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(67)  The present invention relates to a waste sludge
recycling apparatus for a multilayer headbox being ca-
pable of supplying liquids onto a wire in alayered manner
for forming a multilayer fiber web and including a plurality
of manifolds to form corresponding layers of the multi-
layer fiber web in a forming section of a fiber web making
machine, comprising a waste sludge recirculation means
configured to be connected to at least one of the mani-
folds of the multilayer headbox for supplying waste
sludge to be recycled to the at least one of the manifolds.

Waste sludge recycling apparatus and method for recycling of waste sludge

Further, a waste sludge recycling method for forming a
multilayer fiber web is provided, which comprises the
steps of supplying liquids in a layered manner onto a wire
of a forming section of a fiber web making machine via
a multilayer headbox including a plurality of manifolds to
form corresponding layers of the multilayer fiber web,
and recirculating and supplying waste sludge to be recy-
cled to at least one of the manifolds of the multilayer
headbox.

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 012 370 A1 2

Description

[0001] The invention relates to a waste sludge recy-
cling apparatus for a multilayer headbox being capable
of supplying liquids onto a wire in a layered manner for
forming a multilayer fiber web and including a plurality of
manifolds to form corresponding layers of the multilayer
fiber web in a forming section of a fiber web making ma-
chine, and to a waste sludge recycling method for forming
a multilayer fiber web.

[0002] In recent years, fiber web waste sludge (in the
following simply referred to as "waste sludge") such as
reject, fines or other materials which are of low quality
and are thus not used anymore in the process of manu-
facturing of fiber web in fiber web plants was deposited
atwaste dumpsites and/or used as construction material,
for example as ground material, in road building. Such a
use of waste sludge was uncomplicated and cheap since
only storage places have to be provided in fiber web mills
before the waste sludge is transported away by trucks
and/or railway to waste dumpsites or road building facil-
ities. Thus, the building size of the fiber web plants does
not increase.

[0003] However, since the environmental specifica-
tions have been tightened in many countries during the
last years, depositing and the use as construction mate-
rial of waste sludge coming from fiber web plants became
illegal or preparation requirements of waste sludge be-
fore it can be deposited or used as construction material
are cost-intensive and thus being economically unviable.
[0004] Thus, there is a demand to provide an alterna-
tive and cost-efficient use of waste sludge in process of
manufacturing of fiber web.

Summary of the invention

[0005] Theinventors of the presentinvention have sur-
prisingly found that it is possible to maintain strength of
a multilayer fiber web, for example, a multiply board web,
by even directly adding waste sludge, which has notbeen
used by now in the process of manufacturing of fiber web
in fiber web plants, into the layers of the fiber web to be
formed in a forming section of the fiber web plant.
[0006] Thus, if it was possible to provide (directly add)
the waste sludge into layers of the fiber web to be formed,
the strength properties of the fiber web could be main-
tained or even slightly improved compared to the case
in which only filler materials are added to the fiber web.
Thus, a specified amount of waste sludge can be added
to the fiber web while the strength properties of the fiber
web can be maintained in the required range.

[0007] Itis therefore the object of the present invention
to provide a new waste sludge recycling apparatus and
a new waste sludge recycling method for forming a mul-
tilayer fiber web by which an efficient and alternative use
of waste sludge can be attained and quality of the fiber
web is maintained.

[0008] The object of the present invention is achieved
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by a waste sludge recycling apparatus having the fea-
tures of claim 1 and by a method for recycling of waste
sludge having the features of claim 13.

[0009] Further advantageous developments of the
present invention are defined in the dependent claims.
[0010] According to an aspect of the presentinvention,
awaste sludge recycling apparatus for a multilayer head-
box being capable of supplying liquids onto a wire in a
layered manner for forming a multilayer fiber web and
including a plurality of manifolds to form corresponding
layers of the multilayer fiber web in a forming section of
a fiber web making machine is provided. The apparatus
comprises a waste sludge recirculation means config-
ured to be connected to at least one of the manifolds of
the multilayer headbox for supplying waste sludge to be
recycled to the at least one of the manifolds.

[0011] Accordingly, since the inventors of the present
invention have found that it is possible to maintain the
fiber web strength by adding waste sludge such as reject,
fines or other materials which are of low quality, to layers
ofthe web to be formed, the above waste sludge recycling
apparatus for a multilayer headbox is provided. This
waste sludge recycling apparatus is directly connectable
to the multilayer headbox being capable of supplying lig-
uids (such as fiber pulp suspension including fibers, re-
fined fibers, fillers, starch and/or water) onto a wire in a
layered manner for forming the multilayer fiber web and
including the plurality of manifolds to form corresponding
layers of the multilayer fiber web. In particular, the waste
sludge recycling apparatus comprises the waste sludge
recirculation means (including, for example, a piping or
line system for supplying waste sludge to be recycled)
configured to be connected to at least one of the mani-
folds of the multilayer headbox. The direct connection of
the waste sludge recirculation means to the at least one
manifold includes any pipe or line fitting arrangement
which is suitable for supplying the waste sludge to be
recycled directly into the at least one of the manifolds.
This direct connection and supply to the manifold(s) of
the multilayer headbox achieves the effect of sufficiently
mixing the waste sludge with the fiber pulp suspension
directly before being supplied onto the wire in a layered
manner. Thus, up toan amount of 5- 15% of waste sludge
compared to the total amount fiber pulp suspension
(stock suspension) thus can be supplied and added to
the respective layers of the multilayer fiber web. Thus,
on the one hand, alternative use of waste sludge can be
provided and, on the other hand, the amount of pulp can
be reduced by maintaining the strength of the fiber web.
Furthermore, a further preparation of the waste sludge
for disposal or for adding it to a raw material in a stock
preparation plant of a forming section can be avoided.
Thus, the cost for such a preparation can be saved.
[0012] Ingeneral, the presentinvention will be useable
with any multilayer headbox being capable of supplying
liquids onto a wire in a layered manner for forming a mul-
tilayer fiber web and including a plurality of manifolds to
form corresponding layers of the multilayer fiber web in
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aforming section of a fiber web making machine. In each
of these manifolds, good distribution of the substances
in the respective liquids takes place caused by the gen-
erated turbulence in the manifolds. Thus, the supplied
waste sludge can be suitably mixed with the respective
liquids (fiber pulp suspension, water, etc.) in a feed line
in and directly before the manifolds. For example, the
waste sludge recirculation means is connectable (i.e.
mountable, attachable, fixable, etc.) to the respective
headbox manifold to which white water and/or stock sus-
pension is to be supplied, i.e. the waste sludge being
supplied by the waste sludge recirculation means is
mixed with the white water and/or stock suspension in
the feed line for the water and/or stock suspension and/or
direct in the headbox. In any case, the waste sludge re-
circulation means is configured to be directly connected
(mounted, fixed, attached) to at least one of the manifolds
of the multilayer headbox and/or the mentioned feed line
just (directly) before the respective liquid flows into the
manifold(s) for further mixing the waste sludge and the
white water and/or stock suspension.

[0013] Furthermore, since such a headbox has a vane
construction by which atboundaries of the fiber web, sus-
pension layers to be formed the respective layers do not
get mixed with adjacent fiber web suspension layers.
Thus, the individual fiber web suspension layers stay
separated from each other in the multilayer headbox. Ac-
cordingly, the different fiber web suspension layers can
be supplied to a wire in a forming section in a layered
manner, thus maintaining the purity and characteristic of
the individual liquid layers.

[0014] Preferably, the plurality of manifolds of the mul-
tilayer headbox includes at least a bottom manifold to
form a bottom layer of the fiber web, a middle manifold
to form a middle layer of the fiber web, and a top manifold
to form a top layer of the fiber web, and the waste sludge
recirculation means is configured to be connected to the
middle manifold of the multilayer headbox for supplying
waste sludge to be recycled to the middle manifold.
[0015] In particular, it has been found that, in a case
where waste sludge has been added directly inthe middle
of the fiber web to be formed, the fiber web strength can
suitably be maintained. Accordingly, the waste sludge
recirculation means is preferably configured to be con-
nected to at least the middle manifold of the multilayer
headbox. Thus, providing a direct connection of the
waste sludge recirculation means at the middle manifold
of the multilayer headbox can reduce production costs
of fiber web, since a reduced amount of fiber pulp sus-
pension is used. In other words, an amount of waste
sludge of 5 - 15% in the middle layer can be achieved,
since by adding such an amount of waste sludge strength
of fiber web can be maintained and waste sludge is com-
parably cheap with respect to common fillers, starch or
refined fibers. Even more, in case multiply board as the
fiber web is to be formed, in which board the middle layer
of the web is commonly a water layer, it is advantageous
that waste sludge in the amount of 5 - 15% of the total
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amount of materials of the layer can be added to the
middle layer (here the water layer, for example white wa-
ter layer) in order to provide a suitable recycling process
for the waste sludge. This adding of waste sludge to the
water layer is acceptable in view of purity and quality of
the multiply board, wherein the strength of the board can
be maintained or slightly increased due to the adding of
the waste sludge.

[0016] A preferable solution is that white water is fed
to the middle manifold of the headbox which may be di-
rectly taken from a white water pit in the forming section.
In this case, there is no need to provide a main stock
feed line connection for the waste sludge recirculation
means to mix the waste sludge into that line; i.e. the waste
sludge recirculation means is connected with said man-
ifold so that the supplied waste sludge is mixed with the
white water to form the middle layer inside the fiber web.
In this respect, the inventors have found that, since a
white water layer consistency is so low (fiber consistency
of white water is less than 0.5%) that it would not form a
separate fiber layer but it is sufficient to separate bottom
and top layers of the fiber web from each other, when
adding waste sludge to this middle layer, the waste
sludge stably remains in this layer and thus between the
bottom and top layers. Thus, an amount of waste sludge
of 5 - 15% in the middle layer can be preferably added.
It is also possible to add chemicals, etc. to this "white
water layer" for improving web properties and quality.
[0017] Itis also possible thata typical stock suspension
(fiber pulp suspension) is supplied to the middle manifold
and thus the waste sludge supplied via the waste sludge
recirculation means connected to said manifold of the
headbox is mixed into the fiber pulp suspension to form
the middle layer of the fiber web.

[0018] Preferably, the waste sludge recirculation
means includes a waste sludge recirculation line, a waste
sludge recirculation control valve for adjusting an amount
of waste sludge to be supplied to the respective mani-
fold(s), and a waste sludge feeding pump for feeding the
waste sludge to the manifold. Here, under consideration
of the quality of raw material for forming the fiber web,
the quality and content of the fiber pulp suspension being,
for example, produced in a stock preparation plant, the
quality of the web to be formed, etc., a desired amount
of waste sludge can be supplied to the respective man-
ifold(s). That is, the amount and flow speed of the waste
sludge to be supplied to the headbox can suitably be
adjusted by means of the waste sludge feeding pump
and the waste sludge recirculation control valve. For ex-
ample, the valve and the pump can be turned off in case
the fiber pulp suspension has already a content at its
lower quality range. Thus, supply of waste sludge can
suitably be controlled.

[0019] Preferably, each of the manifolds of the multi-
layer headbox has a diffuser as a turbulence generator
creating turbulence in liquids supplied into each respec-
tive manifold, each of the diffusers having an outlet into
a nozzle chamber of the multilayer headbox. Each of
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these diffusers creates turbulence in liquids supplied into
each respective diffuser. Thus, since the waste sludge
recirculation means is to be connected to the respective
manifolds, the waste sludge can directly be supplied into
the manifolds and, thus, to the diffusers in which due to
the creating turbulence the supplied liquids are suitably
mixed before they are to be supplied onto a wire in a
layered manner.

[0020] Preferably, the waste sludge recirculation
means includes a separating means for separating fines
from white water of the fiber web making machine, the
separating means being configured to be connected to
the atleast one of the manifolds of the multilayer headbox
to supply the fines to the at least one of the manifolds.
According to this preferred arrangement of the present
invention, the separated fines can directly be supplied to
the at least one of the manifolds. Thus, the waste sludge
can already be pre-cleaned and filtered so that waste
water cleaning and waste sludge disposal process of the
whole fiber web making machine can be further opti-
mized.

[0021] Preferably, the separating means includes a
clarifier, preferably a disc filter, separating the fines from
the white water. Commonly known disc filters have a high
capacity for cleaning fines from white water so that they
are preferably used for separating the fines from the white
water.

[0022] Preferably, the separating means further in-
cludes a fines recirculation line connecting the clarifier
with the at least one of the manifolds of the headbox, a
fines recirculation control valve for adjusting an amount
of fines to be supplied to the respective manifold(s), and
a fines feeding pump for feeding the fines to the mani-
fold(s) via the fines recirculation line. Here, under con-
sideration of the quality of raw material for forming the
fiber web, the quality and content of the fiber pulp sus-
pension being, for example, produced in a stock prepa-
ration plant, the quality of the web to be formed, etc., a
desired amount of fines can be supplied to the respective
manifold(s). That is, the amount and flow speed of the
fines to be supplied to the headbox can suitably be ad-
justed by means of the fines feeding pump and the fines
recirculation control valve. Thus, supply of fines can be
suitably controlled.

[0023] Preferably, the waste sludge recycling appara-
tus further comprises a waste water treatment means in
which waste water from the fiber web making machine
and/or recycled fiber plant and/or stock preparation plant
is collected and clarified, the waste water treatment
means including a flotation means for separating the
waste sludge from the waste water, and the flotation
means being connected to the waste sludge recirculation
means to supply the separated waste sludge to the at
least one of the manifolds of the multilayer headbox.
[0024] Preferably, the waste sludge recirculation
means further includes a waste sludge recirculation line
connecting the flotation means with the at least one of
the manifolds of the headbox, a waste sludge recircula-
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tion control valve for adjusting an amount of waste sludge
to be supplied to the manifold, and a waste sludge feeding
pump for feeding the waste sludge to the manifold via
the waste sludge recirculation line. Accordingly, due to
the provision of such a waste sludge recirculation control
valve and feeding pump, an appropriate amount of waste
sludge to be supplied to the manifold can be suitably
adjusted, for example, on the basis of quality of raw ma-
terial for forming the fiber web, the quality and content of
the fiber pulp suspension being, for example, produced
in a stock preparation plant, the quality of the web to be
formed, etc. Thus, the amount and flow speed of the
waste sludge to be supplied to the headbox can be suit-
ably controlled and adjusted by means of the waste
sludge feeding pump and the waste sludge recirculation
control valve.

[0025] Preferably, the waste water treatment means
and the separating means are connected with the at least
one of the manifolds of the headbox via a common supply
line merging the waste sludge recirculation line and the
fines recirculation line. Thus, structure of the line system
can be simplified and its installation size can be kept com-
pact. Further, in the common supply line, the amounts of
fines and waste sludge can be pre-mixed before they are
entering the respective manifold of the headbox.

[0026] Preferably, the separating means is configured
to be connected to a twin-wire former or a fourdrinier
former for recirculating white water cleaned by the sep-
arating means to the gap former or the hybrid former as
process water of the forming section. Here, the thus
cleaned and recirculated white water can be used as
process water in the forming section, preferably it is used
as so-called "shower water" in the twin-wire former or
fourdrinier former in order to decrease the amount of
fresh water to be used in such formers.

[0027] Preferably, aforming section of afiber web mak-
ing machine is provided, which comprises at least one
wire arranged in a wire loop for forming a fiber web from
a fiber suspension, a multilayer headbox being capable
of supplying liquids onto the wire in a layered manner for
forming a multilayer fiber web and including a plurality of
manifolds to form corresponding layers of the multilayer
fiber web, and the waste sludge recycling apparatus ac-
cording to the presentinvention. According to the above-
described forming section using the waste sludge recy-
cling apparatus according to the present invention, any
of the advantages described above with regard to the
waste sludge recycling apparatus according to the inven-
tion can suitably be achieved.

[0028] According to another aspect of the present in-
vention, a waste sludge recycling method for forming a
multilayer fiber web is provided. The method comprises
the steps of supplying liquids in a layered manner onto
a wire of aforming section of a fiber web making machine
via a multilayer headbox including a plurality of manifolds
to form corresponding layers of the multilayer fiber web,
and recirculating and supplying waste sludge to be recy-
cled to at least one of the manifolds of the multilayer
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headbox.

[0029] Preferably, the layers are formed onto the wire
via the plurality of manifolds including at least a bottom
manifold to form a bottom layer of the fiber web, a middle
manifold to form a middle layer of the fiber web, and a
top manifold to form a top layer of the fiber web, and thus
comprising at least the bottom layer, the middle layer,
and the top layer, the bottom layer and the top layer being
separated by the middle layer, and the waste sludge to
be recycled is recirculated and supplied to the middle
manifold to form the middle layer of the fiber web.
[0030] Accordingtothe method of the invention, waste
sludge is directly added (recycled) to the at least one of
the manifolds of the headbox so that the waste sludge
can be directly mixed with the liquid (i.e. fiber pulp sus-
pension, water, etc.) in said manifold(s) before supplying
the thus mixed liquid including the waste sludge by
means of the headbox to form corresponding layers of a
multilayer web.

[0031] According to the above described method and
the advantageous alternatives, the advantages de-
scribed above with regard to the waste sludge recycling
apparatus according to the invention can be achieved.
[0032] Further advantages will be understood from the
following description of presently preferred embodiments
of the invention to be considered in connection with the
attached drawing.

[0033] Fig. 1is a schematic view of a forming section
of a fiber web making machine in which a waste sludge
recycling apparatus for a multilayer headbox being ca-
pable of supplying liquids onto a wire in alayered manner
for forming a multilayer fiber web and including a plurality
of manifolds to form corresponding layers of the multi-
layer fiber web according to an embodiment of the inven-
tion is used.

[0034] InFig. 1, the forming section of a fiber web mak-
ing machine is schematically shown.

[0035] The forming section comprises a web forming
machine (liner machine) 10, in which a headbox 20 is
included. The web forming machine may be provided as
a twin-wire former or a fourdrinier former.

[0036] In Fig. 1, for illustrative reasons, the headbox
20 is separately illustrated from the web forming machine
10. However, it is to be understood that, in general, the
headbox 20 may form an integral or separate part of the
web forming machine 10.

[0037] The headbox 20 shown in Fig. 1 is a multilayer
headbox 20 which inter alia includes a bottom manifold
201, a middle manifold 202 and a top manifold 203. The
multilayer headbox 20 is capable of supplying liquids
(such as fiber pulp suspension including fibers, refined
fibers, fillers, starch and/or water) onto a wire (not shown)
in a layered manner for forming a multilayer fiber web
(not shown). Here, the multilayer headbox 20 includes
the bottom manifold 201 to form a bottom layer of the
fiber web, the middle manifold 202 to form a middle layer
of the fiber web, and the top manifold 203 to a form a top
layer of the fiber web.
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[0038] Furthermore, the forming section shown in Fig.
1includes a stock preparation plant (means) 40 to which
raw material 50 consisting of, for example, fresh fibers,
recycled fibers, old carton boards, old papers, etc. for
forming a stock preparation in the stock preparation plant
40 is supplied. In this stock preparation plant 40, a fiber
pulp including fibers, refined fibers, fillers, starch and/or
water or the like is generated in a known manner. There-
fore, the supply of the raw material 50 to the stock prep-
aration plant 40 as well as the structure and functions of
the stock preparation plant 40 for generating the fiber
pulp are generally known and are not further described.
[0039] Furthermore, the web forming section shown in
Fig. 1 also includes a waste water treatment means 60
including a flotation means 601 and an aerobic treatment
means 602.

[0040] As shown in Fig. 1, the stock preparation plant
40 is connected with the waste water treatment means
60 via a waste water and sludge feeding line 401 (see
thin solid line in Fig. 1 reaching from the stock preparation
plant 40 to the waste water treatment means 60). This
waste water and sludge feeding line 401 supplies waste
water including waste sludge (fiber web waste sludge)
generated as excess material in the stock preparation
plant 40 to the flotation means 601 of the waste water
treatment means 60. Here, the flotation means 601 sep-
arates the waste sludge from the waste water in a usual
flotation process.

[0041] Furthermore, also the web forming machine 10
is connected to the waste water treatment means 60, in
particular to the flotation means 601 of the waste water
treatment means 60, via a waste water and sludge feed-
ing line 305 (see thick solid line in Fig. 1 reaching from
the web forming machine 10 to the waste water treatment
means 60). This waste water and sludge feeding line 305
supplies waste water and waste sludge from the web
forming machine 10 to the flotation means 601 in order
to separate the waste sludge from the waste water within
the flotation means 601.

[0042] Aftertheflotation process, the waste sludge has
been separated from the waste water and the waste wa-
teris further supplied to the aerobic treatment means 602
in order to clarify the waste water under aerobic condi-
tions within the aerobic treatment means 602. The thus
clarified water can be fed again as process water into the
forming section of the fiber web making machine, for ex-
ample.

[0043] Asalreadyindicated above, disposal of the fiber
web waste sludge including, for example, reject, fines or
other materials, becomes more and more difficult due to
legally tightened environmental specifications in the last
years.

[0044] Therefore, according to the present invention,
to provide an alternative and cost-efficient use of the
waste sludge in the process of manufacturing the fiber
web, in particular in the forming section of the fiber web
making machine, the waste water treatment means 60
is (directly) connected to the headbox 20 via a waste
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sludge recirculation means (forming a "waste sludge re-
cycling apparatus") for supplying waste sludge to be re-
cycled from the waste water treatment means 60 to the
headbox 20.

[0045] As shown in Fig. 1, for supplying the waste
sludge to be recycled to the headbox 20, a waste sludge
recirculation line 603 is provided between the waste wa-
ter treatment means 60 and the headbox 20. Here, the
waste sludge recirculation line 603 is connected to a
white water and/or stock suspension feeding line 30 in
which white water and/or stock suspension (fiber sus-
pension) is fed to the headbox 20, in particular, to the
middle manifold 202 of the headbox 20. The waste sludge
recirculation line 603 contains the waste sludge supplied
from the flotation means 601 and is mixed with the white
water and/or stock suspension fed in the white water
and/or stock suspension feeding line 30 upstream of the
headbox 20, i.e. directly (immediately) before the mani-
fold 202. Thus, the waste sludge recirculation line 603 is
connected to the flotation means 601 and to the middle
manifold 202 of the headbox 20.

[0046] The waste sludge recirculation line 603 may be
directly connected to at least one of the manifolds 201
to 203 of the headbox 20.

[0047] According to the invention as indicated above,
it is sufficient that the waste sludge recirculation means
is connected to at least one of the manifolds 201 to 203
of the headbox 20 for supplying the waste sludge to be
recycled to the at least one of the manifolds 201 to 203.
[0048] In addition or alternative, as shown by the chain
dotted lines in Fig. 1, a separating means for separating
fines from excess white water (waste water) from the web
forming machine 10 can be provided. When such a sep-
arating means is provided and connected to the web
forming machine, this separating means includes a clar-
ifier 301 or filter means 301 for separating the fines from
the white water. The clarifier may be a commonly known
disc filter having a high capacity for cleaning fines from
white water so that such a filter constitution is preferably
used for separating the fines from the white water.
[0049] AsshowninFig.1,the clarifier 301 is connected
to the web forming machine 10 via an excess white water
feeding line 304 for feeding the excess white water from
the web forming machine 10 to the clarifier 301. In the
clarifier 301, the excess white water is separated into
fines (which are part of "fine sludge" of the waste sludge)
and clarified white water.

[0050] The clarified white water can be supplied (recy-
cled, recirculated) back to the web forming machine 10
via a white water recirculation line 303. This white water
recirculation line 303 acts as a process water recircula-
tion line.

[0051] Preferably, the separating means is configured
to be connected to a twin-wire former or a fourdrinier
former as the web forming machine for recirculating white
water cleaned by the separating means to the gap former
or the hybrid former as process water of the forming sec-
tion. Thus, the cleaned and recirculated white water can
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be used as process water in the forming section; prefer-
ably it is used as so-called "shower water" in the twin-
wire former or fourdrinier former in order to decrease the
amount of fresh water to be used in such formers.
[0052] Furthermore, the fines being separated within
the clarifier 301 from the white water (process water) can
directly be supplied to the headbox 20 via a fines recir-
culationline 302. Thus, the fines are supplied to the head-
box via the fines recirculation line 302 being connected
to the white water and/or stock suspension feeding line
30 so that the fines can be mixed in a similar way as the
waste sludge solely or in addition to the mixing of the
waste sludge with the white water and/or stock suspen-
sion directly before feeding the thus mixed liquid to the
headbox 20.

[0053] Inthe separating means, the fines recirculation
line 302 may be directly connected to at least one of the
manifolds 201 to 203 of the headbox 20.

[0054] As shownin Fig. 1, here, the fines recirculation
line 302 is connected to the waste sludge recirculation
line 603 at an upstream part of the middle manifold 202
of the headbox 20. That is, the waste water treatment
means 60 and the separating means are connected with
at least one of the manifolds 201 to 203 of the headbox
20 via a common supply line 400 merging the waste
sludge recirculation line 603 and the fines recirculation
line 302. For this arrangement, the fines can be separated
in the separate clarifier 301 without being supplied to the
waste water treatment means 60 so that the fines to be
separated in the clarifier 301 can directly be supplied to
the headbox 20. In the common supply line 400, the
amounts of fines and waste sludge can be pre-mixed
before they are entering the respective manifold of the
headbox 20.

[0055] Besides, although it is not shown in Fig. 1, the
waste sludge recirculation means including the waste
sludge recirculation line 603 may also include a waste
sludge recirculation control valve (not shown) for adjust-
ing an amount of waste sludge to be supplied to the man-
ifold 202 and a waste sludge feeding pump (not shown)
for feeding the waste sludge to the manifold 202. Accord-
ingly, due to the provision of such a waste sludge recir-
culation control valve and feeding pump, an appropriate
amount of waste sludge to be supplied to the manifold
201 can suitably be adjusted in a known manner, for ex-
ample, on the basis of quality of raw material for forming
the fiber web, the quality and content of the fiber pulp
suspension being, for example, produced in the stock
preparation plant 40, the quality of the web to be formed,
etc. That is, the amount and flow speed of the waste
sludge to be supplied to the headbox 20 can suitably be
adjusted by means of the waste sludge feeding pump
and the waste sludge recirculation control valve. Thus,
supply of waste sludge can suitably be controlled. Fur-
thermore, the separating means including the fines re-
circulation line 302 connecting the clarifier 301 with the
headbox 20 may include a fines recirculation control
valve (not shown) for adjusting an amount of fines to be
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supplied to the manifold 201 and a fines feeding pump
(not shown) for feeding the fines to the manifold 201 via
the fines recirculation line 302. Thus, the feeding amount
of fines to be supplied to the manifold 202 and separated
within the clarifier 301 from the excess white water can
suitably and independently be adjusted by the fines re-
circulation control valve from the supply of the waste
sludgeincluding rejects via the waste sludge recirculation
line 603. For example, the feeding amount of fines can
be controlled from 0 to 100% by adjusting the valve po-
sition of the fines recirculation control valve and/or the
feeding amount of waste sludge can be controlled from
0 to 100% by adjusting the waste sludge recirculation
control valve as well.

[0056] Furthermore, the forming section may further
comprise at least one wire arranged in a wire loop for
forming a fiber web from a fiber suspension, onto which
wire the headbox is capable of supplying liquids onto the
wire in a layered manner for forming a fiber web on the
wire.

[0057] The above described multilayer headbox ac-
cording to the present embodiment s a three-layer head-
box. However, the multilayer headbox may also be
formed as a two-layer headbox or as a headbox suitable
for forming more than three layered fiber web.

[0058] It is also possible that the waste sludge may
come directly, i.e. may be supplied from a recycled fiber
plant (for example from OCC-/DIP-plants) via the waste
sludgerecycling apparatus (forming) as the waste sludge
recirculation means to the manifold(s) of the headbox.
Preferably, this waste sludge may be separated before
the waste water treatment means and directly supplied
to the manifold(s) via, for example, separate waste
sludge recirculation lines of the waste sludge recircula-
tion means.

[0059] According to the invention, a structure for direct
connection between the web forming machine (liner ma-
chine), the recycled fiber plant and/or the waste water
treatment means or the like for supplying waste sludge
to at least one of the manifolds of the multilayer headbox
is provided.

[0060] While the above description was given on the
basis of presently preferred embodiments, it is to be un-
derstood that the scope of the invention is not limited to
the above, but is defined by the appending claims.

Claims

1. A waste sludge recycling apparatus for a multilayer
headbox (20) being capable of supplying liquids onto
a wire in a layered manner for forming a multilayer
fiber web and including a plurality of manifolds (201,
202, 203) to form corresponding layers of the multi-
layer fiber web in a forming section of a fiber web
making machine, comprising:

a waste sludge recirculation means configured
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to be connected to at least one of the manifolds
(201, 202, 203) of the multilayer headbox (20)
for supplying waste sludge to be recycled to the
at least one of the manifolds (201, 202, 203).

The waste sludge recycling apparatus according to
claim 1, wherein the plurality of manifolds (201, 202,
203) of the multilayer headbox (20) includes at least
a bottom manifold (201) to form a bottom layer of the
fiber web, a middle manifold (202) to form a middle
layer of the fiber web, and a top manifold (203) to
form atoplayerofthefiberweb, and the waste sludge
recirculation means is configured to be connected
to the middle manifold (202) of the multilayer head-
box (20) for supplying waste sludge to be recycled
to the middle manifold (202).

The waste sludge recycling apparatus according to
claim 1 or 2, wherein the waste sludge recirculation
means includes a waste sludge recirculation line
(30), a waste sludge recirculation control valve for
adjusting an amount of waste sludge to be supplied
to the at least one of the manifolds (201, 202, 203),
and a waste sludge feeding pump for feeding the
waste sludge to the at least one of the manifolds
(201, 202, 203).

The waste sludge recycling apparatus according to
any of the preceding claims, wherein each of the
manifolds (201, 202, 203) of the multilayer headbox
(20) has a diffuser as aturbulence generator creating
turbulence in liquids supplied into each respective
manifold (201, 202, 203), each of the diffusers having
an outlet into a nozzle chamber of the multilayer
headbox (20).

The waste sludge recycling apparatus according to
any of the preceding claims, wherein the waste
sludge recirculation means includes a separating
means (301) for separating fines from white water
of the fiber web making machine, the separating
means (301) being configured to be connected to
the at least one of the manifolds (201, 202, 203) of
the multilayer headbox (20) to supply the fines to the
at least one of the manifolds (201, 202, 203).

The waste sludge recycling apparatus according to
claim 5, wherein the separating means (301) in-
cludes a clarifier, preferably a disc filter, separating
the fines from the white water.

The waste sludge recycling apparatus according to
claim 6, wherein the separating means (301) further
includes a fines recirculation line (302) connecting
the clarifier with the at least one of the manifolds
(201, 202, 203) of the headbox (20), a fines recircu-
lation control valve for adjusting an amount of fines
to be supplied to the at least one of the manifolds
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(201,202, 203), and afines feeding pump for feeding
the fines to the at least one of the manifolds (201,
202, 203) via the fines recirculation line (302).

The waste sludge recycling apparatus according to
any of the preceding claims, further comprising a
waste water treatment means (60) in which waste
water from the fiber web making machine and/or re-
cycled fiber plant and/or stock preparation plant is
collected and clarified, the waste water treatment
means (60) including a flotation means (601) for sep-
arating the waste sludge from the waste water, and
the flotation means (601) being connected to the
waste sludge recirculation means to supply the sep-
arated waste sludge to the at least one of the man-
ifolds (201, 202, 203) of the multilayer headbox (20).

The waste sludge recycling apparatus according to
claim 8, wherein the waste sludge recirculation
means further includes a waste sludge recirculation
line (30) connecting the flotation means (601) with
the at least one of the manifolds (201, 202, 203) of
the headbox (20), a waste sludge recirculation con-
trol valve for adjusting an amount of waste sludge to
be supplied to the at least one of the manifolds (201,
202,203), and a waste sludge feeding pump for feed-
ing the waste sludge to the at least one of the man-
ifolds (201, 202, 203) via the waste sludge recircu-
lation line (30).

The waste sludge recycling apparatus according to
claim 9, wherein the waste water treatment means
(60) and the separating means (301) are connected
with the at least one of the manifolds (201, 202, 203)
of the headbox (20) via a common supply line (400)
merging the waste sludge recirculation line (30) and
the fines recirculation line (302).

The waste sludge recycling apparatus according to
any of the claims 5 to 10, wherein the separating
means (301) is configured to be connected to a twin-
wire former (10) or a fourdrinier former (10) for recir-
culating white water cleaned by the separating
means (301) to the gap former (10) or the hybrid
former (10) as process water of the forming section.

A forming section of a fiber web making machine,
comprising:

atleastone wire arranged in a wire loop for form-
ing a fiber web from a fiber suspension,

a multilayer headbox (20) being capable of sup-
plying liquids onto the wire in a layered manner
for forming a multilayer fiber web and including
a plurality of manifolds (201, 202, 203) to form
corresponding layers of the multilayer fiber web,
and

the waste sludge recycling apparatus according
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to any of the preceding claims.

13. A waste sludge recycling method for forming a mul-

tilayer fiber web, comprising:

supplying liquids in alayered manner onto a wire
of a forming section of a fiber web making ma-
chine via a multilayer headbox (20) including a
plurality of manifolds (201, 202, 203) to form cor-
responding layers of the multilayer fiber web,
and

recirculating and supplying waste sludge to be
recycled to at least one of the manifolds (201,
202, 203) of the multilayer headbox (20).

14. The waste sludge recycling method according to

claim 13, wherein

the layers are formed onto the wire via the plurality
of manifolds (201, 202, 203) including at least a bot-
tom manifold (201) to form a bottom layer of the fiber
web, a middle manifold (202) to form a middle layer
of the fiber web, and a top manifold to form a top
layer (203) of the fiber web, and thus comprising at
least the bottom layer (201), the middle layer (202),
and the top layer (203), the bottom layer (201) and
the top layer (203) being separated by the middle
layer (202), and

the waste sludge to be recycled is recirculated and
supplied to the middle manifold (202) to form the
middle layer of the fiber web.
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