
An ExxonMobil view of future trends 
in the PE flexible packaging industry 



2

Source: Euromonitor 2021; ExxonMobil estimate based on Value Chain interaction

Supply Chain
• Localization & optimization
• Direct-to-consumer & subscription service

Sustainability Drivers
• GHG reduction initiatives
• Do more with less
• Recyclability*

Mental Wellbeing
• Quality, safety & health requirement
• Pet food/pet care demand skyrocketed

Digitalization & e-Commerce
• Omni-channel retails
• Higher and different packaging needs 

Consumer Experience
• Personalization solutions
• Sense of fulfillment and comfort 

Packaging market is evolving with consumer trends

*Recyclable in communities with programs and facilities in place that collect and recycle plastic film



Recyclablility*
Do more with less

Shelf appeal
Brand image

Packaging film requirements

Cost effectiveness

Packaging integrity
Functionalities

Tamper resistance

Potential solution

Excellent optics
Glossy printing 

Mono-material structure
Downgauge

Sealing performance
Heat resistance/ Barrier

Stiffness & toughness balance

Higher throughput/yield
Formula simplification

Less waste
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AFFORDABILITY

$$$

SUSTAINABILITY BENEFITS

AESTHETICS

PERFORMANCE

Consumer needs

Note: Market trends and drivers compiled from engagement with the value chain

*Recyclable in communities with programs and facilities in place that collect and recycle plastic film.



ExxonMobil’s approach to flexible packaging
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Do more with less
Simplify formulation

Enhance mechanical 
performance

Differentiate with ExxonMobil performance polymers:

ExceedTM XP

ExceedTM

ExactTM

ExceedTM S

Improve sealing 
performance

Full PE formulation can 
improve film 

recyclability* potential

EnableTM

*Recyclable in communities with programs and facilities in place that collect and recycle plastic film.
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Do More with Less 



Do more with less

• ExxonMobil estimates that in 2021 film downgauging, achieved 
with the use of our Performance Polyethylene, helped to enable the 
film value chain to avoid ~1.3 MT of plastic consumption vs. 2010 
reference1

thickness reduction
2-3%/yr across film 
applications ‘10-’21

1 ExxonMobil analysis, aggregated numbers across 30 film segments and sub-segments

Do More with Less



Pillow pack

Downgauging opportunity

ExceedTM and ExceedTM XP performance 
polymers based solutions provide:

▪ Downgauging (DG) opportunity up to 19%

▪ Excellent seal and hottack performance

▪ Maintain bag-drop performance despite DG
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Reference 1
61 µm

Reference 2
64 µm

Exceed XP 6056 + 
Exceed XP 8784
52 µm

Ratio 1/2/1

Outer 80% C8-mLLDPE
20% LDPE

80% C8-mLLDPE
20% LDPE

60% Exceed 1012
40% Exceed XP 6056

Core 51% C8-mLLDPE
30% C4-LLDPE
11% LDPE
8% white MB

51% C8-mLLDPE
30% C4-LLDPE
11% LDPE
8% white MB

92% Exceed XP 8784
8% white MB

Sealing 80% C8-mLLDPE
20% LDPE

55% C8-mLLDPE
25% C8 plastomer
20% LDPE

60% Exceed 1012
40% Exceed XP 6056

Exceed™ XP performance polymers. Data from tests performed by or on behalf of ExxonMobil

Gloss at 45° (0-60 GU)

Bag drop test (0-100%
success

Needle puncture - Energy at
break (0-10 mJ)

Dart method A (0-1600 g)

MD force at 1 % strain
(0-2 N)

Squeeze test and
compression test  (0-100%

success)

C8-mLLDPE (1 MI; 0.916 d) ; LDPE (0.33 MI; 0.922 d); C4-LLDPE (1MI; 0.918d); C8 plastomer (1 MI; 0.902d) 

Same Seal Initiation Temperature.
Heat seal force plateau  depending 
on thickness of sample

Squeeze test: Field trial, 6 packs squeezed by hand.
Compression test: 100 kg for 10 min, 5 packs tested
bag-drop test: Field trial, 6 packs dropped from 1.5m
100% success means no burst and no leakers. 
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PA Replacement

Reference PE film 

BOPA substrate (15um)

Adhesive
Ink

Reformulated PE film

BOPET substrate (12um)

Adhesive 
Ink 

Outside

Sealing Side

Up to 15% cost savings potential per unit
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Bag Drop Performance

BOPA/Reference PE BOPET/Reference PE BOPET/EM PE

Reference 
80 µm PE

EM
80 µm PE

Formulation C8 LLDPE/HDPE/LD ExceedTMXP/ExceedTM/HD

C8 LLDPE (0.920d, 1MI),  ExceedTM XP 8656 (0.916d, 0.5MI),
ExceedTM 1012 (0.912d, 1MI), HD (0.961d, 0.7MI), LD (0.923d, 0.75MI)

Note: Calculation here are indicative only
Bag drop performed on 2.5kg SKU

Tests performed by or on behalf of ExxonMobil



Full PE laminated solution 



Substrate:
OPET, OPP, OPA

Sealant layer:
Coex PE

Adhesive + printing

Substrate:

Coex PE

Sealant layer:
Coex PE

Adhesive + printing

Full PE laminated solution for multi-material laminate replacement



Design for recyclability*

11*Recyclable in communities with programs and facilities in place that collect and recycle plastic film

Pillow packs & 
medium duty bags

Consumer & commercial goods

Recyclable*, tough 
all-PE laminates with 

Exceed XP and Exceed S 
performance PE

Pinch bottom pouch
Dry & liquids goods

C4 & C6 LLDPE

Enable™ performance PE

Exceed performance PE

Exceed XP Exceed S

1. Toughness measured by dart drop impact, 0 – 29.5 g/µm
2. Stiffness measured by 1% Secant Modulus (MD), 180 – 380 Mpa

F
ilm

 T
o

u
g

h
n

e
ss

1

Film Stiffness2

Exceed™ S
So much, so simply
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PE//PE structures
Exceed™ S, Exceed™ XP, Exceed™ and Enable™ performance polymers and Exact™ plastomers

Key requirements ExxonMobil solutions

Substrate
film

Sealant
film

Modulus

Flatness

Optics

Heat resistance

Grades

MDO solutions
Exceed S

Exceed XP
Enable
Exceed

HTA 108Non-MDO solutions

Toughness

Low SIT

Seal strength 

COF control

3-layer/5-layer 
solutions

Exceed S
Exceed XP

Exceed
Exact



Substrates for Flexible Packaging
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*MDO PE (Enable) with EnableTM 4002 performance PE in the skin (MDO ratio 4.8) 
and MDO PE (HDPE) with HDPE in the skin (MDO ratio 6); HDPE (0.961g/cm3, 0.7g/10min)
**Non-MDO PE-PE Laminate with ExceedTM 1327performance PE  in the skins and EnableTM 4002 performance PE in the core
**All data from tests performed by or on behalf of ExxonMobil

Attributes Non-MDO PE MDO PE

Stiffness - + +

Toughness + -

MD Tear + -

Heat Resistance + +

Cost Competitive** ++ +

Printing - ++

Bag Making Process - +

*EM Estimate & Common Industry Practice as of date
**MDO PE will require an additional capability investment 

Film Attributes Comparison*
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MDO PE Substrates with ExxonMobil performance PE
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MDO PE substrate solution using Enable™ & Exceed™ S performance 
polymers

• Easy Processing
• Excellent bubble stability
• Easy stretch ability and separation of flattened bubble 

• Excellent optics 
• Similar haze/gloss properties to BOPP/BOPA
• As low as ~5% 

• Great Mechanical Properties

• Film properties consistency assurance
• Balance between MD and TD Elmendorf tear 
• Great MD modulus for both flexo and rotogravure 

printability 

Total haze
[50-0  %]

Gloss
[0-130  GU]

Modulus of Substrate MD
[0-60  N/mm]

Modulus of Substrate TD
[0-60  N/mm]

Elongation @ Break MD
[0-100  %]

Elongation @ Break TD
[0-700  %]

Elmendorf Tear MD
[0-300  g]

Elmendorf Tear TD
[0-600  g]

Ref

A

B

OPET

OPA

Ref is MDO PE based substrate using mC8LLDPE
A is MDO PE based substrate using Enable™ performance PE
B is MDO PE based substrate using Exceed™ S performance PE



Non-MDO PE Substrates with ExxonMobil performance PE
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Converters without MDO machines can 
go ahead with Non-MDO PE substrates 

for PE//PE Laminate solutions

For any Substrate Film, the key 
requirements are:

• Stiffness (During Printing)

• High Gloss (Overall aesthetics & printing)

• Heat Resistance (FFS performance)

• Gauge Control 

As there is no downstream operation on 
the film (unlike MDO) – The stiffness & 
optics of the film is achieved with EM 

pPE & right formulation balance

>30

6.65

16

57.8

Gloss (GU) Haze (%)

Mono

EM 3L 
Solution



Ease of sealing with Exceed™ performance PE
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Seal strength

• Enhanced sealability comparing to C8 mLLDPE leads to improved package integrity

− Broad hot-tack window similar with C8 mLLDPE

− Excellent SIT with potential ~5ºC lower than leading C8 mLLDPE

Exceed™ and Enable™ performance polymers
Data from tests performed by or on behalf of ExxonMobil

Ref: Exceed 1015 (1MI;0.915 d); Exceed 1012 (1MI;0.912 d); C8 mLLDPE (1 MI; 0.916 d)



Exact™ 3236 performed fluently on HFFS 
lines during packaging trial

Max line speed (m/min) at fixed seal 
temperature to obtain hermetic packs
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HFFS rotary sealer at 20 m/min,

0.086 s seal time
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Seal temp (°C) needed at fixed line 
speed to obtain hermetic packs

C8, 0.902 g/cm3, 1.0 MI

Exact 3236

Exceed 1018

30% C8, 0.902 g/cm3, 1.0 MI

30% Exact 3236

Plastomer coex structure, 50µm,  1/2/1

Inner skin 75% Exceed™ 1018 +  25% Enable™ 2005

Core 83% Enable™ 2005 + 17% HDPE (0.961g/cm3, 0.7 g/10min)

Sealant skin 100% or 30% plastomer with remainder Exceed™ 1018

Exact™ plastomer resins. Data from tests performed by or on behalf of ExxonMobil. Packaging line data (seal temp. and max line speed) are generated by ExxonMobil at third party, and should only be used as comparative data



MDO PE//PE SUP

Packaging integrity in full PE solution
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ExxonMobil 5L MDO PE// PE solution using Exceed
TM

XP, Exceed
TM

, Enable
TM

performance polymers can 

provide:

• Excellent bag drop performance

• Fulfilled end use requirements

• Full PE structure for improved recyclability potential*

* Recyclable in communities with programs and facilities in place that collect and recycle plastic film
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SUP bag-drop survival rate (1.5 m)

Substrate 
25 µm

Sealant
120 µm

MDO PE 
(EM Solution)

Exceed XP 8784, 
Exceed™ 1012
HDPE

BOPA (15 µm )
Market ref

BOPET (12 µm )

Data from tests performed by or on behalf of ExxonMobil



Enhanced package integrity with Exceed™ S performance PE
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- Failure on the wall of the bags

2.5 kg dry goods
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Exceed™ S performance polyethylene enhances package 
toughness

• Exceed S 9243 improves dart and bag drop performance

Exceptional stiffness enables simplification & optimization

• Eliminates the need to 15% HDPE to the core

• Enables change to 0.912d sealant skin to improve sealing 

Bending Stiffness (mN*mm) – Laminate

10 12 14 16 18

Dart Drop Impact (g) – Laminate

300 400 500 600 700

250300350400450

Melt pressure (bar) – Sealant web core

205210215220225230

Melt temperature (oC) – Sealant web core

Reference Exceed S 9243
60 μm 1/3/1

Sealant skin1 mLL C8 (1.0; 0.916) 
+ 10% LD150

Exceed 1012
+ 10% LD150

Core2 ZN C8 (1.0; 0.920)
+ 15% HDPE3

Exceed S 9243

Skin1 Exceed 1018

Adhesive

Substrate 25 μm MDO PE



Approach to create recyclable* 
high barrier PE films

* The terms ”recyclable” and “recyclability” as used throughout this portion of the presentationpresentation are intended to refer to the potential for recyclability of full PE 
solutions designed and manufactured in accordance with recycling guidelines such as PRE RecyClass. Ultimate recyclability of full PE packaging incorporating ExxonMobil’s 
performance PE resins will depend on a number of factors outside of ExxonMobil’s control including, but not limited to, availability of programs and facilities that collect and 
recycle plastic packaging within a given community.  Any and all claims about the recyclability of full PE-packaging are the sole responsibility of the packaging manufacturer



There are various approaches to barrier in recyclable* PE-based packaging

Barrier scale

OTR (23°C; 0% r.h.)
[cm³/m²/d]

>100 10 – 100 1 – 10 0.1 – 1 <0.1

WVTR (37.8°C; 90% r.h.)
[g/m²/d]

>10 3 – 10 0.5 – 3 0.1 – 0.5 <0.1

MDO-PE with AlOx & top coating

MDO-PE with PVOH coating

MDO-PE with EVOH

Barrier on printing web (MDO-PE or cast PE)

Cast PE with nanoclay coating

Barrier on sealant web

PE metallized PE/EVOH

N.B. All barrier values are to be considered as 
indicative. Customers need to evaluate themselves 
which levels of barrier they can achieve.

Data from tests performed by or on behalf of ExxonMobil

* Recyclable in communities with programs and facilities in place that collect and recycle plastic film



K Show Collaboration Showcase

22* Recyclable in communities with programs and facilities in place that collect and recycle plastic film



K Show Collaboration Showcase

23* Recyclable in communities with programs and facilities in place that collect and recycle plastic film



Performance 
Polymers

Process 
technology

Application 
expertise

Value creation

Collaborating with the value chain
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Resin suppliers Converters Brand
Owners

RecyclersConsumers
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exxonmobilchemical.com/pe

Kam, Irene Say-Mong 
PE Senior Account Manager

irene.sm.kam@exxonmobil.com

Wang, Ziyi Ashley 
Market Development Manager (Primary Packaging)

ziyi.wang1@exxonmobil.com

Muir, Troy F
PE Senior Product Engineer 

troy.f.muir@exxonmobil.com

https://www.exxonmobilchemical.com/en/products/polyethylene
mailto:irene.sm.kam@exxonmobil.com
mailto:ziyi.wang1@exxonmobil.com
mailto:troy.f.muir@exxonmobil.com
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Test item Test method

Oxygen transmission rate (OTR) ExxonMobil test method

Water-vapor transmission rate (WVTR) ExxonMobil test method

Tensile properties on film at room temperature ExxonMobil test method

Dart drop impact resistance by free falling dart : method A and B 
ExxonMobil test method

Puncture - needle test ExxonMobil test method

Bag drop test ExxonMobil test method

Bending stiffness ExxonMobil test method

Haze ExxonMobil test method

Gloss 45° ExxonMobil test method

Heat seal force ASTM F-88-15

Hot Tack Strength ASTM D-1921-12

COF film-film ASTM D1894

COF film-metal EM method

TD creep resistance EM method


