115 MicTo

“Chemicals
=Fuel (incl. Biodiesel)
mMTOMTP

2014 2015 2016 M7 2018 2

Pp 2
Source: Clariant database 3,,1. .
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CLARIANT ~
Methanol from Natural Gas

Natural Purge
Gas Gas
| e | E]
Desulphur- Pre- Steamt Hydrogen
isation Reformi Reforming Recovery
= ]
=
Autothermal Methanol Methanol
Reforming Synthesis Distillation
Oxygen
z Air : Pure =
Air Separation l; Clariant catalysts S &%
= A
e, iF
| o
18 Syages Provechon aml Cowrmmon Satahots. 1
g e e CLARIANT
Methanol from Coal (China)
?] €1 =
COAL l
1 i |
| |
Coal Sour Syngas Methanol
Gaslfication GasShit ™ Pulfication g Synthesis

IOxygen

3 Clariant catalysts

H Bragun Prosbection aued Conrres o Zabaliots
[ ———

Clariant Catalysts for Methanol processes

B+

HDMax 200

ShiftMax 820

ReforMax 330

ReforMax 420

Methanol
Distillation

Pure
Methanol

. g’i‘?

i | ces

CLARIANT

ActiSorb Cl
ActiSorb S 2
ActiSorb G1
Ac b 400
ActiSorb 410

Pure
Methanol

- MegaMax 700
- o MegaMax 800 ‘%
o Clarisnt catalysts = MegaMax NJ- - ﬁ
=t =
it |



A" Rl A2 f 428 A > Clariant 2 2 ¢ MegaMax®800 1412 4 % i=
B H&mﬁ”% btk e R 2 10% A A o iE A B B

,}
ff4eha ¥4 4+t Clariant 2 ? i A A Bl S (FRERPE A )
2 41* Zn-Al-O r]%.g/pni’ﬁz T A LA+ EE B BIERT
FR S AR ”4“"}%]"‘3”"?°

3 Bragun Pronkection ase Cosrres o Cabalyobs
[ T —

}%T].J.

CLARIANT
Syngas Innovation for improved Sustainability
. Value Creation - MegaMax® 800
A
MegaMax® 800: Activity — Structure relation
= HR-TEM in conjunction with EDX or SAED can identify crystallites
Strained Cu metal as active phase
Cu supported on Zn0,
to give a high surface area
of strained copper metal
So f Zn-Al-O
[. : terine
]
£av
Lo, 63“
-{Ellﬁl;_ i

e The Future of Butanes in Alkylation; n-Butanes to Alkylate

*H3EL Hd CB&I = @ eFredGardner £ 24 27 fj3F » 2 & 4 ¢
CB&I 2 # % & Catofin®2 CDAIKy®% 3 jiFei’z it b % 42 - Catofin®¥ ~ &_
- f[#%i%’ﬁ'l“*ﬁ?i%-’fﬁ""“ﬁ Sl BRI oz BT s AT %
EEmE F R /WAD TF A A A lﬁi—ﬁﬁ#ﬂ BRI AR
1 F# i 08% o Aae <3100 3R ¢ R AR 400 # m;};ss (R~
LR % 3 4 e Catofin®¥ = 4 # ‘E'd\-iir'%-’-'ﬁ ST o 4T CDAlky%i

—%E g’ﬁmfi“fﬁﬁ/ﬁﬁﬁxrﬁ 1§J‘*’JE§5OO“"”2"§&‘\’§;ILA)§
P 6Ft oCDAIky®Ei ~F - ﬁ MR REpE A e R LR

Fuk 3t ’%‘r@wz;frs’&’ﬁr‘s?? |a~x'&@spf§\ﬂJTyz"“rs\:/}~ﬁ—r

R ES %3 % FEEEM B - 5 CB&I 7 ez i o @4z 42 8] > o
E]" o4 Aarzitd RON 5 98> m RVP /| 3~ 50 ¥ CB&I = @ = i+
o ‘%ﬂiﬁmz‘;/s\énp s Bkl A L 7500 7 g 25% R T iz s MR il
A it % 15,000 BPD » 2 # ;\j\.l;fi?;{% Nk E PR L AL B
A bE’%]—L*L REEAGTER RS BN K FTHEMF T E 28% -

»
r

L=

@
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&

‘\1
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N-Butanes to Alkylate using CATOFIN® plus CDAlky®
B+ =
~ CATOFIN® Product, Typical Composition
CATOFIN®Effluent | |
Component wi%
Isobutylene 3
1-Butene 8
2-Butene 25
Isobutane 8
n-Butane 56
Total 100
2G9S
’&,. 1
N |

13 Defining the Furure VII, The Futurs of CATOFIN® in Allyiation, CB&, F. Gardner

26.08.2015 CLA

N-Butanes to Alkylate using CATOFIN® plus CDAlky®

nC, CATOFIN® and CDA/ky®

isobutane
H, and byproduc1s
10 recovery
butene rich

product Alkylate
RON 98
RVP<5.0

butanes to butenes Isobutane and

butenes 10
n-butane recycle alkylate
n-butane

£

23 Db lhe Fburr VIE The Fsbuwe o CATOFEP® i Al abion. R0, F. Guiskues
shallamny

CLARIANT

Economic Driving Forces

@J"\

Cost ( ISBLTIC), 417
MMUSS
291
Opex, MMUSS/year
ROI ( % of the 28
investment)
£59A7
’&,. 4~
LA P
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3 Do fhe Fuburr VIE The Fabuwe o CATOFEF® i Al labions. R0 F. Gt

. CLARIANT

Economic Driving Forces

rﬁ;] R ’L CATOFIN® - CDAlky®
Mixed Butane 300 1915
Utilities 64.2 35.7
Catalyst and Chemicals 13.9 7
Operating Cost 324 18.1
(labor, maintenance, insurance etc.)
Cash Cost (depreciation) 84.4 47.0
Total Cost of Production 539.0 300.0
Revenue 7817 435.0
By product credit 16.6 9.2
Pre-tax net margin 2593 144.3
A58
£:§‘Z-‘. S
Pre-tax return-on-investment 28% ?5# . 2P0
.’l
|

e On-Purpose Propylene in an Era of Uncertainty

* R 2 2 d Nexant = @ er7Ronald Cascone £ 24 £ 7 f§ 48 » 2 & /)

= On-Purpose Propylene # iir’? %% - Bl - - 5 On-Purpose Propylene
mj\ R s o H j\,})}ﬁ = ﬁv!ab_ VARSI I ,TFPE‘? %T,:;ﬁgi
metathesis * &2 = ~ % p %}% Ry @opgica s uEd ARng
FlAd oo L-4ip '{fﬁiﬁ‘i#ﬂi’#\ kg kAL RS E AR E
R ARP A& D L 2020 & X & F U GFRELRR G S 801 2020
EAFPAHEBEGFE 48% - KA AR KRS ENI S LN
113 gy Nexant & @ g > 1 2025 & = § 30%f 4 & p *
On-Purpose Propylene (4cBl= + = ) - d Bl= -+ = ¥ & » On-Purpose
Propylene %t = 12 32 ¥4~ » 38R 2018 & X5 45%p % % p ** On-Purpose
Propylene ‘é:llﬁ o %2 ®$% 4 » 12 On-Purpose Propylene & 1‘]&5‘ s e N )
£4 9/ > £ 2016 &% @t 5 AR A2 3,545 KTA (4
Bl=--+w )
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CLARIANT ~
There are three primary routes to On-Purpose Propylene . . .

Propylene Feedstocks and Value Chain

Byproduct Propylene on-Purpose Fropg,ﬂene (OPP)
1

— 1

Polymer/ Chemical Grade

Refinery Grade Propylene

Propylene
l L J
Propylene
Isopropanol  Cumene alcohms Acrylonitrile Oxide Polypropylene
458
.. metathesis of ethylene feedstock from ethane, methanol conversion ‘p‘
from coal or natural gas, and PDH from propane N ’_». =
B | e
T CLARIANT

As the predominant propylene derivative, polypropylene dictates the
global growth outlook

- 1 _
g] - Global Fropylene Consumption by Derivative,  Global Propylens Consumption Growth by
2013-e Darivative
volume = 8T 5 million ions parcent Volume Growth, 2000-2013
Acrylic Acid
Cthers
Isuprcpsncl 11%
Polypropylene
Azrylic Acid .

4% -

p Cumene
Cumene _— \
% Propylene Oxide
Acndoni!rile T
% |I Acrylonitrile
Pmpy!sr.e_l Others
Cride
3% B
2013-202C = 2000-2013 284
LT
Global propylene consumption is forecast to grow at . &
an average annual growth rate of 4.8% to 2020 "§r. =
N | o
" -
Foudd F. Cascome. Hemandl, st-ofoomy
CLARIANT

While steam crackers and refineries still supply most propylene and on-
purpose production is relatively modest, Nexant expects 30 percent of

Bl- L= global supply will be on-purpose by 2025
Glohal Propylene Prod by P th i tons Overview
160,000 Conventional propylene
production is not keeping pace
140,000 . with demand
120 000 l EBoth Refinery and steam
m I l I l cracking sources are
100,000 = ] L B growing at far less than 4.8%
=HE 1L PDH has beesn through a phase
€0,000 _— 1 RENE of major expansion in the

60.000 Middle East, but the focus is
now moving to China and the

40,000 United States
20,000 Methanol-based capacity is so
far all in China

MNew MTP Projects are being

2000 2005 2010 2015 2020 2025 developed in gas-
advantaged regions such as . T
= Steam Cr?cklng Refinery FCC/DCC Central Asia and the United P o
= Metathesis PDH g &
tates (BASF) 2
= Methanel Conversion o
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On-purpose propylene is particularly important in China.. . .

China Propylene Capacity

Million tons per year

40
35 4

30

5] =mEEHEEN
15

0 4

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
= Steam Cracking Refinery =PDH Methanol Conversion

=
Iy

L
fu

—_
[=]

. .where MTO/MTPand PDH will constitute 45 percent of ép
Chinese propylene capacity by 2018 '*#\, D~
P
e — CLARIANT

Most recently, OPP projects using MTP, PDH, and metathesis were
announced in the U.S, with an earlier 6 5, a total of 1+ 9 plants.. ..

g] _: L m‘ North American On-Purpose Propylene Capacity Three mora PDH units = Nine PDH
Announcements announcements
Thousand tons per year Dow Il and Enterprise Il

announced additional PDH units

e ecoor o o Sunoco plans to convert propane
Enterprise Mant Bebvicu, TH 2014 0 to propylene at its terminal in
Farmasa Plagics Paint Comiort, TX 204 545 Marcus Hook, PA
Ascend Performance Materals  Chocolate Bayou, TX 5 1000 Two announcements based on
i b, S 2o alternative on-purpose propylene
Williarms Erergy (Canada) ine. Recwater, Alharta 26 510
PP technology
company Lecation Process Capadity = BASF announced an on-purpose
Duw i POH propylene unit based on
e + methane feedstock (MTP from
Sunoco Logistics Marcus Hook, PA POH Air Liquide)
RAsr Freepont, TX MTP ars L "
tyondelBosall ik ® LyondellBasell recently said that
they were looking al using some
new ethylene capacity to make
e-braaking news p opylene via metathesis
. MTP economics look quite good, especially if the co-products are more valuable than fuef ép

ﬁl 255

e GTP®-The Way to Gas Based Propylene

sete

~E a2 24 %z &8 (AirLiquid) ¢ Thomas Wurzel £ 2 i {7
iR A & MR o Lurgi MTPOE 42 - Lurgi MTP® @l 4z¢ 3
% (EHE>65% & F>28%wWt%) ~®IAF AW =47 ERPBR
T~ &% Clariant = P78 B B4 s R R s 02 v
#ipgk e W= T 5 MTPORlizenij » inde > MTPPRlizi & ¢ 4+
~(d 3BBEAFRBES - HP 2B 1 BLEA) ~ 5 HoH

R
(‘\*\N"

.

& Rk
mtmz
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_ﬁffu ~@ﬁ‘f‘?§ J#Em N g,}éiéﬁ;’ﬁm;; o I & P 5,000‘*}?9
11,410 975 4 ~ 540 W + 100 % i 7

FEILARE xe‘_'}'mGTP®‘§lgi,
H3¥ipkagd g A RFEPEX

10 OTFE - The Way b s Barsd Progybesse
A

ehslloms

Overview Flowsheet

i A
‘;‘:_,77;’?\560\?#%-5‘{#01}!*{7]"
SRES T SLERYN L

4L E ] pF7200G) (4e@l= L= ) o

- 1 -
- A
Lurgi MegaMethanol® )
1,667 Mt/a = 5,000 t/d Optional
60 tid
Propylene
1,410tid "
MTP-LPG
109 t/d
MTP Reactors cuariant ‘._,- MTP-Gasoline
(2 Operating + 1 Regenerating) 540tid
Product
Olefin Recycle Fractionation
Water Recycle
Process Water 2,800 tid
Intemal Lise (+) 1) Propylens Purity 95,8 wi. %
1T OTFE - The Wy b Gas Basrd Progybons
A ehelany
Integrated plant design
- L
—_ 7
Intermediate
Storage
'y
I
¥
Reforming Methanol Mathanol Vapour o DME and
Distillation 2ot MTP
Reaction
Mathanol Liquid )
Methanol Grade Al ——p Puyrification u lower CAPEX

Synthesis
Lurgi MegaMethanol® Plant

Steam and Condensate System
Utilities

20

u lower OPEX

2. 2% eanftprodud
+ CW savings

LurgiMTP®Plant

CLARIANT

CLARIANT



TTPE - The W Gy Beaserd Prroyry brmer
Thanraas Wosowl A Lopasde Gebal BT Solvimons Tomeasr Tk H ool -
CLARIANT
GTP® Overview
DEREE
a Propylene
Asu Lurgi MegaSyn® 1410vd
Natural Gas —_— F,":DPLTUMC'”E
7200GJ/h ek
a MTPLPG
109td
Lurgi Lurgi Methanol-
MegaMethanol to-Propylene %‘ Ethylene (optional)
—_— (MTP) Goud
Water é Water
(internally re-used)
2800td
PLLe,
,(.J”O%:
By, d}b
QL
NG : 255

e Jointly Faster to Market: Commercialization of the MTP Propylene
Technology

~F 4R 2 24 %7 & B(AIr Liquid ) s Thomas Wurzel % 4 2 Clariant
2 7 ¢hrWolf Spaether £ 4 £ 4 % » 4 & 4 % Lurgi MTP® % f2.42 % 4% ¥
i * ¢ MTPROP®f§ 4f-cr7s % 1 frfe o M= + ~ 4% 7 # B Clariant 2
P p 1990 & B 4n ¥ & ITRUR AR 0 5 2011 & = & MTPU gl Azf
o B 5B MTP Az &2 f 457 - & 2001 & B 38 ° i Az 22 ] 4 -
REZEBAAAREF AR T P (4Bl L4 )EFF % F %(300g/h
TR ) BEs 1 Hs (1500 g/h P OERAEAL) RE o R Mt
Demo 1 i (15kg/h ® feigsfl ) » fs ik r BB~ g ~ 2 Bit o dp
¥ RFE o FPELEL (IBZ L) o MTPROP®/E 4% 48 B A
ARG R (B2 - ) S AR (B2 2 ) - 2 e
MirRlFEE A (Bl L2 ) F=304 o A4 ke > Clariant
2P HFMFIEE Clariant 2 P p A F & RO BT E L TR - 2 8
WE A AT E 2 AR F 0 RS (Bl L) o
hAERAREES S BES R R EDF I E RN (4B
=+t3) -

7
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4 Deing The Fobwr VIl comberemce, San Framoom. a
ekt g OIS CLARIANT

Co-Development of MTP® Process & MTPROP® Catalyst
Close collaboration between Air Liquide and Clariant

S—go
00O %
% 1990
0£.0° 2002
2007 2009
First MTPROP® catalyst Air Liquide's Megahethanol® MTPPROP?® catalyst developed and First Commercial MTP® process plant
developed by S0d-Chemiein  technology, Clanant's scaled up, meating performance targets  Catalyst Shanhua Ningxia Coal
cooperation with Lurgi. (now MEGAMAX® catalyst and an in the MTP® demo unit (Statoil methanol dﬁrl‘dud«n:’& fg;:rgl:;m&n:m
Clariant and Air Liguida ) Inaoam.aﬂ price change plant, Tield-bergodden, Norway), LTBNI_;;‘TS y w_ ﬁar:em!m o
Unfavourable Air Liquide's MTP* process offered from b
methanol/propylene value MTP® regans commercial mud 2005 on &
g = o - First MTP® plant licensed in 2006 -l
m |
oot ke Sy, S, w3 -
ERankEs. CLARIANT
From the lab-scale to the demonstration
Catalyst Test Unit EROUSSS 3?1‘:!9“'""’"‘"‘ Demo Unit
Tjeldbergodden /
Test of potential [ Operation similar to sidestream oper.
Concept catalysts at ideal Concept | commercial plant, Concept | within a commercial
Task conditions, once- Task including recycles Task Methanol, long-term
\ | through, isott | \ and purificati I | 24/7 operation %
Scale | 3009 MeOHM | Scale | 15009 MeOH | Scale | 15kgMeOH h &
\ . - -
m |
Defzmng The Petse VI confmwoce, Sas Frsoso 2
A h vy e
Scale Up Factors
x 100,000
= Reactor Section = guarantee direct scale-up from pilot to demo to commercial scale
= Recycle Streams -» realize all important streams in pilot plant r iC y
w Purification = demonstrate product and by-product quality in pilot plant incl. polymer-grade we, i
H -
.'I
N |

22



1 Demmg The Pobure VI contermace, Sas Frascsm

e e b i i ks CLARIANT

Process Technology scale-up requires up-scaling of the Catalyst

O Technology into Robust & Reliable Production

i

i

i

HIGH PERFORMANCE ZEOLITE POWDERS

LAB SCALE PILOT SCALE

m Zeolite powder qualities & recipes are reproducible in all stages

1y Debag The Pobure Vi1 contermuce, Sas Frascsm

e e b i i ks CLARIANT

Forming & Shaping Procedure is a Key Success Factor!

FORMING OF THE ZEOLITE POWDERS INTO FINAL CATALYST

LAB SCALE PILOT SCALE
w Strict quality protocol for upscaling of the FORMING recipes

14 e The Pobure VI contermuce, Sas Frascse

i e e e, it s CLARIANT

... and State of the Art Analytical Capabilities ...

_l ﬂ'Y‘

- MTPROP® CATALYST TESTING FACILITIES

10 Tube screening test unit

3/6 Reactor Test Unit e

]
= Fast and Reproducible Test Methods are Key Success Factors . £

Fa
» Pooling and alignment of laboratory testing reactors between Air Liquide and Clariant \-r::. I';ﬁw
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1y e The Pobure VI contermuce, Sas Frascsm

o e i i, it kg CLARIANT

Strategic Pillars to Successful MTPROP®) Catalyst Development

- L 7
o
& =]
o = °
o T O o
3 $37 =
8 ggoa g @
o o =g e
o = 3 @ =
o 2IEZ =
= T55 5 5w
= TolE E=
— L O @ o=
5 2558 28
T E g £Ec 2 8',2
& ELmg o c
0oL woOE ) =]
Embedded in the team of Pooling of R&D Analytical Mew lead structures and 8
Clariant Zeolite catalyst facilities and aligned fundamental scientific "?6:
experts; plant support performance evaluation understanding e, ﬁf;b
N | o
Defzmng The Petse VI confmwoce, Sas Frsoso 2
Commercial plants
—_ -‘L -
= A
SNCG MTP | SNCG MTP I
-
' ' : ( | Coalbased with ( Lurgi Methanol
Plant Coal based with Pl i g
concart | "3 n 1 concest optant | “in 1’ concept e ] techno./ merchant )
’ L | incl. AL ASU J sources ?‘:8
Start-up | 2011 ' start-up 2010 Start-up 2014 &b ]
Capacity | 1410 td p | Capacity | 1410 ¥d propylene  Capacity | 1410 t/d propylene !gh. N
Nid | s

e Transient Operation of Hydro C2TE Units

2

* 534 H_d Total = & = George Vulpescu &£ # 22 Clariant = & ¢
Felicitas Cokoja £ # £ e % » 2 & 4 % Clariant > @ e C2 Tail-End f§ 4~
g ig * g o Clariant > & oz Az i 4L+ » 5 Tail-End fff 4-4c
Front-End ff 4 » 4Bl = L = #7771 o ¢ 2 d i fP4Lr Ridd) Jar%] + =

ARAPF GO DR RAT ﬁi@ﬁiﬂm'ﬂ‘s\ @ Clariant =
Fene g i A ARl 2 o o E%] L4 % OIeMax®201 i
OleMax®207 s i; vt f > d & % 7 4 > OleMax®207 f§ 44 OleMax®201
JR-E 5 EHENER 200 E - FITFHE L AHF K2 g;i;fcgr
4w CO% BB Ble L& Fe L - % Total 281 % OleMax®207 j 4iih
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(I,

65

4

Ji

i

x
5o

L

L

® 5= 27 ®
d B ® ¥ &> OleMax 201 i b##rf65% » @ OleMax 207 ¥ 4 i®
. - 9z 4, ® s ;
Mo PAREF Y i ITR 12 ot‘* k5> OleMax™ 207 =% % |4 "% 1
®
M OleMax~201 £ % 4. 7] 9 o
4 Tl Ead Acvts o Hydeprastion a
D, Frbutas Coeria. Carsamd, D, Grawge Vilpesrs, Tudal. ooy cLARlANT‘
Acetylene Hydrogenation Schemes
Tail-End Front-End .
Acetylene Hydrogenation | Acetylene Hydrogenation  [ECeS i‘*:u"::f‘;:"" by
Feed C, cut only Cy-, Cy-, Raw Gas
(includes light end)
Position After light end removal Before light end removal
Hydregen Injected in stoichiometric amounts Excess hydrogen
co Must/Can be added, trace High levels, fluctuating
amounts
Process control ~ Temperature Temperature
Parameter Hydrogen injection
CO injection
Regeneration In-situ Mo regeneration / ex-situ
Pros Thermally stable Lower up-front catalyst cost 0, O
Catalyst life >7 years Fewer control systems \!@ I P
D, Frbutas Coeria. Carsamd, D, Grawge Vilpesrs, Tudal. ooy cLARlANT‘
Surface Chemistry of Acetylene Selective Hydrogenation
CH =CH CH,=CH, CH,—CH,
}{: Acetylene Ethylene Ethane
Hydrogen
CH,=CH-CH =CH,
1.3 Butadiens
2G9S
’&,. 4~
i | e
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T Tl Bl Acwbivlene Brdimprastion.
., Pl Cobefa, Chariami, D, Gresge Vilpeses. Tolal, £l

CLARIANT ~
Clariant‘s Catalyst Portfolio for C2TE Selective Hydrogenation
g] = <L N

G588 1960's Sphere - | Mo longer olfered as a standard product
OlMax®201 | 19860 | Sphere | Ag | Mostcommonly used Ac TE converter catalyst
(G-58C) | worldwide. ~ 60% use trace CO as moderator
OleMox®203 | 1987 | Tob | Ag | Lowestsurace area and Pd content. Mider
(G-580) | low poisons
OleMax® 204 | 1989 I Sphere I Ag ;I-Iigmstpﬂmm Used in Isothemmal &
(3-58E) | higher contaminants level casas
Oleaxth 207 2006 Sphers Ag

|22 3 Highest
| retention, good stability. No CO needed

OleMax® 208 2013 | Sphere Ag Lates! -1 | 1t
High activity and high selectivity. Stable in CO
| ranges from 2ppm - 100 ppm.

&

==

N | o
A r&“mﬁ\hmm ‘I
: : CLARIANT
OleMax® 207: Maximizing Ethylene Gain
- L
B= -4
The Tail End market demands: 100
* Increased ethylene yield, cycle length, and 0 |
stability Foo |
+ No CO injection! % ;2 OleMax*® 201
Clariant provides: OleMax" 207 £
+ 20 % selectivity gain over OleMax® 201 f,. 40 - For plant data see
throughout the cycle i 30 George’s presentation Cnttae 207
= Excellent stability throughout the cycle @ 20 1 on OM 207 @ Total 'J-.-.-m_-
+ Increased cycle time Z0 1 coripeead

» |f operating to same end of run selectivity
+ 0 20 40 B0 80 100
+ Less frequent regeneration

= Operation without CO injection

M TelEwl Hyrprastion
D, Flustas Codeefa, Clariamt, D, Graspe Vipeses, Tolal, sl

CLARIANT
HYDRO C2 Example - First Run Comparison

= e W ad
E§ rT-* byl de) 1st run of lead reactor «B»
EE
E% ' T + Past: OM201, lasted 65 days
£z « Current: OM207, very stable
=
Tin operation => longer run
1) 0 * o0 80
— Twoda) — Tafoeer| TOS [days] forecast => target 120 days
—— Toutt [DMIHN — Tawt N0}
HE e SN e M)
z A
i | il ™| 1strun of lead reactor «B»
g
5 » Comparable flowrates

? L] a0 ] a0 £ .ﬁ
e i FOMITL] —— o e [OMZDT) el o ‘&
-

26



Ble -+ =

3 Tl Eand Acetrsbeme Hyodrmpraation
D, Flustas Codeefa, Clariamt, D, Graspe Vipeses, Tolal, sl

CLARIANT
HYDRO C2 Example — First Run Comparison
g] 7 -
_2 ':‘._h o EPRP
S s i e i
%
E «Current: very stable Ac
g conversion with OM207
= T MR Tos [days]
I'{:\ S
I-;' " 1st run of lead reactor «B»
é e — «Current: higher selectivity
\-\_{h with OM207 => longer run
1 forecast, higher benefit. {:g“%
_— . 5
e
i l e

e Innovation Delivers Improved Performance and Value Addition in
Pyrolysis Gasoline Hydrogenation

* § 3£ £.d Clariant 2 # 7 Nobuto Kobayashi £ # & {7 f§3f » 1 &
fi = Clariant 2 & 378 3 0% f257 79 — % & * f§ 4% OleMax®602 4r
OleMax®603 »ci; o $£irt F1% " ide & ek s > M2 EP A4 5 #
BEM S eBle L o o Ble Lz 2 Ble L w4 ul i OleMax®602 4
OleMax®603 »cii 1 %t > 4 B¢ ¥ 4v > 4 & Bt £ 4p 2 OleMax®600 *
06> mrxFEA T 141 oot d Bz LT 74> OleMax®603 2 i&
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CLARIANT
CLARTANT Advanced Pd Technologies

— Photo of “eggshell” Pd deposition in thin surface layer, a critical-to-
performance Clariant characteristic

— Advanced Technology allows precise control of Pd placement.

- Calc. Crystal Size

T 4 TEMCrystal Size
=
2%
w \
=
= ;
B 2a
t_r
—a = .
- = ——— -
Pd-SA (m2/gPd)
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OleMax 602 Performance Summary

Relative Performance:

OleMax™ 602
Initial Activity 1.0
Stability 0.9
Pd Loading " 0.6
Pd Efficiency 3 1.4

OleMax™ 600
1.0
1.0
1.0
1.0

1) Estimation by testing with pygas light feed (C6-C8 “Heart Cut”)

2) Pd loading per unit volume
3) Pd Efficiency = Relative Stability / Relative Pd amount

OleMax 602™ has:

- Excellent Stability for normal operating conditions & specifications

Highest Metal Efficiency

OleMax 603 Performance Summary

Relative Performance:

OleMax™ 603
Initial Activity 1.0
Stability 0.9
Pd Loading " 0.6
Pd Efficiency 3 14

1) Estimation by testing with Heavy pygas feed
2) Pd Loading per unit volume
3) Pd Efficiency = Relative Stability / Relative Pd Loading

OleMax 603™ has:

OleMax™ 601

1.0
1.0
1.0
1.0

- Highest Performance of all our 1%t Pygas catalysts
— Superior performance at severe conditions (heavy feed, high rates, short cycles

due to feed gum level or other issues)

OleMax 603 Performance Estimation

Estimated Outlet Temp

a OleMax 600
» OleMax 603

Estimlad Cutlot Temp

Day on Stream

Customer B: 2 Bed System/ Heavy Feed

OleMax™ 603
SOR Inlet Temp -10 degree C
Estimated Cycle Length +175 days
Regeneration / Catalyst Life 2-3 time less

(ca -0.2 Mio USD)
Pd cost Saving @ 22m* ca. -0.2 Mio USD

*2015 10 LME Pd average
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OleMax™ 600
Benchmark
Benchmark
Benchmark
Benchmark
Benchmark
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