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ABSTRACT

The present recycling process is accomplished by ?rst

................................................... ..

shredding used plastics to produce shredded plastics, sepa

rating metals and undesirable plastics from the shredded
plastics to produce separated plastics, analyzing the material
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composition of the separated plastics, and blending the
separated plastics to produce a desirable recycled plastic.
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as a substrate in the manufacture of decorative laminates. A

BACKGROUND OF THE INVENTION

substrate for a decorative laminate is generally not seen by

the public and there is no requirement that the decorative

1. Field of the Invention

laminate substrate be aesthetically pleasing. As such,
although the cost of pure unprocessed ABS is prohibitively
expensive When used in the manufacture of substrates, less

The invention relates to a process for recycling com

mingled plastics. More particularly, the invention relates to
a process for shredding, separating and blending com

mingled poly(acrylonitrile-c-butadiene-c-styrene) (ABS)

and polycarbonate ABS (PCABS) to produce recycled ABS/

PCABS useful in the manufacture of products.
2. Description of the Prior Art
ABS is extensively used in the manufacture of

10

tively and ef?ciently recycling ABS for subsequent use. The

15

20

techniques and the devices manufactured from recycled

recycled plastic.

plastics. Unfortunately, many of these processes are some

It is also an object of the present invention to provide a

What time consuming and are not appropriate for recycling

30

mined speci?c gravity Which separates desirable plastics
35

1.23—1.25 g/cm3.

40

granulating makes recycling commingled plastic products

approximately 1.00 g/cm3.

It is also an object of the present invention to provide a

45

It is a further object of the present invention to provide a

process for recycling plastics including the step of removing

metals from the used plastics before shredding the used

plastics.

It is also an object of the present invention to provide a

cling computer housings cost prohibitive. Such limitations

55

The lack of an effective recycling process for those

then blended to create a desired recycled plastic.

used ABS products Wasted once the useful life of the

60

found a second life through recycling. HoWever, a process
for re?ning the used material must be developed before the
material may ?nd a second life in another product. Often, the
second life of a product requires that the material be used in
an environment Where the aesthetic appearance of the mate 65
rial is not as important as When the material Was used for its

original purpose.

process for recycling plastics including the step of collecting
plastics from different suppliers, Wherein the plastics from
different suppliers are separately shredded, separated and
analyZed to create groupings of separated plastics Which are

products already manufactured from ABS leaves previously
manufactured product is reached. Many materials have

process for recycling plastics.

It is another object of the present invention to provide a
process for recycling plastics Wherein the used plastics are
ABS and/or PCABS.

For example, Where it is desired to recycle the plastic
components of a computer housing (Which is primarily
composed of ABS, PCABS, and other plastics) to take
advantage of the recycled ABS, the computer housing must
?rst be separated into various components representing the
many plastics used in the construction of the computer
housing. This is highly time consuming, and makes recy

appropriate for recycling.

It is a further object of the present invention to provide a

process for recycling plastics Wherein the speci?c gravity of
the separation Wash used to remove undesirable plastics is

highly time consuming and prohibitively expensive. Exist
ing recycling techniques are, therefore, not appropriate

are commonly found With ABS products one might consider

It is another object of the present invention to provide a

the separation Wash used to remove metal is approximately

containers), recycling is highly cost effective and leads to

posed of various plastics.

from undesirable plastics.

process for recycling plastics Wherein the speci?c gravity of

plastic component (for example, plastic soda and milk

Where the recycled goods include many components com

the shredded material in a separation Wash having a speci?c

shredded material in a separation Wash having a predeter

Where the recycled goods are composed of a single

many useful products. HoWever, the necessity of separating
the assortment of plastic components prior to shredding and

process for recycling plastics Wherein the step of separating
metals and undesirable plastics includes the steps of treating

gravity Which separates metals from plastics and treating the

coding as commonly found on many products sold today)
before they may be fully recycled for subsequent use. Where
the commingled plastics are not separated prior to subse

quent recycling steps, the resulting recycled product is a
useless collection of commingled recycled plastic.

It is, therefore, an object of the present invention to
provide a process for recycling plastics. The process is

accomplished by ?rst shredding used plastics to produce
shredded plastics, separating metals and undesirable plastics
from the shredded plastics to produce separated plastics,
analyZing the material composition of the separated plastics,
and blending the separated plastics to produce a desirable

the ABS are Well suited for the manufacture of the products.
Plastic recycling has received substantial interest in recent
years and many advances have been made in both recycling

certain goods. Existing recycling techniques require that the
plastics be identi?ed, i.e., “?ngerprinted”, and separated
based upon their speci?c composition (for example, by

life. The present process employs shredding, separating and

blending to recycle used ABS for subsequent use in other
products, for example, substrates of decorative laminates.
SUMMARY OF THE INVENTION

Unfortunately, hoWever, ABS is someWhat expensive

When supplied in its purest form. As such, the cost of
manufacturing some products With ABS is prohibitively
expensive despite the fact that the material characteristics of

expensive, recycled ABS is an ideal candidate for use in the
manufacture of decorative laminate substrates.
Unfortunately, no process is currently knoWn for effec

present invention provides a process for recycling ABS in a
manner permitting previously used ABS to obtain a second

inexpensive, durable products. The durability of ABS has
made it a primary material in the manufacture of products
such as, computer housings, televisions and computer moni
tor housings, automobile components, etc.

2

For example, it has been found that ABS is ideal for use

ABS RECYCLING PROCESS

Other objects and advantages of the present invention Will
become apparent from the folloWing detailed description
When vieWed in conjunction With the accompanying
draWings, Which set forth certain embodiments of the inven
tion.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a How chart of the recycling process employed
in accordance With the present invention.
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FIG. 2 is a schematic showing the present recycling

ings and other electronic equipment housings are commonly

process.

discarded after their useful life has been reached. As such,
used ABS is readily available from various ABS providers at

DESCRIPTION OF THE PREFERRED
EMBODIMENT

a reasonable cost. While electronic housings are used in

The detailed embodiment of the present invention is
disclosed herein. It should be understood, hoWever, that the

accordance With the preferred embodiment of the present
invention, it should be understood that other ABS sources

disclosed embodiment is merely exemplary of the invention,
Which may be embodied in various forms. Therefore, the

details disclosed herein are not to be interpreted as limited,
but merely as the basis for the claims and as a basis for
teaching one skilled in the art hoW to make and/or use the

10

shredding, separation and blending of commingled plastics

15

not limited to, metals, resins, foams, thermosets, rubbers,
and foils, Which, if included in the recycled product Would
prevent subsequent use of the recycled product. Speci?cally,

recycled product, for example, by extrusion.

a single ABS provider are set on a conveyor 10 and moved
to a shredder 12. The shredded product is then passes to a

based metals are removed from the shredded product.
Preferably, the products are shredded using a Saturn
20

Shredder, although other shredders, for example,

Hammermill, may be used Without departing from the spirit
of the present invention.
The shredded ABS is then carried by a granulator infeed
conveyor 16 to a granulator 18, Where the shredded ABS is

any of these undesirable components Would contaminate the

recycled product and prevent further processing of the

of simple ABS. These products are generally composed of

?xed magnet 14, for example, a belt magnet, Where ferrous

to produce recycled ABS and PCABS useful in the manu
facture of neW products. The present recycling process
employs a series of steps to remove undesirable compo
nents. The removed undesirable components include, but are

may be employed Without departing from the spirit of the
present invention. As discussed above, it should be under
stood that the collected products are not generally composed

ABS and PCABS, as Well as smaller quantities of plastics
such as polyphenoloxide, polystyrene, etc.
Once the used ABS is collected, the ABS products from

invention.
With reference to FIG. 1, a How chart of the present

recycling process is disclosed. The process employs

4

a variety of sources. For example, outdated computer hous

25

Those skilled in the art Will readily appreciate the fact that
the computer housings recycled in accordance With the
preferred embodiment of the present invention include sub

granulated to a siZe of approximately 3/s“. The granulated
ABS is then placed Within a cyclone 20 to remove various
contaminants from the ABS. For example, paper, debris and

?nes are removed by treating the granulated ABS Within the
cyclone 20. The treated ABS is then stored in storage silos

stantial amounts of both ABS and PCABS, as Well as a 30 22 Where it aWaits further treatment.

variety of other commingled plastics (for example, polyphe

nyloxides and polystyrenes), and are the primary used
source for recycled plastic in accordance With the preferred
embodiment of the present. While it is commonly under
stood that housings such as those used in accordance With

the present invention generally include substantial quantities
of PCABS, for the sake of simplicity When the generic term

35

able plastics maintained in the ABS being processed. The

ABS is used alone Within the remainder of the speci?cation,
it should be understood to refer to plastics Which may

include ABS alone, commingle ABS/PCABS and other

useful plastics, or PCABS alone.

40

Recycled ABS has found particular usefulness in the

448, entitled “Foam Core Countertop Pro?le Extrusion
System”, ?led Oct. 27, 1998, Which is incorporated herein
by reference disclose, the use of recycled ABS in the
manufacture of decorative laminates. In addition, commonly
oWned US. patent application entitled “ABS Substrate
Extrusion Process”, ?led Mar. 28, 1999, is incorporated
herein by reference and discloses the use of recycled ABS in
the manufacture of decorative laminates.
At the present time, neW ABS may be purchased for

approximately $0.65 per pound. While this price is accept

recycled ABS/PCABS (Which may be used in the manufac

45

50

top of the ?rst separation Wash tank 26 and passed to a
second separation Wash tank 28. The second separation Wash
tank 28 is used to separate the desirable plastics from the

undesirable plastics. The desirable and undesirable plastics

may be readily separated by taking advantage of the different

55

densities of the plastics to achieve an effective separation. As
such, the second separation Wash tank 28 is provided With a

?uid having a speci?c gravity of approximately 1.00 g/cm3.

At a speci?c gravity of 1.00 g/cm3 the desirable ABS sinks
60

mately $0.20 per pound, placing it Well Within the range of

to the bottom of the tank and undesirable plastics ?oat at the
top of the tank. The desirable ABS Which sinks to the bottom
of the tank is WithdraWn from the bottom of the tank, While
the undesirable plastics are skimmed from the top of the tank
and discarded.

The dual Wash separation technique discussed above may

many products that must be manufactured at a loWer cost to

ence to FIGS. 1 and 2, discarded ABS is ?rst collected from

plastics mixed With the ABS Will sink to the bottom of the
?rst separation Wash tank 26 Where they are WithdraWn and
discarded. In this Way, the granulated material is substan

tially freed from undesirable metals and plastics.
The useful granulated ABS is continuously taken from the

ture of the products discussed above) at a cost of approxi

make them competitive Within their speci?c markets.
In accordance With the present invention, and With refer

gravity of approximately 1.23 g/cm3 to approximately 1.25
g/cm3. The preferred ?uid is H20 and CaCl2 mixed to create

mately 1.23 g/cm3—1.25 g/cm3, the metals and heavier

able for the manufacture of various products, it is prohibi
tively expensive for the manufacture of other products not
requiring the characteristics provided by neW, pure ABS.
The present process may be employed to manufacture

dual separation Wash 24 is a continuous process.
Speci?cally, the granulated ABS is Washed in a ?rst
separation Wash tank 26 ?lled With a ?uid having a speci?c

a desired speci?c gravity. At a speci?c gravity of approxi

manufacture of substrates for decorative laminates. For

example, commonly oWned US. patent application Ser. No.
09/173,065, entitled “Laminate”, ?led Oct. 16, 1998, Which
is incorporated herein by reference, and Ser. No. 09/179,

Although metals are previously removed from the ABS
products in accordance With the ferrous-based metal
removal step, metals and undesirable plastics are often
found integrally formed With the ABS products. The granu
lated ABS is, therefore, treated With a dual separation Wash
24 designed to remove any remaining metals and undesir

65

be varied, for example, the speci?c gravities employed could

be altered, to process other materials, Without departing
from the spirit of the present invention.

5
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shredding used plastics including ABS to produce shred
ded plastics;
separating metals and undesirable plastics from the shred
ded plastics to produce separated ABS by continuously

At this point, the collected ABS is placed in a gaylord and
permitted to dry. The collection of recycled ABS from a

single ABS provider is then completed. Used ABS from

other providers is then processed in the manner discussed

above. HoWever, the material composition of ABS used by
different ABS providers varies from provider to provider.
Since the recycled ABS ultimately collected from each ABS

treating the shredded plastics in a separation Wash
having a speci?c gravity Which separates metals from
plastics and treating the shredded plastics in a separa

provider may not be exactly What is desired for a speci?c
application, the processed ABS collected from each ABS

Which separates ABS from undesirable plastics;

tion Wash having a predetermined speci?c gravity

analyZing the material composition of the separated ABS;

provider is gathered, homogenized Within a homogeniZing

composition (that is, its mechanical and physical

and
blending the separated ABS to produce a desirable

Once recycled ABS from various ABS providers is

2. The process according to claim 1, Wherein the speci?c

blender 30 and analyZed to determine its speci?c material

recycled plastic.

characteristics).

collected, homogeniZed and analyZed, the recycled ABS is

15

gravity of the separation Wash used to remove metal is

blended Within a formulation blender 32 and analyZed to

approximately 1.23—1.25 g/cm3.

cation to Which the recycled ABS is destined. For example,

gravity of the separation Wash used to remove undesirable

3. The process according to claim 1, Wherein the speci?c

produce an ABS composition desired for the speci?c appli

the tensile strength, impact resistance, ash content, polycar

bonate content, etc. of the recycled ABS is considered in

plastics is approximately 1.00 g/cm3.
20

preparing the ideal composition for various applications.

In accordance With the preferred embodiment of the

present invention, blending is achieved using standard
equipment available in the marketplace, and various blend
ing techniques and apparatuses may be used Without depart
ing from the spirit of the present invention. The composi

tional analysis is achieved using conventional techniques
Well knoWn throughout the industry.
The resulting recycled ABS is substantially shredded
pellet shaped and is siZed for conventional use in the

25

rates ABS from undesirable plastics.
5. The process according to claim 1, Wherein the used

30

production of ABS products.

It should be understood that While the present process has
been disclosed above for use in recycling ABS, it is con

templated that the disclosed process may be adapted for

4. The process according to claim 1, Wherein the step of
separating metals and undesirable plastics includes the steps
of treating the shredded material in a separation Wash having
a speci?c gravity Which separates metals from plastics and
subsequently treating the shredded material in a separation
Wash having a predetermined speci?c gravity Which sepa

plastics further includes PCABS and the step of separating
metals and undesirable plastics produces separated commin
gling ABS and PCABS.
6. The process according to claim 1, further including the
step of removing metals from the used plastics before

shredding the used plastics.

7. The process according to claim 1, further including the

While the preferred embodiment has been shoWn and

step of collecting plastics from different suppliers, Wherein
the plastics from different suppliers are separately shredded,
separated and analyZed to create groupings of separated

described, it Will be understood that there is no intent to limit

plastics Which are then blended to create a desired recycled

using in recycling a variety of commingle plastics.

35

plastic.

the invention by such disclosure, but rather, is intended to

cover all modi?cations and alternate constructions falling
Within the spirit and scope of the invention as de?ned in the

appended claims.
We claim:

1. A process for recycling plastics, comprising the fol

loWing steps:

40

8. The process according to claim 7, Wherein the plastics
further includes PCABS and the step of separating metals

and undesirable plastics produces separated commingled

ABS and PCABS.

