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(54) DISPERGER WITH A DILUTION SYSTEM

(57)  The invention relates to a disperger with a dilu-
tion system, which disperger (10) comprises an inlet pipe
connection (11) for feeding pulp into the disperger (10), a
dispersing system (20) for dispersing pulp in the disper-
ger (10) and a dilution system (30) for diluting the dis-
persed pulp, which disperger (10) comprises a housing
(25), inside of which a dilution space (35) of the dilution
system (30) is located, which dilution system (30) com-
prises an outlet pipe connection (31) for removing diluted
pulp from the dilution system (30) and at least one inlet
pipe connection (32; 33) for dilution water. At least one

inlet pipe connection (32; 33) for dilution water is ar-
ranged tangentially at an outer edge of the housing
(25) and the tangential dilution water feed/-s from the
tangentially located inlet pipe connection/-s (32, 33) is
configured to provide an centrifugal force to the flow of the
dispersed pulp and the dilution water in the dilution space
(35) and to provide along an inner surface of the housing
(25) if the dilution space (35) a rotational-type flow (F) of
the dispersed pulp and the dilution water towards the
outlet pipe connection (31).
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Description
Technical field

[0001] The present invention relates to dispergers to
be used in connection with pulp and fiber web production.
More especially the invention relates to a disperger with a
dilution system according to the preamble part of the
independent disperger claim.

Background

[0002] As known from the prior artin fiber web produc-
tion lines, especially in paper and board production lines,
the fiber web is produced and treated in an assembly
formed by a number of apparatuses arranged consecu-
tively in aprocess line. A typical production and treatment
line comprises a forming section comprising a head box
and a forming unit and a press section as well as a
subsequent drying section and a reel-up. The fiber
web production line can further comprise other devices
and sections for finishing the fiber web, for example, a
size press, a calender, a coating section, and typically at
least one slitter-winder for forming customer rolls as well
as a roll packaging apparatus.

[0003] Beforethe head boxfiber suspensions compris-
ing recycled and/or virgin fibers are treated to be fed into
the head box to be used to produce the fiber webs. A
treatment system of the fiber suspensions for example
comprises a pulping section, a deashing system, a de-
trashing system, a coarse filtering section, a centrifugal
cleaning section, a fractionation section, a fine filtering
system, a fiber thickening system and fiber refining sys-
tems.

[0004] Producing of fiber webs from recycled fibers
received from recycling of wastepaper and packaging
material has increased in the present days, due to en-
vironmental, energy saving and sustainability reasons. In
the treatment systems of the fiber suspensions for pro-
duction of fiber webs several processes are used to
remove ink, tone, plastics and stickies etc. which are
present in the recycled material. Thus, when fiber web
products are manufactured from pulp containing recycled
fibers, there is the need to process different contaminants
in the pulp before the fiber suspension is entered into the
fiber web production process in order to reduce effects of
the contaminants to the pulp as well as to a fiber web
forming in the head box and in the forming section of the
fiber web production line. These contaminants may in-
clude for example printing inks and surface coating
agents, such as different stickies, waxes, adhesives
and pastes.

[0005] In connection with removing the contaminants
from the fiber suspensions dispersing by a disperger can
be used. Dispersing of the pulp does not actually remove
the contaminants nor cut or break the fibers but releases
fibers from the contaminants and reduces particulate size
of stickies. In the disperger the pulp is defibred and/or
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treated to diminish negative effects of the contaminants
to a quality and a runnability of the pulp or to facilitate a
removal of the contaminants in process stages following
the dispersing in the disperger. In the dispersing con-
taminants attached to the fibers are detached and made
smaller for removal of the is easier in the following treat-
ment stages and/or for minimizing visibility of the con-
taminants in the fiber web products. In the dispersing
sticky particles remaining in the pulp are broken up in
order to prevent a formation of accumulations thereof,
which may have negative effects on runnability in the fiber
web production.

[0006] A typical disperger comprises coaxial oppo-
sitely positioned disperger discs, which have opposite
dispersing surfaces forming processing surfaces. When
the disperger discs are rotated relative to each other, the
processing surfaces cause impacts to the pulp to be
dispersed, whereby effects of these impacts together
with effects of internal friction in the pulp detach the
contaminant particles from the pulp and break them up
into smaller pieces. Thus, dispersing improves pulp qual-
ity by reducing the particle size of undesirable contami-
nants affecting the downstream processes in recovered
fiber systems and especially in demanding OCC (Old
Corrugated Cardboard/Containers) processes, disper-
sion also improves fiber strength and machine runnabil-
ity.

[0007] Dispersion of recycled pulp, in particular OCC
pulp, is known to be conducted advantageously in con-
sistency of 20-40%, which provides for best effect in view
of removal of stickies and ink particles. This also provides
that freeness of the pulp is not increased too much, as
would occur if low consistency refining would be used,
and thus, runnability properties of the pulp are betteri.e. it
is possible to use higher running speeds. After dispersing
in the disperger the pulp with the consistency of 20-40%,
must be diluted to be suitable for the following treatment
stages. Typically, the dilution is provided by feeding dilu-
tion water into the pulp in the disperger such, that desired
consistency, for example 6 %, is achieved. The dilution
can also be provided in a separate device after the
dispersing in the disperger. In known dilution systems,
the dilution water is typically fed into the disperger from its
outer edge perpendicularly towards the to rotational axis
of the disperger and the diluted pulp is removed from the
disperger by pumping with a pump. Typically, thus in
known dilution systems of the disperger the feed of the
dilution water is provided from sides or from back of the
disperger and a separate pump is provided to transfer the
pulp to next stage or container. Thus, the known dilution
systems of the dispergers are complicated and require
additional equipment for removing the diluted pulp from
the disperger.

[0008] An object of the invention is to create a disper-
ger with a dilution system, in which the disadvantages
and problems of prior art are eliminated or at least mini-
mized.

[0009] In particular an object of the invention is to
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create a disperger with an improved dilution system, in
particular in respect of its efficiency.

[0010] In particular an object of the invention is to
create a disperger with an improved dilution system, in
particular with a simplified configuration, especially in
view of the equipment needed in connection with removal
of the diluted pulp.

Summary

[0011] Inorder to achieve the above objects and those
that will come apparent later the disperger with a dilution
system according to the invention is mainly characterized
by the features of the characterizing part of the indepen-
dent disperger claim. Advantageous aspects and fea-
tures of the invention are presented in the dependent
claims.

[0012] Accordingtotheinventionthe dispergerwiththe
dilution system comprises an inlet pipe connection for
feeding pulp into the disperger, a dispersing system for
dispersing pulp in the disperger and a dilution system for
diluting the dispersed pulp, which disperger comprises a
housing, inside of which a dilution space of the dilution
system is located, which dilution system comprises an
outlet pipe connection for removing diluted pulp from the
dilution system and at least one inlet pipe connection for
dilution water, wherein at least one inlet pipe connection
for dilution water is arranged tangentially at an outer edge
of the housing and the tangential dilution water feed/-s
from the tangentially located inlet pipe connection/-s is
configured to provide an centrifugal force to the flow of the
dispersed pulp and the dilution water in the dilution space
and to provide along aninner surface of the housing of the
dilution space a rotational-type flow of the dispersed pulp
and the dilution water towards the outlet pipe connection.
[0013] Inthis description and in the claims by the terms
"tangential," "tangentially" etc. is meant tangential direc-
tion in respect of inner surface of the housing of the
dilution space, whereby dilution water flow substantially
directly after infeed begins to follow the inner surface of
the housing of the dilution space. Thus, the terms "tan-
gential direction/location" etc. are used in the meaning of
a direction/location deviating from the radial direction, i.e.
an inclined direction in respect of a perpendicular direc-
tion. Furthermore, the deviation from the radial direction /
perpendicular direction is advantageously greater than
45 degrees. Thus, f. ex. tangentially arranged inlet pipe
connection for dilution water to the dilution system inside
a housing having a substantially cylindrical form are ar-
ranged in a direction that deviates from the radial direc-
tion of the cylindrical form.

[0014] According to an advantageous feature of the
invention the flow of the dispersed pulp and the dilution
water is configured to provide an increase in pressure at
the outlet pipe connection and provide removal of the
diluted pulp from the disperger by the centrifugal force.
[0015] According to an advantageous feature of the
invention the dilution system comprises at least two inlet
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pipe connections located at circumferential positions
spaced apart around the dilution space tangentially at
the outer edge of the housing of the dilution space.
[0016] According to an advantageous feature of the
invention the outlet pipe connection is located on top or
bottom part of the dilution system.

[0017] According to an advantageous feature of the
invention the inlet pipe connection for feeding pulp into
the disperger is located on top of the disperger.

[0018] According to an advantageous feature of the
invention the disperger comprises a supply of steam for
pressurized steam arranged in connection with the inlet
pipe connection for pulp.

[0019] According to an advantageous feature of the
invention the disperger comprises a feeding screw for
feeding pulp received from the inlet pipe connection to the
dispersing system of the disperger.

[0020] According to an advantageous feature of the
invention the feeding screw is arranged below the inlet
pipe connection.

[0021] According to an advantageous feature of the
invention the dispersing system comprises two coaxial
oppositely positioned disperger discs, which have to
each other opposite dispersing surfaces and at least
one of the disperger discs is rotatable relative to the other.
[0022] According to an advantageous feature of the
invention the dilution system is located inside the same
housing with the dispersing system.

[0023] According to an advantageous feature of the
invention the dilution system is a separate constructional
part located in connection with the disperger.

[0024] According to an advantageous aspect of the
invention in the disperger with the dilution system, at
least one feed for the dilution water is arranged at the
outer edge of the disperger tangentially. The tangential
dilution water feed/-s increase/-s pressure in the outlet of
the diluted pulp and provide removal of the diluted pulp
from the disperger by the centrifugal force, thus, no
separate pump is needed for removal of the diluted pulp
from the disperger.

[0025] According to an advantageous aspect of the
invention in the disperger with the dilution system, to
the pulp feed of the disperger is combined a supply of
steam for pressurized steam, which provides for improv-
ing the dispersing and the dilution.

[0026] By the invention and its advantageous features
several advantages are achieved: The tangential feed /-s
of the dilution water in the dilution part of the disperger
accelerate the dispersed pulp into a rotational move-
ment, which provides removal of the diluted pulp from
the disperger by the centrifugal force. Thus, no separate
pump is needed for removal of the diluted pulp from the
disperger and saves in investment costs, space require-
ments, energy consumption and maintenance work is
achieved.



5 EP 4 575 080 A1 6

Brief description of the drawings

[0027] Aspects oftheinvention, however, together with
additional objects and advantages thereof, will be best
understood from the following description of some ex-
ample embodiments when read in connection with the
accompanying drawings and in the following the inven-
tion is described in more detail referring to the accom-
panying drawing, in which

In figure 1 is schematically shown an example of a
disperger with a dilution system according to an
advantageous example of the invention at a long-
itudinal partially cut side view.

In figure 2 is schematically shown the example of
figure 1 as an end view.

In figures 3A - 3B is schematically shown partial
longitudinal side views both sides of the example

of the figures 1-2.

Detailed description

[0028] During the course of this description like num-
bers and signs will be used to identify like elements
according to the different views which illustrate the in-
vention. Repetition of some reference signs may have
been omitted in the figures for clarity reasons.

[0029] Infigures 1-2and 3A-3Bis schematically shown
an example of a disperger 10, which comprises a disper-
sing system 20 and a dilution system 30, which are
located inside a housing 25. The housing 25 has a
cylindrical form. The dilution system 30 comprises a
dilution space 35 arranged inside the housing 25 and
has a cylindrical form. The disperger 10 further comprises
aninlet pipe connection 11 located on top of the disperger
10 for feeding pulp into the disperger 10. The disperger
10 advantageously also comprises a supply of steam 14
for pressurized steam arranged in connection with the
inlet pipe connection 11 for pulp. The disperger 10 has a
frame 16, inside of which a feeding screw 13 arranged
below the inlet pipe connection 11 for feeding the pulp
received from the inlet pipe connection 11 to the disper-
sing system 20 of the disperger 10. In the dispersing
system 20 two coaxial oppositely positioned disperger
discs 21, 22 are located. The disperger discs 21, 22 have
to each other opposite dispersing surfaces forming pro-
cessing surfaces. When the disperger discs 21, 22 are
rotated relative to each other, the to each other opposite
dispersing surfaces cause impacts to the pulp to be
dispersed, whereby effects of these impacts together
with effects of internal friction in the pulp detach the
contaminant particles from the pulp and break them up
into smaller pieces. The feeding screw 13 is mounted on
arotatable shaft 12, which also provides for the rotational
movement of at least one of the disperger discs 21, 22
relative to the other. The rotatable shaft 12 is connected
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to a power transmission 15 providing the power for the
rotational movement of the shaft 12. In this example the
dispersing system 20 and the dilution system 30 are
arranged as parts of the disperger 10 and inside the
same housing 25 but the dilution system 30 can also
be arranged in connection with the disperger 10 and its
dispersing system 20 as a from the disperger 10 and its
dispersing system 20 separate part and has its own
housing. Further, in this example the feeding of the pulp
to the disperger discs 21, 22 is arranged by means of the
inlet pipe connection 11 and the feeding screw 13 but also
other feed arrangements, for example the feed can be
arranged from other direction and/or instead the feeding
screw 13 other feeding means can be used.

[0030] Inthefigures2and 3A-3D the dilution system 30
of the disperger 10 can be seen in more detail. The
dilution system 30 is arranged in process direction to
follow the dispersing system 20 such that the dispersed
pulp is diluted after the dispersion thereof. The dilution
system 30 comprises the dilution space 35 arranged
inside the housing 25, in which dilution space 35 the
dispersed pulp is diluted. The dilution system 30 com-
prises an outlet pipe connection 31 for the diluted pulp
and at least one inlet pipe connection 32; 33, in this
example two inlet pipe connections 32, 33 located at
opposite sides of the dilution space 35 tangentially in
respect of the inner surface of the housing 25 of the
dilution space 35, i.e. in a direction deviating, advanta-
geously at least 45 degrees, from the radial direction of
the dilution space 35 inside the cylindrical housing 25, i.e.
inclined in respect of the perpendicular direction of the
outer surface, at the outer edge of the housing 25 of the
dilution space 35, for the dilution water for feeding the
dilution water into the dilution space 35 containing the
dispersed pulp. The outlet pipe connection 31 is in the
example of the figures located on top part of the dilution
system 30 but the outlet pipe connection can also be
located at any suitable position around the dilution sys-
tem 30, advantageously the outlet pipe connection is
located at bottom part of the dilution system 30, in which
case also gravity helps the removal of the diluted pulp. In
the disperger 10, in the dilution system 30 at least one
inlet pipe connection 32; 33 for the dilution water, in this
example the twoinlet pipe connections 32, 33, for feeding
the dilution water is/are arranged tangentially at the outer
edge of the housing 25 of the dilution system 30 of the
disperger 10. The tangential dilution water feed/-s from
the tangentially located inlet pipe connection/-s 32, 33
causing along the inner surface of the dilution space 35
progressing rotational-type flow F of the dispersed pulp
and the dilution water and also increase/-s pressure in the
outlet 31 of the diluted pulp and provide removal of the
diluted pulp from the disperger 10 by the centrifugal force.
[0031] In the description in the foregoing, although
some functions have been described with reference to
certain features, those functions may be performable by
other features whether described or not. Although fea-
tures have been described with reference to certain
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embodiments or examples, those features may also be
present in other embodiments or examples whether de-
scribed or not. Above the invention has been described
by referring to some advantageous examples only to
which the invention is not to be narrowly limited. Many
modifications and alterations are possible within the in-
vention as defined in the following claims.

[0032] Reference signs used in the drawing:

10 disperger

11 inlet pipe connection of pulp
12 shaft

13 feeding screw

14 supply of steam

15 power transmission

16 frame

20 dispersing system

21, 22 dispersing disc

25 housing

30 dilution system

31 outlet

32, 33 inlet pipe connection of dilution water
35 dilution space

F flow

Claims

1. Disperger with a dilution system, which disperger
(10) comprises an inlet pipe connection (11) for
feeding pulp into the disperger (10), a dispersing
system (20) for dispersing pulp in the disperger
(10) and a dilution system (30) for diluting the dis-
persed pulp, which disperger (10) comprises a hous-
ing (25), inside of which a dilution space (35) of the
dilution system (30) is located, which dilution system
(30) comprises an outlet pipe connection (31) for
removing diluted pulp from the dilution system (30)
and at least one inlet pipe connection (32; 33) for
dilution water, characterized in that at least one
inlet pipe connection (32; 33) for dilution water is
arranged tangentially at an outer edge of the housing
(25) and that the tangential dilution water feed/-s
from the tangentially located inlet pipe connec-
tion/-s (32, 33) is configured to provide an centrifugal
force to the flow of the dispersed pulp and the dilution
water in the dilution space (35) and to provide along
an inner surface of the housing (25) of the dilution
space (35) a rotational-type flow (F) of the dispersed
pulp and the dilution water towards the outlet pipe
connection (31).

2. Dispergerwith adilution systemaccordingto claim1,
characterized in that the flow (F) of the dispersed
pulp and the dilution water is configured to provide an
increase in pressure at the outlet pipe connection
(31) and provide removal of the diluted pulp from the
disperger (10) by the centrifugal force.
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3.

10.

1.

12.

Disperger with a dilution system according to claim 1
or 2, characterized in that the dilution system (30)
comprises atleast two inlet pipe connections (32, 33)
located at circumferential positions spaced apart
around the dilution space (35) tangentially at the
outer edge of the housing (25) of the dilution space
(35).

Disperger with a dilution system according to any of
claims 1-3, characterized in that the outlet pipe
connection (31) is located on top part of the dilution
system (30).

Disperger with a dilution system according to any of
claims 1-3, characterized in that the outlet pipe
connection (31) is located on bottom part of the
dilution system (30).

Disperger with a dilution system according to any of
claims 1-5, characterized in that the inlet pipe
connection (11) for feeding pulp into the disperger
(10) is located on top of the disperger (10).

Disperger with a dilution system according to any of
claims 1-6, characterized in that the disperger (10)
comprises a supply of steam (14) for pressurized
steam arranged in connection with the inlet pipe
connection (11) for pulp.

Disperger with a dilution system according to any of
claims 1-7, characterized in that the disperger (10)
comprises a feeding screw (13) for feeding pulp
received from the inlet pipe connection (11) to the
dispersing system (20) of the disperger (10).

Disperger with a dilution system according to claim 8,
characterized in that the feeding screw (13) is ar-
ranged below the inlet pipe connection (11).

Disperger with a dilution system according to any of
claims 1-9, characterized in that the dispersing
system (20) comprises two coaxial oppositely posi-
tioned disperger discs (21, 22), which have to each
other opposite dispersing surfaces and that at least
one of the disperger discs (21, 22) is rotatable re-
lative to the other.

Disperger with a dilution system according to any of
claims 1-10, characterized in that the dilution sys-
tem (30) is located inside the same housing (25) with
the dispersing system (20).

Disperger with a dilution system according to any of
claims 1-10, characterized in that the dilution sys-
tem (30) is a separate constructional part located in
connection with the disperger (10).
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