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(54) RECYCLABLE TUFTED CARPET PRODUCT

(57) Recyclable tufted carpet products and methods
of preparing the same are provided. In particular, the re-
cyclable tufted carpet product includes a primary backing
having an air permeability greater than 100 l/m2/sec at
200 Pa / 20 cm2, the primary backing comprising a pol-
yester nonwoven; a plurality of yarns tufted through the

primary backing such that a pile is provided at a first sur-
face of the primary backing and a plurality of yarn loops
are provided at a second surface of the primary backing;
and an adhesive that anchors the plurality of yarn loops
to the second surface of the primary backing.
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Description

FIELD

[0001] The presently-disclosed invention relates gen-
erally to recyclable tufted carpet products and methods
of making the same, and more particularly to recyclable
tufted carpet products having a primary backing with a
minimum air permeability that provides improved tear re-
sistance, tensile strength, and tuft bind strength and
methods of making the same.

BACKGROUND

[0002] Conventional tufted fabrics such as carpets and
rugs are made up of various components and different
types of material. Various components include a primary
backing, secondary backing, latex adhesives and tuft ma-
terial. It is common practice to produce fabrics such as
carpets incorporating a primary backing of natural or syn-
thetic plastic materials such as polypropylene in a woven
fabric form. For example, broadloom carpets are normal-
ly produced by having a primary backing of woven slit
film polypropylene into which there is inserted a plurality
of tufts by a tufting machine. Tufts may be made from
natural or synthetic fibers including wool, polyamides,
polyester (e.g., polytrimethylene terephthalate), polypro-
pylene, and acrylics. These tufts, forming the pile of the
carpet, extend through the primary backing from one face
to the other in the form of loops such that long loops on
one side form the pile of the carpet and the short loops
are located on the opposed side of the backing. Cut pile
carpet is achieved by cutting the long loops on the face
of the carpet. An adhesive coating, e.g., of latex, is then
applied as a primary anchor coat to the side of the primary
backing opposite the pile side in order to lock the tufts in
the primary backing.
[0003] The necessity for an anchor coat such as latex
results in a relatively heavy fabric which in some cases
lacks optimum flexibility. The latex also has a water com-
ponent that must be driven off during manufacture, which
requires ovens that consume high amounts of energy. In
addition, carpets formed with a latex backing require for-
mation on a tenter frame to prevent the latex from shrink-
ing during drying. In addition to the manufacturing incon-
venience of using a tenter frame, the residual stress
caused by the tenting process requires carpets made
with a latex backing to be stretched when installed, which
in turn requires additional labor and components such
as tack strips to hold the stretched carpet in place.
[0004] Also, it is well-known in the industry that most
carpet is disposed of in a landfill, taking up considerable
space thereof. To eliminate the disposal of carpets in
landfills requires the construction of carpets of recyclable
materials in all parts of the carpet. One approach to re-
cyclable carpet would be to dissemble the carpet and
recycle the individual materials. Due to the plurality of
materials and the latex adhesive used in this approach

to date, this has not been feasible.
[0005] Moreover, it is perceived that polyester nonwo-
vens are unfit to serve as a primary backing due to poor
tear resistance, tensile strength, and tuft bind strength
during and after tufting.
[0006] Accordingly, there still exists a need for recy-
clable tufted carpet products made of recyclable materi-
als without a latex adhesive and having a polyester non-
woven primary backing designed to eliminate the disad-
vantages noted above. Such materials are recyclable be-
cause the layers do not require mechanical or chemical
separation to remove latex and because the entire tufted
carpet product can be melted down due to the use of the
same or similar materials.

BRIEF SUMMARY

[0007] One or more embodiments of the invention may
address one or more of the aforementioned problems.
Certain embodiments according to the invention provide
fully recyclable tufted carpet products having polyester
nonwoven primary backings with a minimum air perme-
ability that provides improved tear resistance, tensile
strength, and tuft bind strength after the fabric is tufted.
In particular, according to a first aspect of the invention,
a tufted carpet product is provided, the carper being re-
cyclable. The tufted carpet product comprises a primary
backing having an air permeability greater than 100
1/m2/sec at 200 Pa/ 20 cm2, the primary backing com-
prising a polymer (e.g., polyester) nonwoven; a plurality
of polymer yarns tufted through the primary backing such
that a pile is provided at a first surface of the primary
backing and a plurality of yarn loops are provided at a
second surface of the primary backing; and an adhesive
that anchors the plurality of yarn loops to the second sur-
face of the primary backing.
[0008] According to some embodiments, the polymer
of the nonwoven may be similar or identical to the polymer
of the yarn. The polymer of the nonwoven and the poly-
mer of the yarn may both be a polyester.
[0009] According to some embodiments, the primary
backing may comprise an air permeability from about
1000 to about 4000 l/m2/sec.
[0010] According to some embodiments, the primary
backing may comprise a thickness greater than 0.35 mm
at 0.5 Pa / 25 cm2. Unless otherwise mentioned, thick-
nesses are measured under a pressure applied, the pres-
sure being 0.5 Pa over 25 cm2.
[0011] According to some embodiments, the adhesive
may comprise a polyester hot melt adhesive.
[0012] According to some embodiments, the adhesive
may comprise a polyester nonwoven secondary backing.
[0013] According to some embodiments, the tufted
yarn may comprise or even consist of polyester, such as
virgin polyester, e.g. virgin PET, or recycled polyester,
such as recycled PET, or any combination of such.
[0014] In a second aspect of the invention, a method
of preparing a tufted carpet product is provided, the car-
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pet being recyclable. The method comprises providing a
primary backing having an air permeability greater than
100 1/m2/sec at 200 Pa / 20 cm2, the primary backing
comprising a polymer (e.g., polyester) nonwoven; tufting
a polymer (e.g., polyester) yarn through the primary back-
ing such that a pile is provided at a first surface of the
primary backing and a plurality of yarn loops are provided
at a second surface of the primary backing; and anchor-
ing the plurality of yarn loops to the second surface of
the primary backing.
[0015] According to some embodiments, the polymer
of the nonwoven may b similar or identical to the polymer
of the yarn. The polymer of the nonwoven and the poly-
mer of the yarn may both be a polyester.
[0016] According to some embodiments, the primary
backing may comprise or have an air permeability from
about 1000 to about 4000l/m2/sec at 200 Pa / 20 cm2.
According to some embodiments, prior to the tufting step,
the primary backing may comprise or have a thickness
greater than 0.35 mm at 0.5 Pa / 25 cm2.
[0017] According to some embodiments, the primary
backing may comprise polyethylene terephthalate (PET)
filaments and copolymer of polyethylene terephthalate
(coPET) filaments. The primary backing may comprise
80-100 wt% PET and 0-20 wt% coPET. This w% is based
upon the total weight of the primary backing.
[0018] According to some embodiments, the primary
backing may be at least one of hydroentangled, needled,
calendered, and/or through air bonded prior to tufting.
[0019] According to some embodiments, the recycla-
ble tufted carpet product may be free of latex.
[0020] According to some embodiments, anchoring
the plurality of yarn loops to the second surface of the
primary backing may make use of an adhesive by apply-
ing said adhesive to the second surface of the primary
backing. Anchoring the plurality of yarn loops to the sec-
ond surface of the primary backing may comprise apply-
ing a polyester hot melt adhesive to the plurality of yarn
loops and the second surface of the primary backing.
[0021] According to some embodiments, anchoring
the plurality of yarn loops to the second surface of the
primary backing my comprise applying a nonwoven sec-
ondary backing to the plurality of yarn loops and the sec-
ond surface of the primary backing. The nonwoven sec-
ondary backing may comprise PET and coPET. The non-
woven secondary backing may comprise greater than 50
wt% coPET with the remainder being PET.
[0022] The independent and dependent claims set out
particular and preferred features of the invention. Fea-
tures from the dependent claims may be combined with
features of the independent or other dependent claims,
and/or with features set out in the description above
and/or hereinafter as appropriate. E.g. features of the
first aspect of the invention may be combined with fea-
tures of the second aspect of the invention and vice versa.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING(S)

[0023] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 illustrates a tufted primary backing in accord-
ance with certain embodiments of the invention;
FIG. 2 illustrates application of an adhesive to a tuft-
ed primary backing in accordance with certain em-
bodiments of the invention;
FIG. 3 illustrates a tufted carpet product in accord-
ance with certain embodiments of the invention;
FIGs. 4 and 5 illustrate simplified schematic cross-
sections of a nonwoven primary backing in accord-
ance with certain embodiments of the invention;
FIGs. 6 and 7 illustrate simplified schematic cross-
section of a nonwoven secondary backing in accord-
ance with certain embodiments of the invention;
FIG. 8 illustrates the step of providing a primary back-
ing in accordance with certain embodiments of the
invention; and
FIGs. 9 and 10 are block diagrams of a method of
preparing a recyclable tufted carpet product in ac-
cordance with certain embodiments of the invention.

DETAILED DESCRIPTION

[0024] The invention now will be described more fully
hereinafter with reference to the accompanying draw-
ings, in which some, but not all embodiments of the in-
ventions are shown. Indeed, this invention may be em-
bodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this dis-
closure will satisfy applicable legal requirements. Like
numbers refer to like elements throughout. As used in
the specification, and in the appended claims, the singu-
lar forms "a", "an", "the", include plural referents unless
the context clearly dictates otherwise.
[0025] The invention includes, according to certain em-
bodiments, tufted carpet products that are fully recyclable
and utilize a polyester nonwoven primary backing having
a minimum air permeability that provides improved tear
resistance, tensile strength, and tuft bind strength after
the fabric is tufted. In particular, embodiments of the in-
vention are directed to recyclable tufted carpet products
having a polymer (e.g., polyester) nonwoven primary
backing having an air permeability greater than 100
1/m2/sec at 200 Pa / 20 cm2, a plurality of polymer yarns
tufted through the primary backing such that a pile is pro-
vided at a first surface of the primary backing and a plu-
rality of yarn loops are provided at a second surface of
the primary backing, and an adhesive that anchors the
plurality of yarn loops to the second surface of the primary
backing. As such, the recyclable tufted carpet product
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includes a primary backing with an air permeability that
advantageously provides improved tear strength, tensile
strength, and tuft bind strength. In this regard, layers of
the tufted carpet product all comprise a polyester and are
joined together without a latex adhesive. These features
make the tufted carpet product fully recyclable.

I. Definitions

[0026] The terms "polymer" or "polymeric", as used in-
terchangeably herein, may comprise homopolymers, co-
polymers, such as, for example, block, graft, random,
and alternating copolymers, terpolymers, etc., and
blends and modifications thereof. Furthermore, unless
otherwise specifically limited, the term "polymer" or "pol-
ymeric" shall include all possible structural isomers; ster-
eoisomers including, without limitation, geometric iso-
mers, optical isomers or enantionmers; and/or any chiral
molecular configuration of such polymer or polymeric ma-
terial. These configurations include, but are not limited
to, isotactic, syndiotactic, and atactic configurations of
such polymer or polymeric material. The term "polymer"
or "polymeric" shall also include polymers made from var-
ious catalyst systems including, without limitation, the
Ziegler-Natta catalyst system and the metallocene/sin-
gle-site catalyst system.
[0027] The term "air permeability", as used herein, may
refer to the rate of airflow passing perpendicularly
through a known area under a prescribed air pressure
differential between the two surfaces of a material. In
other words, permeability refers to how easily air, or wa-
ter, flows through a material having a controlled size
alignment of pores. Air permeability differs from porosity
in that porosity is the amount of empty space in a solid
and is indicative of how much water a material can hold.
For the purposes of this disclosure, air permeability may
be measured according to ISO 9073-15 and/or ASTM
D737-96.
[0028] The terms "tear strength" and "tear resistance",
as used herein, may refer to a measure of how well a
material can withstand the effects of tearing. For exam-
ple, tear strength or tear resistance may refer to a fabric’s
resistance to tearing once cut. For the purposes of this
disclosure, tear strength/tear resistance may be meas-
ured according to ISO 9073-4 and/or NWSP 100.R1.
[0029] The term "nonwoven", as used herein, may
comprise a web having a structure of individual fibers,
filaments, and/or threads that are interlaid but not in an
identifiable repeating manner as in a knitted or woven
fabric. Nonwoven fabrics or webs, according to certain
embodiments of the invention, may be formed by any
process conventionally known in the art such as, for ex-
ample, meltblowing processes, spunbonding processes,
hydroentangling, air-laid, and bonded carded web proc-
esses.
[0030] The term "meltspun", as used herein, may com-
prise fibers which are formed by extruding molten ther-
moplastic material as filaments from a plurality of fine,

usually circular or trilobal, die capillaries of a spinneret
and solidifying the extruded filaments by cooling them as
they emerge from the die capillaries.
[0031] The term "spunbond", as used herein, may
comprise fibers which are formed by extruding molten
thermoplastic material as filaments from a plurality of fine,
usually circular or trilobal, capillaries of a spinneret with
the diameter of the extruded filaments then being rapidly
reduced. According to an embodiment of the invention,
spunbond fibers are generally not tacky when they are
deposited onto a collecting surface and may be generally
continuous.
[0032] The term "meltblown", as used herein, may
comprise fibers formed by extruding a molten thermo-
plastic material through a plurality of fine die capillaries
as molten threads or filaments into converging high ve-
locity, usually hot, gas (e.g. air) streams which attenuate
the filaments of molten thermoplastic material to reduce
their diameter, which may be to microfiber diameter, ac-
cording to certain embodiments of the invention. Accord-
ing to an embodiment of the invention, the die capillaries
may be circular. Thereafter, the meltblown fibers are car-
ried by the high velocity gas stream and are deposited
on a collecting surface to form a web of randomly dis-
bursed meltblown fibers. Meltblown fibers are microfibers
which may be continuous or discontinuous and are gen-
erally tacky when deposited onto a collecting surface.
[0033] The term "bicomponent fibers", as used herein,
may comprise fibers formed from at least two different
polymers extruded from separate extruders but spun to-
gether to form one fiber. Bicomponent fibers are also
sometimes referred to as conjugate fibers or multicom-
ponent fibers. The polymers are arranged in a substan-
tially constant position in distinct zones across the cross-
section of the bicomponent fibers and extend continu-
ously along the length of the bicomponent fibers. The
configuration of such a bicomponent fiber may be, for
example, a sheath/core arrangement wherein one poly-
mer is surrounded by another, or may be a side-by-side
arrangement, a homo-homo arrangement, a pie arrange-
ment, or an "islands-in-the-sea" arrangement, each as is
known in the art of multicomponent, including bicompo-
nent, fibers. The "bicomponent fibers" may be thermo-
plastic fibers that comprise a core fiber made from one
polymer that is encased within a thermoplastic sheath
made from a different polymer or have a side-by-side
arrangement of different thermoplastic fibers. The first
polymer often melts at a different, typically lower, tem-
perature than the second polymer. In the sheath/core
arrangement, these bicomponent fibers provide thermal
bonding due to melting of the sheath polymer, while re-
taining the desirable strength characteristics of the core
polymer.

II. Recyclable Tufted Carpet Product

[0034] Certain embodiments according to the inven-
tion provide tufted carpet products that are fully recycla-
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ble and utilize a polyester nonwoven primary backing
having a minimum air permeability that provides im-
proved tear resistance, tensile strength, and tuft bind
strength after the fabric is tufted. For example, certain
embodiments of the invention provide tufted carpet prod-
ucts having a tear strength of greater than 100 N in MD
and CD, tensile strength of greater than 220 N/50 mm in
MD and CD, and tuft bind strength of greater than 6 lbs
loop and greater than 3 lbs cut pile. In particular, embod-
iments of the invention are directed to recyclable tufted
carpet products having a polymer nonwoven primary
backing having an air permeability greater than 100
1/m2/sec at 200 Pa / 20 cm2, a plurality of polymer yarns
tufted through the primary backing such that a pile is pro-
vided at a first surface of the primary backing and a plu-
rality of yarn loops are provided at a second surface of
the primary backing, and an adhesive that anchors the
plurality of yarn loops to the second surface of the primary
backing. As such, the recyclable tufted carpet product
includes a primary backing with an advantageous air per-
meability that provides improved tear strength, tensile
strength, and tuft bind strength. In this regard, layers of
the tufted carpet product all comprise a polyester and are
joined together without a latex adhesive. These features
make the tufted carpet product fully recyclable.
[0035] Turning now to FIG. 1, a tufted primary backing
1 is illustrated in accordance with certain embodiments
of the invention. As shown in FIG. 1, the primary backing
1 includes a plurality of yarns 12 tufted through the pri-
mary backing 1 such that a plurality of loops 14 of yarn
12 are provided both at a first surface 10 of the primary
backing 1 and a second surface 17 of the primary backing
1. As indicated by line 13, the plurality of loops 14 of yarn
12 may be cut to create piles 15, shown in FIGs. 2 and
3. In some embodiments, yarns 12 may comprise a pol-
yester. For example, in certain embodiments, yarns 12
may comprise polyethylene terephthalate (PET).
[0036] Primary backing 1 may comprise a polymer
nonwoven. Yarns 12 similarly may comprise a polymer
that may be the same as or similar to the polymer of
primary backing 1. For instance, primary backing 1 may
comprise a polyester nonwoven. For example, in some
embodiments, primary backing 1 may comprise PET and
a copolymer of PET (coPET). Indeed, in some embodi-
ments and as shown in FIG. 4, for instance, primary back-
ing 1 may comprise a plurality of PET filaments 32 and
a plurality of coPET filaments 34 randomly interspersed
among the plurality of PET filaments 32. This random
interspersion can be achieved via, for example, a spun-
bonding or meltblowing process. In such embodiments,
for example, PET filaments 32 may have a larger filament
titer than coPET filaments 34. For instance, in some em-
bodiments PET filaments 32 may be about 4-12 denier,
while coPET filaments 34 may be about 2-5 denier. In
further embodiments, for example, PET filaments 32 may
be about 6 denier, while coPET filaments 34 may be
about 2-3 denier. Although FIG. 4 illustrates the coPET
filaments 34 as being randomly interspersed with the

PET filaments 32, the coPET filaments 34 may also be
distributed evenly and/or according to a pattern as un-
derstood by one of ordinary skill in the art. In addition,
FIG. 4 (and FIGs. 5-7 as discussed below) is a schematic
view for ease of illustration of the different filament types,
and in practice the filaments would be generally more
densely-packed and randomly-oriented. Further, after
the coPET filaments are at least partially melted, a sub-
stantial portion of primary backing 1 may remain in the
form of the PET filaments 32.
[0037] Moreover, although primary backing 1 has been
described thus far as having separate PET filaments and
coPET filaments, primary backing 1 may, in other em-
bodiments, comprise all or a portion of bicomponent fib-
ers having a core formed at least in part by PET and a
low melt sheath formed at least in part by coPET. FIG.
5, for example, illustrates a cross-section of primary
backing 1 in accordance with certain embodiments of the
invention. As shown in FIG. 5, coPET may be disposed
at or along, at least in part, the sheath 44 (i.e. the outside
surface) of the bicomponent fiber 40, and PET may be
disposed in the core 42 (i.e. inner portion) of the bicom-
ponent fiber 40. During heating, coPET sheath 44 may
melt while the PET in the core substantially maintains its
fiber shape and structural integrity. As a person of ordi-
nary skill in the art would comprehend having the benefit
of this disclosure, both the amount of coPET in the fiber
of primary backing 1 and the extent of energy (e.g., heat)
supplied to primary backing 1 will be determinative of the
extent of melting in primary backing 1 relative to other
layers heated in the same manner but having perhaps a
different amount of coPET in the fiber and/or the extent
of energy (e.g., heat) supplied. In addition, although all
of the fibers illustrated in Fig. 5 are shown as having a
bicomponent form, embodiments of the invention also
include primary backings where only a portion of the fib-
ers are bicomponent, and the remaining fibers are of an-
other type, such as coPET filaments 34 and/or PET fila-
ments 32. Regardless of whether individual filaments or
bicomponent fibers are used, in some embodiments, for
example, primary backing 1 may include approximately
0-20 wt% coPET and 80-100 wt% PET. In further em-
bodiments, for instance, primary backing 1 may include
approximately 15-20 wt% coPET and 80-85 wt% PET.
[0038] As noted above, primary backing 1 may be a
polyester nonwoven. According to certain embodiments
of the invention, primary backing 1 may comprise a spun-
bond, meltblown, or meltspun fabric. In further embodi-
ments, the primary backing 1 may comprise multiple lay-
ers having any combination of spunbond, meltblown, and
meltspun fabric bonded together as understood by a per-
son of ordinary skill in the art. In certain embodiments,
for example, primary backing 1 may comprise a weight
of about 2.4-4.4 oz/yd2. In further embodiments, for in-
stance, primary backing 1 may comprise a weight of
about 3.7 oz/yd2.
[0039] Polyester nonwovens have, to date, been una-
ble to serve as primary backing due to poor tear resist-
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ance, tensile strength, and tuft bind strength. Primary
backing 1, however, has a minimum air permeability that
provides improved tear resistance, tensile strength, and
tuft bind strength that allows it to operate as a strong
primary backing. Indeed, according to certain embodi-
ments, primary backing 1 has an air permeability after
the fabric is formed but before it is tufted, as measured
according to ISO 9073-15 and/or ASTM D737-96, greater
than 100 1/m2/sec at 200 Pa / 20 cm2. In further embod-
iments, for instance, primary backing 1 has an air per-
meability greater than 1000 1/m2/sec at 200 Pa / 20 cm2.
In some embodiments, for example, primary backing 1
has an air permeability from about 1000 to about 4000
1/m2/sec at 200 Pa / 20 cm2. In this way, and without
being bound by theory, a primary backing with such air
permeability may improve tear resistance, tensile
strength, and tuft bind strength, as air permeability is in-
dicative of fiber mobility. Indeed, more mobile fibers dur-
ing tufting means that the fibers can be more easily
moved out of the way by the tufting needles rather than
broken by the needles. This in turn means that there are
fewer sites for tear propagation and/or more sites where
overlapping filaments can form bonded nodes with each
other, which in turn improves tear strength. In further em-
bodiments, for instance, lubricants may be used to further
improve fiber mobility.
[0040] Moreover, according to certain embodiments,
primary backing 1 may have a thickness, as measured
according to ISO 9073-2 and/or ASTM D5729-97, greater
than 0.35 mm at 0.5 Pa / 25 cm2. For example, in some
embodiments, primary backing 1 may have a thickness
from about 0.5 to about 1.5 mm at 0.5 Pa / 25 cm2. More-
over, in certain embodiments, for instance, primary back-
ing 1 may have a basis weight, as measured according
to ISO 9073-1 and/or ASTM D6242-98, of about 80-140
gsm. In further embodiments, for example, primary back-
ing 1 may have a basis weight of 100-120 gsm. Such
thickness and basis weight may also improve tear resist-
ance, tensile strength, and tuft bind strength. However,
while going beyond this thickness and basis weight may
further improve tear resistance, tensile strength, and tuft
bind strength, the primary backing may become uneco-
nomical as too much raw material is required to make a
saleable product.
[0041] Tear resistance, tensile strength, and tuft bind
strength may be further improved by processing primary
backing 1 prior to tufting. For example, in some embod-
iments, primary backing 1 may be hydroentangled or
needled prior to tufting. In such embodiments, for exam-
ple, primary backing 1 may be hydroentangled or needled
in two directions, once from each side of the fabric. In
other embodiments, for instance, primary backing 1 may
be calendered prior to tufting to at least partially melt the
coPET, as shown, for example, FIG. 8, which is described
in more detail below. Such calendering may occur with
a calender gap or opening of 0.1 mm. In further embod-
iments, for example, primary backing 1 may be subjected
to through air bonding, i.e. by sucking and/or blowing hot

air (e.g., above the coPET melting point) through the pri-
mary backing to at least partially melt the coPET prior to
tufting. Regardless of the exact processing steps used,
primary backing 1 provides most, if not all, of the tear
strength to the final recyclable tufted carpet product.
[0042] Additionally, recyclable tufted carpet product 16
may include an adhesive 11 that anchors the plurality of
loops 14 of yarn 12 to the second surface 17 of the pri-
mary backing 1. For example, FIG. 2 illustrates the ap-
plication of adhesive 11 to tufted primary backing 1 to
form recyclable tufted carpet product 16, as illustrated in
FIG. 3. In applying adhesive 11, however, the loops 14
of yarn 12 do not need to be further fused to the primary
backing 1 such as with relative movement between a
heated roll or knife and the loops of the tufts as is known
in the prior art. In some embodiments, for example, ad-
hesive 11 may be a glue. For instance, in further embod-
iments, adhesive 11 may be a liquid glue comprising, for
example, coPET. Indeed, in some embodiments, adhe-
sive 11 may be a hot melt adhesive, e.g., molten coPET.
[0043] In other embodiments, however, such as those
illustrated in FIGs. 6 and 7, adhesive 11 may be a sec-
ondary backing. In such embodiments, for example, ad-
hesive 11 (i.e. the secondary backing) may comprise
PET and a copolymer of PET (coPET). Indeed, in some
embodiments and as shown in FIG. 6, for instance, ad-
hesive 11 (i.e. the secondary backing) may comprise a
plurality of PET filaments 52 and a plurality of coPET
filaments 54 randomly interspersed among the plurality
of PET filaments 52. This random interspersion can be
achieved via, for example, a spunbonding or meltblowing
process. Although FIG. 6 illustrates the coPET filaments
54 as being randomly interspersed with the PET fila-
ments 52, the coPET filaments 54 may also be distributed
evenly and/or according to a pattern as understood by
one of ordinary skill in the art. In this regard, after the
coPET filaments are at least partially melted, a substan-
tial portion of adhesive 11 (i.e. the secondary backing)
may remain in the form of the PET filaments 52.
[0044] Moreover, although adhesive 11 (i.e. the sec-
ondary backing) has been described thus far as having
separate PET filaments and coPET filaments, adhesive
11 (i.e. the secondary backing) may, in other embodi-
ments, comprise all or a portion of bicomponent fibers
having a core formed at least in part by PET and a low
melt sheath formed at least in part by coPET. FIG. 7, for
example, illustrates a schematic view of adhesive 11 (i.e.
the secondary backing) in accordance with certain em-
bodiments of the invention. As shown in FIG. 7, the co-
PET may be disposed at or along, at least in part, the
sheath 64 (i.e. the outside surface) of the bicomponent
fiber 60, and PET may be disposed in the core 62 (i.e.
inner portion) of the bicomponent fiber 60. During heat-
ing, coPET sheath 64 may melt while the PET in the core
substantially maintains its fiber shape and structural in-
tegrity. As a person of ordinary skill in the art would com-
prehend having the benefit of this disclosure, both the
amount of coPET in the fiber of adhesive 11 (i.e. the
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secondary backing) and the extent of energy (e.g., heat)
supplied to adhesive 11 (i.e. the secondary backing) will
be determinative of the extent of melting in adhesive 11
(i.e. the secondary backing) relative to other layers heat-
ed in the same manner but having perhaps a different
amount of coPET in the fiber and/or the extent of energy
(e.g., heat) supplied. In addition, although all of the fibers
illustrated in Fig. 7 are shown as having a bicomponent
form, embodiments of the invention also include second-
ary backings where only a portion of the fibers are bi-
component, and the remaining fibers are of another type,
such as coPET filaments 54 and/or PET filaments 52.
Regardless of whether individual filaments or bicompo-
nent fibers are used, in some embodiments, for example,
adhesive 11 (i.e. the secondary backing) may include
greater than 50 wt% coPET, with the remainder being
PET. In further embodiments, for instance, adhesive 11
(i.e. the secondary backing) may include approximately
80 wt% coPET and 20 wt% PET. Moreover, in some em-
bodiments, the secondary backing may comprise a basis
weight, as measured according to ISO 9073-1 and/or
ASTM D6242-98, of about 100-150 gsm. For example,
in certain embodiments, the secondary backing may
comprise a basis weight of approximately 135 gsm. As
above with the primary backing, going beyond this thick-
ness and basis weight may further improve tear resist-
ance, tensile strength, and tuft bind strength, but the ad-
hesive (secondary backing) may become uneconomical
as too much raw material is required to make a saleable
product.
[0045] In this regard, the resulting tufted carpet product
is free of latex and is fully recyclable. Moreover, the re-
cyclable tufted carpet product utilizes a polyester non-
woven primary backing having a minimum air permea-
bility that provides improved tear resistance, tensile
strength, and tuft bind strength.

III. Method of Preparing a Recyclable Tufted Carpet 
Product

[0046] In another aspect, certain embodiments ac-
cording to the invention provide methods of preparing a
recyclable tufted carpet product. In accordance with cer-
tain embodiments, the method comprises providing a pri-
mary backing having an air permeability greater than 100
1/m2/sec at 200 Pa / 20 cm2, the primary backing com-
prising a polymer nonwoven; tufting a polymer yarn
through the primary backing such that a pile is provided
at a first surface of the primary backing and a plurality of
yarn loops are provided at a second surface of the pri-
mary backing; and anchoring the plurality of yarn loops
to the second surface of the primary backing.
[0047] FIG. 9, for example, is a block diagram of a
method 90 of preparing a recyclable tufted carpet product
in accordance with certain embodiments of the invention.
As shown in FIG. 9, the method 90 includes the following
steps:

Step 91: Providing a primary backing having an air
permeability greater than 100 1/m2/sec at 200 Pa /
20 cm2, the primary backing comprising a polymer
nonwoven;
Step 92: Tufting a polymer yarn through the primary
backing such that a pile is provided at a first surface
of the primary backing and a plurality of yarn loops
are provided at a second surface of the primary back-
ing; and
Step 93: Anchoring the plurality of yarn loops to the
second surface of the primary backing.

[0048] Step 91 is shown in more detail in FIG. 8. As
shown in FIG. 8, providing a primary backing 1 is shown
in step S1. Primary backing 1 is a non-woven layer com-
prising continuous filaments 2, provided by spunbonding
technology. In this case the filaments 2 are bicomponent
filaments. Two extruders 3, each for one of the compo-
nents of the filaments, are fed with respective polymer
chips through respective inlets 4. Filaments 2 are formed
by extrusion and drawing through a spinning die 5 and
aspirator (not shown). The filaments 2 are laid on a mov-
ing screen or belt 6 to form a web. The web may optionally
be subjected to a bonding step S2 e.g. by calender bond-
ing. In calender bonding the web of loose filaments 2 is
passed through the nip 7 of a set of rollers 8, of which
preferably at least one is heated. One or more of the
rollers 8 may optionally be patterned.
[0049] As discussed previously herein, however, pri-
mary backing 1 may be processed prior to tufting by one
or more of calendering, hydroentangling, needling, or
through air bonding. FIG. 10 is a block diagram of a meth-
od 100 of preparing a recyclable tufted carpet product in
accordance with certain embodiments of the invention,
including options for the processing steps and options
for the anchoring step. The below steps are merely op-
tions and, as such, their listed order is not limiting and
several listed steps are interchangeable. For example,
needling and hydroentangling are interchangeable, as
are calendering and through air bonding. As shown in
FIG. 10, the method 100 includes the following steps:

Step 101: Needling the primary backing; and/or
Step 102: Hydroentangling the primary backing;
and/or
Step 103: Calendering the primary backing; and/or
Step 104: Through air bonding the primary backing;
followed by
Step 105: Tufting a polymer yarn through the primary
backing such that a pile is provided at a first surface
of the primary backing and a plurality of yarn loops
are provided at a second surface of the primary back-
ing; and
Step 106: Applying a polyester hot melt adhesive to
the plurality of yarn loops and the second surface of
the primary backing; and/or
Step 107: Applying a nonwoven secondary backing
to the plurality of yarn loops and the second surface
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of the primary backing.

[0050] According to certain embodiments, for exam-
ple, the recyclable tufted carpet product may be heated
following Step 106 and/or Step 107 to at least partially
melt the coPET in the secondary backing.
[0051] Moreover, according to certain embodiments of
the invention, for example, tufting the plurality of yarns
into the primary backing may comprise tufting with a tuft-
ing machine as understood by a person having ordinary
skill in the art.
[0052] In this regard, the method provides a tufted car-
pet product that is fully recyclable and that utilizes a pol-
yester nonwoven primary backing having a minimum air
permeability that provides improved tear resistance, ten-
sile strength, and tuft bind strength.

Exemplary Embodiments

[0053] Certain embodiments according to the inven-
tion provide fully recyclable tufted carpet products having
polyester nonwoven primary backings with improved tear
resistance and air permeability. In particular, according
to a first aspect of the invention, a recyclable tufted carpet
product is provided. The recyclable tufted carpet product
comprises a primary backing having an air permeability
greater than 100 1/m2/sec at 200 Pa / 20 cm2, the primary
backing comprising a polymer nonwoven; a plurality of
polymer yarns tufted through the primary backing such
that a pile is provided at a first surface of the primary
backing and a plurality of yarn loops are provided at a
second surface of the primary backing; and an adhesive
that anchors the plurality of yarn loops to the second sur-
face of the primary backing.
[0054] According to certain embodiments, for exam-
ple, the polymer of the nonwoven is similar or identical
to the polymer of the yarn. In further embodiments, for
instance, the polymer of the nonwoven and the polymer
of the yarn are both a polyester.
[0055] According to certain embodiments, for exam-
ple, the primary backing comprises an air permeability
from about 1000 to about 4000 1/m2/sec. In further em-
bodiments, for instance, the primary backing comprises
a thickness greater than 0.35 mm at 0.5 Pa / 25 cm2.
[0056] According to certain embodiments, for exam-
ple, the adhesive comprises a polyester hot melt adhe-
sive. In other embodiments, for instance, the adhesive
comprises a polyester nonwoven secondary backing.
[0057] In a second aspect of the invention, a method
of preparing a recyclable tufted carpet product is provid-
ed. The method of preparing a recyclable tufted carpet
product comprises providing a primary backing having
an air permeability greater than 1000 1/m2/sec at 200 Pa
/ 20 cm2, the primary backing comprising a polymer non-
woven; tufting a polymer yarn through the primary back-
ing such that a pile is provided at a first surface of the
primary backing and a plurality of yarn loops are provided
at a second surface of the primary backing; and anchor-

ing the plurality of yarn loops to the second surface of
the primary backing.
[0058] According to certain embodiments, for exam-
ple, the polymer of the nonwoven is similar or identical
to the polymer of the yarn. In further embodiments, for
instance, the polymer of the nonwoven and the polymer
of the yarn are both a polyester.
[0059] According to certain embodiments, for exam-
ple, the primary backing comprises an air permeability
from about 1000 to about 4000 1/m2/sec. In some em-
bodiments, for instance, prior to the tufting step the pri-
mary backing comprises a thickness greater than 0.35
mm at 0.5 Pa / 25 cm2. In further embodiments, for ex-
ample, the primary backing comprises polyethylene
terephthalate (PET) filaments and copolymer of polyeth-
ylene terephthalate (coPET) filaments. In certain embod-
iments, for instance, the primary backing comprises
80-85 wt% PET and 15-20 wt% coPET.
[0060] According to certain embodiments, for instance,
the primary backing is at least one of hydroentangled,
needled, calendered, and/or through air bonded prior to
tufting.
[0061] According to certain embodiments, for exam-
ple, the recyclable tufted carpet product is free of latex.
[0062] According to certain embodiments, for exam-
ple, anchoring the plurality of yarn loops to the second
surface of the primary backing comprises applying a pol-
yester hot melt adhesive to the plurality of yarn loops and
the second surface of the primary backing. In some em-
bodiments, for instance, the polyester hot melt adhesive
comprises coPET. In other embodiments, for example,
anchoring the plurality of yarn loops to the second surface
of the primary backing comprises applying a nonwoven
secondary backing to the plurality of yarn loops and the
second surface of the primary backing. In certain embod-
iments, for instance, the nonwoven secondary backing
comprises PET and coPET. In further embodiments, for
example, the secondary backing comprises greater than
50 wt% coPET with the remainder being PET.
[0063] Modifications of the invention set forth herein
will come to mind to one skilled in the art to which the
invention pertains having the benefit of the teachings pre-
sented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the in-
vention is not to be limited to the specific embodiments
disclosed and that modifications and other embodiments
are intended to be included within the scope of the ap-
pended claims. Although specific terms are employed
herein, they are used in a generic and descriptive sense
only and not for purposes of limitation.

Claims

1. A method of preparing a recyclable tufted carpet
product, the method comprising:

providing a primary backing having an air per-
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meability greater than 100 1/m2/sec at 200 Pa /
20 cm2, the primary backing comprising a poly-
mer nonwoven;
tufting a polymer yarn through the primary back-
ing such that a pile is provided at a first surface
of the primary backing and a plurality of yarn
loops are provided at a second surface of the
primary backing; and
anchoring the plurality of yarn loops to the sec-
ond surface of the primary backing.

2. The method according to claim 1, wherein the poly-
mer of the nonwoven is similar or identical to the
polymer of the yarn.

3. The method according to any one of the claims 1 to
2, wherein the polymer of the nonwoven and the pol-
ymer of the yarn are both a polyester.

4. The method according to any one of the claims 1 to
3, wherein the primary backing comprises an air per-
meability from about 1000 to about 4000 l/m2/sec.

5. The method according to any one of the claims 1 to
4, wherein prior to the tufting step the primary back-
ing comprises a thickness greater than 0.35 mm at
0.5 Pa / 25 cm2.

6. The method according to any one of the claims 1 to
5, wherein the primary backing comprises polyeth-
ylene terephthalate (PET) filaments and copolymer
of polyethylene terephthalate (coPET) filaments.

7. The method according to claim 6, wherein the pri-
mary backing comprises 80-100 wt% PET and 0-20
wt% coPET.

8. The method according to any one of the claims 1 to
7, wherein the primary backing is at least one of hy-
droentangled, needled, calendered, and/or through
air bonded prior to tufting.

9. The method according to any one of the claims 1 to
8, wherein anchoring the plurality of yarn loops to
the second surface of the primary backing comprises
applying a polyester hot melt adhesive to the plurality
of yarn loops and the second surface of the primary
backing.

10. The method according to any one of the claims 1 to
9, wherein anchoring the plurality of yarn loops to
the second surface of the primary backing comprises
applying a nonwoven secondary backing to the plu-
rality of yarn loops and the second surface of the
primary backing.

11. A tufted carpet product comprising:

a primary backing having an air permeability
greater than 100 1/m2/sec at 200 Pa / 20 cm2,
the primary backing comprising a polymer non-
woven;
a plurality of polymer yarns tufted through the
primary backing such that a pile is provided at
a first surface of the primary backing and a plu-
rality of yarn loops are provided at a second sur-
face of the primary backing; and
an adhesive that anchors the plurality of yarn
loops to the second surface of the primary back-
ing.

12. The tufted carpet product according to claim 11,
wherein the polymer of the nonwoven is similar or
identical to the polymer of the yarn.

13. The tufted carpet product according to according to
any one of the claims 11 to 12, wherein the polymer
of the nonwoven and the polymer of the yarn are
both a polyester.

14. The tufted carpet product according to any one of
the claims 11 to 13, wherein the primary backing
comprises an air permeability from about 1000 to
about 4000 l/m2/sec.

15. The tufted carpet product according to any one of
the claims 11 to 14, wherein the primary backing
comprises a thickness greater than 0.35 mm at 0.5
Pa / 25 cm2.
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