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Description

Field of the invention.

[0001] The present invention relates to a process and
an apparatus for producing filled thermoplastic polymers.
More particularly, the invention relates to a process and
an apparatus for producing thermoplastic polymeric ma-
terials filled with inert fillers, such as mineral fillers and
fibers, also known as "compounds".

Background of the invention.

[0002] Inert fillers, i.e. fillers which do not react with
the base polymer, are commonly added to thermoplastic
polymers, their main functions being to reduce the aver-
age cost of the product, the cooling times of the shaped
piece and to provide the filled polymer with different tech-
nical features with respect to the initial polymer. Exam-
ples of fillers are calcium carbonate, silica, barium sul-
phate, talcum powder, wood powder or fibers, cellulose
fibers and glass fibres. The amount of added filler gen-
erally is from 15 to 80% by weight of the polymeric base
and preferably it is within the range of 30 to 70% by
weight.
[0003] Polymeric materials of interest are thermoplas-
tic resins and particularly PP, PE and polyolefins in gen-
eral, PVC ABS, etc; the material is a homo or copolymer
and is a monomaterial or a mixture of compatible mate-
rials, e.g. PP/PE. In other words, mixtures of non-com-
patible materials are not within the scope of the present
invention and with the wording thermoplastic material a
monomaterial or a mixture of compatible material is
meant.
[0004] Preferred thermoplastic material are industrial
waste materials, such as production scrap, e.g. BO PP
and PP/PE sheets scrap resulting from production of dia-
pers and bi-oriented film, scraps resulting from produc-
tion of non-woven fabrics and non-woven products, pol-
ymer powders deriving from polymerization processes
and polymers productions.
[0005] According to the prior art, fillers are added to
thermoplastic polymers after the polymeric material has
been brought to a molten state. For example granules of
polymeric material, or polymer material in a densified
condition, are fed to an extruder and the filler is fed at
one or more points of the cylinder of the extrusion screw
after melting and plasticizing the polymer material; the
filled material is granulated again when leaving the screw
cylinder. The main disadvantage of this process is the
cost of a process starting with material in the form of
granules or pellets to again obtain granules or pellets of
the filled material. This disadvantage is particularly felt
when the polymeric material is a recycled material.
[0006] To obviate this problem it was proposed to fill
the polymer granules or densified material during their
processing step, for example during the extrusion or in-
jection moulding of the shaped product; however, this

solution proved to be applicable only in part, because the
final user of the material prefers to use a compound al-
ready having the necessary amount of filler for obvious
reasons of simplicity, lower costs of the process and
cheaper and easier to use moulding and extrusion ma-
chinery.
[0007] US-A-4,225,640 (Erb) discloses a method of re-
claiming municipal waste by blending fragments of dif-
ferent and incompatible plastic materials and of dried
leaves and by extruding the mix. Heat is applied in the
extruder to fuse the thermoplastic materials and incor-
porate therein the leaf fragments. In one embodiment the
thermoplastic materials are melted and fused before mix-
ing them with the leaves fragments. The product leaving
the extruder is a consolidated mass of leaves bonded by
the plastics, where the leaf fragments serve as a bridge
to integrate different thermoplastic materials that would
not otherwise combine together.
[0008] DE-A-19718138 (Ermafa) relates to a recycling
machine that fragments and agglomerates thermoplastic
materials until a preset amount of material is treated in
the machine; the material is then fused and "shock water"
is added to solidify it within the machine. The solid and
agglomerated material is then dried, fragmented and ex-
tracted from the machine. The document is silent about
fillers.
[0009] US-A-5,635,125 (Ternes) discloses a shingle
obtained by grinding fiber-reinforced PVC material
(namely garden hoses), mixing the ground hose with
sawdust and extruding the mix. Again, in this document
the filler is incorporated in the molten plastic material dur-
ing extrusion.
[0010] US-A-3,552,722 (Sutter) deals with the problem
of uniformly mixing powdered plastic and fragments of
plastic material before feeding the mix to an extruder or
kneading and heating device. The disclosed apparatus
does not carry out any shredding or softening of the ma-
terial and no fillers are mentioned.
[0011] EP-A-0911131 (Gamma Meccanica) discloses
an apparatus for fragmenting, shredding and densifying
a plastic material. The apparatus comprises a container
with a rotator that shreds the plastic material and pushes
it into a first screw that is tangential to the container and
that carries the material to an extruder screw. Feeding
means are provided for feeding dyes or granulated plastic
to the tangential screw. The cited arrangement should
ensure a more uniform feeding of shredded plastic to the
extruder.

Description of the invention.

[0012] There is therefore the need for a process of pro-
ducing a filled thermoplastic compound, i.e. a thermo-
plastic polymeric base material filled with inert fillers, at
lower costs than those currently available by using an
apparatus that is a simple and not expensive. There is
also the need of a filled thermoplastic compound that is
cheaper than the known products but has the same or
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better technical characteristics than corresponding
known products.
[0013] It is an object of the present invention to solve
the above mentioned problem by means of a process of
producing filled thermoplastic materials that is cheaper
than traditional processes and that can provide a product
(that is, a filled granule) with a substantially constant com-
position, specifically with a substantially uniform percent-
age of filler in all the granules produced, and that is pro-
vided with the same or better technical properties than
the presently known corresponding compounds.
[0014] This object is attained by means of the present
invention, concerning a process to produce filled thermo-
plastic polymers according to claim 1.
[0015] Another object of the patent is an apparatus to
produce filled thermoplastic polymers consistent with the
aforesaid process, characterized according to claim 5.
[0016] According to a preferred embodiment of the in-
vention, the polymeric base is industrial waste material
and is softened by being stirred and shred in a vertical
container, also called "hot mill", where the heat required
to soften the base polymeric material is provided by the
friction generated by the stirring and shredding action.
[0017] According to another aspect of the invention,
the process is a continuous process wherein the material
is fed to the container from the top and the softened and
filled polymeric base is removed from the bottom. Ac-
cording to claim 5, the filler is fed to the lower part of the
container, where the polymeric base is in a softened
state.
[0018] According to the invention, the filler is fed by
feeding means comprising a screw that is fixed to the
container and that includes a cylinder having an outlet in
the lower portion of the container and further comprising
a gravimetric metering device physically detached from
the screw and the container and preferably the outlet of
means for feeding the filler into the container is screened
against the flow of softened material.
[0019] The process and apparatus according to the
invention allows to obtain a filled material, that is to say
a "compound", from industrial scraps or waste, with pro-
duction costs that are much lower than the costs of a
traditional process; the reduction in production costs,
starting from the same base material, is generally about
25-30% and may reach 50%. The percentage of filler in
the final product is constant through the production and
may reach up to 70% of the total weight.
[0020] The invention also gives the advantage that the
thermoplastic material is subjected to only one thermal
treatment instead of two as in prior art processes; this
will result is less loss of the properties of the thermoplastic
material.

Brief description of the drawings.

[0021] The invention shall now be discussed in greater
detail with reference to the annexed drawings as a non-
limiting illustrative example, in which:

- fig. 1 is a schematic view of an apparatus according
to the invention;

- fig. 2 is a schematic top view of the container and
part of the devices connected to this;

- fig. 3 is a schematic side view of a gravimetric loading
device and its connection to the container; and

- fig. 4 is a schematic view of a detail of the outlet of
the filler feed in the stirring container.

Best mode for carrying out the invention.

[0022] As can be seen in fig. 1, the apparatus, or sys-
tem, according to the invention comprises a "hot mill",
i.e. a cylindrical vertical container 1 provided with a stir-
ring element 2 fitted rotatably on the base of the container
and provided with a plurality of blades 3. Further blades
3a are mounted stationary on the wall and co-operate
with blades 3 to stir and disintegrate the thermoplastic
material and soften it without melting it. Container 1 is
laterally provided with feeding means 4 for feeding fillers,
for example calcium carbonate, to the container and with
exit means 5 to collect from the container the final mate-
rial that is to say the softened polymeric base added with
the filler.
[0023] In general addition of the filler is carried out after
the material has reached its softened condition but in any
case before the material has melted. In other words, ad-
dition of the filler to the polymeric material and its mixing
with it, are carried out when the material has not been
melted and thus it is not compact and dense, yet, but is
still "aerated" because it comes from shredded pieces
and is in a softened condition.
[0024] The filler is thoroughly mixed with the thermo-
plastic resin material by the rotating stirrer and blades,
i.e., according to the invention filler and softened ther-
moplastic material are mixed within container 1; the high
speed of stirrer and blades also provides the heat re-
quired to soften the thermoplastic material.
[0025] With the wording "softened thermoplastic ma-
terial", "softened" and "softening" it is hereby meant a
material in a condition as obtainable in a range of tem-
perature that goes from just before the melting point of
the material to about 20-25 degrees below the Vicat sof-
tening point of the material as determined by ASTM
D1525; ISO 306, "A". Preferably, the temperature of the
material at the bottom of the container, i.e. hot mill, is
maintained within the range of 5-10 °C less than the melt-
ing point and 15-20 °C less than the Vicat softening point
of said material.
[0026] In the case of polypropylene and polypropyl-
ene/ethylene materials, where the softening point is
about 140-150 °C and the melting point is 168-171 °C
(for polypropylene), the range of temperature resulting
in a softened material is within the range from about
120-125 °C to about 165-170 °C. Preferably, the temper-
ature is of about 130-160 °C.
[0027] The actual values for each material are ob-
tained from the manufacturer or by tests carried out on
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the material, the latter case being more frequent when
waste materials are recycled into filled compounds.
[0028] After leaving hot mill 1 the filled material is sub-
jected to at least one step of densification (e.g. agglom-
eration) by increasing its bulk density to obtain a material
easy to use in subsequent processing. This step can be
performed immediately or subsequently; it is preferable
to perform a plastification and granulation of the material
immediately.
[0029] The means for collecting and processing the
softened material are preferably composed of a conveyor
screw that can vary in length according to the degree of
plasticization to be given to the material. A short screw
will give a densified product, an extruder will give a pel-
letized product. The conveyor screw can be positioned
radially or tangentially to the container 1.
[0030] In the embodiment shown in the accompanying
figures, means 5 is composed of an extruder, provided
in known manner with a screw 5a and means for filtering,
degassing, etc., the molten material at the end of the
extruder, where is also provided a pelletizing device or
granulator. Filter, degassing device and granulator, gen-
erally identified with reference 6, are known to the art and
are not shown in detail in figures 1 and 2. Preferably, the
extruder is located tangentially to container 1 according
to the teaching of US-A-4,222,728 in the name of Kraus-
Maffei, Asten, Austria, where it is disclosed an apparatus
used to recycle waste thermoplastic material from indus-
trial process, similar to part of the apparatus according
to this invention and comprising a shredding hot mill and
an extruder.
[0031] Tangential extruder 5 communicates with con-
tainer 1 through opening 19 and may be of the traditional
or two-screw type, either horizontal or vertical; in one
embodiment the extruder is provided, in a way known in
the art with feeding means to feed further filler, for exam-
ple a different filler from the first, to the treated material.
[0032] The means to feed the filler comprise a metering
device 7 that receives the filler material from a silo 8,
which is in turn connected to a "drawing" silo 9 which
receives the filler from storage silos (not shown). The
metering device 7 feeds the filler to a screw 10 that has
its outlet in the container 1.
[0033] The metering device 7 is a gravimetric metering
device, such as the one shown schematically in fig. 3.
According to the invention the gravimetric metering de-
vice 7 is mounted on a dedicated structure (not shown),
i.e. on a structure that is different from the structure of
container 1 or any structure connected thereto; in any
case, as shown in fig. 3, device 7 is physically detached
from the cylinder of screw 10, that feeds the filler into
container 1. As can be seen, the metering device takes
the weighed filler to an inverted hopper 11 by means of
a first screw 11a, the filler falls into the feed screw 10,
which is positioned under and adjacent to the metering
device 7 and to the hopper 11 without being physically
connected to these elements, while it is fixed to the con-
tainer 1. The use of a "suspended" gravimetric metering

device, i.e. of filler feeding means that are comprising
metering means detached from the screw feeding the
metered filler into the hot mill 1, makes it possible to obtain
an extremely high constancy and uniformity in the per-
centage of filler in the final material.
[0034] As previously mentioned, outlet 12 of screw 10
is located in the lower portion of the container 1, i.e. in
the portion of the container where the thermoplastic ma-
terial has been brought to a softened condition by the
disintegrating and stirring action performed by blades 3
and 3a. With this arrangement the dispersion of dusts of
the filler into the environment is avoided or extremely
reduced.
[0035] In view of the high stirring speed of the rotating
blades, which is in the range of 700-1200 rpm and pref-
erably 800-1000 rpm, to avoid interference in the feed of
filler to the material outlet 12 is protected by a screen 13
positioned upstream of the outlet 12 with respect to the
movement of the material, indicated with arrow R in fig. 4.
[0036] Positioned in the upper portion of the container
1 are nozzles 14 and 15 to feed, preferably by nebuliza-
tion, water and oil respectively. Water is sprayed when
the temperature of the material in the lower area, which
rotates faster, reaches a limit value above which the ma-
terial may pass from its softened state to a molten state.
Upon contact with the hot polymeric material the water
evaporates and cools the mass being stirred; the steam
that is generated is treated in a known way, for example
by suction through an exhaust fan (not shown). The oil,
which may be mineral or of vegetable origin, has the
known function of "lubricating" the material and also of
"wetting" the dusty filler and prevent or limit dust from
exiting the container. For this purpose the container is
also provided with a ring 16 facing inward and tilting
downward.
[0037] Operation of the apparatus according to the
process relating to the present invention is preferably
continuous, as follows.
[0038] The material is fed to the container 1 through
the inlet 17 by means of a belt elevator-conveyor 18 and
falls into the vertical container, i.e. the "hot mill" 1, where
it is stirred, disintegrated and softened by blades 3 and
3a. The quantity of material fed is known, for example
because it is weighed in advance or because it is meas-
ured by one or more load cells while being fed along the
conveyor 18.
[0039] According to the quantity and percentage of fill-
er desired, the metering device 7 feeds a corresponding
amount of filler to the container by means of screw 11 a
and screw 10. This metering is particularly accurate
thanks to the use of the gravimetric metering device and
the screen 13 protecting outlet 12 of screw 10. In fact,
thanks to this it is not necessary to adopt powerful feed
means, which moreover would not be feasible in view of
the physical separation required between the screw 10
and the gravimetric metering device 7 and the conse-
quent uncovered opening located below the hopper 11.
[0040] As previously mentioned, the plastic material at
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the top of the material pile in the hot mill or container 1
has its original shape (e.g. a leaf) and the material at the
bottom of container 1 is shredded, disintegrated and sof-
tened but it has not melt or fused. To avoid melting of the
material, i.e. to maintain the material in its softened con-
dition, the temperature of the material at the bottom of
container 1 is controlled by sensors, e.g. thermocouples,
and if it reaches a pre-established threshold, for example
in the range of 140-150 °C for polypropylene, the nozzles
14 are activated to spray an amount of water sufficient
to lower the material temperature to the desired value.
This value is within the range from the maximum tem-
perature that can be reached without melting the material
and about 20-25°C less than the VICAT softening point
according to ASTM D 1525 or ISO 306 (10 N).
[0041] The softened material, filled and delivered from
the container is collected by means that subject it to a
further steps of treatment that envisages at least its den-
sification, i.e. bulk density increase, e.g. by extrusion
through a short screw or an extruder and possibly a final
pelletization. In other words, in this step the material is
transformed into a product (preferably a granule) that can
be fed to an extruder or another moulding machine with-
out further treatment.
[0042] The granules can optionally be mixed in a mix-
ing and homogenising silo (not shown) before packaging.
[0043] The process is performed continuously and ma-
terial is added as it is collected from the base by means
of the extruder. The various processing parameters are
controlled by sensors, e.g. thermocouples for the tem-
perature of the softened material, sensors to measure
the energy absorbed by the electric motor 2 to detect the
conditions of the thermoplastic material, and a PLC that
operates the apparatus in a substantially automatic man-
ner.

EXAMPLE 1.

[0044] In a typical process 400 kg/hour of waste poly-
propylene sheets are fed to a 2000 litre vertical container
(hot mill) provided with a stirring/shredding device that
rotates at 850 rpm and with a delivery extruder having a
L/D ratio of 32, the extruder being provided with degas-
sing, continuous filter and final granulator. The PP sheets
fed to the container are weighed by four loading cells
while it is being transported along belt conveyor 18, which
is activated according to the quantity of material present
in the container and its condition. The material is disin-
tegrated and softened by the action of the stirring device
and the blades 3 and 3a, so that a gradient of material
is formed in the container, with material still in sheets in
the upper part and softened and shredded material in the
lower part of the container. The metering device 7 feeds
400 kg/hour of calcium carbonate with a ratio that is ac-
cording to the amount of PP fed by belt elevator 18; the
filler is fed to the area of the container in which the ma-
terial is softened (130-150°C for polypropylene) and the
filler is mixed to the material which is then collected

through the opening 19 by the extruder 5. The material
is plasticized and melt in the extruder, degassed, filtered
and granulated into pellets to give 800 kg/hour of poly-
propylene granules filled 50% with calcium carbonate.
[0045] The cost of the product is about 30% lower than
the same product obtained from the same starting ma-
terials but according to prior art process.

EXAMPLE 2

[0046] 400 kg/hour of waste polypropylene sheets and
600 kg/hour of calcium carbonate are treated according
to the process of example 1 to give 1000 kg/hour of 60%
PP granules. The cost of this product is about 30% less
than the traditionally obtained product.

Claims

1. A process of producing thermoplastic material con-
taining a filler comprising the steps of: feeding a base
thermoplastic material to a container (1) provided
with mixing and stirring means (2,3) comprising a
disintegrating means (3, 3a); increasing the temper-
ature of the base thermoplastic material until said
material has reached a softened condition by means
of said stirring and disintegrating means (3, 3a);
feeding a filler to said thermoplastic material in the
lower portion of said container (1), where the ther-
moplastic material is in a softened condition, by feed-
ing means (4), said feeding means comprising a
screw (10) fixed to said container (1), said screw
including a cylinder and having an outlet (12) in said
lower portion of the container (1), and further com-
prising a gravimetric metering device (7) physically
detached from said screw (10) and said container,
mixing said filler with said softened thermoplastic
material within said container (1); collecting said ma-
terial filled with said filler from said container and
carrying out a densification step of said softened and
filled material.

2. A process according to claim 1, wherein the temper-
ature of said softened thermoplastic material is within
the range of its melting point and 25°C less than its
Vicat softening point (10N), the melting point tem-
perature being excluded.

3. A process according to one of the previous claims,
wherein said densification step is an extrusion step.

4. A process according to one of the previous claims,
wherein the thermoplastic material is an industrial
waste material to be recycled.

5. An apparatus for producing filled thermoplastic ma-
terial comprising:
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a container (1) having mixing and stirring means
(2) comprising disintegrating means (3, 3a) for
bringing said thermoplastic polymeric material
to a softened condition and means (7,10) for
feeding a filler to said thermoplastic material
within said container; said feeding means com-
prising a screw (10) fixed to said container (1),
said screw including a cylinder and having an
outlet (12) located in said lower portion of the
container (1) where the thermoplastic material
is in a softened condition, and comprising a
gravimetric metering device (7) physically de-
tached from said screw (10) and said container;
means (5) for collecting the softened and filled
material from said container and means (5-6)
for subjecting said filled material to at least one
densification step.

6. An apparatus according to claim 5, further compris-
ing means of screening (13) the outlet (12) of said
filler feeding means (10) in said container (1).

7. An apparatus according to claim 5 or 6, further com-
prising means (14,15) to feed water and/or oil to said
container.

8. Apparatus according to one of the claims from 5 to
7, wherein said means for collecting and densifying
the filled material comprises an extruder (5) and a
granulator (6).

Patentansprüche

1. Verfahren zur Herstellung eines thermoplastischen
Materials, das einen Füllstoff enthält, umfassend die
Schritte: Einfüllen eines thermoplastischen Basis-
materials in einen Behälter (1), der mit Misch- und
Rühreinrichtung (2, 3) ausgestattet ist, die Zerklei-
nerungsmittel (3, 3a) umfasst; Erhöhen der Tempe-
ratur des thermoplastischen Basismaterials mit Hilfe
von Rühreinrichtung und Zerkleinerungsmittel (3,
3a) bis das Material einen Erweichungszustand er-
reicht hat; Zumischen eines Füllstoffes zu dem im
unteren Bereich des Behälters (1) befindlichen ther-
moplastischen Material, wobei sich das thermopla-
stische Material in einem erweichten Zustand befin-
det, wobei das Zumischen durch Zuführungsmittel
(4) erfolgt, wobei das Zuführungsmittel eine am Be-
hälter (1) befestigte Schnecke (10) umfasst, wobei
die Schnekke einen Zylinder beinhaltet und einen
Auslass (12) in dem unteren Bereich des Behälters
(1) aufweist, und weiterhin eine Dosierwaagenvor-
richtung (7) enthält, die physisch von der Schnecke
(10) und dem Behälter getrennt ist; Mischen des Füll-
stoffes mit dem erweichten thermoplastischen Ma-
terial innerhalb des Behälters (1); Sammeln des mit
dem Füllstoff gefüllten Materials aus dem Behälter

und Durchführen eines Verdichtungsschrittes des
erweichten und gefüllten Materials.

2. Verfahren gemäß den Anspruch 1, wobei die Tem-
peratur des erweichten thermoplastischen Materials
in einem Bereich von seinem Schmelzpunkt bis 25°C
unterhalb seines Vicat-Erweichungspunktes (10 N)
liegt, wobei die Temperatur des Schmelzpunktes
ausgenommen ist.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei es sich bei dem Verdichtungsschritt um
einen Extrusionsschritt handelt.

4. Verfahren nach irgendeinem der vorhergehenden
Ansprüche, wobei es sich bei dem thermoplasti-
schen Material um ein industrielles Abfallmaterial
handelt, das recycelt werden muss.

5. Vorrichtung zur Herstellung eines gefüllten thermo-
plastischen Materials umfassend:

einen Behälter (1) mit Misch- und Rühreinrich-
tung (2) enthaltend Zerkleinerungsmittel (3, 3a),
um das polymere thermoplastische Material in
einen erweichten Zustand zu bringen, und Mit-
teln (7, 10) zum Einfüllen eines Füllstoffes zu
dem thermoplastischen Material in dem Behäl-
ter; wobei die Zuführungsmittel eine am Behäl-
ter (1) befestigte Schnekke (10) umfasst, wobei
die Schnecke einen Zylinder beinhaltet und ei-
nen Auslass (12) in dem unteren Bereich des
Behälters (1) aufweist, in dem das thermopla-
stische Material in einem erweichten Zustand
vorliegt, und eine Dosierwaagenvorrichtung (7)
enthält, die physisch von der Schnecke (10) und
dem Behälter getrennt ist;
Mittel (5) zum Sammeln des erweichten und ge-
füllten Materials aus dem Behälter und Mittel (5
- 6) mit dem das gefüllte Material mindestens
einem Verdichtungsschritt unterworfen wird.

6. Vorrichtung gemäß Anspruch 5, welche darüber hin-
aus Mittel zum Screenen (13) des Auslasses (12)
des Mittels zum Einfüllen des Füllstoffes (10) in den
Behälter (1) umfasst.

7. Vorrichtung gemäß Anspruch 5 oder 6, welche dar-
über hinaus Mittel (14, 15) umfasst, um Wasser und/
oder Öl in den Behälter zu füllen.

8. Vorrichtung gemäß irgendeinem der Ansprüche 5
bis 7, wobei das Mittel zum Sammeln und Verdichten
des gefüllten Materials einen Extruder (5) und einen
Granulator (6) umfasst.
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Revendications

1. Procédé de production d’un matériau thermoplasti-
que contenant une charge comprenant les étapes
consistant à : charger un matériau thermoplastique
de base dans un récipient (1) muni d’un moyen de
mélange et d’agitation (2, 3) comprenant un moyen
de désintégration (3, 3a); élever la température du
matériau thermoplastique de base jusqu’à ce que
ledit matériau ait atteint un état ramolli par ledit
moyen d’agitation et le moyen de désintégration (3,
3a), alimenter en charge ledit matériau thermoplas-
tique dans la partie basse dudit récipient (1) dans
lequel ledit matériau thermoplastique est dans un
état ramolli par les moyens d’alimentation (4), lesdits
moyens d’alimentation comprenant une vis (10)
fixée audit récipient (1), ladite vis comprenant un cy-
lindre et ayant une sortie (12) dans ladite partie bas-
se du récipient (1) et comprenant en outre un dispo-
sitif de dosage gravimétrique (7) physiquement dé-
taché de ladite vis (10) et dudit récipient ; mélanger
une charge avec ledit matériau thermoplastique ra-
molli à l’intérieur dudit récipient (1) ; recueillir ledit
matériau contenant ladite charge dudit récipient et
réaliser une étape de densification dudit matériau
ramolli et chargé.

2. Procédé selon la revendication 1, dans lequel la tem-
pérature dudit matériau thermoplastique ramolli est
dans la plage de son point de fusion à 25°C inférieure
à son point de ramollissement Vicat (10N), la tem-
pérature du point de fusion étant exclue.

3. Procédé selon l’une quelconque d es revendications
précédentes, dans lequel ladite étape de densifica-
tion est une étape d’extrusion.

4. Procédé selon l’une quelconque d es revendications
précédentes, dans lequel le matériau thermoplasti-
que est un déchet industriel à recycler.

5. Appareil de production d’un matériau thermoplasti-
que chargé comprenant :

un récipient (1) ayant un moyen de mélange et
d’agitation (2) comprenant un moyen de désin-
tégration (3, 3a) pour amener ledit matériau po-
lymère thermoplastique dans un état ramolli et
un moyen (7, 10) pour alimenter une charge
dans ledit matériau thermoplastique à l’intérieur
dudit récipient, ledit moyen d’alimentation com-
prenant une vis (10) fixée audit récipient (1), la-
dite vis comprenant un cylindre et ayant une sor-
tie (12) située dans ladite partie basse du réci-
pient (1), dans lequel le matériau thermoplasti-
que est dans un état ramolli, et comprenant un
dispositif de dosage gravimétrique (7) physique-
ment détaché de ladite vis (10) et dudit récipient,

un moyen (5) pour recueillir le matériau ramolli
et chargé dudit récipient et
un moyen (5-6) pour soumettre ledit matériau
chargé à au moins une étape de densification.

6. Appareil selon la revendication 5, comprenant en
outre un moyen de tamisage (13) à la sortie (12)
dudit moyen d’alimentation de la charge (10) dans
ledit récipient (1).

7. Appareil selon les 5 ou 6, comprenant en outre un
moyen (14, 15) pour charger de l’eau et/ou une huile
dans ledit récipient.

8. Appareil selon les revendications 5 à 7, dans lequel
ledit moyen pour recueillir et densifier le matériau
chargé comprend une extrudeuse (5) et un granula-
teur (6).
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