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(57) Abrégée/Abstract:
A method and apparatus for manufacturing a product of integrated cellulose and fibrous materials. The method comprises the

steps of blending cellulose particles and polymeric fibres into a cellulose and polymeric fibre blend. The blend is heated to a
temperature at which the polymeric fibres begin to melt and to bond with the cellulose particles, so as to form a product of
Integrated cellulose and fibrous materials. An apparatus (10) for the method comprises a first conveying means (12), a second
conveying means (34), a blending means (40) and a heating means (56). The apparatus further comprises a primary shredder (14)
and a secondary shredder (20) for shredding the cellulose material, typically recycled newsprint, prior to mixing with the polymeric
fibrous material. A shredder Is also described.
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Abstract

5 A method and apparatus for manufacturing a product of integrated cellulose
and fibrous materials. The method comprises the steps of blending cellulose '
particles and polymeric fibres into a cellulose and polymeric fibre blend. The
blend is heated to a temperature at which the p'oly.meric fibres begin to melt
-and to' bond with the cellulose particles, so as to form a product of integrated

10 cellulose and fibrous materials. An apparatus 10 for thé method comprises a
first conveying means 12, a second conveying means 34, a blending means
40 and a heating means 56. The apparatus-further corhprisés a primary
shredder- 14 and a secondary shredder 20 for shréddin‘g the cellulose
material, typically recycled 'riewsprin.t, priof to mix.ing' with the polymeric

15 fibrous material. A shredder is also described.

‘Drawing suggested to accompany_thé Abstract: Figure 1.
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“NMETHOD AND APPARATUS FOR MANUFACTURING A PRODUCT OF
INTEGRATED CELLULOSE AND FIBROUS MATERIALS”

Field of the Invention

The present invention relates to a method and apparatus for manufacturing a
product of integrated cellulose and fibrous materials. The invention relates
particularly, though not exclusively, to such a method and apparatus for
manufacturing an absorbent mat suitable for cleaning up oil spills or other

liguid pollutants.
Background to the Invention

Commonly owned Australian Patent Application No 2003271417 discloses a
method and apparatus for forming products from a bouffant admixture of
fibrous and cellulose materials. In AU2003271417 the fibrous material
comprised wool fibre, and the invention was directed at a process for
successfully combining wool fibre with cellulose to form a composite with
superior insulating qualities. Typically the fibrous material employed in
AU2003271417 comprised a combination of different fibrous materials
including wool fibre, fibrous bonding material, fibrous filler material, polyester
fiore and low melting point polyester fibre. AU2003271417 describes a
preferred mixture of fibrous materials in the following proportions:
approximately 50% low melting point polyester fibre; approximately 25% filler
polyester fibre; and approximately 25% wool fibre. The method and apparatus
of AU2003271417 was primarily designed to produce insulating batts made of
the composite material, or alternatively an absorbent mat that has particular

utility for soaking up oil or chemical spills.

Whilst the products formed by the method and apparatus of AU2003271417
were generally well suited to the purpose for which they were designed, the
manufacturing process was somewhat expensive to operate. Furthermore, in
view of the relatively high proportion of synthetic fibrous material employed In

the products they were not very environmentally friendly.
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The present invention was developed with a view to providing an improved
method and apparatus for manufacturmg a product of mtegrated cellulose and

flbrous materials.

References to prior art in this specification are provided for illustrative
purposes only and are not to be taken as an admission_that.such prior art is
part of the common general khowledge in Australia or elsewhere.

Summary of the invention _- ,

According to one aspecl of the present invention there is provided a method
of manufacturing a product of integrated cellulose and fibrous materials, the

method comprising the steps of:

shredding recycled newsprint into smaller particles to form cellulose particles '“

with an average particle size of about 2 to 6 mm diameter;
providing a polymeric fibrous material;

blending the cellulose particles and the polymeric fibres into a cellulose and

polymeric fibre blend; and,

heating the cellulose and polymeric fibre blend to a temperature at which the
polymeric fibres begm to melt and to bond with the cellulose particles SO as to

form a product of integrated cellulose and flbroue matenals ‘

Preferably the step of shredding c’ompri’ses a first shredding step and a

~ second shredding‘step- The newsprint IS preferably shredded to an average

partlcle size of about 10 to 30 mm dlameter in a primary shredder in the first
shredding step More preferably the newsprlnt IS preferably shredded to an
average particle size of about 20 mm diameter in a primary shredder in the
first shredding'step. Further the newsprint is preferably ‘shredded to an

ave(age particle size of about 2 to 6 mm diameter in a secondary shredder In

- the second shredding step. More preferably the newsprint Is preferably

shredded to an average particle size of about-4 mm diameter in a secondary

shredder in the second shredding step.

- Amended Sheet
IPEA/AU

* Received 12 September 200



———ve- el P enibiebebeih e - age. o i A, B e Ny s SR Py

CA 02676633 2009-07-27 | | PCT/AU2008/00007
- ' ' | Received 12 September 200:

10

15

20

25

30

3.

Preferably the proportlon of cellulose matenal in the cellulose and polymenc
fibre blend is between approximately 50% and 95% by welght of the total
blend. More typically the proportion of cellulose material in the cellulose and
polymeric fibre blend :s between a‘pproximately 70% and 90% by weightof

the total blend. Most preferably the proportion of cellulose material in the

‘cellulose and polymenc fibre blend lS approxmately 80% by welght of the

total blend. Preferably the balance of the blend In each case IS made up of
polymeric fibres. A typlcal cellulose and polymenc flbre blend according to the
lnventlon compnses 80% cellulose denved from recycled newsprint and 20%

low melt polyester fibres.

According to another aspect of the present invention there is provided an

apparatus for manufactunng a product of lntegrated cellulose and fibrous

matenals the apparatus compnsmg

a shredder for cuttlng recycled newspnnt into smaller particles to form

cellulose par’ncles with an average par’ncle size of about 2 to 6 mm dlameter
a first conveying means for conveylng the cellulose particles;
a second conveying means for conveying a polymeric fibrous material;

a blending means, operatlvely connected to said first and second conveytng

means, for blending the cellulose particles and the polymenc fibres lnto a

~ cellulose and polymeric fibre blend and

a heating means for heating the cellulose and polymeric fibre blend to 2

temperature at which the polymeric fibres begin to melt and to bond with the

~ cellulose particles so as to fomi a product of integrated cellulose and fibrous

materials.

Preferably the shredder is one of a pair of shredders, a prirnary shredder for
shreddlng the newspnnt Into an average pamcle ssze of about 10 to 30mm
diameter, and a secondary shredder for shredding the newspnnt into an

average particle size of about 2 1o 6mm dlameter More preferably the

primary shredder shreds the newspnnt into an

Amended Sheet
IPEA/AU



10

15

20

235

30

CA 02676633 2009-07-27

WO 2008/089513 PCT/AU2008/000078

_4 -

average particle size of about 20mm diameter, and the secondary shredder

shreds the newsprint into an average particle size of about 4mm diameter.

In a preferred embodiment the secondary shredder comprises a drum with
two shafts rotatably mounted therein which are driven by a single electric
motor. Each shaft of the secondary shredder preferably has a plurality of
sharpened cutting blades mounted thereon in spaced apart relation to each
other. In one embodiment the cutting blades are lawnmower blades which
make a cleaner cut and hence reduce the amount of dust produced. The twin
shafts rotate the blades at high speed and chop up the cellulose material o

further reduce the size of the pieces of newsprint.

According to a further aspect of the present invention there is provided a
shredder used for shredding cellulose material in an apparatus for
manufacturing a product of integrated cellulose and fibrous materials, the

shredder comprising:
a drum with a plurality of shafts rotatably mounted therein;

each shaft having a plurality of sharpened cutting blades mounted thereon In
spaced apart relation to each other, wherein when the shafts are driven at
high speed they rotate the blades to chop up cellulose material into smaller

particles.

According to a still further aspect of the present invention there is provided a
product of integrated cellulose and fibrous materials made in accordance with

the method of the invention.

Throughout the specification, unless the context requires otherwise, the wora
“comprise” or variations such as “comprises” or “comprising”, will be
understood to imply the inclusion of a stated integer or group of integers but
not the exclusion of any other integer or group of integers. Likewise the word
“preferably” or variations such as “preferred”, will be understood to imply that
a stated integer or group of integers is desirable but not essential to the

working of the invention.
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Brief Description of the Drawings

The nature of the invention will be better understood from the following
detailed description of a preferred embodiment of the method and apparatus
5 for manufacturing a product of integrated cellulose and fibrous materials,
given by way of example only, with reference to the accompanying drawings,

in which:

Figure 1 illustrates a cellulose section of a preferred embodiment of the
method and apparatus for manufacturing a product of integrated

10 cellulose and fibrous materials according to the invention;

Figure 2 illustrates a fibre section for the method and apparatus of

Figure 1;

Figure 3 illustrates a mixing section for the method and apparatus of

Figure 1;

15 Figure 4 illustrates a bonding and cutting section for the method and

apparatus of Figure 1;

Figure 5 is an upper perspective view of the secondary shredder of the

present invention; and
Figure 6 is a top view of the shredder of Figure 5 in operation.
20 Detailed Description of Preferred Embodiments

Figures 1 to 4 together illustrate a preferred embodiment of an apparatus 10
for manufacturing a product of integrated cellulose and fibrous materials In
accordance with the invention. The product has particular application for

absorbing industrial spills such as oil and grease spills.

25 The apparatus 10 preferably comprises a first conveying means 12 for
conveying a cellulose material in a particulate form to the next stage of the
apparatus. The cellulose material employed in the method and apparatus of
the invention is preferably obtained from recycled paper, preferably newsprint,

which must first be shredded to convert the paper into a cellulose material in
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particulate form. Hence the apparatus 10 of this embodiment preferably
further comprises a primary shredder 14 for shredding the newsprint into
pieces with an average particle size of about 10 to 30mm, and more
preferably a particle size of about 20mm. The recycled newsprint is fed via a
timed conveyor belt 16 to a trommel 18, in which the newsprint is tumbled to
separate the sheets of paper prior to shredding by the primary shredder 14

which is connected thereto.

The first conveying means of this embodiment comprises a first air stream
12a which carries the shredded paper particles from the primary shredder 14
to a secondary shredder 20 and a second air stream 12b which carries the
shredded paper particles from the secondary shredder 20 to the next stage In
the process. However, in some situations, cellulose of the desired particle
size may be supplied to the apparatus 10 and there is no need to include the

shredders 14 and 20 in the process.

The secondary shredder 20 comprises a drum 70 with two shafts 72 rotatably
mounted therein which are driven by a single 30 HP electric motor 74. Each
shaft 72 of the secondary shredder 20 has a plurality of sharpened cutting
blades 76 mounted thereon in spaced apart relation to each other.
Lawnmower blades have been found to work particularly well for this purpose,
as they make a cleaner cut and hence reduce the amount of dust produced;
however other types of blades may also be employed. It should be noted that
the reduction of dust in the invention is of particular importance due to the fact
that in order to obtain a final suitable product, the materials can only bona

together well enough in the heating step in the absence of excess dust.

The drum 70 includes a lower perforated surface 78. The cross sectional
shape of the lower surface 78 perpendicular to the shafts 72 is generally
arcuate in shape. A stream of air is directed generally horizontally ana
perpendicular to the shafts 72 from a first end 80 of the drum 70 towards a
second opposed end 82 of the drum 70. The air stream passes through the

perforations to move the paper so it may be more effectively shredded by the
blades 76.
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Each shaft 72 includes a plurality of disks 84 mounted perpendicular to the
shaft along the length thereof. The disks 84 support a plurality of support rods
86 around the periphery thereof, mounted parallel to the shaft 72. The blades
76 are mounted onto the support rods 86 such that the blades 76 can rotate
about the support rods 86. In the embodiment shown, each shaft includes
three support rods 86, each having 32 blades mounted along the length
thereof. The secondary shredder 20 therefore includes one hundred and
ninety two blades in total. The blades are typically two inch or three inch In
width. The blades 76 are pivotally mounted in sets of four along the length of
each respective support rod 86. Each blade 76 overlaps in an opposing
direction with a blade 76 from another set of four blades on an adjacent

support rod 86 in the rest position, as shown in Figure 5.

As the two shafts 72 rotate, the blades pivot outwardly due to the centrifugal
force to a position in which they extend radially outwards with respect to the
shaft 72. The two shafts 72 are spaced apart a sufficient distance so that
when the blades on the respective shafts are fully extended outwardly during
rotation, they almost, but do not quite, touch as shown in Figure 6. The twin
shafts 72 rotate the blades at high speed (typically at about 2000 rpm) and
chop up the cellulose material to further reduce the size of the pieces of
newsprint to an average particle size of about 2 to 6mm diameter, and more
specifically to a particle size of about 4mm diameter. This reduced particle
size allows for better blending with the polymeric fibres, and better mixing of

the components in the heating stage.

The secondary shredder 20 allows for the production of shredded newsprint
of a suitable particle size for use in the invention and without the production of
an excessive amount of dust. The blades allow for a sharp, clean cut which
reduces the production of dust. In prior art methods, hammermills are
commonly used to break up paper but these techniques are known to

produce large amounts of dust.

The shredded newsprint (particulate cellulose material) is conveyed from the

secondary shredder 20 to a cyclone 22 by a third air stream 12c. The purpose
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of cyclone 22 is to separate dust from the particulate cellulose material. The
dust is extracted from the cyclone 22 via dust extraction vent 24. The dust
produced during the shredding of the newsprint is found not to bond as well to
the fibrous material in the integrated product, and therefore is best removead
at an early stage. A dust extraction vent (not shown) may also be provided on
the secondary shredder 20. The extracted dust is preferably carried by an air
stream to a dust hopper (not shown) located outside the facility housing the

apparatus 10.

Preferably the particulate cellulose material is chemically treated with fire
retardant and vermin repellent chemical solutions. Preferably the particulate
cellulose material is also treated with a hydrophobic chemical solution. For
this purpose the apparatus 10 preferably further comprises a first mixing tank
26 for mixing suitable chemical solutions with the particulate cellulose
material. The chemical solutions are injected into the first mixing tank 26 via a
chemical injection system 28. A further dust extraction vent 24 is provided for
extracting dust from the first mixing tank 26. The treated cellulose particles of
this embodiment are now ready for blending with the polymeric fibrous
material. A fourth air stream 12d conveys the treated cellulose particles from

the mixing tank 26 to the next stage of the process.

The apparatus 10 preferably further comprises a second conveying means for
conveying a polymeric fibrous material to the next stage in the process of
manufacturing the integrated product. The polymeric fibrous material
employed in the process of the invention is preferably a low melting point
polyester fibre, such as 4denier x 51mm Polyester staple fibre. However any
suitable polymeric fibrous material may be employed in the process of the
invention, provided that the polymeric fibres begin to melt when subject to

elevated temperatures.

The apparatus 10 preferably further comprises a separator/fine opener 30 for
separating the fibres of the polymeric fiborous material and splitting them into
smaller particles (see Figure 2). In this embodiment, the second conveying

means comprises a pair of spiked conveyors 32a and 32b, a first air stream
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34a for conveying the fibres between the conveyors 32 and a second air
stream 34b for conveying the fibres from the second spiked conveyor 32b to
the separator/fine opener 30. A fourth air stream 34c conveys the separated
and split fibres to a second mixing tank 36. A dust extraction vent 38 extracts
dust and excess air from the second mixing tank 36 to the dust hopper (not
shown) located outside. A fourth air stream 34d conveys the contents of the

second mixing tank 36 to the next stage of the process.

The apparatus 10 preferably further comprises a blending means 40 (see
Figure 3) operatively connected to the first and second conveying means, for
blending the cellulose particles and the polymeric fibres into a cellulose ana
polymeric fibre blend. Both the first mixing tank 26 and the second mixing
tank 36 are reproduced in Figure 3, although these have already been
illustrated in Figures 1 and 2 respectively. A metered quantity of the treated
cellulose particles from the first mixing tank 26 is conveyed via air stream 12d
to the second mixing tank 36 for mixing with the separated and spiit fibres in
the second mixing tank. After mixing in the second mixing tank 36 for a
prescribed time of about 5 minutes (or long enough to mix the components),
the mixed product is then fed via air stream 34d to the blending means 40.
The blending means 40 thoroughly blends the cellulose part"icles and the
polymeric fibres into a cellulose and polymeric fibre blend. In one embodiment
the blending means is a 1947 wool blender, which separates the polyester

fibres so as to achieve a uniform blending of the cellulose particles throughout
the blend.

Importantly, the proportion of cellulose material in the cellulose and polymeric
fibre blend is between approximately 50% and 95% by weight of the total
blend. More typically the proportion of cellulose material in the cellulose and
polymeric fibre blend is between approximately 70% and 90% by weight of
the total blend. Most preferably the proportion of cellulose material in the
cellulose and polymeric fibre blend is approximately 80% by weight of the
total blend. The balance of the blend in each case is made up of polymeric

fibres. Hence a typical cellulose and polymeric fibre blend according to the
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iInvention comprises 80% cellulose derived from recycled newsprint

(newspaper) and 20% low melt polyester fibres.

The high proportion of cellulose in the integrated product provides a number
of advantages. Firstly, it means that the bulk of the product is bio-degradable
and hence the product is much more environmentally friendly than
comparable products made predominantly from synthetic materials. Secondly,
the high proportion of cellulose means that the integrated product has far
superior absorption properties. Tests indicate that the dry product of
integrated cellulose and fibrous materials can absorb over 15 times its own
weilght in oil. For example, a dry pad of the product weighing 26 grams placed
on the surface of a litre of oil for five minutes weighed 458 grams, indicating it
had absorbed 16.6 times its own weight of oil. The pad could be lifted from

the container of oil and carried without any oil dripping from it.

The blended product from the blending means 40 is then conveyed via an air
stream 42 to an air layer hopper 44. A spiked conveyor 46 within the hopper
44 then feeds the blended product through two high-speed beaters 48 to even
the flow of product into a volumetric feeder system 50. The purpose of the
volumetric feeder system 50 is to control the density of the blended product.
This I1s accomplished by gravity feed of the blended product into a vertical
column of air within the volumetric feeder system 50. The blended product
exits the volumetric feeder system 50 onto a conveyor belt 52 which carries
the product to the next stage of the process. A dust extraction vent 54
removes dust from the air layer hopper 44 and the volumetric feeder system

50 to the dust hopper (not shown) outside.

The apparatus 10 preferably further comprises a heating means in the form of
an oven 56 for heating the cellulose and polymeric fibre blend to a
temperature at which the polymeric fibres begin to melt and to bond with the
cellulose particles so as to form a product of integrated cellulose and fibrous
materials. A layer of the blended product is conveyed under a flattening roller
(not shown) and into the oven 56 on the conveyor belt 52 made of heat-

resistant Kevlar material. The temperature of the oven 56 is typically kept
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constant in the range of approximately 125° C to 135° C, depending on the
speed at which the product is moved through the oven. The speed at which
the product passes through the oven 56 also depends on the thickness of the
product layer, which is typically between 18mm to 40mm thick, although even
thicker layers can be produced. The temperature of the oven 56 is precisely

controlled via a control panel 58. Oven exhaust gases are vented via an oven

exhaust vent 60.

As the rolled product passes through the oven 56 the polyester fibres begin {o
melt and bond with the blended cellulose particles to form a blanket of
integrated cellulose and fibrous materials. The blanket exits the oven 56 on
the conveyor belt 52 and passes through a plurality of cutters 62 which cut
the blanket into appropriate width strips of the finished integrated product.
The strips of the finished product are rolled into rolis or cut into pads ready for
packaging and fransport. The finished product can be formed into booms,
mats, pads, rolls, mops, blankets and pillows depending on the desired
application. As noted above, its superior absorption properties render the
product particularly suitable for cleaning-up oil and chemical spills. However it
can also be used for thermal and acoustic insulation such as batts in ceilings
and walls of buildings and other structures. The integrated cellulose and
polyester fibre product was found to be sufficiently strong and well-opened to
be fastened with tech-screws, making it particularly attractive to the building

Industry.

The embodiments shown in the Figures also illustrates the method of the
invention for manufacturing a product of integrated cellulose and fibrous
materials. The method comprises the steps of providing a cellulose material in
a particulate form as cellulose particles such as newsprint, which is blended
in a blending means 40 with a polymeric fibrous material into a cellulose and
polymeric fibre blend. The cellulose and polymeric fibre blend is heated (in an
oven 56) to a temperature at which the polymeric fibres begin to melt so as to
bond with the cellulose particles to form the product of integrated cellulose

and fibrous materials.
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Now that preferred embodiments of the method and apparatus for
manufacturing a product of integrated cellulose and fibrous materials have
been described in detalil, it will be apparent that the embodiments provide a

number of advantages over the prior art, including the following:

(i) It produces a product of integrated cellulose and fibrous materials
with absorption properties, making it particularly suitable for

cleaning-up oll spills and chemical spills.

(11) It involves a simplified process that is less expensive to operate

than the prior art method and apparatus.

(i) It produces a product of integrated cellulose and fibrous materials
that is more environmentally friendly than comparable prior art

products which are made predominantly of synthetic materials.

(iv) It can be readily fully automated to produce a product of integrated
cellulose and fibrous materials on a continuous basis with little or

no human intervention.

(V) It produces a product of integrated cellulose and fibrous materials

that can be easily cut into a desired size and shape.

(vi) Since the method uses recycled newspaper, it Is an

environmentally friendly process.

It will be readily apparent to persons skilled in the relevant arts that various
modifications and improvements may be made to the foregoing embodiments,
in addition to those already described, without departing from the basic
inventive concepts of the present invention. Therefore, it will be appreciated
that the scope of the invention is not limited to the specific embodiments

described.
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The Claims defining the Invention are es follows:
5 1. A method of"manufacturing,a product 'of, integrated cellulose and

fibrous materials, the method comprising the steps of:

shredding recycled newsprint into smaller particles to form cellulose particles

‘with an average particle size of about 2 to 6 mm diameter;
providing a .polymeric fibrous mateﬁalj

10 blending e Celluioseparticles and the PO‘Ymeric fibres into 2 cellulose and
polymeric fibre blend; and, ' . | |

heating the cellulose and polymeric ﬁbfeblend o a .temper‘ature at which the
polymeric fibres begin to melt and to bond with the cellulose particles so as to

form a product of integrated cellulose and fibrous materials.

15 2. A method of manufactdring a product of integrated cellulose and
fibrous materials as defined in claim 1, wherein the step of shredding

comprises a first shredding step and a second shredding step.

3. A method of manUfacturihg a product of integrated cellulose and
fibrous materials as defined in claim 2, wherein the newsprint Is shredded to

20 an average particle size of about 10 to 30 mm diameter in a primary shredder '
in the first shredding step. ' '

4. A method of manufacturing a p'roduct' of integrated cellulose and
fibrous materials as defined in claim 3, wherein the hewsprint IS ehredded to

an average particle size of about 20 mm diameter in .th.e primary shredder.

25 5 A method of manufacturing a product of integrated 'cenulose and
fibrous materials as defined in claim 4, wherein the newsprint is shredded to
- an average particle size of about 2 to 6 mm diameter in a secondary'shredder

in the second shredding step.

6. A method of manufacturing a product of integrated cellulose and
30 fibrous materials as defined in claim 3, wherein the newsprint is shredded to _

an average particle size of about 4 mm diameter in the secondary shredder

- Amended Sheet
IPEA/AU
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7. A method of manufacturmg a product of lntegrated cellulose and
fibrous materials as defined in claim 6, wherein the secondary shredder
comprises a drum with two shafts rotatably mounted therein which are driven

by a single electric motor.

5 8 A method of manufacturing a prodUCt of_' integrated cellulose and
fibrous materials as defined, in claim 7, wherein each shaft of the secondary
shredder preferably has a plurality of sharpened cuttmg blades mounted

thereon in spaced apart relatlon to each other

9. A. method of manufacturing a product of integrated celluiose and
10 fibrous materials as defined in any one of the preceding claims, wherein the
proportion of cellulose matenal in the cellulose and polymeric fibre blend ls

-,
L ST

between approxrmately 50% and 95% by welght of the total blend.

10. A method of'-manufacturing a product of lntegrated cellulose and
fiborous materials as‘d'efined in claim 9, wherein the proportion of cellulose

15 material in the cellulose and polymeric fibre blend is between'approximately I
70% and 90% by weight of the total blend. '

11. A rnethod of man‘ufacturing' a "product of integrated cellulose and

fibrous materials as defined in claim 10, whereln the proportion of cellulose

material in the cellulose and polymenc fibre blend is approximately 80% by -
20 weight of the total blend. '

- 12. A method of manufacturing a broduct of integrated cellulose and

fibrous materials as defined in any one of clalms 9 to 11, wherem the balance
of the blend in each case is made up of polymenc fibres.

13. A method of 'manufacturing a product of integrated cellulose- and
25 fibrous materials as defined in claim 12, wherein the cellulose and polymeric
fibre blend accordlng fo the mventron comprlses 80% cellulose derived from

recycled newsprint and 20% low melt polyester fibres.

14.  An apparatus for manufacturing a product of mtegrated cellulose and
fibrous materials, the apparatus comprising: '

30 a shredder for cutting recycled newsprrnt into smaller partrcles to form

cellulose particles with an average partlcle Aze of about 2 to 6 mm diameter;
Amended Sheet |

- IPEA/AU



cA 02676633 2009-07-27 - PCT/AU2008/00007
~ . ' | ' Recelved 12 September 200!

- - 15 -
a first conveylng means for conveylng the cellulose partlcles

a second conveying means for oonveylng a po‘iymenc -ﬁbrous material;

- a blending means -operatiVely connected to said first and second conveying

- means, for biendmg the cellulose partrcles and the polymeno fibres into a
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30

cellulose and polymenc fibre blend and

a heatmg means for heatlng the cellulose and polymeno fibre blend to a
temperature at which the polymeno fibres begln to melt and to bond with the
oeiiulose particles so as to form ap‘roduot of integrated cellulose and fibrous

maternals.

15. An apparatus for manufaoturmg a product of mtegrated cellulose and

| ﬁbrous materials as defrned in claim 14, whereln the shredder i |s one of a pair
of shredders, the pair of shredders belng a primary shredder and a secondary

shredder.

16.  An apparatus for manufacturing a product of integrated cellulose and
frbrous materials as defined in claim 15, wherein the pnmary shredder shreds

the newspnnt Into an average particle size of about 10 to 30mm dlameter

17. An apparatus for manufaotunng a produot of mtegrated oellulose and |

fibrous materials as deflned In olaim 16 wherein the pnmary shredder shreds

the newsprint lnto an average particle size of about 20mm diameter.

18.  An apparatus for manufaoturmg a product of integrated cellulose and

~ fibrous materials as defined in claim 17, wherein the secondary shredder

shreds the newsprint into an average partroie size of about 2 to 6mm

diameter.

19. An apparatus for manufacturing a produot of integrated cellulose and

fibrous materials as defined in claim 18, wherein the secondary shredder

shreds the newspnnt into an average particle size of about 4mm dlameter

20.  An apparatus for ma-nufaoturing a product of integrated cellulose and

fibrous materials as defmed In clalm 15, wherein the secondary shredder

comprises a drum with two shafts rotatably mounted therem which are dnven

by a single electric motor.
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21.  An apparatus for manufacturing a product of integrated celiulose and

fibrous materials as defined in claim 20, wherein each shaft of the Secondary
shredder has a plurality of sharpened cutting blades mounted thereon in

spaced apart relation to each other.

5 22. An épparatus for manufacturing a pfoduét of integrated cellulose and
fibrous materials as defined in claim 21, wherein the cutting blades are

lawnmower blades.

23.  An apparatus for ~man.ufactUri-ng _a product of ihteg’rat'ed cellulose and
fibrous materials as defined in claim 21 or claim 22, whe'rei_n the shafts rotate
10 the blades at high speéd and chop up the celll.ul'ose material to further reduce

the size of the pieces of newsprint.

24.  An apparatus for manufacturing 'a_ 'p"roduc't of in'tegrated cellulose and
fibrous materials as defined in any Qh'e of claims 20 to 23., wherein the drum
-~ includes a lower perforated sUn‘apé SUbsta'ntially perpendicular to the shafts

15 through which an arr streém may pass.

25.  An apparatus for manufacturing a product of integrated cellulose and
fibrous materials as defin_ed-in claim 24, wherein the cross 'sectional shape of

the lower perforated surface-is generally arcuate in shape. B

26. An apparatus for manufac{u-ring a product of integrated cellu!oée, and
20 fibrous materials as defined in any one of claim 20 to claim 25, wherein each
— shaft includes a plurality of disks mounted perpendicular to the shaft alohg the

length thereof.

27. An apparatus for manufacturing a product of ih-tegrated cellulose and
fibrous materials as defined in claim 26, wherei.n the disks support a plurality
25 of support rods around the periphery -t-hereof, mounted parallel to each

respective shaft.

28. An apparatus for m’a_'nufacturing a _product of integrated cellulose and
fibrous materials as defined in claim 27, wherein the blades are mounted onto
the support rods such that the blades can rotate about the support rods.

30 28. An a_pparatué for manufacturing a product of integrated cellulose and

fibrous materials as defined in claim Zgﬁe%v&grgggeteach shaft includes three

IPEA/AU
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support rods, each respective support rod having 32 blades mounted along

the length thereof."

30. An apparatus for manufacturing a product of .integrated cellulose and
fibrous materials as defined in claim 28 or claim 29, wherein each of the
5 blades pivots outwardly] due to centrifugal force to a position in which the

blades extend radially outwardly with respect to each respective shaft.

31. An apparatus for manufacturing a product of integrated celiulose and
fibrous materials as defined in any one of claims 27 to 30, wherein the blades
are in sets of four down the length of each reSpective -support rod, each blade
10 overlapping in an oppos_ihg direction with each blade from 'another set of

blades on an adjacent support rod in a rest position.

32. An apparatus for manufacturmg a product of rntegrated cellulose and
fibrous materials as defined in any one of claims 16 to 31, wherein the
newsprrnt passes to a trommel before entering the primary shredder, the
15 newsprint being tumbled in the trommel to separate the sheets of paper prior

to shredding by the primary shredder.

33.  An apparatus for manufacturing a 'product of integrated cellulose and
fibrous materials as defined in any one of claims 14 to 32, wherein the first

conveying means comprises a first air stream.

20 34. An apparatus for manufacturing a product of integrated cellulose and
fibrous materrals as defined in any one of claims 15 to 33, wherein the

shredded newsprmt is conveyed from the secondary shredder to a cyclone by
a third air stream to assist in dust extractron

35. An apparatus for manufacturmg a product of mtegrated cellulose and
25 Tibrous materials as defined in any claims 14 to 34, wherein the cellulose
| particles are chemrcally treated with fire retardant and vermin repellent

chemical solutions.

36. An apparatus for manufacturmg a product of rntegrated cellulose and
fibrous materials as defined in any one claims 14 to 34, wherein the polymeric

30 fibrous material is a low melting point polyester frbre.

' Amen_dcd Sheet
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37.  An apparatus for manufactunng a product of lntegrated celiulose and

fibrous materials as defined in claim 36, wherein the low meltang point

polyester fibre is 4denier X 51mm Polyester staple fibre.

'38. An apparatus for manUfacturing a product of integrated celiulose and
5 fibrous materials as def ned in any one of claims 14 to 37, wherein the second ~
conveying means comprises a pair of sp:ked conveyors, an mltlal air stream
for conveying the polymerlc_flbres between the ,respectlve spiked conveyors,
and a secondary air stream for conveying the ".ﬁbresfrem the secdnd spiked

conveyor to a separator.

' 10 39. An apparatus for manufactunng a product of mtegrated cellulose and
flbrous materials as deflned in any one of claims 14 to 38, wherein the
' blendmg means |s0peratwely connected to the first and second conveying
means, for blending‘ the celiulose particles and the polymeric fibres into a

cellulose and polymeric fibre blend.

15 40. An apparatus for manufasturing a product of integrated cellulose and
fibrous materials as defined in any one of claims 14 to  39, wherein the
heating means is in-the form of an oven and tne temperature of the oven is in

- the range of about 125° C to 135° C. ' . '

41. A product of integrated cellulose and fibrous materials made in
20 accordance with the method of the invention as deﬁned in any one of claims 1
to 13. ' '

42. A shredder used for shredding cellulose material in an apparatus for
manufacturinga produ'ct'of integrated cellulose and fibrous materials, the

shredder comprising:
25 adrum with a plurality of shafts rotatably mounted therein;

each shaft having a plurality of sharpened cutting blades mounted thereon in B

'spaced apart relation to each other, w_herein when ihe shafts are driven at
high speed they rotate the blades to chop up cellulose material into smaller
particles. ‘ '

30 43, A shredder used for 'Shredding ,cellu‘losem'aterial, the shredder '

Cem rsing: o
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a drum with a plurality of shafts rotatably mounted therein;

-each shatft having a plurality of sharpened cutting blades mounted thereon in

‘spaced apart relation to each other, wherein when the shafts are driven at

high speed they rotate the blades to chop up cellulose material into smaller

particles.

44. A shredder used for shredaing cellulosematerial as defined in claim

43, wherein the cutting blades are lawnmower blades.

45. A shredder used for shreddlng cellulose as deflned In clarm 43 or 44,

wherein the drum rncludes a lower perforated surface substantlally

perpendicular to the shafts through which: an air stream may pass.

46. A shredder used for shreddihg cellulose material as defined in claim

45, wherein the cross sectional shape of the Iower perforated surface is

generally arcuate in shape.

47. A shredder used for shredding cellulose material as defined in any one
of claims 44 to 46, wherein each shaft includes a plurality of disks mounted

perpendicular to the shaft along the length thereof

48. A shredder used for shredding cellulose material as defined in claim

47 wherein the disks support a plurality of suppoit rods around the periphery

thereof, mounted parallel to each respective shaft.

49. A shredder used for shredding' oellulose material as defined in claim
48 wherein the blades are mounted onto the support rods such that the

blades can pivot about the support rods.

50. A shredder used for shredding cellulose material as defined in claim 48

or claim 49, wherein _each' shaft includes three support rods, each respective

support rod having 32 blades mounted along the length thereof.

51. A shredder -usedforshredding cellulose materi.él as defined in any one
of claim 43 to 50, wherein each of the blades pivots outwardly due to

centrifugal force to a position in which the respective blades extend radially

- outwardly with respect to each respective shaft.
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52. A shredder used for shreddmg cellulose material as defined in any one

of claims 43 to 51, wherein the blades are in sets of four down the length of
each respective support rod, each blade overlapping in an opposing direction

with each blade from another set of four bla‘des on an adjacent support rod.

53. A shredder used for shredding cellulose materialas deﬁ-ned in any one
of claims 43 to 52, wherein the shafts rotate the‘ blades at high speed and
chop up the cellulose material to further reduce the size of the pieces of

cellulose matenal

54. A method of manufacturmg 2 product of integrated cellulose and
fi brous materials substantially as hereln described with reference to and as

illustrated in the accompanying drawmgs.

55. An apparatus for manufacturmg a product of mtegrated cellulose and
fibrous materials substantlally as herein descnbed with reference to and as

illustrated in the accompanying drawings.

56. A shredder used for shredding' cellulose -material in an apparatus for
manufacturing a product of integrated cellulose and fibrous ‘materials
substantially as herein described with reference to and as illustrated in the

accompanying drawings. .

Amended Sheet
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