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Light-duty fleet by type
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Source: ExxonMobil Outlook for Energy 2019 2






Needs Solutions

Lower weight
Energy efficiency

Decarbonization >

Circular Recycling
economy Waste reduction

Driver becomes Comfort
passenger Durability




Santoprene™ TPV

Weight reduction matters E><><p|’OTM 3563 SE
even morg’“f or EV’s Air loss has a greater

impact on EVs

Source: ExxonMobil Chemical; Estimate based on industry data 5



Energy loss and in-use environment changes

Dissipated energy due to tires
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Chart sources: ExxonMobil Chemical estimates, www.fueleconomy.gov “Where the Energy Goes”

6


http://www.fueleconomy.gov/
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| keeping air inside the tire

Material stability
Good shelf life

Manufacturing

Consistency

Good bonding

Performance

Low air loss
Good crack resistance
Good heat resistance

Low heat build up




Exxpro  specialty elastomer
are brominated copolymers of
Isobutylene and para- methylstyrene
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Brominated para-methylstyrene (PMS)

Attribute

Isobutylene backbone

Pendant pMS ring

Fully saturated
backbone
(no double bond)

Highly reactive
benzylic bromine

Resulting property

Maintains all Butyl elastomer
properties, impermeability,
dampening

Lower permeability

Better resistance to ozone,
heat, chemicals, and
weathering

Excellent ageing resistance
without antioxidant

Versatile cure chemistry




Compound performance advantages
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BIIR 2222 Exxpro™ 3563
specialty elastomer

Exxpro ' compounds
have more than 20 %
lower permeability
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Exxpro ' compounds
have better reversion
resistance
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Compound consistency advantages

BIIR 2222
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Exxpro ' compounds have
better filler dispersion

Improved dispersion enhances
product consistency



Passenger car tire impermeability improvement (IPLR)

Inflation Pressure Loss Rate (%)
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GM spec=2.5%

BIIR 2222/NR = 80/20

Exxpro™ 3563/NR = 80/20

BIIR 2222 =100 phr

Exxpro'" 3563 = 100 phr

Tire Size: 205/55 R16; ILgauge =0.92mm 11



Truck and bus tires impermeability improvement (IPLR)
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BIIR 2222 Exxpro” 3563 Exxpro™ 3563
(20% down gauged)

Tire Size: 11R22.5; ILgauge = 13T mm 12



New Exxpro™ 3563
specialty elastomer

Impermeability: +20-30%

Crack resistance: +100-300%
Heat resistance: +30-50%

Heat build-up resistance: +30-40%
Shelf life +50%

Superior performance

advantages




Santoprene™” TPV

Weight reduction matters

even more for EV's . '



Santoprene ' TPV

AFM micrograph

Performs like a rubber,
processed like a plastic

Rubber (cross-linked EPDM)

Thermoplastic (polypropylene)




Santoprene ' TPV
£
@g Recycling potential 7@
Aging resistance

Design flexibility

=

Lighter weight




Santoprene™ HR TPV: Expand in-vehicle experience

High resilience
Dynamic seals:

New Santoprene” HR TPV

Step-out improvement in:
* Elastic recovery

* Force retention

* UV resistance

Static seals




Santoprene ' HR TPV

Exhibits step-out improvement in sealing
compression set under demanding conditions
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Santoprene™ HR TPV

30 in elastic recovery
50 60 70 80 90
Compression set (%), PV3307

Compression set conducted on injection molded buttons according to, ASTM D395B - 70°C 168h, 25%
strain VW PV3307 - 70°C, 94h, 50% strain, measured 5 seconds after release 18



Santoprene HR TPV exhibits
superior stress relaxation / force retention
over commercial TPVs

100

Santoprene™ HR TPV

Force retention (%)

® Typical TPV

’ Step-out

Log (t/to) .
| m improvement
% force retention Typical TPV Santoprene
HR TPV . .
_ . in force retention
30 minutes 58.3 723 +24%
24 hours 78.8 86 +9.1%

Tested as per ISO 3384A, 24h at 70°C, 35% compression. Specimen plied up 2 mm plates 19
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Thank you!
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Exxpro 3563 chemistry
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