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(57) ABSTRACT 

A polymer composite and its method of manufacture using a 
recycled multilayer material. An example of the recycled 
multilayer material is comprised of a polyethylene/polyeth 
ylene terephthalate/aluminum film that may be extruded with 
organic filler to obtain desirable performance in wood-sub 
stitute products such as deck boards, railing, fencing, pergo 
las, residential cladding/siding, sheet products, and other 
applications. 
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USE OF RECYCLED PACKAGING IN 
POLYMER COMPOSITE PRODUCTS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/696,476, filed Sep. 4, 2012, which 
is hereby incorporated by reference in its entirety. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

0002 Exemplary embodiments of the present invention 
relate generally to composite products and related methods 
for manufacturing Such products. Composite materials can 
offer many benefits as compared to natural materials such as 
wood. However, despite many years of development, there is 
still a need to improve the formulation, manufacturing, and 
resulting characteristics of composite materials. 
0003. Many composite products are made from virgin 
materials. However, Virgin materials may be in limited Supply 
and/or costly. Thus, there is a need to use at least a portion of 
recycled material in the formulation of a composite. There is 
also a need to use at least a portion of recycled material for 
sustainability reasons and also to potentially earn LEED 
points. 
0004. There is also a need to be able to incorporate a wider 
range of materials into the composite. The ability to use a 
broader range of materials (including materials such as lubri 
cants, processing aids, etc.) may facilitate the manufacturing 
of composite products due to the increased availability of 
suitable materials. For example, it may be desirable to use 
different types of recycled material including materials with 
multiple polymer, filler, and additive materials within the 
recycled material construction, which may not be an option 
with typical composites. For another example, one particular 
material in a multilayer construction may be most important, 
yet it is still desirable to be able to incorporate the other 
materials in the multilayer construction to allow for more 
flexibility in material selection. In addition, the increased 
availability of suitable materials may help to control the cost 
of the composite product. 
0005. A drawback of typical composites using recycled 
materials is that the physical characteristics of the composites 
may lack in comparison to the same composites made with 
Virgin materials. For example, characteristics such as coeffi 
cient of thermal expansion, modulus of rupture, modulus of 
elasticity, moisture sensitivity, peak load, and other mechani 
cal characteristics may be adversely impacted by the use of 
recycled materials in many common composites. With 
respect to decking products such as deck planks and rails, the 
reduction of Such characteristics may lead to increased sag 
ging or other types of deterioration. Accordingly, there is a 
need to be able to use recycled materials and still maintain the 
same or similar physical characteristics relative to compa 
rable Virgin materials. 
0006 Additionally, there is a need to improve the manu 
facturability of composite materials to obtain desirable prod 
ucts. For instance, the use of recycled materials may impact 
the extrudability of the composite material. It may also limit 
the adhesion of a cap layer to a Substrate. 
0007 Furthermore, when exposed to the sun, composite 
materials can become hot to the touch, especially relative to 
natural wood. As such, there is a need to transfer heat away 
from a surface of a composite product and/or minimize the 
static charge of a composite material. In particular, there is a 
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need to transfer heat away from or otherwise cool the surface 
of composite decking and railing components. 

0008 Present exemplary embodiments may satisfy some 
or all of the aforementioned needs. An exemplary embodi 
ment may use recycled packaging (e.g., juice pouches or 
other types of aluminized packaging) or other types of mul 
tilayer materials (e.g., films) in the production of a polyeth 
ylene, polypropylene, other olefin, or ionomer composite to 
obtain one or more of the aforementioned advantages. 
Another example may include metal filler in a composite, 
which may assist with transferring heat away and/or dissipat 
ing a static charge from the Surface of a composite product. 
Yet another embodiment may include polyethylene tereph 
thalate (PET). Thus use of PET may, for example, effectively 
act as a compatibilizer to allow for the incorporation of a 
wider range of materials into the composite. In some embodi 
ments, PET may also improve the adhesion of a capstock 
layer to a Substrate. Accordingly, examples of recycled pack 
aging or other multilayer materials may include PET and/or a 
metallic layer Such as may be found in recycled beverage 
pouches or other liquid containers. While PET may be par 
ticularly beneficial, other embodiments may include another 
polyester instead of or in addition to PET. Further embodi 
ments may include improvements in the incorporation of 
other ingredients and/or in processing conditions to facilitate 
manufacturing of the aforementioned composites that have 
the same, similar, or improved physical characteristics rela 
tive to a comparable control. 
0009. In certain exemplary embodiments, the inventors 
have overcome a difficulty in using recycled materials, par 
ticularly multilayer materials such as recycled packaging 
(e.g., juice packs and other types of aluminized packaging). 
Multilayer materials are often for a single use and disposable, 
which places a burden on landfills that are nearly filled to 
capacity. In fact, The Freedonia Group has estimated that 
approximately one-third of all municipal Solid waste in the 
United States consists of discarded packaging. As such, there 
is a need to be able to reuse discarded packaging, particularly 
multilayer plastics. 
0010. In many multilayer materials, the combined poly 
mer layers are beneficial for packaging such as for barrier 
properties, but are difficult to re-utilize. Multilayer recycled 
plastics cannot be readily separated back into the individual 
components such as high density polyethylene. In the com 
bined form, certain layers melt at different process tempera 
tures than other polymer layers, and some layers such as an 
aluminum coating do not melt at all at polymer processing 
temperatures. There has thus been a difficulty in recycling 
multilayer plastics (e.g., flexible packaging) due to the com 
bination of different materials in the laminate. Enval, which is 
based in the United Kingdom, uses microwave-induced 
pyrolysis technology to separate laminate materials into the 
individual components. However, this technology is costly, 
time-consuming, and requires an undesirable amount of 
energy to achieve the separation of the individual compo 
nentS. 

0011. In view of these difficulties, it is surprising that the 
inventors have identified a class of materials and, for 
example, a particular combination of polyethylene/PET/alu 
minum film and other polyethylene, polypropylene, olefin, 
and ionomer multilayer materials, that may be extruded Suc 
cessfully and also provide desirable performance in wood 
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Substitute products that may be used, for example, in deck 
boards, railing, fencing, pergolas, residential cladding/siding, 
and other applications. 
0012. In addition to the novel features and advantages 
mentioned above, other benefits will be readily apparent from 
the following descriptions of the drawings and exemplary 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a side elevation view of an exemplary 
embodiment of a composite product of the present invention. 
0014 FIG. 2 is a side elevation view of another exemplary 
embodiment of a composite product of the present invention. 
0015 FIG. 3 is a side elevation view of an exemplary 
embodiment of a rail system of the present invention. 
0016 FIG. 4 is a side elevation view of an exemplary 
embodiment of a fence system of the present invention. 
0017 FIG. 5 is a perspective view of an exemplary 
embodiment of a pergola of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENT(S) 

00.18 Exemplary embodiments of the present invention 
are directed to composite materials and products and related 
methods of manufacturing. An exemplary composite material 
may include at least one of polyethylene, polypropylene, 
other olefin (e.g., polyolefin), or ionomer. Other exemplary 
embodiments may include at least one of polyethylene 
terephthalate (PET) and metal filler. In particular, one 
embodiment of a composite may include polyethylene, PET, 
and metal with recycled packaging (e.g., used beverage 
pouches, other liquid containers, or other aluminized pack 
aging). Other types of used multilayer packaging or films 
comprising at least one of the aforementioned materials may 
also be used. For example, other multilayer packaging or 
films, not limited to beverage pouches such as juice packs, 
other liquid containers, or aluminized packaging, may be 
used. While the use of recycled materials (e.g., polyethylene, 
PET, and metal) may be particularly beneficial to reduce cost 
or increase material availability, Virgin materials may also be 
used unless expressly set forth otherwise. Asaforementioned, 
PET may increase the polarity of an exemplary embodiment 
of the composite, thereby enabling a wider range of materials 
to be incorporated into the composite. In effect, PET may act 
as a compatibilizer for other materials. PET may also enhance 
the heat distortion temperature, which may be beneficial for 
reducing sagging. In Sum, PET may offer Substantial benefits, 
particularly in a polyethylene composite. However, other 
exemplary embodiments described herein may not include a 
polyester or may incorporate another polyester instead of or 
in addition to PET. On the other hand, the use of metal filler in 
an exemplary embodiment of the composite may assist with 
transferring heat away from the Surface of the composite, 
such that the composite does not feel as hot relative to a 
comparable product when exposed to the Sun. The metal may 
also serve to dissipate a static charge from the Surface of the 
composite. 
0019. In one exemplary embodiment, recycled packaging 
(e.g., beverage pouches) may be 100% substituted for virgin 
or recycled polyethylene (e.g., high density polyethylene or 
HDPE), polypropylene, other olefin, ionomer, or another suit 
able polymer in a composite. However, in other exemplary 
embodiments, recycled packaging may be partially Substi 
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tuted for virgin or recycled polyethylene or another suitable 
polymer in a composite. Also, as previously mentioned, other 
types of Suitable multilayer materials (e.g., various films or 
other liquid containers) may be used in the foregoing embodi 
ments in place of recycled beverage pouches. 
0020. An example of recycled packaging (e.g., juice 
pouches) or other multilayer film or materials may be com 
prised of at least one recycle stream Such that the recycled 
packaging is comprised of polyethylene (e.g., HDPE) in an 
amount of about 70-92% by weight, more preferably about 
75-90% by weight, and still more preferably about 75%-85% 
by weight; PET or another polyester in an amount of about 
1-20% by weight, more preferably about 5-15% by weight, 
and still more preferably about 5-12% by weight; and metal 
(e.g., aluminum) in an amount of about 1-20% by weight, 
more preferably about 3-15% by weight, and still more pref 
erably about 3-12% by weight. For instance, different recycle 
streams and/or different types of multilayer materials may be 
mixed for use in some exemplary embodiments of the present 
invention. Examples of other metallic species include, but are 
not limited to, magnesium (Mg), silicon (Si), calcium (Ca), 
titanium (Ti), iron (Fe), copper (Cu), Steel, and metallic car 
bonates such as calcium carbonate. In an exemplary embodi 
ment, one particularly useful recycled juice pouch is com 
prised of HDPE in an amount of about 75-85% by weight, 
PET in an amount of about 8-12% by weight, and aluminum 
in an amount of approximately 8-12% by weight. In an exem 
plary embodiment, one or more other metallic species Such 
as, but not limited to, steel, copper, magnesium, silicon, cal 
cium, titanium, iron, and metallic carbonates Such as calcium 
carbonate, may respectively be included in an amount up to 
about 2% by weight. Other types of multilayer materials 
comprising at least one of polyethylene, polypropylene, other 
olefins, or ionomer (e.g., SURLYNTM by Dupont) may be 
used. Examples of recycled packaging or other multilayer 
materials may include at least one of polyester (e.g., PET) and 
metal. PET may be particularly beneficial when used in com 
bination with polyethylene. However, as aforementioned, 
Some exemplary embodiments may include other types of 
polyester instead of or in addition to PET. 
0021. In light of the aforementioned materials and content 
of an example of recycled packaging, particularly a recycled 
juice pouch, an exemplary embodiment of a composite may 
be comprised of the following ingredients by weight: 

organic filler 
inorganic filler 
lubricant 
recycled packaging 
coupling agent 

40-60%, more preferably 45-55% 
0-25%, more preferably 10-20% 
1-10%, more preferably 3-8% 
20-60%, more preferably 20-35% 
O-5%, more preferably 0-4% 

In lieu of recycled packages, other multilayer films or appli 
cable (e.g., Virgin or recycled) portions of at least one of 
polyethylene, PET, and metal may be used. For instance, 
another example may comprise a polymer in addition to the 
recycled packaging. One such exemplary embodiment may 
be comprised of the following ingredients by weight: 

10-30% 
40-60%, more preferably 45-55% 
0-25%, more preferably 10-20% 

polyethylene 
organic filler 
inorganic filler 
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-continued 

lubricant 
recycled packaging 
coupling agent 

1-10%, more preferably 3-8% 
10-30% 
O-5%, more preferably 0-4% 

Other examples of recycled packaging may include at least 
one of polypropylene, other olefin, or ionomer. Also, some 
exemplary embodiments may include polypropylene, other 
olefin, or ionomer as a replacement for all or a portion of 
polyethylene. In addition, Some exemplary embodiments 
may not include at least one of PET and metal. 
0022. The inventors have discovered that the use of 
recycled material, particularly multilayer material Such as 
from recycled beverage pouches comprising polyethylene, 
polypropylene, other olefin, and/or ionomer, as well as poly 
ester (e.g., PET) and/or metal, may cost effectively substitute 
for plastic and organic filler (e.g., wood flour) in cellulosic 
composites. Reducing the total percent of wood flour content 
improves moisture-related properties in the composite 
because less moisture will absorb into the composite for any 
given temperature and humidity exposure level. Another ben 
efit is the reduction of swelling of, for example, deck boards, 
which have a tendency to end swell or flare at the ends. 
0023 The inventors have also discovered that 1) pre-dry 
ing the cellulosic filler and the multilayer material; 2) using 
coupling agent; and/or 3) using higher processing tempera 
tures may facilitate the optimization of the properties of the 
composite (e.g., to obtain properties that are the same, similar, 
or improved relative to a comparable product comprising 
polyethylene, polypropylene, other olefin, orionomer instead 
of recycled multilayer materials). For some embodiments, 
examples of effective coupling agents include olefinic maleic 
anhydride type coupling agents such as, but not limited to, 
CHEMTURA POLYBONDTM. 
0024. In one example of a full size deck plank comprising 
a core of a composite of the present invention that was coex 
truded with a cellulosic composite outer shell, the use of 
recycled packaging in combination with Virgin polyethylene 
for the core, provided the following results in Table A: 

TABLE A 

Peak Load (lbf) MOR (psi) MOE (psi) 

Min 598 2857 531709 
Max 656 3133 647858 
Avg 631 3013 572209 
Std. Dev. 14 67 22986 
CoV 2.2% 2.2% 4.0% 

The test results for a similar control (with recycled polyeth 
ylene Substituted for the recycled packaging) are shown 
below in Table B: 

TABLE B 

Peak Load (lbf) MOR (psi) MOE (psi) 

Min 608 2903 54.5510 
Max 645 3079 619097 
Avg 622 2973 S72640 
Std. Dev. 10 50 22481 
CoV 1.7% 1.7% 3.9% 

By comparing Table A to Table B, it can be seen that the 
results for peak load, modulus of elasticity (MOE), and 
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modulus of rupture (MOR) for an exemplary embodiment of 
the invention are similar to the results for a comparable con 
trol. It was also found that processing temperatures that are 
about 10-30°F. higher than typically used for the control may 
optimize the properties of the composite relative to the con 
trol. For instance, in one example, the use of processing 
temperatures that were about 20 degrees higher (e.g., 350 
370°F) than used for the control (e.g., 330-350°F) improved 
the coefficient of thermal expansion to be substantially simi 
lar to that of the control. Furthermore, the use of inorganic 
filler (e.g., metal) improves the stiffness of the composite, and 
the use of glass fibers as an inorganic filler may also improve 
mechanical properties. 
0025. In other examples with no outer shell, wood plastic 
composite (WPC) bars (having smaller dimensions than the 
full size deckboard of the prior example) yielded the follow 
ing flexural test results relative to a control: 

SAMPLE COMPOSITE Peak Load (Ibf) MOR (psi) MOE (psi) 

Virgin HDPE and Recycled 72 2,443 391,085 
PE (control) 
Recycled Juice Pouches 53 1,654 325,826 
Recycled Juice Pouches 67 2,302 383,941 
with 2% Coupling Agent 

0026. A particularly useful example of a metal filler is 
aluminum. Aluminum is commonly used in multilayer mate 
rials such as for beverage pouches. In exemplary embodi 
ments, other types of metal may also be used, including, but 
not limited to, iron, steel, copper, magnesium, silicon, cal 
cium, titanium, and metallic carbonates such as calcium car 
bonate. 

0027 Organic material (e.g., cellulosic material) may be 
Virgin or recycled. One example of organic material that may 
be used is wood flour. Other examples of organic material 
include Sawdust, newspapers, alfalfa, wheat pulp, wood 
chips, wood fibers, wood particles, ground wood, flax, wood 
flakes, wood veneers, wood laminates, paper, cardboard, 
Straw, wheat Straw, cotton, rice hulls, coconut shells, corn 
cobs, peanut shells, bagasse, plant fibers, bamboo fiber, palm 
fiber, carbon fiber, kenaf, jute, and other similar or suitable 
materials. 

0028. Any of the wood examples may be hard or softwood 
or variations thereof. Furthermore, any desired mesh size of 
the cellulosic material may be used. With regard to wood 
flour, an exemplary range of mesh size is about 10 to about 
100 mesh, more preferably about 20 mesh to about 80 mesh 
depending on the desired characteristics of components fab 
ricated using exemplary embodiments of the composite mate 
rial. 

0029. Inorganic fillers may be substituted for all or a por 
tion of the cellulosic filler material. Inorganic fillers typically 
do not require the special processing or molding conditions 
necessitated by the use of cellulosic materials. The use of 
inorganic fillers may allow for a composite material having a 
greater bulk density and may permit higher rates of extrusion 
than a composite material that includes only cellulosic mate 
rial. Inorganic fillers may also allow the aggregate to be 
molded into articles having reduced moisture sensitivity and 
reduced flame and Smoke spread, while at the same time 
enhancing mechanical properties. Talc may provide particu 
larly beneficial results as an inorganic filler. Other examples 
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of inorganic fillers include mica, glass fibers, calcium carbon 
ate, kaolin clay, magnesium dioxide, titanium dioxide, silica, 
barium sulfate, and wollastonite. As aforementioned, glass 
fibers may be particularly useful for enhancing the mechani 
cal properties of an exemplary composite. 
0030. An exemplary embodiment of a composite material 
may also include other ingredients such as cross-linking 
agents, blowing agents, foaming agents, foam modifiers, 
lubricants, coupling agents, stabilizers, accelerators, inhibi 
tors, enhancers, compatibilizers, thermosetting materials, 
weathering additives, rubber, colorants, process aids, and 
streaking materials. 
0031 Cross-linking agents may be added to exemplary 
embodiments of the composite material to improve the prop 
erties of some exemplary embodiments. Cross-linking agents 
may include thermosetting materials such as polyurethanes 
(e.g., isocyanates), phenolic resins, unsaturated polyesters, 
and epoxy resins. The use of cross-linking agents may, for 
example, reduce moisture absorption and increase the 
strength of components manufactured from the composite 
material. 

0032. While one embodiment of a composite material may 
be used in fabricating articles of Solid construction, another 
embodiment of the composite material may be used in fabri 
cating articles of foamed construction. Foaming or blowing 
agents as well as foam modifiers may be added to an example 
of the composite material to produce a foamed component, if 
desired. Because a composite material that produces a 
foamed component uses significantly less polymer (plastic) 
material than a similarly-sized solid component, both the cost 
of the composite material and the components manufactured 
therefrom may be reduced. The use of a foaming or blowing 
agent as well as foam modifiers in lieu of a solid material also 
allows for produced components of a reduced weight. 
Examples of foam modifiers include acrylic foam modifiers 
and other Suitable foam modifiers. A blowing agent may bean 
endothermic or exothermic blowing agent. 
0033. Depending on the result desired in fabricated com 
ponents, other materials may also be added to exemplary 
embodiments of the composite material. For example, stabi 
lizers such as tin stabilizers, lead and metal Soaps such as 
barium, cadmium, and Zinc, and other Suitable stabilizers may 
be added to the composite material to help prevent the break 
down of the plastic material during processing. Other mate 
rials, such as accelerators, inhibitors, enhancers, compatibi 
lizers, and combinations thereof may be used to affect the 
bonding, or rate of bonding, of the individual components 
fabricated using exemplary embodiments of the composite 
material. Other process aids, such as, for example, acrylic 
process aids, may be included in exemplary embodiments of 
the composite material to aid in the fusion during fabrication 
of components using an exemplary composite material or 
otherwise enhance the properties of components fabricated. 
Dow K-120N and Dow K-175 are examples of acrylic process 
aids that are available from Dow Chemical. 

0034. During the component fabrication process, using 
exemplary embodiments of the composite material, both 
internal and external lubricants may be used to aid in the 
molding process. Examples of lubricants include Zinc Stear 
ate, calcium Stearate, esters, amide wax, paraffin wax, and 
ethylene bis-stearamide. Lubricants may be included in the 
exemplary embodiments of the composite material to assist 

Mar. 6, 2014 

the processing of the composite material through an extruder, 
compounder, or other processing device and to help facilitate 
mold release. 
0035 Examples of weathering additives include titanium 
dioxide and other ultraviolet absorbers. Ultraviolet absorbers 
also include organic chemical agents such as benzophenone 
and benzotriazole types. 
0036 Streaking materials may be added to exemplary 
embodiments of the composite material to enhance the natu 
ral-grain appearance of some components. In some exem 
plary embodiments, the streaking polymer and the base plas 
tic material may be substantially the same polymer or 
different polymers. For example, in one embodiment, a com 
posite crystalline polymer and a non-amorphous streaker 
polymer may be substantially the same or different polymers. 
0037. An exemplary embodiment of a composite material 
may be used to produce components by any of the traditional 
molding means, including, but not limited to: extrusion, pull 
trusion, compression molding, and injection molding. In an 
exemplary manufacturing method, recycled packages may be 
shredded, cut, or otherwise formed into relatively small par 
ticles to facilitate incorporation into the composite. For 
example, recycled beverage packages may be shredded prior 
to introduction into an extruder. In another exemplary 
embodiment, recycled packages (e.g., juice pouches) may be 
shredded and then melt extruded and pelletized for later intro 
duction into a compound extruder to produce an article or 
product (e.g., deck planks). In yet another example, the entire 
composite, including recycled packaging, may be pelletized 
for later introduction into an extruder. 
0038 FIG. 1 shows an example of one embodiment of a 
deck component 10. In this example, the deck board 10 is 
comprised of a Substrate (i.e., core) 12 and a cap layer 14. 
FIG. 2 shows another embodiment of a deck board 20 com 
prised of a Substrate (i.e., core) 22 and a cap layer 24. Each of 
these layers may be comprised of a composite of the present 
invention. However, in the example of FIG. 1, only the sub 
strate 12 is comprised of a composite of the present invention. 
For one example, the substrate 12 may be comprised of at 
least polyethylene and PET as previously described. As 
another example, substrate 22 also includes metal filler 26 as 
previously described. 
0039. In one exemplary embodiment, the cap layer may be 
a polyolefin-based material that has enhanced resistance to 
degradation and Scratching. In still another exemplary 
embodiment, the cap layer may include a cellulosic material 
and/or a streaker material. A cap layer may also be a material 
as described herein. 
0040. One exemplary embodiment of a cap layer may be 
made from a plastic material, which may, for example, be 
comprised of a blend of two or more polymers. In particular, 
any number of polymers may be used to obtainablend having 
desirable weathering characteristics. For instance, examples 
of a blend include, but are not limited to, polyethylene com 
pounds, polypropylene compounds, olefin compounds (e.g., 
ionic olefin compounds), ionomers, and other similar or Suit 
able alloys, compounds, and mixtures having desirable 
weathering, aesthetic, degradation, and/or durability charac 
teristics. In other exemplary embodiments, a Suitable com 
posite may be used as a cap layer. An example of a composite 
may be comprised of polyethylene, polypropylene, otherole 
fins, ionomer, or any other similar or Suitable plastic. 
0041. In an exemplary embodiment, a polyethylene, 
polypropylene, olefin, or ionomer compound or mixture may 
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be useful for making a cap layer having desirable resistance to 
scratching and/or to degradation Such as may be caused by 
UV light or other environmental factors. For example, a poly 
ethylene compound or mixture may include polyethylene in 
an amount between about 20% by weight and about 70% by 
weight. In still another exemplary embodiment, a polyethyl 
ene compound or mixture may include polyethylene in an 
amount between about 20% and about 40% by weight. 
0042 Another example of a cap layer may be a composite 
or blend that has more desirable aesthetic characteristics. An 
exemplary embodiment of a composite may or may not be a 
blend of two or more polymers. Furthermore, as previously 
mentioned, an example of a composite or blend may be com 
prised of polyethylene, polypropylene, olefin, ionomer, or 
any other similar or Suitable plastic. For instance, in order to 
obtain a more desirable appearance for Some applications, 
exemplary embodiments may include a core of a composite of 
the present invention and a cap layer of an organic (e.g., 
cellulosic) composite or a cap layer that does not include any 
organic filler (e.g., an olefinic capstock), which may, for 
example, be coextruded. 
0043. While FIGS. 1 and 2 show examples of a capped 
product, other examples of a product made from a material of 
the present invention may not include a cap layer. In other 
words, other examples of products may have an exposed, 
uncapped construction. Additionally, other examples of prod 
ucts may have a hollow construction. The hollow construc 
tion may or may not include a cap layer. 
0044. In addition to deck boards, an exemplary embodi 
ment of a composite material may be used for making other 
composite products such as, but not limited to, other deck 
components, deck systems, rails, rail components, rail sys 
tems, fence components, fence systems, siding, siding com 
ponents, siding Systems, pergolas, pergola components, sheet 
products, and a number of other components. For example, 
FIG.3 shows one embodiment of a rail system 30 that may be 
made. Other exemplary embodiments of products that may be 
made include a fence system 40 such as shown in FIG. 4 and 
a pergola 50 such as shown in FIG. 5. Various other compo 
nents may be formed by exemplary embodiments, including 
various other planks and railing components including, but 
not limited to, planks, posts, caps, top rails, Support rails, 
universal rails, balusters, spindles, post sleeves, inside corner 
molding, and other railing components. Further components 
that may benefit from exemplary embodiments of the com 
posite material include planks, posts, siding, siding accesso 
ries, interior and exterior decorative house moldings, crown 
moldings, chair rails, baseboards, door moldings, partitions 
(e.g., bathroom partitions), picture frames, furniture compo 
nents, window moldings, window components, window lin 
eals, window frames, door components, door frames, roof 
components, fence posts, fence rails, floor components, and 
other Suitable indoor and outdoor items. In addition, exem 
plary embodiments of the composite material may be used to 
manufacture other types of products that are commonly made 
from wood, composites, metal, or plastic. Any of the afore 
mentioned products may be capped or uncapped. 
0045 Any embodiment of the present invention may 
include any of the optional or preferred features of the other 
embodiments of the present invention. The exemplary 
embodiments herein disclosed are not intended to be exhaus 
tive or to unnecessarily limit the scope of the invention. The 
exemplary embodiments were chosen and described in order 
to explain some of the principles of the present invention so 
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that others skilled in the art may practice the invention. Hav 
ing shown and described exemplary embodiments of the 
present invention, those skilled in the art will realize that 
many variations and modifications may be made to the 
described invention. Many of those variations and modifica 
tions will provide the same result and fall within the spirit of 
the invention. 
What is claimed is: 
1. A polymer composite comprising: 
recycled multilayer material in an amount of 20-60% by 

weight; and 
organic filler in an amount of 40-60% by weight. 
2. The polymer composite of claim 1 wherein said recycled 

multilayer material comprises an olefin, a polyester, and a 
metal. 

3. The polymer composite of claim 2 wherein said recycled 
multilayer material comprises polyethylene, polyethylene 
terephthalate, and aluminum. 

4. The polymer composite of claim 1 wherein said recycled 
multilayer material is comprised of recycled aluminized 
packaging. 

5. The polymer composite of claim 1 wherein said recycled 
multilayer material is comprised of at least one recycle stream 
Such that said recycled multilayer material is comprised of 
polyethylene in an amount of about 70-92% by weight, poly 
ethylene terephthalate in an amount of about 1-20% by 
weight, and aluminum in an amount of about 1-20% by 
weight. 

6. The polymer composite of claim 1 wherein said recycled 
multilayer material is in an amount of about 20-35% by 
weight. 

7. A polymer composite comprising: 
polyethylene in an amount of 10-30% by weight; 
recycled multilayer material in an amount of 10-30% by 

weight; and 
organic filler in an amount of 40-60% by weight. 
8. The polymer composite of claim 7 wherein said recycled 

multilayer material comprises an olefin, a polyester, and a 
metal. 

9. The polymer composite of claim 8 wherein said recycled 
multilayer material comprises polyethylene, polyethylene 
terephthalate, and aluminum. 

10. The polymer composite of claim 7 wherein said 
recycled multilayer material is comprised of recycled alumi 
nized packaging. 

11. The polymer composite of claim 7 wherein said 
recycled multilayer material is comprised of at least one 
recycle stream Such that said recycled multilayer material is 
comprised of polyethylene in an amount of about 70-92% by 
weight, polyethylene terephthalate in an amount of about 
1-20% by weight, and aluminum in an amount of about 
1-20% by weight. 

12. The polymer composite of claim 1 wherein said poly 
mer composite is a component selected from the group con 
sisting of deck boards, railings, and sheet products. 

13. A method for manufacturing a polymer composite, said 
method comprising: 

providing a recycled multilayer material; 
providing an organic filler; and 
mixing said recycled multilayer material with said organic 

filler to form a polymer composite comprised of said 
recycled multilayer material and said organic filler. 
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14. The method of claim 13 wherein said recycled multi 
layer material is comprised of pelletized aluminized packag 
1ng. 

15. The method of claim 13 wherein said recycled multi 
layer material comprises an olefin, a polyester, and a metal. 

16. The method of claim 15 wherein said recycled multi 
layer material comprises polyethylene, polyethylene tereph 
thalate, and aluminum. 

17. The method of claim 13 wherein said recycled multi 
layer material is comprised of at least one recycle stream Such 
that said recycled multilayer material is comprised of poly 
ethylene in an amount of about 70-92% by weight, polyeth 
ylene terephthalate in an amount of about 1-20% by weight, 
and aluminum in an amount of about 1-20% by weight. 

18. The method of claim 13 wherein: 
said recycled multilayer material is in an amount of 
20-60% by weight of said polymer composite; and 

said organic filler is in an amount of 40-60% by weight of 
said polymer composite. 

19. The method of claim 13 further comprising the step of: 
providing polyethylene; 
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wherein said polyethylene is mixed with said recycled 
multilayer material and said organic filler to form said 
polymer composite comprised of said recycled multi 
layer material, said organic filler, and said polyethylene. 

20. The method of claim 19 wherein: 
said polyethylene is in an amount of 10-30% by weight of 

said polymer composite; 
said recycled multilayer material is in an amount of 

10-30% by weight of said polymer composite; and 
said organic filler is in an amount of 40-60% by weight of 

said polymer composite. 
21. The method of claim 20 wherein said recycled multi 

layer material is comprised of an olefin, a polyester, and a 
metal. 

22. The method of claim 13 wherein said mixing step 
includes extruding said recycled multilayer material with said 
organic filler. 

23. The method of claim 22 further comprising the step of 
co-extruding a cap layer on said polymer composite. 
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