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(57) Abstract

The invention relates to a method for producing a strip of absorbent, rollable cellulose fibre material (100) which is suitable for use in
' the hygiene sector. A fibre layer consisting of cellulose fibres is placed on a base layer (8) and pre—compressed to form a loose non-woven
' fabric which is introduced into a gap between a pair of calender rollers (6.1, 6.2) and which is used to produce a pattern of dotted or lined
print areas (17) in which the fibres (1) are disposed in a random manner and are compressed against each other at a pressure ranging from
150 to 600 MPa, resulting in a non-solvent fusion of said fibres and the production of a strip of fibre material (100) with an imprinted
pattern.
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METHOD AND DEVICE FOR PRODUCING A FIBER WEB CONSISTING OF CELLULOSE
FIBERS FOR USE IN HYGIENE PRODUCTS

The invention relates to a method for producing an absorbent fiber web and a device for producing a
fiber web consisting of cellulose fibers for use in hygiene products, in particular, personal, absorbing
hygiene products. The invention further relates to an absorbant fiber web manufactured according to

this method.

[t is known to combine cellulose-containing material such as wood or piant fibers into a fiber web by
employing 2 combination of mechanical and chemical processing steps under intensive heating while

excluding oxygen. The aim ot such a process 1s to avoid the use of binding agent additives cither
completely or 10 a large exient. According to one of these known methads (US Al 4,111,744), cellulose
fibers with 2 moisture comtent of 3 10 12 percent in weight are subjected to pressure in an oxygen-free
aumosphere ar a temperature of 450 1o 800 °F (= 232 10 426 °C), which is a high wemperature
environment beyond the cellulose carboruzing emperature and cellulose combustibility wmperawre.

Paper-type producis may also be manufacrured using the aforementioned known method, but, only that
of suff cardboard

The disadvantage ot dus method is that a considerable wchnological effory needs 10 be invested to hear
the pressunzed space and 10 prevent combustion of the material through oxygen-free manufacruring.

Also knowa 1s a methad (WQ 94/10956) for producing under pressure absorbear web products from dry
cellulose fibers and additives by compressing a material with 2 weight per unit area of 30-2000 g/cm’ 10
a praduct with & density of 0.2-1.0 g/cm’. Compressing is carried our using smooth calender rollers. The
disadvantage ot this method 1s that although the density is increased, the ear swength of the material
irself 1s low. Synthenc addiuves, especially theromplasts, must be added 1o increase the war strength.

fvis further knowa from US-A 3 €92 622 to inuially form an irvegular cellulose fiber layer and under
relauvely low pressure 10 produce a loose non-woven fabric with a low density and wear swrength. The
loose non-waven is theu entered into the gap of an additional pair of calender rolls and ¢mbossed with a
panern of pomnt- or line-shaped pressure 2oues. The result is a soft, absorbent web material with a base
weight of abour 16.9 10 50.9 g/m°. The tear strength of this fiber web is about 0.09 kN/m. Thus. it 15 a
material thar tears easidy as 15 the case with 1acial tissues, for example. The calender pressures applied
for this known product are about 2,000 1o 10,000 psi corresponding 10 14 to 69 MPa. The US-A

document speaks of resultant hydrogen bunding, as is also the result in self-bonding conventional paper
products.
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The fiber web manufactured by the merhod 1s said to be particularly suitable for manutacwuring hygiene

products. I 1s said 10 be very absorbing, soft and capable for processing as a web. Single-use hygiene
arucles such as diaper panties and such are manufacrured 1n high volume. The core absorbing layers
used for these products showld be tolerated well by the body, the absorbed liquids well disiributed, and
after use, the products should rot in landfills withour residue. A known method is 10 manufacrure the
absorbing layer of a wood cellulose fiber matrix, where so-called superabsorbers can be added to this
fiber matrix 10 increase the liquid absorpuon capacity. Superabsorbers are polymers that can absorb
water by building hydrogels.

[t 1s the objecuve 10 specify 4 method for producing a fiber web made of cellulose fibers, where
essennally no binding agents need 1o be used, and were the process can be carried out ar room
temperarures under normal agnospheric pressure and with the oxygen content of ambient air.

This objective 1s accomplished with the method for manufacturing a fiber web made of cellulose fibers,
which Is largely tear resistant, absorbent and rollable, using the processing steps according 10 the
features of claim 1.

It 1s assumed thar 1n the technology of producing cellulose fibers it is known 1o make them of a wood
derivative known in the industry as "fluft palp”. This material is a standardized wood product made of
celiulose material shupped 1n boards or webs, so-called waod pulp cardboards, where said material is
crushed in a hammer mil and separated into fibers untl it turns into a conon-like product of cellulose
fibers, namely fluff pulp. A description of such a siandardized crushing process can be found, for
example, 1n the brochure of the company Dan-Webforming International A/S. Risskov, Denmark.

This wood derivative called “fluff pulp” 1s a product that is used in large quantities in the so-called
water-less paper producuon. Preferably, the fibers have a length of about 1 10 5 mm as they exir the
hammer mill. According to the first siep of the aforementioned process, they are embedded irregularly in
a cellulose fiber layer wath a height of 5 10 15 mm and are preferably senr on a conveyor belt 10 a
movable stramner through a pre-condenser sration that consists preterably of a pair of calender rolls with
low pressure, such that the result 1s a loose non-woven with low density and 1ear strength. The tear
srength 1s dimensioned such thar the non-woven can sag over a length of 0.1 t0 1 m without tearing. It
can also withstand air pressures thar occur during the production.

Thas essenually known and sull very loose non-woven is inserted into a gap of a pair of calender rolls,
where a signuticant pressure 1§ applied in the point-shaped pressure zones. The pressure must be ar least
100 and should be about 520 MPa (MPa = N/mm*) The liquid limit of the marterial used for the rollers

1S generally the upper pressure limit. According 1o the state-of-the-art, such high pressures have not been
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used unril now. To produce such a pressure, rollers may be used with studs, with hne pancsns offser

from one another or with other protruding pomt- or line-shaped pressure surfaces, where the array
density of the point-shaped pressure zones Is between 1 and 16 array powts per cm’.

A fiber web, preferably with a m* weight berween 50 g and 1500 g, is produced according 10 the
method. Due 10 the distribution of the connecting points, this new fiber web has become §0 sirong thar a
tear sirength of ar least 0.12 kN/m, preferably of up 10 0.65 KN/m, 1s achieved. The thickness of the
fiber web is dependent on the desired metrage.

The size of the pressure area of the pomnt-shaped pressure zones is dependent on the pressure that can be
achieved berween the second calender rollers. Point-shaped pressure zones with areas between 0.05 and
10 ymm? have proven sutficient.

As has already been emphasized, the emperarure of the second pair of calender rolls should be
maintained ar room temperature, that is, berween 19 and 25 °C. The operation can also 1ake place at
higher temperatures. It should be noted that the temperature will ncrease in the pressure zones duc to
the significant use of power.

Pre-compression should wke place at a vool wmperarure of between 18 and 320 °C, preferably between
250 and 300 °C. Preferably, the pre-compression (ool is 8 pair of calender rolls thar can be heated.

The fiber and/or the loose non-woven are brought 1o a certain moiswre conient before entering the
calender rolls, where preferably the moisture content should be set 10 between 2 and 9 percent in weight,
at a muaimum 10 1 5 percent in weight.

Starting material is the atorementioned tluff pulp wood derivauve. Preferably, this is a standardized
defibered product, such as the one also used in manufacturing fiber webs according 1o known methods.
Sulfite or sulfate bleached long fiber cellulose of northern wood appears very advaniageous.

It has also proven advantageous, when the cellulose fibers were not bleached 10 wral whiteness but
instead when they still contained a certain content on natural wood maierials. The degree of whiteness
should be between 80 and 92 %, preferably between 85 and 89 %. A ceriain remaining ligmn conient
has shown to be advantageous as well, for example if it is berween 0.5 and S percent 1n weight of the
starting material.

Noan-binding, inorganic pigmenis or fillers, such as utanium oxide, kaolin or zeolithe can be added 1o the
starring marerial.

CA 02309998 2000-05-15
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A certain amount of superabsorbers can be added 1o the siarung fibers as well, where the acrylae

composites known as superabsorbers can be added in powder form to the fluff pulp in an amouar of, for

example, 0.5 1o 70 percent in weight (in relation to the otal amount) and where the manufacruring
process 1s not sigmificantly influcnced by this.

In the pressure zone of the second calender roll, the radial distance of the calender roll pair beyond the
acal point-shaped pressure zones should be abour 1 to 15 mm such that the marerial beyond the
pressure zone is not squashed during the pressure application, but is rather fluffed and somewhat
compressed.

The gap 1n the pressure zone of the second pair of calender rolls is dependent on the metrage and the
thickness of the inscrred loose non-woven. In general, the gap should not exceed a clear width of 0.0S 10
l mm.

A significant part of the device for carrying out the method is formed by the second pair of calender
rolls, whuich is preferably made up of two steel calender rollers both provided with numerous smds
distributed across the ourer surfaces of the rollers corresponding 10 point-shaped pressure zones that are
surrounded by indenrations that exhibir 4 muluple of the volume of the raised areas. In the operaung gap,
the raised areas of the two rollers are opposite one another, and a pressure of ar least 200 MPa up 10 the
maximum liquid limit of the marerial used tor the studs is exerted on the non-woven locared in the poini-
shaped pressure zones.

The preferable heighr of the studs or other pressure zones 1s berween 0.5 and 15 mm from the roller
base. The studs are preferably shaped as pyramuds or rruncated cones with a stud coat angle of 10 10 45°
in relation 1o the radius. Line-shaped or similar pressure zones are possible as well.

The uregularly arranged fibers are compressed under very high localized pressure in line or poinr-
shaped pressure 2ones, such thar a multirude of close fusions of the fiber bodies occur thar will nor
scparate afier the pressure is released. A product of numerous uregular cellulose fibers is produced,
where said fibers are connected in the pressure zones through fiber bonding. The fiber web has sufficient
war sirength and also a high absorprion capacity such thar ir is wdeally suited for hygiene products.

It has shown that in order 10 meer the specific requirements of the hygiene ndustry, the web of fiber
marerials must subsequenty be combined with suitable materials in a labor-intensive manner. Thus. the
addirional objecrive is given to specify an additional method tor producing a fiber web consisting of

cellulose fibers that is equipped with, for ¢xample, increased tear strength, densiry or breathing and/or
insulating capacities.

CA 02309998 2000-05-15
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The methods and apparatus in the claims will become more readily apparent through the description of
exemplary embodiments with reference being made to the accompanying drawings, wherein

Fig. 1 shows a schemauc presentation ot 4 device for producing a fiber web made of cellulose fibers,

Fig. 2 shows in an enlarged presentation according to Fig. 1, the cross-section of the pressure zone of
two rollers with pyramid-shaped studs;

Fig. 3 shows a perspecuve presentation of a section of the product manufactured according to the
method,

Fig. 4 shows an enlarged presentation of the pressure zones of the fiber web;

Fig. 5 shows a schemalic presemtauon of a ditferent device for producing a fiber web with two
addirional synthernc layers;

Fig. 6 shows a schematic presentation of yer another device for producing a fiber web with a synthetic
coauny;

Fig. 7 shows a presentation similar 10 Fig. 2 of a cross-section of the pressure zone of two rollers with
an inserted fiber web with a foil placed on it.

Fig. 1 shows in a schemaltic sequence an arrangement of rollers and rolls for carrying out the method.
The production pracess starts with ceflulose fibers made of fluff pulp, preferably of dry wood pulp
cardboards by means of a hammer mill, which is described in greal deail in the state-of-the-art presented
in the atoremeauoned brochure of Dan Webforming International A/S.

A layer of irregular fibers 1 in a heighe of about 20 mm is coaveyed to a first pair of calender rollers
4.1, 4.2 on 4 stramer conveyer belt 8. The upper roller 4.1 has a surface temperature of about 220 °C,
while the bortom roller is unheated. The web is moisturized by spraying from above using a moisturizing

device 3 prior to entering the gap between the two rollers 4.1 and 4.2. The resultant moisture of the
material is about S 10 10 percent 1 weigh.

A portion of the maoisture is elirninated between the calender rollers 4.1 and 4.2, and the irregular
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cellutose fiber layer 1S comipressed 10 4 loose non-woven with low densify and tear strength. However,

the tear streéagth is sufficient that the non-woven 2 does not war when bridging the distance berween the
end of the strainer belr 8 and the reversing roll 7 wo the inlet into the gap beyween the two additional
calender rolls 6.1 and 6.2, which 15 abour 50 cm.

The first processing siep 1s simply a pre-compression or compacung of the non-woven from the
irregularly arranged fibers. A fixed web is nor produced and it is eatirely possible 10 remove the fibers

individually, picce by piece. The tear strength of the non-woven is very low, preterably at least 8 N/m
wide.

The non-woven 2 provided by the strawer belt 8 is again moisturized from top and bontam (maiswrizing
device 5) prior 10 entering the gap berween the two calender rolls 6.1 and 6.2.

Between the calender rolls 6.1 and 6.2, the inuially loose non-woven is subjected 1o an array of paint-
shaped pressure zones, where the irregularly arranged fibers are pressed onto each other under high
pressure, such thar a close tusion of the fiber bodies occurs and a fiber web 100 with an embossed
panern is created thar will not separate after the pressure 1s released. The roller arrangement can also be

termed as “pixel rollers”.

Carbonizanion of the fiber matenial is avoided. However, it is abvious thar the pressure is sufficiently
tugh to pracucally melr the matenials constunuung the fibers, that is, cellulose and remaining lignin and
other materials, where such close bonding occurs that goes beyond the bond of simple adhesion.
Through point-tocused hugh pressure and crowding of the fibers, the loose celiulase or pulp fibers are

bonded together 1n all existing free spaces, additionally glued and inerlocked, resulting in an overall
very strong fiber web.

Rolls 6.1 and 6.2 are operated at regular room temperatures, that is, berween 18 and 25 °C, however it
should not be excluded that the rollers may be heated or that a higher lemperarure may be reached ar the
pomt-shaped and also point-focused pressure zones due w the high mechanical energy. The pressure
affecting the cellulose fiber layer in the puini-shaped pressure zones 17 (cf. Fig. 2) is preferably above

500 MPa, bur definitely in a range of 100 ro 600 MPa, cven higher with a respective technological
effort.

With this methiod, fiber webs with a m’ weight between S0 and 1500 g. for example, can be produced.
The fiber web exiting the calenders is significantly more tear resistant than the web cniering the calender

rolls 6.1 and 6.2 The matenal is treated with broad drawing roller 9. Thereafter, it is wrapped onto a
take-up roller 11 with the use of a driver roller 10.
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Foremost, the material used should be an mexpensive mass maierial that is available in large amounts.
Fluff pulp with a whiteness of 85 10 89 % is the preferred choice, which in rn means thar a significans
higrin and residue conrent is stil) present. It has been shown that such residues significanily improve the
bonding behavior. Experience shows thar cellulose bleached entirely has a worse bonding behavior than
less pure cellulose. The titer should nor be below a certain length because fibers that are 100 short cannor

bridge the distance berween the point-shaped pressure zones such that Jow rear soength 1s achieved with
low titer.

Supplementary additives are also dimensioned according to the desired tear strengrh. The addition of so-
called super-absorbers, as described in the document WO 94/10596, for example, is relanvely uncritical.
Fluff pulp can be supplemented with superabsorbers wirth 0.5 1o 70 percent 1 weighi, preferably 5 10 30
percent in welght, and thereafter sens through the high-pressure calender rolls 6. The superabsorbers
have no bonding effect; 1ov large an amount will reduce the tear sgength.

However, the addition of crushed non-bonding inorganic marerials, such as the white pigment utanium
oxide, reduces the tear strength such thar in general, a percentage of 25 percent in welght of utanium
oxide should not be exceeded. A similar rule applies 10 fillers such as kaolin and zeolithe.

It 1s importanr thar binding agents such as are known from the state-of-the-art, which are generally
required, can be avoided almost entirely. This sigrificantly improves the recycleability and
compostability of the product. The production becomes less expensive and is simpler because stations for
applying and curing are nor required. However. if shall not be precluded thar the finished product can be

provided with a surface finish or laminated with a film on one or both sides afier running through the
calender rollers 6.1 and 6.2.

F18. 2 shows an exemplary embodiment of a fugh pressure zone between the two calender rollers 6.1 and
6.2. As can be scen, the ourter roller surface is provided with studs 14, shown in an calarged
présentanon. The numerous studs distributed across the entire outer roller surface result, preferably, in
an array deasity of the point-shaped pressure regions of between 1 and 16 array points per cm® for the

1 relanon 1o the radius. A calculated pressure of a bour 520 MPa, which leads 10 the aforementioned
fusion of the cellulose fibers in the 84p, Is present in the gap 12, where the pressure zone 17 is created.
Other shapes of the pressure zones. such as runcated cones, cylinders or cubes are possible and are

selecred according 10 professional opinions according 1o the required pressure, the respective starting
marenal and the marerial of the rollers. the emperamures that occur, eic.

CA 02309998 2000-05-15
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In the present case, the direction of the operation is from lefi 1o right. Thus, the fimshed product exhibits

almost lucid fusion zones 18, that alternate with somewhat tluffy loose regions 19 that are, however,
compressed when compared 10 the siariing non-woven.

Fig. 3 shows the finished product, consisung of numerous irregular cellulose fibers thar are connected by
fusion i the pressure zones 18. The marenal itself has a high tear sirength and, in addition, a high
absorpuon capacity, which is increased even further through the use of superabsorbers such thar it can be
used as packaging material, for hygiene products, lining material, pillow filler and similar products. The
material can also be used in the consiruction industry as a well as replacemeny for paper and cardboard.
The aforemenrioned products can also be used for napins, tampons, baby diaper panties, slip inserts,
samtary napkins, and incontinence producrs

Fig. 4 shows an enlarged presentation of a pressure zone 17 in an elecwron microscope image. In this
case, the pressure zone has a hexagonal shape that has been caused by the insertion of a swd 14 imnto the
non-woven. The pressure applied in thus case is 190 MPa (= 190 N/mm?). It can be seen thar the
minally round and undamaged fibers 29 are flat and smooth in the pressure zone due 10 the pressure.
The superabsorber particles thar were present are optically no longer recognizable, because they have
obviously been pressed into the surface. The fiber structure can stil] be recognized somewhat in the
poruon of the zones 27 inside the pressure zone 17, while other zones 28 are present where a fiber
Structure can no longer be recognized. The fibers pressed onto one another can no longer be separated
from one another when trying to do so with a dissecting needle. Thus, a fusion. compacnung and gluing
with surface bonding of the fiber and/or cellulose substance has occurred with the pressure being kept
under the carbounizanon limit of the fibers 29.

Fig. 5 shows a schematic sequence of an arrangement of tollers and rolls where the method is carried
out using a second embodiment. A layer of irregular fibers 1 in a height of about 20 mm is conveyed 10
a furst pair of calender rollers 4.1, 4.2 on a strainer conveyer belr 8. The upper rolier 4.1 has a surface
emperature ot abour 250 °C, while the bottom roller is unheated. The web is moisturized by Spraying
from above using moisturizing device 3 prior 10 cntering the gap between the two rollers 4.1 and 4.2,
The resultant moisture of the material is about 5 10 10 percent in weight.

A poruon of the moisture is eliminated between the calender rollers 4.1 and 4.2 and the irregular
cellulose fiber layer is compressed 1o a loose non-woven with jow density and tear srengih.

Berween the calender rolls 6.1 and 6.2, the initially loose non-woven is subjected to an array of poimt-

shaped pressure zones where the irregulurly arranged fibers are pressed oo ¢ach other under high
pressure such that a close fusion of the fiber bodies occurs and a fiber web 100 with an embassed pattern

CA 02309998 2000-05-15
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is created that will not separate after the pressure is released.

After passing the calender rollers 6.1 and 6.2, the fiber web 40 is on both sides glued 10, welded 1w
and/or mechanucally connected 10 webs 20.1 and 20.2 made of texiile, non-woven-rype ar foil-type
material. The pre-fabricated coating webs 20.1, 20.2 have - as far as necessary - already been coated
with adhesive, and are guided from above and below onto the fiber web that exits from the calender
roller pair 6.1, 6.2 and fused 1o ir using the pressure roll pair 9.1, 9.2. A mechanical connection of the
coaung with the fiber material 1s also possible using pressure rollers 9.1, 9.2 provided with embossing
elerments. Gluing with a hot adhesive is possible as well. The composite is wrapped onto a take-up roller
11 with the use of a driver roller 10.

Fig. 6 shows 1n a schematic sequence an arrangement of rollers and rolls for carrying out the method in
an addirional embodiment. The production process starts with cellulose fibers made of fluff pulp that has
been made of dry "wood pulp” using hammer mills.

Similar 10 Fig. 1, a layer of irregular fibers 1 in a height of about 20 mm is conveyed 10 a first pair of
calender rollers 4.1, 4.2 on a strainer conveyer belt 8. The upper roll 4.1 has a surface remperamre of
about 180 °C, while the botiom roller is unheared.

The irregular cellulose fiber web is compressed between the calender rollers 4.1 and 4.2 10 a loose non-
woven with low density and tear strength. Prior 10 entering the gap between the rwo calender rolls 6.1
and 6.2, the non-woven 2 provided by the sirainer belr 8 is covered from the top with a tun (10 ym) foil
30 made of PTFE thar initially is not perforated (PTFE = polyfluorethylen).

Between the calender rolls 6.1 and 6.2, the non-woven covered with the PTFE foil is subjecied to an
array ot poini-shaped pressure zones where the irregularly arranged fibers are pressed onto each other
under hugh pressure such that a close fusion of the fiber bodies occurs and a fiber web 100 with an
cmbossed partern 1s creaied that will nor separate after the pressure is released: the foil, which is
relatively hear-resistant is included in the composite. Carbonizarion of the fiber or foil material is
prevemted. The sintering or beginning-to-melt foil marerial achieves additional bonging.

Rolls 6.1 and 6.2 are operated at regular room temperarures, that is, between 18 and 26 °C, however it
should not be precluded thar the rolls mnay be heawed or that s higher [eraperature may be reached ar the
poini-shaped and point-focused pressuse zones due 10 the high mechanical energy.

The pressure aftecting the cellulose fiber layer with the foil placed on ir in the poini-shaped pressure
zones 17 (cf. Fig. 4) is preferably above 300 10 400 MPa. After passing through the calender rollers 6.1,
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6.2, the fiber web 1s on one side connected with a foil web. The composite is wrapped onro a 1ake-up

roller 11 with the use of a driver roller 10.

An addinonal coaung web 20.2 has - as tar as necessary - already been coated with adhesive, and is
guided from below onro the web that exits from the calender roller pair 6.1, 6.2 and fused 10 1t using the
pressure roll pair 9.1, 9.2 (ct. Figure 6). The composite is wrapped onto a take-up roller 11 with the use
of a driver roller 10

Fig. 7 shows an exemplary embodiment of a high pressure zone berween the two calender rollers 6.1 and
0.2. As can be seen, the outer roller surface 1s provided with studs 14 shown in an enlarged presentavon.
The numerous sruds 14 distribuied across the entire outer roller surface preferably result in an array
densiry of the poini-shaped pressure regions of between 1 and 16 array points per cm? for the finished
fiber web. The studs have the shape of a rruncared pyramid with a stud coart angle of 10 1o 45 ° in
relaton 10 the radius. A calculated pressure of a bour 520 MPa, which leads 10 the aforementioned
fusion of the cellulose tibers in the gap, is present in the gap 12, where the pressure zone 17 is created.
Other shapes of the pressure zones, such as wruncated cones, cylinders or cubes are possible and are
selected according to professional opinions according to the required pressure, the respective starmng
material and the marerial of the rollers, the temperatures thar occur, etc. Foil 30 can be calendered or
laminated ar the same time.

For Fig. 7, the direction of the operarion is from left to right. Thus, the finished product exiubits almost
lucid fusion zoues 18, that alternate with somewhat fluffy loose regions 19 that are. however.
compressed when compared to the stariing non-woven.

The coating methods are described in greater derail based on the following examples:

Example !

A fiber web 100 (cf. Fig. 3) 1s combined on one side with a web of woven texiile marterial. On the
surface poinung 1o the fiber web, the texiile web is provided with a Hommelt adhesive, such that a good
adhesive bond 15 produced afier passing through the pressure roils 9.1, 9.2. Because of the fiber

matenal, such a composite exhibits good hear insularing effecrs and can withstand greater mechanical
forces due to the woven texrile web.

Example 2

The fiber web 100 produced according to the description of Figures 1 10 3 is at irs uncoated surface
addinionally bonded to a toil-type, semu-permeable climatic membrane made of polytetrafluarethylen
using an adhesive. The climartic membrane is water resistant but permeable to water steam. When used
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1]
as liner material for hygiene garments, the water vapor emitted by the user can be waken up by the fiber

fabric and then dissipated by the climanc membrane. AT the same time, the fiber layer is protected from
nosure.

M

for use in hygiene producis.

In recycling, the soiled fiber web can be composted after tearing off the 1op foil coanngs. The composite
material subject 1o the invenrion 1s more cnvironmentally frieadly than, for example, the cellulose with
polymeric superabsorbers used for disposable diapers.

CA 02309998 2000-05-15

T v v ety ]
. quww‘w“w_,ﬁ,u,,,,m oo g e .



CA 02309998 2006-08-21

What is claimed is:

1. A method for producing an absorbent fiber web which is tear resistant, and
rollable, from cellulose fibers, cellulose pulp or of wood pulp cardboard without the
use of additional binding agents, where said fiber web is suitable for use in the
hygiene sector comprising the following processing steps:

(a) providing an irregular cellulose fiber layer and pre-compressing it under
relatively low pressure to produce a loose non-woven web with low density and
tear strength; and

(b) providing a pair of calender rolls having a pattern of point or line-shaped
studs, defining a gap therebetween, and inserting the loose non-woven web into the
gap of the calender rolls to create a pattern of point- or line-shaped pressure zones
under relatively high pressure, where the irregularly arranged fibers are pressed
onto each other, wherein

(1) the loose non-woven web has a moisture content of up to 5 percent by
weight when it is inserted,

(2) the irregularly arranged fibers are pressed onto each other under a
pressure in a range between 250 and 600 MPa such that non-separating fusion
of the fibers occurs and a fiber web with an embossing pattern is created, and

(3) the tear strength of the fiber web is at least 0.12 kN /m.

2. A method according to claim 1, wherein a fiber web is produced with a
weight per m? of between 50 g and 500 g.

3. A method according to claims 1 or 2, wherein a fiber web is produced with an
array density of the point-shaped pressure zones between 1 and 16 per cm?.

4. A method according to any one of claims 1 to 3, wherein the point-shaped
pressure zones have an area of between 0.05 and 10 mm?.

D. A method according to any one of claims 1 to 4, wherein the temperature of

the calender rolls is maintained at approximately room temperature, that is, between
18 and 26° C.

6. A method according to any one of claims 1 to 5, wherein pre-compression
occurs at a temperature of 18 to 320° C.

/. A method according to any one of claims 1 to 6, wherein a second pair of
calender rolls is used as pre-compressing tool.
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8. A method according to any one of claims 1 to 7, wherein the fiber layer
provided in step (a) is a mixture of fiber material and superabsorber, and where the
superabsorber content is between 0.5 and 70 percent by weight of the mixture.

9. A method according to any one of claims 1 to 8, wherein the cellulose tibers
used as starting material have a degree of whiteness of 80 to 90%.

10. A method according to any one of claims 1 to 9, wherein cellulose fibers with
a residual content of lignin of 0.5 to 5 percent by weight are used as starting
material.

11. A method according to any one of claims 1 to 10, wherein the irregular
cellulose fiber web of step (a) contains supplementary filler materials.

12. A method for producing an absorbent tiber web which is tear resistant, and
rollable, from cellulose tibers, cellulose pulp or of wood pulp carboard without the
use of additional binding agents, where said fiber web is suitable for use in the
hygiene sector comprising the tollowing processing steps:

(a) providing an irregular cellulose fiber layer and pre-compressing it under
relatively low pressure to produce a loose non-woven web with low density and
tear strength; and

(b) providing a pair of calender rolls having a pattern of point or line-shaped
studs, defining a gap therebetween said calender rolls having a radial distance,
beyond the actual point-shaped pressure zone of 1 to 5 mm in the pressure zone;
and inserting the loose non-woven web into the gap of the calender rolls to create a
pattern of point- or line-shaped pressure zones under relatively high pressure,
where the irregularly arranged fibers are pressed onto each other, wherein

(1) the loose non-woven web has a moisture content of up to 5 percent by
weight when it 1s inserted,

(2) the irregularly arranged tibers are pressed onto each other under a
pressure in a range between 250 and 600 MPa such that a non-separating
fusion of the fibers occurs and a fiber web with an embossing pattern is
created, and

(3) the tear strength of the fiber web 1s at least 0.12 kN /m.

13. A method according to any one of claims 1 to 12, wherein the gap in the
pressure zone of the calender rolls, between opposing point-shaped pressure zones,
exhibits a clear width of 0.05 to 1 mm.
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14. A device for producing an absorbent fiber web which is tear resistant, and
rollable, from cellulose fibers, cellulose pulp or of wood pulp carboard without the
use of additional binding agents, where said fiber web is suitable for use in the

hygiene sector, said device comprising;

(a) a pair of calender rolls having a pattern of point or line-shaped studs,
defining an operational gap therebetween, and

(b) means for providing an irregular cellulose fiber layer and pre-
compressing it under relatively low pressure; and means for providing the loose
non-woven web having a moisture content of up to 5 percent by weight betore it is
inserted into the operational gap, wherein the pair of calender rolls consist of two
calender rolls that are both provided with numerous studs distributed across the
outer surface of the rollers and surrounded by indentations that exhibit a multiple of
the volume of the studs wherein the studs are opposite one another in the
operational gap and where a pressure of at least 200 MPa up to the maximum liquid
salt limit of the material used tor the studs can be applied in point-shaped pressure
zones to the loose non-woven, which is located between the studs, to create a pattern
of point- or line-shaped pressure zones where the irregularly arranged fibers are
pressed onto each other, such that a non-separating fusion of the fibers occurs and a
fiber web with an embossing pattern is created, having a tear strength of at least 0.12

kN/m.

15. A device according to claim 14, wherein the height ot the studs form the roller
base 1s between 0.5 and 5 mm.

16. A device according to claim 14, wherein the studs have the shape of truncated
pyramids.
17. A device according to claim 16, wherein the truncated zone shapes or

pyramid shapes have a stud coat angle between 10 and 45° in relation to the radius.

18. An absorbent fiber matt which is tear resistant, and rollable, from cellulose
fibers, cellulose pulp or of wood pulp carboard without the use of additional
binding agents, and has a tear strength of the fiber web is at least 0.12 kN/m, which
is suitable for use in hygiene products, made by the following processing steps:

(a) providing an irregular cellulose fiber layer and pre-compressing it under
relatively low pressure to produce a loose non-woven web with low density and
tear strength; and

(b) providing a pair of calender rolls having a pattern of point or line-shaped
studs, defining a gap therebetween, and inserting the loose non-woven web into the
gap of the calender rolls to create a pattern of point- or line-shaped pressure zones
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under relatively high pressure, where the irregularly arranged fibers are pressed
onto each other, wherein

(1) the loose non-woven web has a moisture content of up to 5 percent by
weight when it is inserted into the gap,

(2) the irregularly arranged fibers are pressed onto each other under a
pressure in a range between 250 and 600 MPa; such that a non-separating
fusion of the fibers occurs creating a fiber web with an embossing pattern.

19. A method according to any one of claims 1 to 13, wherein the fiber web
provided in step (a) is a mixture of fiber material and superabsorbent, and where the
superabsorbent content is between 5 and 30 percent by weight of the mixture.

20. A method according to any one of claims 1 to 13, wherein the cellulose fibers
used as starting material have a degree of whiteness of 85 to 89%.

21. A method according to any one of claims 1 to 13, wherein a starting material
is used that contains supplementary filler materials selected from the group of filler
materials consisting of titanium oxide, chalk and kaolin.

22. A method according to any one of claims 1 to 13, wherein a starting material
is used that contains supplementary filler materials selected from the group of filler
materials consisting of titanium oxide, chalk and kaolin.

23. A device according to claim 14, wherein the angle of the stud coat in relation
to the radius is between 10 and 45.

24. A device according to claim 14, wherein the studs are cube-shaped.

4105641 v2
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