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A gentle reminder
from Legal Counsel



Participation Guidelines

* Involvement in a symposium can benefit the participants but also carries potential
competition law sensitivities due to the interaction among competitors

* |tis ExxonMobil policy that all employees shall comply with the competition laws of all
countries and we wish to remind all participants in this symposium that these laws apply
to all of us

» Therefore, sensitive topics such as prices, production, inventory, sales, costs, future
business plans, or matters relating to individual customers or other confidential or
proprietary information should not be discussed

« Nothing in this material is intended to override the corporate separateness of local
entities

« Working relationships discussed in this material do not necessarily represent a reporting
connection, but may reflect a functional guidance, stewardship, or service relationship

« Where shareholder consideration of a local entity matter is contemplated by this material,
responsibility for action remains with the local entity

« The terms corporation, company, affiliate, ExxonMobil, Exxon, Mobil, Esso, our, we and
its, as used in this material may refer to Exxon Mobil Corporation, to one of its divisions,
or to the companies affiliated with Exxon Mobil Corporation, or to any one or more of the
foregoing - the abbreviations are used merely for convenience and simplicity



Agenda

» Safety briefing

+ Welcome speech

« ExxonMobil overview

» Sustainability at ExxonMobil

* AP investment — SPT/STC

* Downgauging development trends =
» Assessing 5-layer POD technology capabilities

* Turning 5-layer POD technology into a
business reality

* Summary

* Questions & answers

Duration: 90 minutes



Welcome

Ken Ray

Asia Pacific Polyolefins Customer Development Manager



An Introduction to
ExxonMobil



ExxonMobil Corporation

Chemical
Integration Manufacturing End-use
Upstream Downstream
Exploration Development Production Refining Fuels, Lubricants &

& Supply Specialties Marketing



Competitive advantages

Balanced portfolio
Disciplined investing
High-impact technologies

Operational excellence

Global integration

Industry-leading
returns



Polyethylene production facilities

Gravenchon (F) Antwerp (B)
mPE, 425KTA LDPE, DPE

Sarnia (Canada)
HDPE, 380KTA

Beaumont (USA)
LDPE/LLDPE/HDPE
1000KTA

Mont Belvieu (USA)
mPE/LLDPE/HDPE
1000KTA

Baton Rouge (USA)
LDPE/HDPE/Specialties
1300KTA

*  Joint venture
**  Capacities stated above are nameplate capacities

120KTA

-
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Meerhout (B)
LDPE,
500KTA

Geleen (NL)*
Plastomers

Yanbu (KSA)*
HDPE, 600KTA

Al Jubail (KSA)*

LLDPE/HDPE/LDPE
600KTA

Fujian (PRC)*
¥| LLDPE/HDPE
800KTA

3

Singapore
LLDPE, 650KTA

SPT Project
mPE/LLDPE/HDPE




Integrated global technology centers

European Technology Center
< T

Baytown,

Baytown Technology
Center

Shanghai Technology Center (STC)
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Committed to sustainability

ExxonMobil believes:

» Resources are limited and precious
and should be used wisely

» Hydrocarbon feedstocks will
continue to be primary resources

« Economic parameters will drive
market-acceptable solutions

» Technology and product safety
testing support sustainability

* |tis important that individuals and
enterprises reduce, reuse &
recycle

Sustainability activities include
industry collaboration, customer
engagement, consumer education and
product technology leadership.



Asia Pacific (AP)
Investment

Long-term commitment to AP business



Singapore petrochemical
plant expansion

Largest expansion for ExxonMobil
Chemical

« Official opening Jan 2014
* Doubles existing footprint

World scale facilities

 Integrated with existing site
and refinery

Continued commitment to Asia

» Positioned to serve growth market

Adds regional premium product capacity

Long term commitment to
AP business.



Introduction to STC

3" largest technology center worldwide
for ExxonMobil Chemical.

* YE2013 employment of approximately
350 people

Campus style collocation of technology
organization

with sales, marketing and supply chain functions

« State-of-the-art laboratory facilities

Product and application testing facilities
~5,000 m? processing hall

* Full-service center for Asia customers

Technical product support for EM Polyolefins,
Specialty Elastomers, Plasticizers

Provide customers with innovative technical
solution in product applications and processing

Capture full value of ExxonMobil Chemical
premium products



Blown film developments in heavy duty sack film

Year 1990

Trend line of - 3.5 % /year

MONO
Film
First 3-
Layer Co- Introduction eSSl
extrusion of Exceed Ex<3eed/Hl')PE Exceed mPE
mPE High clarity .
Introduction  [JEEEELIZS
Technology f Enabl Exceed mPE
LDPE Exceed mPE 0 avie
C4 LLDPE HDPE mPE Exceed mPE
» l HDPE

Exceed mPE Exceed mPE Exceed mPE
Enable mPE
Thickness 200 um 160 um 140 ym 125 ym 100 um

DATASOURCE : EMC estimates

hardware, products and application technology milestones

Synergistic developments have led to substantial downgauging
Exceed™ and Enable™ mPE resins extended capabilities of 3-layer technology
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Exceed ™ mPE resin structure

« Ziegler-Natta (Z-N) catalysts have multiple,
different "reacting sites”

» Produced polymers have a broad range of
molecular weights and co-monomer content

» Metallocene catalyst for Exceed™ mPE resin
has single “reacting sites”

* Produced polymers are much more uniform
in molecular weight and co-monomer
content

Medium MW / Medium branching
High MW / Low branching

Low MW / High branching

2

Exceed™ mPE resin
—"_"'I'-:-__L__/"_-T'—_-l'r
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Enable™ mPE resin structure

Enable™ mPE resin combines narrow CD with long-chain branching (LCB) :

» Greater shear thinning vs. LLDPE : extended output with excellent toughness

» Benefits shear-induced crystallization and orientation development in
film production

Enable™ mPE resin

Operational stability

Extended output

Sourcing simplicity

Versatility with HAO performance
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MPE resins introduction

Exceed™ and Enable™ mPE resins form a unique portfolio that

facilitates business opportunity expansion across the value chain.

PROCESSING

LDPE
Improved
tough
LDPE-r oughness Enable™
Blends mPE resin
LLDPE-r Processing
Blends credits

LLDPE ¢
c4 Cé
LDPE-r (75% LDPE + 25% LLDPE)

LLDPE- (25% LDPE + 75% LLDPE)

Exceed™
mPE resin

>

PROPERTIES
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Blown film developments in heavy duty sacks film

5-layer polyolefin dedicated (POD) technology
provides the next breakthrough.

Year 1990

Trend line of - 3.5 % /year

MONO
Film
First 3-
Layer Co- Introduction [RECELE E— -~ - -
. —
extrusion of Exceed X(fee / . Exceed mPE =~ - )
mPE High clarity .
Introduction Enable mPE Near Term
Technology Exceed mPE
of Enable
LDPE Exceed mPE PE New 5 Enable mPE
m
C4 LLDPE HDPE Exceed mPE Layer POD HDPE
HDPE
- » Technology [ 577 -
Exceed mPE Exceed mPE Exceed mPE
Enable mPE Enable mPE
Thickness 200 ym 160 uym 140 ym 125 ym 100 um 80 um

DATASOURCE : EMC estimates
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5-layer POD technology capabilities

The power of numbers : 5-layer POD technology
greatly expands design options.

Mono 3-

coex COeX
Relative #
comb
ﬁj

48]

fions with 3

mgjtb

:-;LE.)

s,
cal structures

@

« POD vs. barrier film lines : thick core layer with thin skin- and sub-skin layers

« Enhanced film performance or additional downgauging through :
* Introduction of specific functionalities in discrete layers
* Increased flexibility through additional layer thickness combinations
« Exploration of synergistic material / layering effect
* Higher output by using layers of high melt strength materials
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3-layer and 5-layer same ingredients

5-layer POD technology delivers selective improvements
over 3-layer coex when using the same ingredients.
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5-layer POD technology for
heavy duty sack films — proof of concept

Development drivers:
* Move past downgauging bottlenecks

5-layer technology concept:
+ PO dedicated 5-layer die with thick core and sub-skin layers

*  Exceed™ mPE resin-based core with HDPE resin-based
sandwich layers improves stiffness while maintaining excellent
toughness and other critical end-use properties

» Thinner sealing layer to combine excellent sealing with easy cut-
ability

Initial findings:

. . . . o
Bendlng stiffness increased by 40% e 5-gyer PO innovation concept based heavy duty sack film™

- Significantly improved creep resistance : ' Leading 3-layer heavy duty sack fiim
* Creap resistance: improvement, reversed scale,
** Film produced on K2010 5-layer blown film coextrusion line of W&H.
Data from tests performed by or on behalf of ExxonMobil Chemical.
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5-layer POD technology for
stand-up-pouch laminates — proof of concept

Development drivers:

Increase stiffness contribution of polyethylene (PE) film
to laminate structure

5-layer technology concept:
* PO dedicated 5-layer die with thick core and sub-skin layers

« Enable™ mPE 35-05 resin-based core combined with
HDPE resin-based sandwich layers to improve stiffness

+ Thinner sealing layer to combine excellent sealing with easy
cut-ability

Initial findings:
65-70% increase in stiffness at reduced thickness

Modest reduction of less critical lamination film properties
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5-layer POD technology for
collation shrink film — proof of concept

Development drivers:

Removing downgauging bottlenecks

5-layer technology concept:

PO dedicated 5-layer die with thick core and sub-skin layers

HDPE resin-rich core combined with Enable™ mPE 35-05
resin-based sub-skin sandwich layers improves key collation shrink
film properties, such as shrink force and stiffness

Thinner sealing layer to combine excellent sealing with cut-ability

Initial findings:

Step-out 25% increase in MD holding force
20% stiffness increase
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Application study: collation shrink film

5-layer POD technology at thinner gauge can deliver
improved performance vs. best-in-class 3-layer formulations.

Development drivers:
* Removing downgauging bottlenecks

Formulations:

35 pum 5-Layer POD
F
Layer
1/2/4/2/1
distribution /2/472/
sk 95% Exceed mPE 1327  (0.927 density)
ins
5% ExxonMobil™ HDPE HTA108 (0.961 density)
Sub-skins 60% Enable mPE 27-03  (0.927 density) “
40% LD 165BW (0.922 density)
c 60% Enable mPE 27-03  (0.927 density)
ore 40% ExxonMobil HDPE HTA108 (0.961 density)
40 pm 3-Layer reference
Layer
1/6/1
distribution /6
Skins 80% CSLLDPE (0.926 density)
20% LDPE (0.931 density)
c 20% C8LLDPE (0.926 density)
ore 80% LDPE (0.931 density)




Application study: diaper compression packaging

5-layer POD technology offers the capability to develop
better-performing and/or 20% downgauged films.

Development drivers:
« Improved toughness — stiffness balance
Higher impact and tear resistance

Formulations:
* 50 ym Reference : 3-layer, C8LL and mPE based
40 um Optimized : 3-layer, mPE based

40 um 5-layer POD :
« Stiff sub skins
« Tough core

* Clear skin layers
with excellent sealing
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Application study: non-laminated freezer film

5-layer POD technology provides better low temperature
performance and 30%+ downgauge opportunity.

Development drivers:
* Improved toughness — stiffness balance
Better low temperature bag dropping performance

Formulations:

Excesd Enable mPE resin
A0um coex - 1/1/2M1M

Reference
G0pm coex - 1/21

Printable {90% CBLL (d 0.922 Ml 1.0}
sKin 10% LDPE (d 0.923, M 0.75

75% EBxceed 1012
25% Enable 20-05

100% HDPE (d0.932. M 0.13)

B0% CBLL (d 0.922 MI 1.0}
Core 20% LDPE (d 0.923, M 0.73)
20% HDPE (d 0.9532, MI 0.15)

100% Exceed 1018

100% HDPE (d0.922. M 0.13)

75% Exceed 1012
25% Enable 20-05

Sealable |90% CBLL (d 0.922, Ml 1.0)
skin 10% LDPE (d 0.923. M 0.75)
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New film equipment evolution

S-layer POD technology will quickly become the new industry standard.

100

(0]
o

(o2}
o

Line Sales (%)

N
o

monolayer

0

1990 2000 2010 2020 2030
W&H, EMCC estimates

« 3-layer growth extended by advent of new mPE product introduction

» 3-layer approaching plateau growth during this decade

» Interest in 5-layer POD technology increasing rapidly supported by
further new product introductions, e.g. Vistamaxx™ propylene-based
elastomer...
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In summary ...

Synergistic metallocene resin and hardware developments

open new avenues for the film industry.

Integrated knowledge

Delivered benefits /

novel
etallocene
resins

equipment
capabilities

Converter

Packer/
Brand Owner

Retailer/
Consumer

v" Cost savings
v Improved productivity
v" Simplified operations

v Source reduction
v" More productive operations
v Increased revenue per unit time

v" Environmental friendly (“3Rs”)
* reduce, reuse and recycle
v" Improved consumer attention
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Disclaimer

©2014 ExxonMobil. To the extent the user is entitled to disclose and distribute this document, the user may forward, distribute, and/or photocopy
this copyrighted document only if unaltered and complete, including all of its headers, footers, disclaimers, and other information. You may not
copy this document to a Web site. ExxonMobil does not guarantee the typical (or other) values. Analysis may be performed on representative
samples and not the actual product shipped. The information in this document relates only to the named product or materials when not in
combination with any other product or materials. We based the information on data believed to be reliable on the date compiled, but we do not
represent, warrant, or otherwise guarantee, expressly or impliedly, the merchantability, fitness for a particular purpose, suitability, accuracy,
reliability, or completeness of this information or the products, materials, or processes described. The user is solely responsible for all
determinations regarding any use of material or product and any process in its territories of interest. We expressly disclaim liability for any loss,
damage, or injury directly or indirectly suffered or incurred as a result of or related to anyone using or relying on any of the information in this
document. There is no endorsement of any product or process, and we expressly disclaim any contrary implication. The terms, “we”, “our”,
"ExxonMobil Chemical", or "ExxonMobil" are used for convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon
Mobil Corporation, or any affiliates they directly or indirectly steward. ExxonMobil, the ExxonMobil Logo, the Interlocking “X” Device, Exceed,
Enable, and Vistamaxx are trademarks of ExxonMobil.
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Test methods
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Tensile Strength At Break
1% Secant Modulus

Elongation at Break

Elmendorf Tear

Haze

Gloss 45°

Dart Drop Impact

Puncture Force

Puncture Energy

Creep Resistance

Betex Shrink

Shrink Force

Holding Force

Low Temperature bag dropping

N/15mm
N/15mm
%

g
%

%
%

%

Test method (based on)

ExxonMobil method based on ASTM D-882
ExxonMobil method based on ASTM D-882
ExxonMobil method based on ASTM D-882
ExxonMobil method based on ASTM D-1922
ExxonMobil method based on ASTM D-1003
ExxonMobil method based on ASTM D-2457
ExxonMobil method based on ASTM D-1709A
ExxonMobil method based on ExxonMobil
ExxonMobil method
ExxonMobil method
ExxonMobil method
ExxonMobil method based on ISO 14616
ExxonMobil method based on ISO 14616
ExxonMobil method based on ASTM D-5276 - 98
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