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About Lehigh Technologies

Key Facts

Proven technoloqy

Lehigh Technologies is a
DN subsidiary of Michelin Group

O Headquartered in Tucker, GA, USA
O Founded in 2003
d
d

O >750 million tires converted into Lehigh's
micronized rubber powders

O 70,000 MT/y production capacity
O 7 out of the top 10 tire manufacturers

~100 employees are customers of Lehigh Technologies
Produces Micronized Rubber Powders O Recycling of post-consumer
by cryogenic method in liquid nitrogen and post-industrial waste

O Offers 100% recycled products OISO 14001 / 9001 Certifications

as commercial semi-finished products

(not waste) I.TLehigh
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Lehigh Technologies Products

Cryogenically micronized rubber dusts,
based on SBR, EPDM, nitrile, butyl and natural rubber,

pure and free of metals and fibers. @ 0 80 Mesh/
= f8ﬂ11
MicroDyne™
™
POIyD_yne MRP in a variety of particle sizes
Industrial rubber components (830-50 microns / 20-300 mesh)
For a wide range of applications
Rheopave
Performance enhancer B2 140 Mesh/

in rubber-modified By 10‘511
bituminous binders LA WA e Y

200 Mesh/
300 Mesh / SRS i
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Lehigh Technologies Products for Road Construction

Replace virgin SBS polymers in asphalt modification

The "wet" method The "dry" method
(factory modification of bituminous binder): (dosing directly to the mixer on the bitumen
i ducti it):
O MicroDyne 400 TR (Rubber Dust 400u) production unit
. 0 MicroDyne 400 TRXP
d MicroDyne 830 TR (Rubber Dust 830u) (dedicated dry mix of MicroDyne 400 TR
0O Rheopahe XP 10 (Stabilizer) and Rheopave XP 10 stabilizer)

O MicroDyne 400 TR (Rubber Dust 400u)
O Rheopahe XP 10 (Stabilizer)

They are proven in practice:
- in the USA, more than one million tons of asphalt have already been modified,
since 2014 using the "wet" method and 2017 using the "dry" method. LTLehigh
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Advantages of Lehigh Technologies Products for Road Construction

With the combination of MicroDyne high-quality rubber powder and Rheohave polymer additive,
Lehigh Technologies can provide sustainable hybrid binder technology, offering:

U Environmentally sustainable solution for the Circular Economy: \ @“
Our rubber dusts as recycled modifiers of bituminous binders \Q
are the next step in its introduction in road construction after RAP

U Improved road performance

‘0-0’

U Excellent workability and application properties ‘i}’

U Cost savings compared to polymer modification @

from primary sources.
o = LTLehigh
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Application examples

Olsztyn, road to the Michelin gate no. 7, wearing course SMA 118 4cm
https://lyoutu.be/L6W6TYNMFLwW?feature=shared

Road DW 609 Mikotajki — Ruciane Nida wearing course AC 11S, 4cm .
https://youtu.be/eokKLu-DOME?feature=shared Drossdoesdows do st ro

Warsaw, Szeligowska Street, internal wearing course SMA 5, 3cm
https://youtu.be/SbOWIG7MANg?feature=shared

Road DW 235 Zalesie — Lubnia, wearing course AC 11S,4 cm
https://youtu.be/YLTO40L6R o?feature=shared

R Lliehigh
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https://youtu.be/L6w6TYNMFLw?feature=shared
https://youtu.be/SbOWIG7MAng?feature=shared
https://youtu.be/eokKLu-DOME?feature=shared
https://youtu.be/L6w6TYNMFLw?feature=shared
https://youtu.be/eokKLu-DOME?feature=shared
https://youtu.be/SbOWIG7MAng?feature=shared
https://youtu.be/YLTQ4QL6R_o?feature=shared
https://youtu.be/YLTQ4QL6R_o?feature=shared

Environmental Benefits of Lehigh Technologies Products Q

0 CO2 equivalent - reduction of emissions by at least 30%’ C 2

G

0 Reduce your global environmental footprint by at least 50%**

U Saving fossil resources by at least 70%***

* compared to synthetic rubber

** compared to virgin carbon black, synthetic elastomers, polyurethane and polypropylene

by at least 30% for polypropylene

Calculations based on the recognised EU Product Environmental Footprint (PEF) methodology.
Reference data set for synthetic elastomers from "Tire Industry Projets"

LTLehigh
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Circular economy on the example of our rubber dusts

Open loop

Micronized MicroDyne™ Rubber Powder
modifies asphalt, plastics @ O

and cement matrices g\l

turn the tire rubber
into road insulation,
crash barriers, and

Start
End-of-life tyres

rubl?erized asphalt 3 Fal - . .
0\ e sl ciing e , Collecting tires from the
and quieter. 48
Th d R = When atireisno \\ A market
e grolin longer safe for the ) -
e | EIF-C Y " Poland, by CUO and PSZOK
C|OS€d |00p facility. ' > organisations
Micronized PolyDyne™ v S >
& shredding an There, a recycler
RUbber POWder . grinSing,dscsr}p?res d;ten?irsss;iwill
. - are g(oun !n (e} | € refurbis! or \ -
returns to production of new tyres Mol iiesias WL Tyre rating

removed. .
tires are resold

to consumers. ’ . g FOr retreadlng OI’ reCyC||ng
Micronization of tires ‘

Processing into powder
as a full-fledged intermediate
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Circular economy on the example of our rubber dusts

Open loop Start

End-of-life tyres

Collecting tires from the

market
4X In Poland, by CUO and PSZOK

Closed loop

Tyre rating
For retreading or recycling

Retreaded tires LT .
back on the tyre market I.ehlgh
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Circular economy on the example of our rubber dusts

Open loop

Start
End-of-life tyres

Collecting tires from the

|
Closed loop market
Micronized PolyDyne™ I I l I n L X In Poland, by CUO and PSZOK
Rubber Powder
returns to production

new tyres

Tyre rating

Micronization of tires For retreading or recycling

Processing into dust
as a full-fledged intermediate

Retreaded tires LT .
Zrédto:https://www.isri.org/ Leh Ig h
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Circular economy on the example of our rubber dusts

Open loop

Micronized MicroDyne™ Rubber Powder
modifies asphalt, plastics and cement
matrices

Closed loop

Micronization of tires
Processing into dust
as a full-fledged intermediate

Zrédto:https://www.isri.org/

www.LehighTechnologies.com

min.2Xx

start
End-of-life tyres

Collecting tires from the
market
In Poland, by CUO and PSZOK

Tyre rating
For retreading or recycling
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Environmental Life Cycle Assessment — LCA and Single Score LCA
Methods

LCA* (life cycle assessment) is an assessment of potential environmental hazards. Its essence
IS to focus not only on the assessment of the final result of a given technological process, but
also on the assessment and assessment of the consequences of the entire process for the
natural environment. Its advantages:

0 no omission of any stage of the product's life

O Taking into account the most important ecosystems and their components allows for a full assessment of the
environmental impact

L This method takes into account the formation of
0 a detailed description of the method is included in the ISO 14040 standards

Single-score** (single-point analysis) or single proxy LCA is a method that calculates
the environmental impact of a product using a single indicator, translating
all environmental impacts into a single score for easier comparison.

Source: ®

*) https://pl.wikipedia.org/wiki/%C5%9Arodowiskowa_ocena_cyklu_%C5%BCycia , https://eplca.jrc.ec.europa.eu/lifecycleassessment.html Lehl h
**)  https://lwww.epa.gov/sites/default/files/2015-04/documents/ch3.pdf
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https://pl.wikipedia.org/wiki/%C5%9Arodowiskowa_ocena_cyklu_%C5%BCycia
https://eplca.jrc.ec.europa.eu/lifecycleassessment.html

Environmental Impact : Descriptions

Impact category Selected environmental indicators (EF 3.0)

Climate change
Ozone depletion
lonizing radiation
Photochemical formation of ozone
Particulate matter
Toxicity to humans, non-cancerous
Human toxicity, cancer toxicity
Acidification
Eutrophication, freshwater
Eutrophication, marine
Eutrophication, terrestrial
Ecotoxicity
Land use

Water use

Use of resources: minerals and metals

Resource Use: Minerals

Source: "Lehigh Technologies MicroDyne - Life Cycle Assessment", January 2024, according to the EF 3.0 methodology, proposed by the US Environmental Protection Agency (EPA).

*) Single-score or single proxy LCA is a method that calculates the environmental impact of a product using a single indicator, translating all environmental impacts

into a single score for easier comparison.

Radiative forcing as a global warming potential (GWP100)

Ozone Depletion Potential (ODP)

Effectiveness of human exposure in relation to U235

Increase in tropospheric ozone concentration
Impact on human health
Comparative Unit of Human Toxicity (CTUh)
Comparative Unit of Human Toxicity (CTUh)
Cumulative Overshoot (AE)

Fraction of nutrients reaching the freshwater terminal compartment (P)

Fraction of nutrients reaching the marine terminal compartment (N)

Cumulative Overshoot (AE)

Comparative Unit of Toxicity to Ecosystems (CTUe)
Soil quality, biotic production, erosion, mechanical filtration, groundwater

User deprivation potential (deprivation-weighted water consumption)

ADP Ultimate Reserves

Abiotic Depletion - Fossil Fuels (ADP Fossil)

kg CO; eq.
kg CFC11 eq.
kBq U-235 eq.
kg NMVOC eq.
Disease inc,
CTUh
CTUh
H* molecule eq.
kg P eq.
kg N eq.
N molecule eq.
CTUe
Pt
m? deprivation
MJ
kg Sb eq.

LTLehigh
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Environmental impact : Calculations

Silica

Climate Change kg CO, eq. 1,71 1,88 2,78 4,19 1,62 0,71 2,16 1,99 2,04 1,98 4,77 5,13
Ozone Depletion kg CFC11 eq. 5,28 1,286 6,657 1,858 9,3F8 8,3E8 9,788 4,288 3,258 2,658 4,857 8,357
lonizing Radiation kB U-235 eq. 5,482 3,451 3,851 (5 5= 9,582 4,482 1,481 1,381 2,381 il 3,251 6,251
Rl e A kg NMVOC eq, 4,653 6E 1,32 1,962 5,95 5E3 6,852 6,652 8,783 6E3 1,752 2,082
Formation ' ’ ’ ' ' ’ ’ ’ '
Particulate Matter Disease inc, 3,288 2,987 287 2,487 1,787 AL, =7 7,588 70 758 7,288 5,787 4,487
Human 'I_'oxicity, non CTUR 2,558 1,558 3,568 7,759 8,758 6,15 1,958 1,258 1,358 1,158 4,457 6,657
carcinogenic
Humap Toxic_ity, CTURh 5,7E-10 5,2E-10 1,689 3,5E-10 2,1E9 2,5E9 6,3E-10 5,8E-10 5,5E-10 4,8E-10 3,8E8 6,558
carcinogenic
Acidification H* molecule eq. 1,282 1,282 1,652 2,482 2,12 1,482 8E3 7=9 7,653 6,853 2,652 3,282
Freshwater eutrophication kg P eq. 1,983 184 7,954 5,785 7,454 9E4 3,454 2,984 4,654 2,454 il 2= 1,883
Marine eutrophication kg N eq. 2,753 1,583 2,653 3,283 1,883 1,882 NGES 1,383 1,483 1,283 6,953 8,8F3
Terrestrial eutrophication N molecule eq. 1,652 1,782 2,852 BloEg 2[5 652 1,652 1,382 1,482 1,282 4,782 5,552
Ecotoxicity CTUe 22 42,6 58,6 7,5 89,4 72,6 19,3 10 11,1 8,4 407,3 406
Land Use Pt 4,9 10,1 15,3 1 12,9 185 3,4 1,8 2,2 1,6 8,3 11,8
Water Use m?3 deprivation 0,28 0,08 1,77 0,39 1,21 0,64 1,48 1,61 2,38 1,41 5,14 4,69
Fossil Resources MJ 19 76 78 93 17 9 70 71 72 72 99 110
Minerals/Metals kg Sb eq. 2,756 1,365 4,985 5= 1,454 2,756 1,985 1,385 1,485 1,365 4,585 6,855

I-I Lehigh
Source: "Lehigh Technologies MicroDyne - Life Cycle Assessment", January 2024, according to the EF 3.0 methodology, proposed by the US Environmental Protection Agency (EPA). e Ig
www.LehighTechnologies.com T E C H N O LO G I E S
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Environmental impact : Lehigh rubber powders vs virgin raw materials

For the plant in Olsztyn:

Min./With.
1,00E+03 m Fossils
a . )
9,00E+02 3 / All of the raw materials listed below have \ m Water Use
8,00E+02 ? a higher environmental impact = Land Use
= 7.00E+02 Q than Lehigh Technologies' Rubber Powders (MRP) m Ecotox.
3
~ 6,00E+02 = = Eutro. t
0 5
8 5,00E+02 o m Eutro. m
n o}
O 4,00E+02 2 Eutro. Fw
= [} L
£ 3 00E+02 5 . . m Acidif.
n C
= = Hum. Tox.
2,00E+02 @ . — - um. Tox. ¢
1,00e+02 | == \— . — . . . . m Hum. Tox. nc
R oF ¢ 4 R4 ) \¢ QO O Q O 4.  mPOF
<L RS <& P o & 3 3 Q\) m lonizing Rad.
{0{0 9\\0 \%Q Q& \‘}(b m Ozone Depl
x> .
O &(\ QO é’b
SN

*) Single-score or single proxy LCA is a method that calculates the environmental impact of a product using a single indicator, translating all environmental impacts
into a single score for easier comparison.

m Climate Change

Source: "Lehigh Technologies MicroDyne - Life Cycle Assessment", January 2024, according to the EF 3.0 methodology, proposed by the US Environmental Protection Agency (EPA). ITL °
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Thank you for the attention

Krzysztof Wéjcik
+48 607 411 842

krzysztof.wojcik@lehightechnologies.com

www.lehightechnologies.com
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