20097141796 A1 |1 00 0 010 0O A0

<

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization . /gy | I NN 0T 0VAL O OO R
nternational Bureau S,/ ‘ )
(43) International Publication Date \'é’;___,/ (10) International Publication Number
26 November 2009 (26.11.2009) PCT WO 2009/141796 Al
(51) International Patent Classification: CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
B29B 17/02 (2006.01) D21B 1/02 (2006.01) EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
. o HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(21) International Application Number: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
PCT/IB2009/052131 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
(22) International Filing Date: NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
21 May 2009 (21.05.2009) SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: Italian
) (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
08425361.6 21 May 2008 (21.05.2008) EP ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant (for all designated States except US). ECO ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
QUADRINVEST S.R.L. [IT/IT]; Viale G. Matteotti 74, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK, TR),
1-89900 Vibo Valentia (IT). OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML,
(72) Inventors; and MR, NE, SN, TD, TG).
(75) Inventors/Applicants (for US only): LECCE, Roberto Declarations under Rule 4.17:
LIT/IT]; Via Boccaccio 35, 1-10132 Torino (IT). CERUT- as to applicant's entitlement to apply for and be granted
TI, Silvano [IT/IT]; Via Costantino Nigra 26, 1-10147 a patent (Rule 4.17(ii))
Salassa (Torino) (IT). ’
. —  of inventorship (Rule 4.17(iv))
(74) Agents: GERBINO, Angelo et al; Corso Emilia 8,
1-10152 Torino (IT). Published:
(81) Designated States (unless otherwise indicated, for every ~—  With international search report (Art. 21(3))

kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(54) Title: METHOD FOR RECYCLING COMPOSITE MATERIAL

(57) Abstract: The method for recycling composite material comprising cellulose, plastics material, aluminium and water and ob-
tained by a pulping process, comprises the phases of: - introducing the material into a tank full of water to allow settling of heavy
foreign bodies and separation of the residual solid fraction, - centrifuging the residual solid fraction, so as to reduce its moisture
content, - shredding and drying the solid fraction, so as to obtain a dried material having a water content of less than 2% and a cel-
Iulose content of less than 2%, - compacting the dried material, and - extruding the compacted material and subdividing it into
granules.



WO 2009/141796 PCT/1IB2009/052131

Method for recycling composite material

The present invention relates to a method for recycling composite material formed from
cellulose, plastics material and aluminium, in particular the multilayer laminate commonly

known by the brand name Tetrapak.

According to the prior art, Tetrapak (registered trademark) containers are subjected in a
paper mill to a pulping process which allows 65-70% of the cellulose originally present to
be recovered. On the other hand, the residual proportion of the composite material,

moistened by the pulping treatment, is landfilled or incinerated.

The object of the present invention is to provide a method for recycling said residual

proportion which allows it to be converted into a "secondary” raw material.

According to the invention, said object is achieved thanks to a method comprising the
phases of:

- introducing the material into a tank full of water to allow settling of heavy foreign
bodies and separation of the residual solid fraction,

- centrifuging the residual solid fraction, so as to reduce its moisture content,

- shredding and drying said solid fraction, so as to obtain a dried material having a
water content of less than 2% and a cellulose content of less than 2%,

- compacting the dried material, and

- extruding the compacted material and subdividing it into granules.

The final granulated material behaves in substantially the same way as a filled plastics
material and may accordingly be processed using the methods conventional in this sector,
such as for example injection moulding, to obtain desired articles. Preferably, the final

granules contain from 45 to 95 w/w % plastics material and from 5 to 55 w/w % aluminium.

Such articles include, for example, pens, spectacle frames, miscellaneous stationery articles,

insulating panels, motor vehicle components, grilles for household electrical appliances, etc.
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The composite material treated in the method of the invention typically comprises from 20
to 30% cellulose, from 10 to 20% plastics material, from 10 to 20% aluminium and from 30
to 45% water. Said percentages should be understood as percentages by weight.
Advantageously, the composite material is subjected to a disagglomeration treatment before
being introduced into the tank full of water, so as to enable more efficient separation of the

foreign bodies enclosed therein.

In preferred embodiments of the method of the invention, the shredding phase makes it
possible to obtain a material in the form of flattened particles having a mean area of between
80 and 140 mm’, the centrifugation phase is carried out at a speed of between 1200 and
2600 rpm, and/or the compaction phase is carried out so as to obtain a material in briquette

form.

Depending on the articles which it is intended to produce with the final granulated material,

the extrusion phase may be carried out with various types of extruders.

When said articles must have specific properties, the extrusion phase is carried out in a
planetary extruder, once appropriate additives well known in the art have been added to the
material to be extruded. For example, the material to be extruded has added to it fluidising
agents in a quantity of between 5 and 10 parts per 100 parts of material to be extruded,
and/or agents capable of imparting consistency in a quantity of between 10 and 20 parts per

100 parts of material to be extruded.

Alternatively, when the physical properties of the granular material do not have to meet
particular requirements, the extrusion phase may be carried out in a twin screw extruder

without the addition of particular additives.

A stream of dried material may optionally be divided into two or more sub-streams, each of
which is supplied to a specific extruder which has been appropriately selected on the basis

of the type of final articles to be produced.
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Further advantages and features of the present invention will become clear from the

following example of embodiment which is provided by way of non-limiting example.

A composite material obtained by a pulping process carried out in a paper mill has the
following percentage by weight composition:

- water 40%

- cellulose 30%

- polyethylene 15%

- aluminium 15%.

The composite material is first disagglomerated by subjecting it to a carding treatment and
is then introduced into a tank full of water to allow settling of any heavy foreign bodies and
separation of the residual solid fraction which has been softened having absorbed water.
Said residual solid fraction is conveyed onwards by means of a comb and a conveyor belt to
a centrifuge operating at approx. 1700 rpm and having, on its external surface, holes of a
diameter of approx. 2-3 mm so as to allow the majority of the water and the cellulose to
escape. The remaining material is then shredded and exposed to a stream of hot air, so as to
allow a dried material having the following percentage by weight composition to be
obtained:

- polyethylene 49%

- aluminium 49%

- water 1%

- cellulose 1%.

The dried material is then conveyed by means of a cyclone to a compactor, which shapes it
into briquettes. After an optional storage phase, the briquettes are then introduced into a

planetary extruder once conventional processing additives have been added.

The extruded product is then subdivided into granules which are finally bagged for dispatch

to the place of use.
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Naturally, the principle of the invention remaining the same, the details of construction and
forms of embodiment may be varied widely with respect to those described, which have
been given purely by way of example, without thereby departing from the scope of the
invention as defined in the attached claims. In particular, it has to be noticed that —
differently from known recycling methods — the one of the present invention does not

require the separation of aluminium from the plastics material.
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CLAIMS

1. A method for recycling composite material comprising cellulose, plastics material,
aluminium and water and obtained from a pulping process, said method comprising the
phases of:

- introducing the material into a tank full of water to allow settling of heavy foreign
bodies and separation of the residual solid fraction,

- centrifuging the residual solid fraction, so as to reduce its moisture content,

- shredding and drying said solid fraction, so as to obtain a dried material having a
water content of less than 2% and a cellulose content of less than 2%,

- compacting the dried material, and

- extruding the compacted material and subdividing it into granules.

2. A method according to claim 1, in which said shredding makes it possible to obtain a

material in the form of flattened particles having a mean area of between 80 and 140 mm’.

3. A method according to any one of the preceding claims, in which said centrifugation

is carried out at a speed of between 1200 and 2600 rpm.

4. A method according to any one of the preceding claims, in which said compaction is

carried out in such a manner as to obtain a material in briquette form.

5. A method according to any one of the preceding claims, in which said extrusion is

carried out in a planetary extruder.

6. A method according to claim 5, in which the material to be extruded has added to it
fluidising agents in a quantity of between 5 and 10 parts per 100 parts of material to be
extruded, and/or agents capable of imparting consistency in a quantity of between 10 and 20

parts per 100 parts of material to be extruded.

7. A method according to any one of the preceding claims 1 to 4, in which said
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extrusion is carried out in a twin screw extruder.

8. A method according to any one of the preceding claims, in which said composite
material obtained by a pulping process comprises from 20 to 30% cellulose, from 10 to 20%

plastics material, from 10 to 20% aluminium and from 30 to 45% water.

9. A method according to any one of the preceding claims, in which said plastics

material is polyethylene.

10. A method according to any one of the preceding claims, in which said composite
material is subjected to a disagglomeration treatment before being introduced into the

settling tank.

11. A method according to any one of the preceding claims, in which said granules

behave in substantially the same way as a filled plastics material.

12. A method according to any one of the preceding claims, in which said granules

contain from 45 to 95 w/w % plastics material and from 5 to 55 w/w % aluminium.
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