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Tires are complex composite structures that
rely on chemistry, physics, and engineering

e Rubber compou nds for tires for durability, road safety, fuel economy, etc.
have 10 to 15 ingredients
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Main potential routes to the environment
Sidewall Bloom: Tire & Road
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oPPD iIn tires

with 6PPD without 6PPD

https://www.rubbernews.com/news/
ustma-california-epa-seek-alternative-
6ppd-tire-additive

To act like 6PPD, a drop-in substitute must:

* Function as antiozonant and antioxidant to help
prevent the degradation and cracking of rubber
compounds (unsaturated elastomers) by protecting
against ozone attack, oxidation, and heat aging

» Including internal rubber compounds which
experience diffusion-limited oxidation (from tire air
pressure) and thermal-mechanical degradation

 Protect the tire in static and dynamic loading
conditions

« Undergo controlled blooming/diffusion to surfaces of
sidewall and tread

 Not interfere with crosslinking chemistry (accelerated sulfur vulcanization)

 Not interfere with important bonding between rubber and tire reinforcement cords



Some tire wear and lifetime considerations

* Part of tread wear is * If tire lifetime Is reduced
thermal-mechanical- 15% from less effective
oxidative degradation of substitute, that would mean
the tread compound 15% more environmental

impact from raw materials
and energy needed to
produce more tires

»Less effective substitute
will lead to more tire &
road wear particles



Natural rubber’s superpowers:

* A possible longer-term solution  + Premier durability due to
is to use elastomers that are strain-induced crystallization
mostly saturated - Sustainable material

»Already studied extensively
through the decades at tire
companies and raw
materials suppliers
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» Current saturated elastomer
options are contrary to the
sustainability megatrend



Previous raw material substitution in the tire industry

« EU ban on aromatic oils in tires was effective
on Jan. 1, 2010, following a directive in 2005

Rubber News about the ban

NEWS AIRLESS TIRES CUSTOM RESOURCES DATA EVENTS ADVERTISE DIGITAL EDITION

* Most major tire companies elected to apply
oroneris szt e O, 3, 2005 . :
Michelin to phase out aromatic oils by 2010 the oil replacement globally versus only in EU

BRUCE DAVIS ™

- Based on my personal experience, this

e - B took about 4-5 years at one tire company
AKRON—Groupe Michelin, responding to regulatory restrictions on suspected
s o s plant worlide byt e of 2070 nd ool for amaties fo and 3-4 years at another tire company
zinc oxide.
Michelin’s volunteer action goes beyond regulations in Europe that mandate ¢ D iffe re n CeS CO m pa red tO 6 P P D S i tU ati O n :
tires sold in the European Union after 2009 be free of aromatic oils, according . . . .
o Terry Gettys, president of Michelin Americas Research and Developmen -
E)ezteryinGGtrteyen\?ille, g.(?.tHe ’;A[?o:elonﬁhe sybje?t while Zivindg?he kleyl/)no‘cet ” N Ot a d u ra bl I Ity Crltl Ca I I n g red Ie nt
address at the recent Tire Society meeting in Akron. » N Ot a reaCtlve Ch e m I Ca I
https://www.rubbernews.com/article/20051003/NEWS/310039962/ » At the start of this re o laceme nt, oll

michelin-to-phase-out-aromatic-oils-by-2010

substitutes were already available from
multiple suppliers
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* foday's tires are
more durable and
safer on the road
than ever before

* [iIre companies are
INn constant defense
of lawsuits



* Today Is a unique opportunity to learn different
perspectives and share ideas toward effective
substitutes for 6PPD In tires.

Let’s build relationships and work together to
find a solution that is safer for coho salmon
while keeping tires safe for you and your family.



