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(54) A METHOD AND AN APPARATUS FOR PRODUCING PRODUCTS FROM CELLULOSE FIBERS

(67)  This invention relates a method of producing
products from cellulose fibers. A forming mould is pro-
vided having a male or female permeable surface side.
Plurality of outwardly facing wet moulded products is pro-
vided made from the cellulose fibers at the permeable
surface side of the male or female forming mold, where
the plurality of wet moulded products have a shape sub-
stantially following the shape of the products to be pro-
duced. A heated female or male die is provided having
a shape essentially following the shape of the male or
female permeable surface side. A wet-pressing is per-
formed on the wet moulded products by means pressing
the female or male die and the male or female permeable
surface side together, where the pressure is maintained
until the plurality of outwardly facing wet moulded prod-
ucts are partly dried. A further drying is performed on the
partly dried moulded products. A heated male and female
after-press die set is provided having a shape defining
the shape of the products to be produced, where at least
one of the male or female after-press die set comprise
plurality of ventilation openings. The partly dried moulded
products are placed, after undergoing the further drying
step, into the male or female die of the after-press die
set and pressing the female and male die of the af-
ter-press die set together, where the pressure is main-
tained until the partly dried moulded products are fully
dried, the plurality of ventilation openings acting as ac-
cess channels for the remaining moisture in the partly
dried moulded products.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a method and
a system for producing products, such as plates, from
cellulose fibers.

BACKGROUND OF THE INVENTION

[0002] There is a general environmental desire to re-
duce the amount of waste generated, and to re-use or
recycle waste materials where possible. Some develop-
ment has in the past years been taking place is producing
environmental products such as containers and plates.
[0003] Conventional technique to produce e.g. plates
is based on dipping a forming mould having a male or
female permeable surface side into a paper pulp, where
the shape of the male or female permeable surface side
substantially defines the shape of the plates to be pro-
duced. A vacuum pressure is supplied to the forming
mould to draw the paper paper pulp through the perme-
able surface side leaving an outwardly facing fiber mat,
i.e. a plurality of pre-shaped wet moulded products, on
the permeable moulding outer surface side. In this case,
the wet mouled products have a plate-like shape.
[0004] Finally, the wet moulded products are placed
into an after-press die set where heated male and female
dies are pressed together for an approximately 40-50
seconds, or until the plate structures have dried.

[0005] This problem with this process is how slow it is,
and is energy demanding because of e.g. the heating
required during pressing the male and female dies to-
gether.

[0006] The inventor of the present invention has ap-
preciated that there is thus a need for faster and more
energy friendly process to produce such products and
has in consequence devised the present invention.

SUMMARY OF THE INVENTION

[0007] It would be advantageous to be able to produce
products such as plates from cellulose fibers in a more
efficient and environmentally friendly way at a mass pro-
duction level.

[0008] Ingeneral,theinvention preferably seeks to mit-
igate, alleviate or eliminate one or more of the above
mentioned disadvantages singly or in any combination.
In particular, it may be seen as an object of the present
invention to provide a method of producing products from
cellulose fibers, such as any type of plates, that solves
the above mentioned problems, or other problems, of the
prior art.

[0009] To better address one or more of these con-
cerns, in a first aspect of the invention a method is pro-
vided of producing products from cellulose fibers, com-
prising:
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e providing a forming mould comprising a male or fe-
male permeable surface side,

e obtaining plurality of outwardly facing wet moulded
products made from the cellulose fibers at the per-
meable surface side of the male or female forming
mold, where the plurality of wet moulded products
have a shape substantially following the shape of
the products to be produced,

* providinga heated female or male die having a shape
essentially following the shape of the male or female
permeable surface side,

e performing a wet-pressing on the wet moulded prod-
ucts by means pressing the female or male die and
the male or female permeable surface side together,
where the pressure is maintained until the plurality
of outwardly facing wet moulded products are partly
dried,

* performing afurther drying on the partly dried mould-
ed products,

* providing a heated male and female after-press die
sethaving a shape defining the shape of the products
to be produced, where at least one of the male or
female after-press die set comprise plurality of ven-
tilation openings,

* placing the partly dried moulded products, after un-
dergoing the further drying step, into the male or fe-
male die of the after-press die set and pressing the
female and male die of the after-press die set togeth-
er, where the pressure is maintained until the partly
dried moulded products are fully dried, the plurality
of ventilation openings acting as access channels
for the remaining moisture in the partly dried mould-
ed products.

[0010] Surprisingly, by applying the intermediate wet-
press drying and the further drying steps before the
moulded products are placed into the after-press die set,
the total time needed to produce the products may be
decreased dramatically, or from 40-50 second down to
5-20 seconds. This reduction in time is obviously reflect-
ed in less energy use which makes the process more
energetically friendly.

[0011] The male of female shapes of the permeable
side of the forming mould may be made of a wire mesh
that is commonly used today.

[0012] The term ventilation openings may be under-
stood as any type of access channels, access slits, or
drainage channels for the moisture and/or the liquid in
the wet moulded products, that may have any type of
cross sectional shape, e.g. cylindrical, rectangular, ellip-
tical etc. that interconnect the inside and the outside of
the male/female moulds. As an example, the diameter
of these ventilation openings may have a dimension
ranging from, but is not limited to, Tmm to micrometer
range such as 50pm.

[0013] The product may be, but is not limited to, any
type of plate, a container, a convex/concave shaped
structure.
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[0014] Inone embodiment, the further drying step com-
prises placing the partly dried products into a microwave
drier. Such microwave drier use only a fraction of the
energy compared to the conventional convection drier
which makes the process more energetically favorable.
[0015] In one embodiment, the cellulose fibers is a
plant based cellulose. The plant based cellulose may in
one embodiment, be bagasse produced from sugarcane.
Bagasse is 100% biodegradable and compostable and
a bi product of sugar cane fiber which is left after the juice
has been extracted from the sugar cane, but hundred
thousands of tons of bagasse remains to be used yearly.
[0016] Also, due to new processing methods bagasse
has become an inexpensive product and thus the value
of bagasse may be increased significantly and therefore
a favorable option is provided for producing lids for con-
tainers using bagasse.

[0017] Further, bagasse is annually renewable as op-
posed to trees that take 7 top 20 years to grow and is
biodegradable as trees.

[0018] More importantly, a 100% environmentally
friendly product is produced that fully recyclable. Also,
duetothe property of bagasse, the sturdinessinthe prod-
ucts will be increased compared to conventional products
made from paper pulp.

[0019] In one embodiment, the pressure between the
female or male die and the male or female permeable
surface side during the wet-pressing is in the range of
5N/cm?2 to 50N/cm?2,

[0020] In one embodiment, the heated female or male
die and/or the female or male of the after-press die set
is/are heated to a temperature in the range of 160°C and
210°C.

[0021] In one embodiment, the pressure between fe-
male and male die of the after-press die setis in the range
of 125N/cm2 and 1250N/cm2,

[0022] In one embodiment, the further drying step is
adjusted such that after undergoing the further drying
step the partly dried moulded products are 80° to 90°
solid and have moisture in the range between 20° to 10°.
Thus, most of the moisture (liquid) has been removed
but atthe same time there is sufficient moisture remaining
in the products to allow the final shaping step. Also, the
fact that most of the moisture has been removed the
pressing time of the male or female after-press die set is
very low, such as between 1 and 4 seconds, whereas in
conventional techniques at least 40 seconds pressing
time is required which obviously requires much more en-
ergy.

[0023] In one embodiment, the step of obtaining plu-
rality of outwardly facing wet moulded products made
from the cellulose fibers comprises:

* moving the forming mould into pulp containing cel-
lulose fibers, and

e supplying vacuum to the forming mould so as to draw
liquid through the permeable surface side leaving
the outwardly facing wet moulded products at the
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permeable surface side of the male or female form-
ing mold.

[0024] Accordingly, an effective process is provided to
obtain the plurality of outwardly facing wet moulded prod-
ucts and subsequently perform the wet-drying in one and
the same movement where the wet moulded products
do not need to be removed from the forming mould in
such a wet state.

[0025] In a second aspect of the invention, A system
is provided for producing products from cellulose fibers,
comprising:

* a forming mould comprising a male or female per-
meable surface side,

* means for obtaining plurality of outwardly facing wet
moulded products made from the cellulose fibers at
the permeable surface side of the male or female
forming mold, where the plurality of wet moulded
products have a shape substantially following the
shape of the products to be produced,

* aheated female or male die having a shape essen-
tially following the shape of the male or female per-
meable surface side,

* means for performing a wet-pressing on the wet
moulded products by pressing the female or male
die and the male or female permeable surface side
together, where the pressure is maintained until the
plurality of outwardly facing wet moulded products
are partly dried,

e adrying station for performing a further drying on the
partly dried moulded products,

* a heated male or female after-press die set having
a shape defining the shape of the products to be
produced, where at least one of the male or female
after-press die set comprise plurality of ventilation
openings,

* means for placing the partly dried moulded products,
after undergoing the further drying step, into the male
or female die of the after-press die set and pressing
the female and male die of the after-press die set
together, where the pressure is maintained until the
partly dried moulded products are fully dried, the plu-
rality of ventilation openings acting as access chan-
nels for the remaining moisture in the partly dried
moulded products.

[0026] Accordingly, A system is provided that is capa-
ble of producing products such as plates, bowls, and the
like, from cellulose fibers, in only a fraction of the time
that is needed by conventional apparatuses. Also, due
the additional wet-pressing and the subsequent further
drying, the time needed to compress the male and female
dies of the after-press die set is greatly reduced and
therefor the energy costs is reduced.

[0027] In one embodiment, the drying station compris-
es microwave drier. The drying time may be one second
or more, where the drying time is selected such that after



5 EP 3 081 692 A1 6

the drying there is preferably 10-20° moisture in the prod-
ucts. The drying station may further comprise a conveyor
means where the products, subsequent to the wet-press-
ing, are placed onto the conveyor and where they are
conveyed through the microwave drier.

[0028] Any means may be used to move the partly
dried moulded products from the forming mould to the
drying station, e.g. suction mechanism may be provided
to suck the partly dried moulded products from the form-
ing mould and/or the forming mould may also supply an
air pressure to facilitate the releasing of the partly dried
moulded products from the forming mould.

[0029] In one embodiment, the means for obtaining
plurality of outwardly facing wet moulded products com-
prises a computer controlled robotic arm and where the
forming mould is attached to the robotic arm, and where
the robotic arm and/or the forming mould is connected
to a vacuum source, the robotic arm being adapted:

* move the forming mould into a liquid containing the
cellulose fibers,

e supply vacuum to the forming mould so as to draw
liquid through the permeable surface side leaving
the outwardly facing wet moulded products at the
permeable surface side of the male or female form-
ing mold,

* perform the wet-pressing by means of moving the
forming mould containing outwardly facing wet
moulded products at the permeable surface side of
the male or female forming mold and compress the
permeable surface side the heated female or male
die against each other.

[0030] Accordingly, in a simple movement the robotic
arm may move the forming mould from the pulp with the
wet moulded products and in the same movement or cy-
cle, perform the wet-pressing.

[0031] In one embodiment, there may be two or more,
e.g. four forming molds, operated at the same time in a
cyclicway where the wet-pressing is an intermediate step
meaning that the productivity may be increased greatly.
[0032] As an example, the robotic arm may comprise
two or more sub-arms where two or more forming moulds
are mounted to the respective one of the two or more
sub-arm, such that while one sub-arm is dipping the form-
ing mould mounted to the sub-arm into pulp containing
the cellulose fibers, another sub-arm may be performing
the wet-pressing, another sub-arm may have completed
the wet-pressing and is at another position for released
the partly dried products to the drying station, another
sub-arm may be positioned at a halting position after ob-
taining the wet-moulded products, be before undergoing
the wet pressing.

[0033] As an example, the robotic arm may contain
four such sub-arms arranged in a cross-like manner and
that move in a cyclic movement, where each movement
is a 90° degree movement between different operations
steps.
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[0034] In general the various aspects of the invention
may be combined and coupled in any way possible within
the scope of the invention. These and other aspects, fea-
tures and/or advantages of the invention will be apparent
from and elucidated with reference to the embodiments
described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Embodiments of the invention will be described,
by way of example only, with reference to the drawings,
in which

Figure 1 shows a flow diagram of a method according
to the present invention of producing products from
cellulose fibers,

Figure 2 shows graphically the wet-pressing step dis-
cussed in relation to figure 1,

Figure 3 shows a drying station 300 where the partly
dried products 301 (the plates) have been removed
from the forming mould in figure 2

Figure 4 shows where the further partly dried plates
301 have been placed into heated female die 401
from an after-press die set,

Figure 5a-c depict graphically the final drying step
where the partly dry products (in this example the
plates) are dried in the after-press die set, and
Figure 6 shows a zoomed up view of the female die
in figure 5 depicting in more details the plurality of
ventilation openings, and

Figure 7 shows an embodiment of system according
to the present invention for producing products from
cellulose fibers.

DESCRIPTION OF EMBODIMENTS

[0036] Figure 1 shows a flow diagram of a method ac-
cording to the present invention of producing products
from cellulose fibers, where the products may as an ex-
ample be any type of plates.

[0037] The cellulose fibers may in one embodiment be
plant based cellulose, where the plant based cellulose is
bagasse produced from sugarcane.

[0038] In step S1 (101), a forming mould is provided
comprising a male or female permeable surface side.
[0039] In step S2 (102), plurality of outwardly facing
wet moulded products is obtained made from the cellu-
lose fibers at the permeable surface side of the male or
female forming mold, where the plurality of wet moulded
products have a shape substantially following the shape
of the products to be produced.

[0040] In one embodiment, the step of obtaining plu-
rality of outwardly facing wet moulded products made
from the cellulose fibers comprises moving the forming
mould into pulp containing cellulose fibers, and supplying
vacuum to the forming mould so as to draw liquid through
the permeable surface side leaving the outwardly facing
wet moulded products at the permeable surface side of
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the male or female forming mold.

[0041] In step S3 (103), a heated female or male die
is provided having a shape essentially following the
shape of the male or female permeable surface side.
[0042] In step S4 (104), a wet-pressing is performed
on the wet moulded products by means pressing the fe-
male or male die and the male or female permeable sur-
face side together, where the pressure is maintained until
the plurality of outwardly facing wet moulded products
are partly dried.

[0043] The pressure between the female or male die
and the male or female permeable surface side during
the wet-pressing may be in the range of 5N/cm?2 to
50N/cm.2 and the female or male die may in one embod-
iment be heated to a temperature in the range of 160°C
and 210°C. The time of maintaining the pressure de-
pends on the temperature and or the pressure, and may
in one embodiment be between 1-10 seconds.

[0044] In step S5 (105), a further drying on the partly
dried moulded products is performed. In one embodi-
ment, this further drying step comprises removing the
partly dried products from the forming mould and placing
them into a microwave drier where they may be moved
or conveyed through the microwave drier. After complet-
ing this further drying step the products may be 80-90°
solid/dried and contain 20-10° water.

[0045] The step of placing the partly dried products
from the forming mould and into the microwave drier may
be done in several ways, e.g. via gravity and/or via air
pressure at the forming mould where the semi dried prod-
ucts are blown away from the forming mould, and/or by
means of removing the semi dried products from the
forming mould via similarly shaped mould via a suction.
Other solutions well known to a person skilled in the art
are also possible to implement.

[0046] In step S6 (106), a heated male and female af-
ter-press die set is provided having a shape defining the
shape of the products to be produced, where at least one
of the male or female after-press die set comprise plu-
rality of ventilation openings.

[0047] In step S7 (107), the partly dried products are,
after undergoing the further drying step, placed into the
male or female die of the after-press die set where the
female and male die of the after-press die set are pressed
together. This pressure is maintained until the partly dried
moulded products are fully dried, which may e.g. be in
the range of 1-4 seconds. The plurality of ventilation
openings act as access channels for the remaining mois-
ture in the partly dried moulded products.

[0048] The pressure between the female and male die
of the after-press die set may in one embodiment be in
the range of 125N/cm2 and 1250N/cm? and the temper-
ature of atleast one of the female and male die, preferably
both of the female and male die, may be in the range of
160°C and 210°C.

[0049] Figure 2 shows graphically the wet-pressing
step discussed in relation to figure 1, showing where a
forming mould 201 comprising a female permeable sur-
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face side 202 has been dipped into a pulp containing
cellulose fibers leaving an outwardly facing fiber mats
203 on the permeable surface side.

[0050] Shown is also a heated male die 204 that may
be heated to a temperature in the range of 150°C to
210°C. This heated male die may be stationary, e.g. fixed
to a frame structure or to a wall or ceiling, and has a
shape essentially following the shape of the female per-
meable surface side 202. In this case, the products to be
produced are plates meaning that the female permeable
surface side and the male die 204 have a plate like
shapes.

[0051] Subsequent to obtaining the outwardly facing
fiber mats 203 the forming mould may be moved towards
the heated male die 204 where the forming mould and
the heated die are pressed together, as discussed in re-
lation to figure 1, leaving partly dried products, in this
case partly dried plates.

[0052] Subsequently, the forming mould may be
moved from the heated die 204 to an area (not shown)
where the semi dried plates are removed, e.g. via suction
as discussed in relation

[0053] Theforming mould may be mounted to a robotic
arm (not shown) that moves the forming mould 201
smoothly from the pulp directly towards the heated die
204 where the wet-pressing takes place, where subse-
quently the robotic arm moves the forming mould towards
the removing area.

[0054] Figure 3 shows a drying station 300, e.g. a mi-
crowave drier, where the partly dried products 301 (the
plates) have been removed from the forming mould in
figure 2 and been into the drying station 300 where a
further drying takes place, preferably until the plates are
80-90° dry.

[0055] As depicted here, a conveyor 302 may extend
through the drying station 300 and convey the partly dried
plates through the drying station. The speed and/or the
drying station may be adapted to how dried the products
are to be when leaving the drying station, but as already
mentioned, subsequent to undergoing the drying the
products still contain some remaining moisture.

[0056] Figure 4 shows where the further partly dried
plates 301 have been placed into heated female die 401
from an after-press die set where subsequently a corre-
sponding heated male die 402 from the after-press die
are compressed together as discussed in relation to fig-
ure 1. The shape of the female and the male die of the
after-press die define the final shape of the product, i.e.
in this case the plate.

[0057] The number of products that may be produced
simultaneously by be tens or even hundreds, and not
only six as shown here.

[0058] Figure 5a-c depict graphically the final drying
step where the partly dry products (in this example the
plates) are dried in the after-press die set.

[0059] Figure 5a depicts where the partly dried plates
301a have been placed into the female die 401 of the
after-press die, and figure 5b depicts where the male die
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402 and female die 401 are compressed together caus-
ing the remaining moisture/liquid in the products to leave
via the ventilation openings 403, and where the pressure
is maintained until the products are fully dried, and figure
5c¢ depicts where the male die 402 is released from the
female die.

[0060] Figure 6 shows a zoomed up view 406 of the
female die 401 in figure 5 depicting in more details the
plurality of ventilation openings 404 (the same may apply
for the male die) and a plate structure 301 b after under-
going the further drying step in figure 5.

[0061] Figure 7 shows an embodiment of system 700
according to the presentinvention for producing products
from cellulose fibers, where in this embodiment four form-
ing moulds 201a-201d comprising a female permeable
surface side (could just as well be a male permeable
surface side) attached to a robotic arm 701, which is pref-
erably computer controlled, and where the robotic arm
701 comprises four sub-arms 702a-702d. The four form-
ing moulds 201a-201d are mounted to these four sub-
arms702a-702d arranged in a cross like manner, respec-
tively.

[0062] The operation of steps S1 - S5 discussed in
relation to figure 1, may be a based on a cyclic movement
as indicated by arrows 711a-711d of a robotic system
that operates the robotic arm 701.

[0063] One (or more) tub 712 is provided containing
pulp 712 having the cellulose fibers, e.g. bagasse as dis-
cussed in relation to the previous figures.

[0064] The operation steps may in one embodiment
be following. A forming mould 201c is dipped into the
pulp 703 via a moving mechanism 704, which may be a
hydraulic operating system, where subsequently a suc-
tion pressure 709 is provided for drawing the pulp through
the permeable surface side leaving outwardly facing wet
moulded products on the permeable surface side 713.
During this, a forming mould 201a at the opposite side
that has already undergoing this process is performing
a wet-pressing by moving the forming mould 201a to-
wards the heated die 204 as indicated by an arrow 706
and presses it against the heated die 204. Also, during
this, a forming mould 201d may be held at a holding po-
sition 714 and a forming mould 201b that has already
undergone the wet-pressing is delivering the partly dried
products to a take-away means 708, which may e.g. be
a robotic arm that applies suction pressure 710 to such
the partly dried products from the forming mould 201b.
[0065] The take-away means 708 delivers the partly
dried products to the drying station 300 discussed in re-
lation to figure 3, and the drying station delivers the further
dried products to the after-press die set 401, 402 where
the final drying and shaping takes place as shown in figue
5.

[0066] The number offorming moulds should of course
not be construed as being limited to four forming moulds,
the number could just as well be more than four forming
moulds or less that four forming moulds.

[0067] It should be noted that this apparatus could im-
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plementonly a single forming mould, two forming moulds,
three forming moulds, or four forming molds as shown
here, or even more.

[0068] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments.

[0069] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. The mere fact that cer-
tain measures are recited in mutually different dependent
claims does not indicate that a combination of these
measured cannot be used to advantage.

Claims

1. A method of producing products from cellulose fib-
ers, comprising:

* providing a forming mould comprising a male
or female permeable surface side,

+ obtaining plurality of outwardly facing wet
moulded products made from the cellulose fib-
ers at the permeable surface side of the male or
female forming mold, where the plurality of wet
moulded products have a shape substantially
following the shape of the products to be pro-
duced,

« providing a heated female or male die having
a shape essentially following the shape of the
male or female permeable surface side,

* performing a wet-pressing on the wet moulded
products by means pressing the female or male
die and the male or female permeable surface
side together, where the pressure is maintained
until the plurality of outwardly facing wet mould-
ed products are partly dried,

« performing a further drying on the partly dried
moulded products,

« providing a heated male and female after-press
die set having a shape defining the shape of the
products to be produced, where at least one of
the male or female after-press die set comprise
plurality of ventilation openings,

* placing the partly dried moulded products, after
undergoing the further drying step, into the male
orfemale die of the after-press die setand press-
ing the female and male die of the after-press
die set together, where the pressure is main-
tained until the partly dried moulded products
are fully dried, the plurality of ventilation open-
ings acting as access channels for the remaining
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moisture in the partly dried moulded products.

The method according to claim 1, wherein the further
drying step comprises placing the partly dried prod-
ucts into a microwave drier.

The method according to claim 1 or 2, wherein the
cellulose fibers is a plant based cellulose.

The method according to any of the preceding
claims, wherein the plant based cellulose is bagasse
produced from sugarcane.

The method according to any of the preceding
claims, wherein the disposable is a plate.

The method according to any of the preceding
claims, wherein the pressure between the female or
male die and the male or female permeable surface
side during the wet-pressing is in the range of 5N/cm?2
to 50N/cm?2.

The method according to any of the preceding
claims, wherein the heated female or male die and/or
the female or male of the after-press die set is/are
heated to a temperature in the range of 160°C and
210°C.

The method according to any of the preceding
claims, wherein the pressure between female and
male die of the after-press die set is in the range of
125N/cm? and 1250N/cm?2.

The method according to any of the preceding
claims, wherein the further drying step is adjusted
such that after undergoing the further drying step the
partly dried moulded products are 80° to 90° solid
and have moisture in the range between 20° to 10°.

The method according to any of the preceding
claims, wherein the step of obtaining plurality of out-
wardly facing wet moulded products made from the
cellulose fibers comprises:

» moving the forming mould into pulp containing
cellulose fibers, and

* supplying vacuum to the forming mould so as
to draw liquid through the permeable surface
side leaving the outwardly facing wet moulded
products at the permeable surface side of the
male or female forming mold.

A system for producing products from cellulose fib-
ers, comprising:

+ a forming mould comprising a male or female
permeable surface side,
» means for obtaining plurality of outwardly fac-
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ing wet moulded products made from the cellu-
lose fibers at the permeable surface side of the
male or female forming mold, where the plurality
of wet moulded products have a shape substan-
tially following the shape of the products to be
produced,

* a heated female or male die having a shape
essentially following the shape of the male or
female permeable surface side,

* means for performing a wet-pressing on the
wet moulded products by pressing the female
or male die and the male or finale permeable
surface side together, where the pressure is
maintained until the plurality of outwardly facing
wet moulded products are partly dried,

* a drying station for performing a further drying
on the partly dried moulded products,

» a heated male or female after-press die set
having a shape defining the shape of the prod-
ucts to be produced, where at least one of the
male or female after-press die set comprise plu-
rality of ventilation openings,

* means for placing the partly dried moulded
products, after undergoing the further drying
step, into the male or female die of the after-
press die set and pressing the female and male
die of the after-press die set together, where the
pressure is maintained until the partly dried
moulded products are fully dried, the plurality of
ventilation openings acting as access channels
for the remaining moisture in the partly dried
moulded products.

12. The apparatus according to claim 11, wherein the

means for obtaining plurality of outwardly facing wet
moulded products comprises a computer controlled
robotic arm and where the forming mould is attached
to the robotic arm, and where the robotic arm and/or
the forming mould is connected to a vacuum source,
the robotic arm being adapted:

» move the forming mould into a liquid containing
the cellulose fibers,

* supply vacuum to the forming mould so as to
draw liquid through the permeable surface side
leaving the outwardly facing wet moulded prod-
ucts at the permeable surface side of the male
or female forming mold,

« perform the wet-pressing by means of moving
the forming mould containing outwardly facing
wet moulded products at the permeable surface
side of the male or female forming mold and
compress the permeable surface side against
the heated female or male die.

13. The apparatus according to claim 11 or 12, wherein

the drying station comprises microwave drier.
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