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Environmental Benefits of Recycled Rubber

V Recycling rubber tires means that millions of EnVirOnmental Beneﬁts of

scrap tires are no longer dumped in landfills

or along the side of the road and in sensitive

habitats. Instead, more than 90 percent of ReCYCIGd RUbber
these tires are being recycled and reused 7

annually il A AT AR\

V Recycling saves impressive amounts of
energy, which ultimately reduces greenhouse
gas emissions. For example, recycling four Lower Emissions - CO:

tires reduces CO2 by about 323 pounds,
which is equivalent to 18 gallons of gasoline _ZEZEZEZEZEZEZEZHZE
= HEEB8EEH8E

V Using recycled rubber in molded products, for Recycling saves impressive For example, recycling four tres
example, creates a substantially smaller (by SHDOURE Of S, Wch (ROt reduces CO2 by about
a factor of up to 20 times) carbon footprint greenhouse gas h_h.323 Illtl(ll:lsdsu, f
. . . . . - . t
as compared to using virgin plastic resins emissions e
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Infrastructure Opportunities

AAsphalt

A Roads, parking lots, trails/walkways

A Permeable and impervious
applications

ARoad bases

ASurface stabilization

ATraffic safety

ARubber/fiber reinforced concrete
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Recycled Tire Rubber Composition ¥
n
< Liberty Good Stuff for Roads!

I I SBR and SBS

CARBON BLACK
ANTI-OXIDANTS and STYRENE-BUTADIENE

ANTI-OZONATES RUBBERS

TIRE RUBBER

POLYMERS AND
NATURAL RUBBER THERMOPLASTIC

| I ELASTOMERS
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Greatest Potential: Asphalt

A Proven benefits

A Industry innovating to
overcome market
challenges
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Recipes and Ingredients Matter:




Modern Blending Technology Improves Quality Control On S
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VIRGIN AC TANK

RUBBER

STAGING AREA —
o o

AR BLEND TANK
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3 Hotplant
e | N,

Q‘:‘" Liberty LIBERTYTIRE.COM

rrrrrrrrrrrrr (412) 926-1700



Agitation Systems
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A Rubberized Asphalt Storage Trailer
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Maintaining Heat and Agitation is Key
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Evaluation of Ground Tire Rubber in
Asphalt.Binders and Mixtures -

National Center for
phailt Technology .
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Evaluation of Ground Tire

- Rubberin Asphalt Ilnders and

= {|\/| ixtures -

objectlve- Assess hOW partlcle size and

."._4_'_‘}_gr|nd|ng technlque affect: the proper’ues of
o T el asphalt blnder oL
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PG Results

83.6C 24.9
72.8¢ 25.1
80.4¢ 24.2
79.0C 23.0
77.9¢ 25.6
80.7¢ 23.6
83.1C 24.6
87.9¢ 21.3

82.8¢ 23.1
82.2¢ 23.2
86.7¢ 19.3
79.8¢ 20.4
76.3¢ 21.8

84.7¢ 21.8

69.2¢ 24.7

National Center for
halt Technology

CAT

at AUBURN UNIVERSITY




33 Liberty Typical Process

/ Base AC Additive

x Mix Tanks

\ High Shear Mill \

Bése AC Finished Product Tank
High Temp.

Terminal Blend Process Diagram
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High Shear Mill
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3 Liberty Types of Mixers

Tanks require mixers - Low shear tank mixer

Wetting Can High Shear Mixer



v¢Liberty A Rubber System at a Terminal
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Rubber feed hopper, batch method
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Example of Trial Rubber

Binder Design

Sample ID.: | 90/10 Blend | 88/12 Blend 86/14 Blend
AMEC Lab No.: | 1240001 | 1240001 1240001
Date Received: | 07-11-2012 | 07-11-2012 | 07-11-2012

Sample Date: | 07-12-2012 = 07-12-2012 | 07-12-2012
Sample Type: | LabBlend = LabBlend | LabBlend

Project np np 1
|
|

Tests on Original Asghalt Test Method|  Spec !
Apparent Viscosity at 135°C, Pa-s (AASHTO T316| 3.0 max. 2.13 | 2.69 *5.58
1
Project : np ] Project : np ‘
Sample ID.: | 90/10 Blend \ Sample ID.: | 86/14 Blend |
AMEC Lab No.: | 1240001 AMEC Lab No.: | 1240001

Date Received: | 07-11-2012
Sample Date: | 07-12-2012 |
Sample Type: Lab Blend

Date Received: | 07-11-2012 |
Sample Date: | 07-12-2012 |
Sample Type: Lab Blend

Tests on Original Asphalt TestMethod  Spec Tests on Original Asghalt Test Method  Spec
Apparent Viscosity at 135°C, Pa-s AASHTO T316| 3.0 max. 2.13 Apparent Viscosity at 135°C, Pa-s AASHTO T316| 3.0 max. *5.58
Flash Point, °C — — Proje;t — np | ansHroTes | 232 min. (1)
Elastic Recovery, 77°F, % " —~ ASTMDE0B4 = 65 min, 78
Softening Point, °F - Sample ID.._ 88/12 Blend - AASHTO T53 135 min, 143
AMEC Lab No.: 1240001
Date Received: | 07-11-2012
Sample Date: | 07-12-2012 1
Sample Type: | LabBlend |
Tests on Original Asphalt |Test Method,  Spec ’
Apparent Viscosity at 135°C, Pa-s (AASHTO T316 3.0 max. 2.69
Flash Point, °C | AASHTO T48 | 232 min, 520
Elastic Recovery, 77°F, % 7 | ASTMD6084 65 min. | 75
Softening Point, °F | AASHTO T53 | 135 min, 140




New Technologies
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Warm Mix Wax Treated Rubber

A Rubber heated to 220F,
saturated and coated
with wax

A Terminal Blend (Can be
added dry)

A Grade bump PG 64-22
to PG 70-22

A Kenny Road, Columbus
2016
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Kenny Road 2017 (One Year)




WARM TECHNOLOGY
Spray Applied




July 2019
i § Longmeadow, MA
8 Parking Lot
g4 0.25% Dosage of

- SmartMIX with 1% Fibers.
More economical than

load of latex binder or
latex injection.

Unpaved - ) g ¥ § A
Typical Porous somcsige {4 44 J # #
Pavement Cross Section R R R  Coer couree
Replace Liquid Modifiers in :
Porous Pavement Design Non-Woven

Geotextille

«—Stone Recharge Bed
Uniformly graded clean
crushed stone
40% Voids

------------------
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<zLiberty Crosslinker Liquified and Coated Onto
Rubber for Greater Homogeneity
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Yy Tire Fiber
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