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(57) Abstract: A method of processing vehicle tires includes separating the

tires into a plurality of types of components having different properties from
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each other and further processing each type of component in a separate pro -
cess from the other components to produce products with properties which
difter from the properties of products produced from the other components.
In one embodiment, the further processing includes separately processing at
least two types of components by pyrolysis in order to produce carbon black
having different propetties.
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METHOD FOR SELECTIVE BREAKDOWN OF VEHICLE TIRES

CROSS-BEPERENCE TO RELATED APPLICATION

This appleation claims priovity under 35 IS0 §118{e] to provisional
application Serial No. 617777107, filed March 12, 2013

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of selectively breaking down
vehicle tires in such a way as to permit subsequent processing of the individual portions
to produce materials of different properties from different portions of the vehicle tire.

More specifically, it 1s contemplated that a scrap vehicle tire rather than
being reduced to smaller shreds for further processing without consideration of different
properties and different portions of the tire will be selectively severed for aggregating
specific portions which have specific properties for further processing.

2. Description of the Prior Art

It has been known to sever tires into smaller pieces or shreds to facilitate
subsequent processing of the tire components. U.S. Patent 8,263,038 discloses a method
of controlling volatiles in recycled carbon black. It discloses introducing vehicle tire
shreds into a pyrolysis reactor with subsequent processing of the recycled carbon black
emerging from the pyrolysis reactor by subjecting it to devolatilization. See also U.S.
Patents 6,835,861, 0,833,485 and 7,341,646 which disclose method and apparatus of
pvrolysis of rubber and other hydrocarbon materials.

It has also been known to provide various forms of apparatus for cutting of
vehicle tires. U.S. Patent 7,975,579 discloses apparatus for severing a tire along its tread
in a plain generally parallel to the tire sidewalls.

U.S. Patent 5,235,888 discloses apparatus for severing the sidewalls from the
tread. See also U.S. Patent 5,601,004,

U.S. Patent 5,555,782 discloses apparatus for cutting waste tires into pieces
which can be stored in compact volumes for further use or disposal.

U.S. Patent 6,527,891 discloses a method of making steel belted planks by
severing and assembling portions of tires. See also U.S. Patent 5,834,083 which
discloses severing sidewalls from tires and slitting remaining portions to transversely
orient them in a generally flat position and subsequently connecting the strips for use in

various construction and landfill abutments.
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Most prior art focused on equipment for mechanical, thermal, or chemical
breaking down of tires. Current tire shredding equipment emphasizes reducing space
taken up by waste tires and breaking tires down into smaller pieces that could be moved
using mechanical conveying equipment and compacted or piled up more efficiently.
Current shreds are mixtures of all the parts of a tire or, if the parts, are separated with an
understanding to be able to dispose of them in a compact fashion. No emphasis or effort
is made to separate the waste into constituent parts.

The present invention relates to a recognition that by separating the tires into
component parts and groups of different classes of materials advantage could be taken of
the composition of the various materials. A major advantage of this process is that the
generated products are more valuable for recovering valuable resources for reuse than
that generated by current processes and the material generated can be further broken
down with less energy and less waste.

On an average, one discarded tire is generated per person every year in the
United States. Discarded tires that are piled on a property pose significant hazards.
These include highly polluting hard to extinguish fires and breeding grounds for snakes,
vermin, and disease. Safe and economical disposal of waste tires has become a
significant world-wide problem. Tires are viewed as one of the most problematic
sources of waste. This is mainly due to the high quantities produced and their great
durability, prohibiting the tire from breaking down.

There remains, therefore, a need for an improved method of recycling tires
by severing the same into components such that the unique properties within the
individual tire components may be employed separately in the manufacture of products
of varying properties such as, for example, carbon black of different properties.

SUMMARY OF THE INVENTION

The method of the present invention contemplates severing a tire into at least
three component parts, each of which has properties which differ from the properties of
other component parts. In a preferred practice of the invention, the scrap tire has the
bead separated as a first product, the sidewalls separated as a second product, the tread
separated as a third product, the belt separated as a fourth product, and chipped treads
provided as a fifth product. Some of these products mayv advantageously be separately
processed in a pyrolysis reactor with the reprocessed pyrolyzed component having
different properties from the other reprocessed components from the same tire.

It is an object of the present invention to provide a method which produces

enhanced efficiency of use of recycled tires which are destined for further processing.
2
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It 1s a further object of the present invention to provide such a method
wherein the individual components of the segmented recycled tire are selected for
specific properties present in a higher proportion in that component than in other tire
components.

It is a further object of the present invention to provide a method for the
segregated respective components providing unique properties in products made
therefrom.

These and other objects of the present invention will be more fully
understood from the following description of the invention on reference to the
ilfustration appended hereto.

BRIEF DESCRIPTION OF THE DRAWING

The figure illustrates an exploded view of an scrap tire to be recycled
overlying a plurality components which may be separated in accordance with the present
invention. The upper portion shows the tire to be reclaimed underlying which is the tire
bead, sidewall, tread, reinforcing belt separated from the tread, chipped treads which are
the tread portions segmented into small pieces and a belt portion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The majority of current shredding operations cut the tire into 1 inch to 6 inch
shreds, which are a mix of the various components. These are often shredded or chipped
to a finer size and are used for landfill cover, used in various recycle applications, or as
tire derived fuel.

Typical passenger tires are generally composed of styrene-butadiene rubber
cross-linked with sulfur through the vulcanization process and contains carbon black,
and sometimes silica, as reinforcing agents. It also contains a percentage of natural
rubber and sometimes other elastomers to adjust traction and abrasion resistance. In
addition, it contains residual accelerators from the cure process, antioxidants, and
antiozonants. The tire is strengthened with steel or polymer cords to withstand
mechanical stresses. These various components are engineered such that different parts
of the tires contain components of different compositions. For example, the bead where
the tire contacts the rim contains a rubber that is designed to seal and has steel wires
within it. The tread region is reinforced with a high reinforcing carbon black which is
under-laid with a polymer (nylon or polyester) cord and/or a steel mesh.

The various parts of tires are designed, through the use of different polymer

mixtures and reinforcing aides to have different properties. By removing the bead,
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separating the sidewalls, separating the tread, and the cord portion into separate streams,
the components could be distributed into specific application as value-added ingredients.

Component streams would include at least bead, sidewalls, treads, and belt
portion.

An example of such an enhanced application is to use shreds from the tread
region as a feedstock in a pyrolysis, such as the one disclosed by Delta-Energy in U.S.
Patent 6,833,485, 6,835,861 and 7,341,646), where the recovered recycled carbon black
would contain higher reinforcing carbon black. For example, the tread would tend to
have smaller carbon particles while the sidewalls would have larger particles. The tread
particles would, therefore, provide more reinforcement than the sidewall particles. The
separated processed tread and sidewall component portions would have their respective
carbon particles sized and used as separate feedstocks for a pyrolysis reactor to thereby
produce two separate carbon blacks of different reinforcing properties.

The bead would typically be recycled steel which would be removed so as to
be a separately marketable metal product while minimizing the wear and tear on the
preprocessing equipment as the bead would not have to be processed by such
equipment.

It will be appreciated from the foregoing that the present invention rather
than merely severing vehicle tires into small portions without regard to the different
characteristics of certain portions of the tire with respect to other portions, seeks to
maximize the yield on reclaimed tires by segregating components of different properties
mto individual groups in order to maximize the benefits from reclamation.

Another example would be using the belt portions from tires to be
incorporated into conveyer belts, for example.

Whereas, particular embodiments of the invention have been described
herein for purposes of illustration, it will be appreciated by those skilled in the art that
numerous variations of the details may be made without departing from the invention as

described in the appended claims.
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Claims:
l. A method of processing vehicle tires comprising

separating said tires into a plurality of types of components having different

properties from each other, and

further processing each said type of component in a separate process from the other
said components to thereby produce products with properties which differ from the

properties of the other said components were they subjected to the identical process.
2. The method of Claim 1 including

selecting said plurality of components consisting of at least two components selected
from the group consisting of tire beads, tire sidewalls, tire treads, tire belts and chipped

treads.
3. A method of claim 1 including

subjecting some of said components prior to said further processing reducing the

size of said components.
4. A method of claim 3 including

said further processing of at least two said types of components by pyrolysis,

whereby the pyrolysis will produce carbon black having different properties.
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