Office de la Proprieté Canadian CA 2634529 C 2014/10/28

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 634 529
Findustie Canada Industry Ganada 1R BREVET GANALIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2006/12/20 (51) Cl.Int./Int.Cl. D278 71/32(2006.01)
(87) Date publication PCT/PCT Publication Date: 200/7/0/7/12 | (72) Inventeurs/Inventors:
- . COLIN, PHILIPPE, FR;
(45) Date de délivrance/lssue Date: 2014/10/28 BERINGUET. PHILIPPE FR:
(85) Entree phase nationale/National Entry: 2008/06/20 GILLOT, XAVIER, FR:
(86) N° demande PCT/PCT Application No.: FR 2006/002802 TINEL, JEAN-YVES, F

(87) N° publication PCT/PCT Pubilication No.: 2007/077326 (73) Proprietaire/Owner:

o GEORGIA-PACIFIC FRANCE, FR
(30) Priorité/Priority: 2005/12/23 (FR0S5 13280) |
(74) Agent: RIDOUT & MAYBEE LLP

(54) Titre : PROCEDE DE PREPARATION DE PATE A PAPIER A PARTIR DE RECYCLES CONTENANT DES
CONTAMINANTS ET INSTALLATION POUR LA MISE EN OEUVRE DE PROCEDE
54) Title: METHOD FOR PREPARING PAPER PULP FROM RECYCLED PAPER CONTAINING CONTAMINANTS

37 la
W&j
2

- a b 16
2b % 2 ( ) _j 15 -/ _27»
5

10~ e

7

6 [ i

l HEN

(57) Abréegée/Abstract:

The Invention relates to a method for preparing paper pulp from recycled paper containing contaminants characterized in that it
comprises a first step of agitating the paper in the presence of water in order to obtain a mixture of fibres and contaminants In
suspension, a second step of coarsely sieving said mixture in order to separate the coarse contaminants from the rest of the
suspension, a third step of fine sieving In order to separate the fine contaminants from the coarsely-sieved suspension and a fourth
step of washing said coarse and fine contaminants in order to separate the reusable fibrous materials from the rest of the non-
reusable contaminants. In particular, the invention aims to provide a method for preparing paper pulp that is capable of producing a

good quality paper pulp from highly-contaminated recycled paper, especially having a contaminant level in the dry state that Is
greater than or equal to 15% by weight.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02634529 2008-06-20

(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION
EN MATIERE DE BREVETS (PCT)

(19) Organisation Mondiale de la Propriété
AFA00H 80 P Y10 A0 R0 00 A A

Intellectuelle
(10) Numéro de publication internationale

Bureau international
WO 2007/077326 Al

(51) Classification internationale des brevets : Francois Trutfaut, F-27000 Evreux (FR). TINEL, Jean-
D21B 1/32 (2006.01) Yves [FR/FR]; 6, chemin de la Saint Jean, F-27400 Am-

(21) Numéro de la demande internationale : freville sur Iton (FR).
PCT/FR2006/002802 (74) Mandataire : CORTIER, Sophie; Georgia-Pacific

France, Direction de la Propriété Intellectuelle, 23, boule-
vard Georges Clemenceau, F-92415 Courbevoie Cédex

(43) Date de la publication internationale

12 juillet 2007 (12.07.2007)

(22) Date de dépot international :
20 décembre 2006 (20.12.2006)

(FR).
(25) Langue de depot : francais (81) Etats désignés (sauf indication contraire, pour tout titre de
(26) Langue de publication : francais protection nationale disponible) : AE, AG, AL, AM, AT,

AU, AZ,BA, BB, BG,BR, BW, BY, BZ, CA, CH, CN, CO,

(30) Donnees relatives a la priorite : CR. CU. CZ. DE, DK, DM, DZ. EC. EE. EG. ES. FI. GB,

05 13230 23 dei:embre 2005 (23.12.2005) FR GD. GE. GH. GM. GT. HN. HR. HU. ID. IL. IN. IS. JP
(71) Déposant (pour tous les Etats désignés sauf US) : GEOR- KE, KG, KM, KN, KP, KR, KZ. LA, LLC, LK, LR, LS, I.T,
GIA-PACIFIC FRANCE [FR/FR]; 11, route Industrielle, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
F-68320 Kunheim (FR). NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
(72) Inventeurs; et SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
(75) Inventeurs/Déposants (pour US seulement) : COLIN, 'L TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Philippe [FR/FR]; 14, rue du Quai, F-68040 Ingersheim (84) Etats désignés (sauf indication contraire, pour tout titre
(FR). BERINGUET, Philippe [FR/FR]; 7, rue de la Mare, de protection régionale disponible) : ARIPO (BW, GH,
F-27110 Ecquetot (FR). GILLOT, Xavier [FR/FR]; 7, rue GM, KE, LS, MW, MZ., NA, SD, SL., SZ, TZ, UG, ZM,

[Suite sur la page suivante]

(54) Title: METHOD FOR PREPARING PAPER PULP FROM RECYCLED PAPER CONTAINING CONTAMINANTS

(54) Titre : PROCEDE DE PREPARATION DE PATE A PAPIER A PARTIR DE RECYCLES CONTENANT DES CONTAMI-
NANTS ET INSTALLATION POUR LA MISE EN OEUVRE DE PROCEDE

| 5 [_12 )
e

™5 10~ L — o
'7? . 117 14
| — |
e ‘%}9 Nk
A%
A | 13

(57) Abstract: The invention relates to a method for preparing paper pulp from recycled paper containing contaminants charac-
terized in that it comprises a first step of agitating the paper in the presence of water in order to obtain a mixture of fibres and
contaminants in suspension, a second step of coarsely sieving said mixture in order to separate the coarse contaminants from the
rest of the suspension, a third step of fine sieving in order to separate the fine contaminants from the coarsely-sieved suspension
and a fourth step of washing said coarse and fine contaminants in order to separate the reusable fibrous materials from the rest of
) the non-reusable contaminants. In particular, the invention aims to provide a method for preparing paper pulp that is capable of

producing a good quality paper pulp from highly-contaminated recycled paper, especially having a contaminant level in the dry state
O that is greater than or equal to 15% by weight.
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(57) Abrégé : Linvention concerne un procédé de préparation de pate a papier a partir de papiers recyclés contenant des contami-
nants caractérisé en ce qu'il comporte une premiere étape de brassage du papier en présence d'eau afin d'obtenir un mélange de fibres
et de contaminants en suspension, une seconde étape de tamisage grossier dudit mélange afin de séparer les contaminants grossiers
du reste de la suspension, une troisieme étape de tamisage fin afin de séparer les contaminants fins de la suspension grossiérement
tamisée et une quatrieme étape de lavage desdits contaminants grossiers et fins afin de séparer les matieres fibreuses récupérables du
reste des contaminants non récupérables. L'invention vise en particulier a fournir un procédé de préparation de pate a papier capable
de produire une pate a papier de bonne qualité a partir de papiers recyclés fortement contaminés, possédant notamment un taux de
contaminant a I'état sec supérieur ou égal a 15 % en poids.
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METHOD FOR PREPARING PAPER PULP FROM RECYCLED PAP.
CONTAINING CONTAMINANTS

The 1nvention relates to a method for preparing paper

pulp from recycled paper containing contaminants.

The 1nvention also relates to an 1nstallation intended

for the application of the said method.

Well before the i1nternational community decided ¢to
limit the growth of industrial or domestic waste which
was harmful to both the environment and the economy,
the paper industry had regularly been recycling some of

1ts products for many vears.

From now on, the recycling of used paper or cardboard

P

will provide a considerable proportion of the cellulose

fibres used to'prepare paper pulp.

However, 1in spite of the increasing resources used for
this purpose, the volume of recycled paper which can be
used at present is still limited, and does not provide
a sufficient supply to meet all requirements in this
area. This 1s because the recycling installations used
at present are only suitable for treating recycled
papers with a low cohtent of contaminants, particularly

those having a content of contaminant below 15% and

preferably below 3%.

When attempts were made to extend the sources o©of fibre
supply to recycled paper with a high content of

contaminant, particularly that having a c¢ontent of

contaminant in excess of 15%, 1t wag found that the
pulps obtained from thils recycled paper frequently had
a poorer qguality than the pulps obtained from natural
materials, and were therefore unsuitable for producing
high-guality paper. This 1s8 due, 1in particular, to the

presence 1n the pulp of considerable gquantities of
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impurities, which significantly alter the mechanical or

physical characteristics of the finished paper.

It has been found that the presence of these impurities
in the pulp 1s generally due to an unsatisfactory
preliminary  Process of separating the cellulose
materials, on the one hand, from the contaminating
materials, on the other hand, in the paper for
recycling. The term “contaminating materials” denotes
both heavy materials, such as pieces of metal, stones
of varying size and shape or sand, and light materials,

such as plastic film, string or adhesive.

In relatively old recycling techniques which are now

obsolete, this stage of separation was generally

carried out by feeding a mixture of water and recycled

paper 1into a disintegrating apparatus of the pulper
type, at the bottom of which was placed a grid pierced
with holes. Any particle or material having a size
greater than the diameter of the holes was therefore

retained by the grid and thus formed the unused

contaminant part of the recycled paper.

However, this separation process had a certain number

of drawbacks.

On the one hand, there wags a considerable risk that the

grid of the pulper would be blocked relatively quickly

because of the accumulation of the waste. It was
therefore necessary to c¢lean the grid of the pulper
regularly, causing machine downtime which was harmful

to the overall recycling process.

|

On the other hand, a relatively 1large amount of
potentially reusable cellulose fibres wWa s not

infrequently retained on the grid of the pulper and

'Subsequently_removed with the other contaminants.
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This resulted in a relatively high loss of fibres and
thus a mediocre efficiency of the overall recycling

process.

Furthermore, these old installations could not

efficiently filter fine or small-sized contaminants,

which were liable to appear in the final pulp.

It was therefore difficult to obtain a high-quality

pulp, 1in other words one substantially free of any

contaminating material.

To overcome these drawbacks, 1t has been proposed more

recently that the filtration stage should be separated

- from the mashing stage.

Current recycling 1nstallations therefore now use
pulpers without filtration grids, particularly pulpers

with a mashing helix, called “helico" pulpers.

Such apparatus has 1n particular been described 1in
Patent Applications FR 2 493 364, FR 2 455 649,

EP O 126 632 or EP 0O 124 431.

d

This type of pulper includes a rotary stirring means of
vertical axls, possessing one or more blades arranged
in a helix around the axis, which means 1impose on the
material an axial descending movement followed Dby

centrifugal movement on a smooth bottom.

With such apparatus, the defiberizing 1is performed by
fibre-on-fibre friction, the centrifuged material being
thrown onto relatively stationary material. Little
shredding takes place and consequently the contaminants

or 1mpurities are preserved and not divided, whereas

the paper 1s defiberized.

These pulpers therefore simply put the paper fibres

back into suspension in the presence of water, without
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altering either the cellulose materials or  the

contaminants.

The concentration obtained in these pulpers 1is around

15% as dry matter.

The resulting mixture 18 then sent to a filtration

apparatus separate from the pulper, this apparatus
prerforming the operation of sorting the reusable

cellulose materials from the contaminants.

Various kinds of apparatus are currently .available for

this purpose.

However, the Applicant has obtained ©particularly
beneficial results by using a filtration apparatus of
the drainage cone type, for example that designed and

produced by the Kadant Lamort company.

Such a filtration apparatus takes the form of a closed
volume, generally cylindrical or substantially
cylindrical, having 1inside 1t a separating grid 1in
front. of which a cleaning member commonly called a
“foil” moves, the purpose of this member being to

prevent contaminants from obstructing the grid. The

inner space of the wvolume downstream of the grid 1is

[~

also subjected to a pressure drop by means of a pump,

for example.

However, this technology has drawbacks substantially

similar to those of the preceding technology.

In particular, the grid of the drainage cone filtration
apparatus can  become blocked as the filtration
operations proceed. As before, this results in machine
downtime for c¢leaning, and consequently a loss of

output, as well as 1less fine and 1less precise

filtration.
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These drawbacks are also accentuated by the fact that
the volume of contaminants 1introduced 1i1nto the pulper
is generally greater than that which can be accepted by

a drainage cone filtration apparatus.

The substantial increase in the content of contaminant
present 1in papers for recycling also Inevitably causes
a concomitant aggravation of the problems mentioned

above.

In order to obtalin a certain pulp quality from sources

'

of highly contaminated raw materials, 1t 1s therefore

currently necessary to increase the filtration stages

excessgively, or to limit the efficiency of the

recycling process.

Current installations, as well as older i1installations,
are therefore no longer capable of supplying high-
quality pulps from such recycled paper, 1if 1t 1is
desired to maintain or even 1increase the output and

contain, or even reduce, the production costs.

The invention therefore proposes to provide a new

method for preparing paper pulp from recycled . papers

which does not have the drawbacks of the aforementioned
prior art, particularly a method for préparing paper
pulp which can supply high-gquality paper pulp from
highly contaminated recycled paper.

For this purpose, according to the invention, what 1is

proposed 1s a method for preparing paper pulp from

recycled paper containing contaminants, characterized
in that it comprises the following successive stages:

1) a first stage of mashing the paper in the presence
of water 1in order to obtain a mixture of fibres
and contaminants 1in suspension,

ii) a second stage of coarse screening of the said
mixture, in  orderx to separate the coarse

contaminants from the rest of the suspension, the
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first and second stages being carried out by means
of a pulper provided with a rotary stirring means,
in which at least one grid pilerced with large

holes is positioned under the said rotary stirring

means,

1ii1) a third stage of fine screening for separating the
fine contaminants from the c¢oarsely screened
suspension obtained 1n stage (11),

iv) & fourth stage of washing the said coarse and fine
contaminants in order to separate the recoverable
fibrous materials from the <rest o©of the non-
recoverable contaminants, the said stage being
carried out by means of a washing drum having at

least two successive zones provided with holes

over at least part of their surface,

and in that the washing water coming from the first
zone 1s sent to an intermediate mixing chest 1in which
the coarsely screened suspension is collected before it
1s finely screened,‘Eﬂui the washing water from the
second zone, which has a lower fibre content than the

washing water coming from the first zone, 1s sent to

the pulper.

In another embodiment of the invention, the third stage

is carried out by means of a filtration apparatus ot
the drainage cone type, in which a grid pierced with

fine holes 1s placed.

In another embodiment o©f the 1nvention, the diameter of
the holes of the grid of the pulper i1s greater than the
diameter of the holes of the grid of the drainage cone
filtration apparatus, and 1s preferably at least twice
as great as the diameter of the holes of the grid of

the drainage cone filtration apparatus.

In another embodiment of the invention, the diameter of
the holes of the grid of the pulper 1s 1in the range
from 8 to 15 mm, and is preferably approximately equal

to 10 mm, and the diameter of the holes of the grid of
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the drainage cone filtration apparatus 1s 1in the range.
from 2 to 6 mm, and 1s preferably approximately equal

CO 4 mm.

In another embodiment o©f the invention, the first
pierced area of the drum has holes with a diameter of
approximately 8 mm and the second pierced area has

holes with a diameter of approximately 10 mm.

In another embodiment of the invention, the coarse and
fine contaminants separated 1in the second and third
stages are collected 1in a storage reservolr before

being washed.

Sy

In another embodiment of the invention, the recycled

paper has a content of contaminant 1in the dry state

greater than or equal to 15% by weight.

Configured in this way, the invention thus makes 1t
possible to filter the heavy or large-sized
contaminants 1nitially in the pulper, thus avoiding the
problems of blocking of the grid of the drainage cone

filtration apparatus, the latter apparatus simply being

required  to filter the finer or smaller-sized

contaminants.

The invention also relates to an 1installation intended

for the application of the said method of preparing

paper pulp; the said installation is characterized 1in
that 1t comprises:

- a pulper equipped with a rotary stirring means

and with a 'screening grid, the said pulper

being designed to mash the paper 1n the

presence of water so as to obtain a mixture of
fibres and contaminants 1n suspension and to
carry out coarse screening of the said mixture
in order to separate the coarse contaminants

from the rest of the suspension;
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- an additional screening device of the draining
cone type, 1n which a grid pierced with the
fine holes 1s placed, the said additional
screening device being designed to carry out
fine screening 1n order to sgeparate the fine
contaminants from Lhe coarsely screened
suspension;

- an intermediate mixing chest for collecting the
coarsely screened suspension before' 1t 1S
finely screened;

-~ a washing drum designed to wash the coarse and
fine contaminants 1n order to separate the
recoverable fibrous materials from the rest of
the non-recoverable contaminants, the sailid drum
having two successive zones provided with holes
over at least part of their surface; and

- a pipe for sending the washing water coming
from the first zone to the 1intermediate mixing
chest and a pipe for sending the washing water

coming from the second zone, which has a lower

fibre content than the washing water coming

from the first zone, to the pulper.

In a variant of the invention, the diameter of the

holes of the grid of the pulper 1is greater than the
diameter of the holes o©f the grid of the additional
screening device, and 1s preferably at least twice as

great as the diameter of the holes of the grid of the

additional screening device.

In another variant of the invention, the diameter of
the holes of the grid of the pulper 18 1n the range
from 8 to 15 mm, and 1s preferably approximately equal
to 10 mm, and the diameter of the holes of the grid of
the additional screening device 1s in the range from 2

to 6 mm, and 1s preferably approximately equal to 4 mm.

In another variant of the invention, a first area of

the drum has holes with a diameter of approximately
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8 mm and a second area of the drum has holes with a

diameter of approximately 10 mm.

Other advantages and characteristics will be made
clearer by the following description of a method for
preparing paper pulp according to the invention, which

refers to the drawings 1n which:

- Figure 1 1s a schematic representation of an

installation intended for the application of the method

according to the present invention.

The installation comprises, 1n particular, a conveyor 1
which feeds material for recycling la to a
disintegrating apparatus 2, of the “helico” pulper
type. The concentration obtained 1in this pulper 1is

around 15% as dry matter.

The material for recycling la generally takes the form
of bales or paper 1in bulk, including both reusable
cellulose materials and non-reusable contaminating
materials. The contaminating materials can represent
more than 15% by weight of the said material. As a
general rule, the material for recycling 1la can Dbe

selected from the materials 1n classes 2.06 or 5.03

N 643 standard, for example card

[ W——

according to the
packages for food-grade liquids of the Tetra Pak® type

including plastic and/or metallic films.

The pulper 2 has a centrifugal stirring rotor 2a,
rotating about a vertical axlis and possessing at least
one blade describing a helix around this vertical axis.
Such a rotor 2a does not perform any separation: 1t
creates frictional forces between the constituents of
the material for recycling 1la, causing detachment of
the inks and the disintegration of the cellulose
materials, but without causing any disintegration of

the contaminants. When the washing water has been added

to the pulper 2 through the pipe 3, the mixture of
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washing water and material for recycling 1s then mashed

by means of the rotor 2a.

A pierced extraction plate 2b, or grid 2b, placed under

-

the rotor 2a 1is then used for a first coarse gcreening
of the material for recycling 1la. In a preferred
variant of the 1nvention, the grid 2b has holes with a

diameter substantially equal to 10 mm.

A discharge pipe 4, or a removable wall 4, positioned
in the lower part of the pulper 2 above the grid 2b,
can be used to discharge the materials retained by the
grid 2b, corresponding to the unscreened fraction of
pulp, towards a storage reservolir 14. This fraction
theoretically contalns a high p'roportion of
contaminants and a low proportion of ' potentially

reusable cellulose materials.

Additionally, a dischargé' pipe 5, opening 1nto the
lower part of the pulper 2 below the grid 2b, carries
the materials not retained Dby the grid 2b,
corresponding to the coarsely screened fraction of
pulp, towards an 1intermediate blending chest 6. This
fraction includes, for example, a relatively high
gquantity of cellulose materials and normally a low

quantity of contaminants.

In order to optimize the output of the overall
recycling process as much as possible, an additional
filtration operation 1s therefore carried out on both
the unscreened pulp fraction and the coarsely screened
pulp fraction. These operations will, for example, make
it possible to incorporate into the pulp the maximum
guantity of cellulose materials 1initially present in
the material for recycling, and to eliminate from the

pulp all or virtually all the contaminants of the said

material for recycling.
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Initially, the coarsely screened pulp fraction 1is sent
by means of a pipe 8 to a filtration apparatus 9 of the
drainage cone type, which carries out a fine screening
of the said fraction. The grid or screen 9a of the
drainage cone filtration apparatus 9 1is provided for
this purpose with holes having a dilameter smaller than

that of the holes of the grid 2b of the pulper 2. In

particular, if the diameter of the holes of the grid 2b
of the pulper 2 1s approximately equal to 10 mm, the
diameter of the holes of the screen 9a of the drainage
cone filtration apparatus 9 1s approximately equal to

4 mm.,

At the same time, and at regular intervals, the pulp
fraction retained by the grid 9%a of the drainage cone
filtration apparatus 9 1is sent to the storage reservolr
14, being thus added to the unscreened pulp fraction

retained by the grid 2b of the pulper 2.

At the outlet ot the drainage cone filtration apparatus
9, the pulp fraction not retailned by the grid 9a,
called the finely screened pulp fraction, therefore
constitutes the pulp which i1s potentially usable 1n the

downstream process of paper pulp preparation. Before

tl

being subjected to optional additional stages 13 of
fibre sorting and separation, the resulting pulp 1is
first sent to an outlet chest 12 by means of a

discharge pipe 11.

As for the pulp fraction stored 1in the reservolir 14,
this is sent by means of a pipe 15 1into a washing drum
16, commonly called a trommel, which separates the
reusable fibrous materials from the non-reusable
contaminants. This washing drum 16 operates on the
principle of an axial movement of pulp 1nside a hollow

cylinder provided with holes in at least part of 1its

surface. By the action of centrifugal force, the
mixture 1s mashed, agitated and washed, the finest

fractions of this pulp passing through the holes, while
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the coarser fractions remain in the c¢ylinder. In a
preferred variant of the invention, the drum 16 has at
least one first pierced area having, 1n 1ts axial
direction, holes with a diameter of approximately 8 mm

and a second pierced area having holes with a diameter

of approximately 10 wmm. This 1s Dbecause, when

configured in this way, the washing drum 16 has proved
to be particularly efficient in separating any

contaminants of the cellulose materials which are still

present in the pulp fraction to be processed.

At the outlet of the washing drum 16, the washing water
is separated: the water from the first ‘area, with a
higher fibre content, is sent through a pipe 7 to the

blending chest 6 to be processed agaln by the drainage

L.

cone filtration apparatus 9, while the water from the
second area, with a lower fibre content, ig sent

through the pipe 3 to be used for dilution 1in the
pulper 2.

As for the materials retained 1n the drum, these are
discharged from the installation by means of a reject

chute 17 before being compacted or destroyed.

Clearly, the example of embodiment described above does
not limit the present invention in any way, and other
modifications or addition of stages to the method or
addition of devices to the installation can be
envisaged without departure from the scope ot the

invention.
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What is claimed is:

1. A method for preparing paper pulp from recycled papers
containing contaminants, comprising the following successive
stages:

a) a first stage of mashing the paper 1n the presence
of water in order to obtain a mixture of fibres and
contaminants in suspension;

b) a second stage of coarse screening of said mixture,
in order to separate said mixture into a pulper rejects
stream comprising coarse contaminants and a pulper accepts
stream, the first and second stages being carried out by
means of a pulper with a helical agitator, in which at least
one grid pierced with holes is positioned under the helical
agltator;

c) a third stage of fine screening for separating the
pulper accepts stream into a secondary rejects stream
comprising fine contaminants from the pulper accepts stream
obtained in stage b) and a secondary accepts stream;

d) a fourth stage of washing said pulper rejects stream
comprising said coarse contaminants and said secondary
rejects stream comprising said fine contaminants in order to
separate recoverable fibrous materials therefrom, said
fourth stage being carried out by means of a washing drum
having at least two successive zones, including a first zone
and a second zone, each said zone being provided with holes
over at least part of its respective surface;

wherein the fiber content of water coming from the
first zone is greater than that coming from the second zone,

and washing water coming from the first zone of said washing
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drum 1s sent to an intermediate mixing chest in which the
accepts stream from said pulper is collected before being
finely screened, and wherein the washing water from the

second zone 1s sent to the pulper.

2. The method according to claim 1, wherein the third
stage is carried out by means of a drainage cone filtration

apparatus, in which a grid pierced with holes 1s placed.

3. The method according to claim 2, wherein the diameter
of the holes of the grid of the pulper 1s greater than the
diameter of the holes of the grid of the drainage cone

filtration apparatus.

4 . The method according to claim 3, wherein the diameter
of the holes of the grid of the pulper is at least twice the

diameter of the holes of the grid of the drainage cone

filtration apparatus.

5. The method according to claim 3, wherein the diameter
of the holes of the grid of the pulper is in the range from

8 to 15 mm, and the diameter of the holes of the grid of the

drainage cone filtration apparatus is in the range from 2 to

6 mm.

6. The method according to any one of claims 1 to 5,
wherein the holes of the first zone of the washing drum have
a diameter of about 8 mm while the holes of the second zone

of the washing drum have a diameter of about 10 mm.
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7. The method according to any one of claims 1 to 6,
wherein the rejects stream from said pulper and the rejects

stream from said third stage are combined to be washed.

8. The method according to claim 7, wherein the rejects
stream from said pulper and the rejects stream from said

third stage are combined to be washed in said washing drum.

9. The method according to any one of claims 1 to 8,
wherein the recycled paper contains said contaminants in an
amount greater than or equal to 15% by weight, in a dry

state.

10. An apparatus for repulping and cleaning of contaminated
waste paper comprising:

a) means for supplying contaminated waste paper and
water;

b) a pulper adapted to receive salid waste paper and
said water, said pulper being equipped with a rotary
stirring means and with a screening grid, said pulper beilng
adapted to mash said contaminated waster paper in the
presence of said water so as to obtain a mixture of fibres
and contaminants in suspension and to carry out coarse
screening of said mixture in order to separate said mixture
into a primary rejects stream and a primary accepts stream;

c) a secondary screening device comprising a drainage
cone filtration apparatus, in which a grid pierced with fine
holes is placed, said secondary screening device being
adapted to receive and carry out fine screening of said

primary accepts stream from b) in order to separate said



e T

CA 02634529 2014-01-16

primary accepts stream into a secondary accepts stream and a

secondary rejects stream;

d) an intermediate mixing chest disposed between said
pulper and sailid secondary screening device, said
intermediate mixing chest being adapted for collecting the

primary accepts stream before it ig finely screened in said

secondary screening device;

e) a washing drum adapted to receive and wash both the
primary rejects stream from said pulper and the secondary
rejects stream from said secondary screening device, said
washing drum being adapted to separate recoverable fibrous
materials from the secondary rejects stream and the primary
rejects stream, said washing drum having a first zone and a

second zone defined therein, each provided with holes over

at least part of its surface; and

f) a conduit for sending the washing water coming from

the first zone to the intermediate mixing chest and a
conduit for sending the washing water coming from the second

zone to the pulper, the washing water coming from the second

zone having a lower fibre content than the washing water

coming from the first zone.

11. The method according to claim 10, wherein the pulper

includes at least one grid pierced with holes, and wherein

the diameter of the holes of the grid of the pulper 1is
greater than the diameter of the holes of the grid of the

drainage cone filtration apparatus.

12. The method according to claim 11, wherein the diameter

of the holes of the grid of the pulper is at least twice the
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diameter of the holes of the grid of the drainage cone

filtration apparatus.

13. The apparatus according to claim 11, wherein the
diameter of the holes of the grid of the pulper 1s 1in the
range from 8 to 15 mm, and the diameter of the holes of the

grid of the drainage cone filtration apparatus 1s in the

range from 2 to 6 mm.

14. The apparatus according to any one of claims 9 to 13,
wherein the holes of the first zone of the washing drum have

a diameter of about 8 mm while the holes of the second zone

of the washing drum have a diameter of about 10 mm.
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