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(57) Abstract b w"

The present invention relates to a method of and apparatus for treating waste paper, the method and apparatus being espe-
cially suitable for treating difficultly comminutable waste paper and board. Different acking and wrapping papers, corrugated
board, wrappings covered with polyethylene, other plastic-covered boards, Tetrapak‘@rpackings and other layered papers hav-
ing a great amount of contaminants can be given as examples. In the method according to the invention the material to be
treated is initially comminuted, comminuted further and screened so that in the initial comminuting stage the fibrous materi-
al is separated from the plastic; foils, etc. rejects and that in the further comminuting stage the fibrous material is defibrized
to the extent that it can be screened. The apparatus for realizing the method comprises an HC-pulper (4), material inlet
means into the HC-pulper (2), material discharge means (14) from the HC-pulper, a defibrizing drum (6) having a defibriz-
ing portion (22), and accept and reject discharge means (40, 44).
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A METHOD OF AND AN APPARATUS FOR TREATING WASTE PAPER

The present invention relates to a method of and an appara-
tus for treating waste paper, the method and apparatus
being specially suitable for comminuting those kinds of
paper and board which are difficult to comminute, e.g.
different packing and wrapping papefs, corrugated boards,
polyethylene-covered wrappings, other plastic-covered
boards, TetrapakTM—packings and other layered papers with
a great amount of contaminants.

The so-called FibreflowIM-drum is previously known from,
e.g., US Patents 4,518,500 and 4,687,146, and is a drum
which is capable of defibrizing easily comminutable waste
paper, such as newsprint or the like. Both the construction
and operating principle of the Fibreflow M-drum are rela-
tively simple. The drum comprises two zones, separated by
a partition wall, the first zone, the so-called comminuting
zone, receives the material to be treated and is provided
with a non-perforated mantle having ribs extending radially
towards the axis of the drum. The ribs are to 1lift the
material to be defibrized upwards and then to allow the
material to fall down against the bottom of the drum, the
impact comminuting the waste paper into fiber flocks. The
flocculated fiber pulp is then led through an opening in
the partition wall to the second, perforated, portion of
the drum, where the accepted pulp particles are screened
through the openings and the reject, such as pieces of
plastic, thread, wire etc. are directed to a discharge via
an outlet at the end of the drum. A characteristic feature
of a drum such as this is that the more difficult the
material is to defibrize, the longer it will be allowed to
be tumbled in the drum. Another characteristic feature of
a drum such as this is that difficult materials cannot be
treated, as the operation of the drum is very gentle,
which as itself saves the fibres.
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Further, DE patent publication 32 25 538 discloses an
apparatus for treating waste paper or the like, in which
apparatus a drum-like screening device is in communication
with a high consistency pulper comprising a cylindrical
vessel and a high speed rotor arranged at the bottom
thereof, the rotor subjecting the pulp to strong shearing
forces and naturally, to some extent, also physically
cutting the pieces on its way, thus also physically cutting
the fibres. According to said DE publication, pulp initially
comminuted in a batch-type pulper is discharged at a
consistency of a little over 10% to an intermediate or
buffer vessel arranged on a horizontal axis, the wall of
the vessel being provided with a screw feeding the pulp
towards a coaxial screen drum. The consistency of the pulp
in the intermediate vessel is, as mentioned, about 10%, from
which value the consistency is diluted to about 4-5% while
the pulp is being conducted towards the screen drum. The
screen drum comprises two zones, a first, very short, non-
perforated portion, into which the liquid needed for
diluting the pulp is directed via a concentric duct, and
a second, long, conventional screening portion provided with
relatively large (15 mm) perforations, in which portion

the fibrous material is separated from the material to be

rejected.

EP specification 194 332 discloses another prior art
solution in which waste paper is treated in two subsequent
drums arranged to rotate on separate shafts. In a way, in
this solution the above-mentioned Fibreflow M-drum is
divided in two. In the EP specification, nevertheless, the
pulp pre-treated in the first drum is discharged via a
connecting tube to the inlet end of the second, mainly
perforated, drum. Nozzles for introducing dilution liquid
are arranged at the connecting tube. The inlet end of the
perforated drum comprises a so-called mixing zone, where
the pre-comminuted pulp is diluted and mixed with water

for the consistency to suit the screening. The mixing zone
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of the drum is provided with internal ribs like the Fibre-

flowTM-drum.

Both the FibreflowIM-drums and the defibrizer according to
the EP application have the disadvantage that they are
hardly or not at all suitable for treating difficultly
comminutable materials. In order to achieve satisfactory
results with the above defibrizers, the temperature of the
treated suspension has to be as high as 90°C and chemicals
have to be fed into the suspension so as to make the
suspension heavily alkaline. Nevertheless, because of both
the temperature and the alkalinity of the suspension the
reject is also -comminuted, dis_solved' or melted into the
suspension, thus leaving the result far from optimal. In
addition to this, treatment times are long and energy
consumption accordingly high. Further, if a defibrizing
drum only is used for treafing difficultly comminutable
waste paper, there will be problems with de-inking, as the
drum does not physically stress the secondary material so
as to cause the ink etc. particles to be easily separable

from the suspension in the screening/washing stage.

The combination of a high consistency pulper and a screen
drum as described in the above DE publication is not
optimal, because the material is comminuted solely in the
so-called HC-pulper, which, of course, capable of performing
that task, but which in the process of comminuting the
material also cuts the fibres and consumes large quantities
of energy. As is known, the motors used in HC-pulpers are
of the order of 1000 kW, and in this case all the energy
consumption of the waste paper treatment process can be
considered to be due to the HC-pulper. A typical treatment
time in a batch pulper is about 15-30 minutes, and thus
the energy consumption is about 250-350 kWh/batch.

The object of the method and apparatus according to the
invention is to optimize the treatment of waste paper,

the optimal treatment including
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- reduced energy consumption
- reduced amount of impurities and cut fibres

- improved screening results
- efficient deinking
- efficient removal of stickies.

A characteristic feature of the method according to the
invention is that the treatment time in the HC-pulper has
been considerably reduced, the time now being about 8-15
minutes. Accordingly, the screen drum has been provided
with a further defibrizing zone, not only for diluting and
evenly mixing the suspension, but also for further defibriz-
ing the suspension, the defibrizing being assisted by the
initial comminution in the HC-pulper. The bonds, whether
glue- or other bonds, between the particles of the pulp
discharged from the HC-pulper have been loosened to the
extent that even the relatively gentle operation of the
screen drum will attain practically the same result as an
HC-repulping lasting twice as long, but without violently
cutting the fibres the way an HC-pulper would do.

The characteristic features of the apparatus and method
L}
according to the invention will become clear from the

accompanying claims.

In the following, the invention will be described by way
of example in closer detail with reference to the accompany-
ing drawings, in which

Fig. 1 is a schematic cross-section of an apparatus

according to the invention, and
Fig. 2 is a fragmentary elevation of an advantageous

construction of & defibrizing drum of an apparatus

according to the invention.

As illustrated in Figure 1, the apparatus according to the

invention generally comprises a conveyor 2 or the like,
by means of which the material to be treated is introduced

into a high consistency pulper 4, wherefrom the partly
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comminuted material is discharged into the defibrizing
drum 6. The high consistency pulper or, in short, the HC-
pulper, comprises an actual pulper vessel 8, a rotor 10
arranged at the bottom thereof, advantageously in the
central part of the‘bottom, a liquid inlet 12, and an
outlet 14 for the initially comminuted material, advanta-
geously arranged at an angle of about 35-60°, preferably
at an angle of about 45°. The outlet 14 is provided with a

" valve 16 for closing the outlet during the initial comminu-

tion in' the bulper 4. A dilution 1liquid inlet 18 for
éonfrollihg the consistency of the material to be treated
further is arranged to communicate with either the outlet
14 or the first end of the defibrizing drum 6. The inlet
18 can be replaced by a plurality of inlet nozzles connected
to an annular dilution liquid inlet duct, the nozzles
being arranged around the outlet and possibly slanted to
the direction of the flow of pulp. The defibrizing drum 6
comprises parts described in the above-mentioned US patents,
in other words the drum 6 is divided into two parts by a
partition wall 20, the receiving, first end 22 of which
is non-perforated and provided with substantially axial
interior ribs 24 for lifting the pulp as the drum rotates,
after which the pulp is allowed to fall down against the
bottom of the drum, thus comminuting the low-consistency
pulp further. This so-called further comminution zone is
provided with either adjustable or fixed baffles 30 for
retaining the pulp in the zone long enough to achieve the
desired degree of defibrizing. As the material is treated
in the defibrizing drum its consistency becomes that of
being homogenized, after which it can be discharged by a
feed scoop or the like through an opening 26 in the parti-
tion wall 20 into the screening portion 28 of the defibriz-
ing drum. The screening portion 28 is perforated, thus
enabling all the pulp particles smaller than the openings
to be accepted through the openings while the larger
particles remain inside the drum, wherefrom they are
discharged via the second end of the drum to the rejects
and for further treatment. The screening portion can be
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provided with, as illustrated in Fig. 2, a two-stage
screening portion 28' consisting of two perforated drums 32
and 34, one within the other, the inner drum 32 of which
is provided with larger openings (7—lb mm) for separating
the largest contaminant particles, whereas the outer drum
34 is provided with the actual screening openings (4-6 mm)

for withdrawing the accept.

From the either single- or two-stage screening portion 28
the accepted pulp is discharged through the perforated
drum to a vessel 40 preferably having a mixer 42 for keeping
the pulp moving and preventing'the,pulp from settling down
on the bottom of the vessel. Dilution liquid can addition-
ally be mixed into the pulp with the mixer, if needed. The
pulp is discharged from the vessel by a pump 44, preferab-
ly a degassing centrifugal pump. Connecting such a pump to
the process according to the invention will further optimize
the above-described process and contribute to the total
economy thereof. At least some gas will in any case be
mixed with the pulp during the repulping, while it is
known that gas is disadvantageous to subsequent pulp

treatment stages.

An apparatus according to the invention operates so that
the secondary material to be defibrized is firstly conveyed
to the pulper vessel 8 by conveyor 2, the pulper vessel
being separated from the defibrizing drum 6 by a valve 16.
The consistency of the material is adjusted to the desired
level, e.g. 12-18%, by feeding dilution liquid into the
The material is comminuted in the

pulper via duct 12.
pulper by rotor 10. The rotor is rotated for, e.g., 8-15
minutes at 140-160 rpm, depending on the material to be
defibrized. Subsequent to that, the material initially com-
minuted by the HC-pulper is periodically discharged un-
screened to the defibrizing drum 6 by opening the valve
16, thus enabling the material to flow under gravity to
the further comminuting/homogenizing portion 22. It is also

possible, if the operation of the pulper and the construc-
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tion of the HC-pulper are optimized to the limit, to
continuously discharge the HC-pulper by keeping the valve
fully open or partly throttled. Liquid is introduced either
into outlet 14 or to the further comminuting zone of the
defibrizing drum for diluting the consistency of the
initially comminuted material to about 8-12% prior to
further treatment, a consistency suitable for the screening
portion. The material is treated in the further comminut-
ing zone of the drum as long as necessary to achieve the
desired defibrizing efficiency. The pulp is thereafter
allowed to be disdhérged into. the screening portion, where
the pulp is further diluted.'In the screening portion the
accepts fraction is separated from the pulp through the drum
openings at a consistency of about 3-4%, while the rest of
the material is discharged through the second end of the
drum. The accepts fraction is withdrawn for further process-
ing by a degassing centrifugal pump, thus eliminating the

disadvantages caused by gas in further processing.

It can exemplarily be stated that the length of the drum
treatment zone is desirably about the same as the diameter
of the drum or maybe even slightly more than that. The exact
dimensions oof the drum do naturally depend on how dif-
ficult the material is to treat. The diameter of the drum
will usually be between 2-4 m, depending on the exact
application, whereas a typical retention time, when utiliz-
ing the method according to the invention, is about 20-30
minutes, and the power consumption is 15-25kW/ton of pulp.
If the same amount of pulp were to be defibrized utilizing
a conventional FibreflowIM-drum only, the retention time
would be about 40-60 minutes, the treatment result, as far
as yield is concerned, would be lower, and the consumption
of hot water and chemicals would be remarkably higher. In
addition to this, the process conditions in general would

in most cases be negative to the total process.

As can be seen from the above, the method of defibrizing

according to the invention clearly differs from the prior
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art solutions. Previously the material was completely
comminuted in either a HC-pulper or a defibrizing drum. The
violent treatment subjected to the fibres by the HC-pulper
results in a great amount of chopped fibres and contami-
nants, thus causing the pulp to include a great amount of
very short fibres and small contaminants, e.g. plastic, but
only a small amount of long fibres. Further, the HC-pulper
had to be larger than that of the present invention, because
it had, in a way, to perform the tasks of two different
on the other hand, the defibrizing drums

izing difficult materials were

apparatuses.
previously used for defibr
large, gave & poor yield and the retention times were
long. Thus our invention has solved the disadvantages of
the prior art and thereby eﬁables the defibrizing to be
optimized, with the result that the length of the fibres
is not reduced during the treatment, energy consumption
and the size of the necessary machinery have been reduced
and treatment times have been shortened. Further, removal
of stickies and ink from the pulp is now considerably more
efficient, as well as the removal of fibres from plastic
and foils. In addition to that, the controllability and
economy of the process of comminuting difficult materials
has been substantially increased, because there no more is
a need for a high temperature Or for the process to be

strongly alkaline, but the pH of the process can as well

be neutral.

Finally, please note that the above is a description of only

one embodiment of the method and apparatus according to

the invention, with no intention whatsoever of limiting

the scope of protection from that described in the accom-

panying claims.
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1. A method of treating waste paper and board, especially
material that is difficult to defibrize, such as different
packings and wrappings, corrugated boards, polyethylene-
covered wrappings, other plastic-covered boards, Tetra-
pak-packings and other difficultly treatable layered papers,
the method being characterized in that the material to be
treated is initially comminuted, comminuted further and
screened such that in the initial comminuting stage the
fibrous material is separated from the plastic, foils,

and other reject material and that in the further com-

minuting zone the fibrous material is defibrized to the

extent that it can be screened.

2. The method as recited in claim 1, characterized in that

- the material to be defibrized is introduced into an HC-
pulper,

- dilution liquid is introduced into the pulper,

- the initial comminution is performed in the HC-pulper,
- the unscreened initially comminuted material is dis-
charged into the defibrizing drum for further comminution,
- the consistency of the material is diluted so as to be
suitable for the further comminution,

- the material is comminuted further in the further
comminuting zone of the defibrizing drum,

- the consistency of the material is homogenized in the
further comminuting zone,

- the material is discharged into the screening zone,

- the accepted fibrous material is separated into the
accepts, and

- the reject is discharged from the defibrizing drum.

3. The method as recited in claim 2, characterized in that

gas is separated from accept by a degassing pump.
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4. The method as recited in claim 2, characterized in that

the consistency of the material is diluted in the HC-pulper

to between 12 and 18%.

5. The method as recited in claim 2, characterized in that

the consistency of the material is diluted in the defibriz-

ing drum to between 8 and 12%.

6. The method as recited in claim 2, characterized in that

the duration of the initial comminution is about 8-15

minutes.

7. The method as recited in claim 2, characterized in that

the screening is performed in two stages.

8. The method as recited in claim 2, characterized in that

the initially comminuted material is discharged into the

defibrizing drum in a continuous flow.

9. An apparatus for treating waste paper and board, espe-
cially material that is difficult to defibrize, such as
Tetrapak or 1like polyethylene-covered wrapping papers,

characterized in that it comprises
an initial comminutor (4), or a so-called HC-pulper,

material inlet means (2) to the HC-pulper,
material discharge means (14) from the HC-pulper,
a defibrizing drum (6) with a further comminuting

portion (22) and a screening portion (28, 28') arranged

therein, and
- accept and reject discharge means (40, 44).

10. The apparatus as recited in claim 9, characterized in

that the material discharge means (14) is a tube arranged
at an angle of 35-60° with a valve (16) arranged therein.

11. The apparatus as recited in claim 9, characterized in
that the further comminuting portion (22) of the defibrizing
drum (6) is non-perforated and provided with substantially
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axial ribs (24) and baffles (30) for improving the homoge-
nization of the pulp, the ribs and baffles both being

inside the drum (6).

12. The apparatus as recited in claim 9, characterized in
that the length of the further comminuting portion (22) of
the defibrizing drum (6) is at least equal to the diameter
of -the drum (6).

13. The apparatus as recited in claim 9, characterized in
that the screening portion (28') of the drum comprises two
perforated drums (32, 34), one located within the other.

14. The apparatus as recited in claim 9, characterized in
that there is a partition wall (20) inside the drum (6),
located between the further comminuting portion (22) and the
screening portion (28, 28'), the partition wall being
provided with an opening (26) and a lifting scoop or the
like for discharging the material from the further comminut-
ing portion (22) to the screening portion (28, 28').

15. The apparatus as recited in claim 9, characterized in

that the accept discharge means is a vessel (40) located
below the screening portion (28, 28') with a degassing

centrifugal pump (44) connected thereto.
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