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(57) Abstract

An inexpensive sheet or web shaped fibre material for use e.g. in sanitary napkins typically consists of 4 mixture of short cellulose
fibres and some 15 % of relatively long, thermoplastic binder fibres. It is a noticeable problem that the short fibres "dust" out of the material,
and according to the invention this is remedied in that the material, when made by dry forming, is provided with a surface coating of very
thin layers of pure binder fibres. In addition to a marked holding back of the dust, these layers condition that the amount of binder fibres
irr the base material can be halved and that the breaking stress of the material is noticeably improved. Thereby the products are usable not
only as inserts, but also as individual, self-contained units e.g. for wiping in domestic or industrial cieaning.
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An absorbent sheet or web material and a method of producing the material by dry
forming,

The present invention relates to a method of producing an absorbent sheet ar web
material by dry forming of a layer of short cellulose fibres in admixture with relatively
long, thermoplestic binding fibres which are actuated by heating, Products of this type
ate typically used as shsorbent inserts in sanitary articles, e.g. in sanitary napkins for
women.

With respect to both production price and absorption capacity it is desirable to
use & relatively low degree of admixture of the binding fibres, normally some 15%, but in
return the problem erises that the products “dust” with the short fibres, which may amount
to a serious problem, in particuler in relevant further processing operations. In principle,
it is possible to avoid the dusting by epplying a bonding substance onto the product
surfaces, but this will complicate the manufactwing and make the products more
expensive,

It is the object of the present invention to provide an improved method of
producing an absorbent sheet or web material.

Accordingly, in & first aspect, the present invention provides a shest or web
material of absorbent type consisting of an air laid product of short cellulose fibres and
relatively long, thermoplastic binding fibres, the materia] having at least at gnc side a
surface layer with an upconcentrated content of binding fibres, wherein the web material
comprises a core or main laver of cellulose fibres in admixture with a small amount of
binding fibres and, st one or both sides, a very thin surface layer solely consisting of
binding fibres.

In 2 second aspect, the present invention provides a method of dry forming a
material web according to the first aspect, whereby a mixture of short cellulose fibres and
reforming wire from a forming head, whereafter the binding fibres are actuated by the
web passing through 8 heat zone, Whercin a very thin layer of binding fibres, is laid out
from a seperate forming head before or after the laying out of the said fibre mixture so as
to form & very thin surface layer on the top or bottom side of the web.

In a preferred embodiment, it has surprisingly been found that it is possii:le to
achieve an inexpensably obtained surface sealing which will effectively prevent any
noticcable dusting from the products. To this end the production is arranged such that a
laminated product is built up, comprising = first, very thin layer of pure binding fibres,

07/03 '01 WED 16:05 [TX/RX NO 8517]
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e.g. with an amount of only some 3 g/m* and thus with a rather open structure

conditioning &

good penetration of liquid, a following layer of a fibre mixture of short sellulose fibres

s and longer binding fibres, though preferably with s reduced content of binding fibres, e.g.
with a ratio of 93:7 or 95:5 of cellulose and binding fibres, respectively, and a final top
layer corresponding to the thin layer of binding fibres as first laid out. The product thus
shaped is passed through 3 heating zone for actuation of the binding fibres generally in
the entire laminated product,

10 The low content of binding fibres in the middle layer may rtesult in a
delamination in small areas of the product in response fo folding (forming “elephant

skin'). This is avoided in a preferred embodiment of the invention

{RALIBLL] (0725, docican
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: by caiandering the product in a heated calander such
that top and bottom layers of the product are welded toget-
her, though only over 5-20% of the surface, preferably about
10%. o b .

.In the preferred embodiment having an amount of binding fibres of only 1-5
g/’ in the outer layers, prefecably 2.4 gim?, it is casily understood that these layezs will
be feadily liquid permeable, as the open surface area will amount to 80 - 90%, On the
other hand, it i3 partly inexplainable how the same Limited fibre coating can effeet a
marked reduction or almost total ¢limination of the dusting of short fibres from the
products. However, both laboratory tests and test productions have verified that thjs
effect with respect to dust binding is indecd achicved.

In the preferred embodiment, it has been found, sur-
prisingly, that the very thin surface layers’ provide for a
marked increase of the tengile strength of the productg, vig.
28 much as 3-4 times, and that the surface wear astrengch of’
the material is also considerably increased. From a quality
point of view the materisl is hereby upgraded from an absor-
bent insert material, which reguires a asurface protecting
layer, to a self contained product that is usable e.g. for “—
cleaning purposes domestically and in the industry, while
8till having a low content of binding fibrea of only some 15%
or less,

From US-A-4,054,141 it is known to produce relatively
thick pad members with a core layer of absorption fibres and
with surface layers congisting of a mixture of these fibres
and bkinding fibres. The surface layers are in no way "thin®
layers with binding fibrés eriented mainly in the plane of
the gurface, as to the contrary it is emphasized that a large
part of the fibrés'project inwardly in or from the surface mo
a8 to enable an easier penetration of liquid and a certain

-cohesion in the outer layer. Thus, the the relatively thick

€ore layer ig not internally bonded, whereby it will easily
delaminate, and for the formation of the surface layers it
will be necessary to use a conmsiderable amount of binding fi-
bres, whish will only partially be active as a ¢cherent, 1i-
quid permeable surface. It is well thinkable that in some

07/03 '01 WED 16:05 [TX/RX NO 8517]
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way, not further specified, it is possible to achieve a cer-
tain surface barrier effect against extrusion of the nen-
bénded, short fibres in the cere layer, but then only with a
rather large concentration of binding fibres in 2 surface

layer of noticeable thickness.
Moreover, the relat.waly large amount of binding fibres

with this known method will not result in the said surprising
inerease of product strength, inasfar as this increase has to
be connected with the fact that the binding fibree are pre-
gent in a thin layer with the fibres oriented in the surface
plane itself; fibres projecting inwardly from the surface
cannot contribute to a strength increase and not either to a
barring against extruding short fibre dust, which is an
established problem in connection with aftertreatment of the

products.

The method known from the US-A-4,054,141 is based on a cell filling of special
moulds for forming shaped, limited pad members, while tiw preferred embodiment of the
present invention is hased on a production of a relatively thin web material which can be
manufactured with much higher capacity and can be folded or pleaded into a plural layer
shape and then be cut to form pad members consisting of more layers. The web or sheet
material, of course, also finds many other possibilities of application,

A preferred form of the present invention will now be described by way
of example with reference to the accompanying drawings, wherein:

Fig. 1 is a schematic view of a system for produscing products according to the
invention, while, .

Fig. 2 is a sectional view of a web produced there'By.

Fig. 1 shows a dry forming system with a perforated forming wire 2, above
which there is provided three consecutive forming heads 4, 6 and 8 for distribution of
supplied fibres across the wire 2. Bencath the wire, fully conventionally, there is
mouﬁted a section box 10 to which air is sucked down through the wire, partly for & rapid
deposition of the fibres on the wire and partly for stahlhzmg the formed fiber layer or

layers therson.

07/03 '01 WED 16:05 [TX/RX NO 8517]
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It is well known that with such an arrangement with more
forming heads it is possible to produce laminated products,
and with the invention this principle is used to the effect
that there is supplied to the first and the last forming head
a weak flow of air fluidized, relatively long binding fibres
for the formation of outer product layers with very small
thickness and density, e.g. only 2-3 g/nﬁ, while the interme-
diate forming head is used for the formation of the basic fi-
ber web. This web may be made with desired properties, thick-
ness and density out of a mixture of celluloge fibres and
binding fibres, preferably with a binding fibre content of
only 2-4%.

For stabilizing the very thin outer layers on the produ-
ced web, the web together with the wire is passed through a
pair of reollers 12,14, which are preferably heated for achie-
ving a sligt compaction of the product, whereby it is conso-
lidated sufficiently for a feollowing conveying to a flow-
through oven 16, in which the binding fibres are activated.

From the oven 16 the web, now stabilized, is moved
through a calander unit 18, the rollers of which are kept
heated to a temperature a few degrees below the actuation
temperature of the binding fibres. Thereafter the web is fi-
nally reeled up at 19,

In connection with the calandering the web may be subjec-
ted to a point or line embosgsing for additional stabilization
of the thin outer layers and for counteracting a delamination
of the products.

Ag shown in Fig. 2 the web product will consist of an ab-
sorbent middle layer 20 of a desired thickness with surface
layers 22 of binding fibers and of very small thickness. As
mentioned, it has been found as a surprising fact that these
surface layers even for an opening degree of 80-90% act re-
taining on the short cellulose fibers as present in unbonded
conditicn in the middle layer. It is undoubtedly contributory
to this effect that the surface layers are provided as sepa-
ratly laid out, thin layers, in which the binding fibres will
predominantly be oriented in the layer plane itself, while
the game fibres in the middle layer occur with random orien-
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tations so ag to have no special harrier effect towards the
loose short fibres.

It is also the pronounced layer orientation of the cover
fibres that will condition the said marked increase of
strength, because of the strong mutual binding of the fibres.
In this cennection it is important that the binding fibre
layers are as "clean" as possible, because the presence of
even a small amount of cellulose fibres would weaken the bin-
ding in the layers noticeably.

It is not required to use precisely the same type of bin-
ding fibres in the middle layer and the surface layers, re-
spectively, and it can even be considered to optimize the
surface fibres without heavy economical consequences, because
they are used in very small amounts only.

For certain products, e.g. for further mbnolateral lami-
nation, it may be sufficient to use a surface layer 22 at one
gide only.

It should be mentioned that it has been found by experi-
ments that a layer thickness of 7-10 g/m2 in the surface lay-
ers of the heat actuated binder fibres results in an unaccep-
table reduction of the absorption capacity and the opacity.
In a product of 75 g/m2 the total content of binding fibres
will then be some 30%, rendering the product perceivably
"synthetic" and unrealistically expensive,

It has been found that it is possible to obtain a further
and quite noticeable increase of the tensile strength by mo-
ving the web material, after the calandering at the rollers
18, through a heating zone as shown in dotted lines at 16',
such that a renewed actuation of the binding fibres can be
effected. This also results in an improved barrier effect
against dusting from the material as well as an improvement
of the retention capacity, i.e. the ability to retain rest
liquid after squeezing of wet material.

The discussed properties will now be illustrated by two
examples;

Example 1:

With the use of

14,4% Al-Special-C Phil 65/35 1,7 X 6
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(heat actuated binding fibres,

and

PCT/DK97/00666

Danaklon A/S, Denmark

85,6% NF 405 (Softwood pulp, wood cellulose, Wyerhaeuser,

USA)

two different products are made by dry forming:

A: With homogenous fibre mixture and conventional heat

actuation of binding fibres.

Bl: With bottom and top surface layer Bg/m2 100% binding

fibres and a middle layer of a homogenous mixture of cellulo-

se and binding fibres in the ratio 93:7.

B2: Bl after calandering.

B3: B2 after passage cof heat tunnel 142°¢C,

Relevant measuring results:

Weight Thickness Density

1,20
1,10
0,60

a/n’ mn____
A: 76
Bl: 74
B2: 73
B3: 72

0,63

ka/md

63
&7
122
114

Breaking-
strength

MD glev

315
750
1770
2010

Dust

mg

90
18
1,0
0,6

Waterab-

sorption Retention

ala. = dg/g
15 4,9
14 5,0
6,4 4,5
6,7 5,3

The listed values .should serve primarily for mutual com-

parison, so it is deemed superfluous to describe the measu-

ring methods in more detail.

Example 2:

In the same manner, products A, Bl and B2 are produced

based on
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15,6% Al-Special-C Phil 65/35 1,7 x 6 binding fibres

and

84,4% Rayfloc-X-J (Softwood pulp, wood cellulese; ITT Ra-

yonier Ing¢., USA)

Breaking- Waterab-
Weight Thickness Density gtrength Dust sorption Retention
a/m? mn ke/m® | MD, g/2'*  ma afa___ a/g
A: 101 1,22 83 785 61 14
Bl: 97 1,08 20 1020 19 13 6,0
B2: 102 0,76 134 2100 1,6 5,4 4,8
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The ¢laims defining the invention are as follows:
1. A sheet or web material of ai)sprbent type consisting of an air laid
product of short cellulose fibres and relstively long, thermoplastic binding fibres, the
5 material having at least ot one side a surface layer with an upconcentrated content of
binding fibres, wherein the web material comprises a core or main layer of celhilose
fibres in admixture with a smell emount of binding fibres and, at one or both sides, a very
thin surface layer solely consisting of binding fibres.

0 2. A material according te claim |, wherein said very thin surface layer
consists of binding fibres in an amount of enly 1 to 5g/m’ and with these fibres
predominantly oriented in the plane of the surface layer.

3. A material according to claim 1 or 2, wherein the content of bipding
15 fibres in the mixed main layer is in the tange of 2 1o 10%.

4, A material according to claim 2, wherein the content of binding fibres in

the mixed main layer is in the range of § to 8%,

20 5. A material according to claim 1 or 2, wherein said material is provided
with the thin binding fibre layers at both sides and appears as a trade product for direct

use, such as a wiper material,

6. A method of dry forming a material web according to claim 1 or 2,

25 whercby a mixture of short cellulose fibres and reforming wire frem a forming head,
whereafter the binding fibres are actuated by the web passing through a hat zone, wherein

a very thin layer of binding fibres, is laid out from a separate forming head before or after

the laying out of the said fibre mixture so as to forn a very thin surface layer on the top or
bottom side of the web,

kL]

7. A method accor&ing to claim 6, wherein said layer of binding fibres

comprises an amount of only 1 to 5 g/m’,

[RALIBLL) 10725 d0u:ean
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8. A method according to claim 6 or 7, wherein from an additional
fotring head & corresponding thin binding fibre layer is laid out for coating also the
opposite side of the web,

9. A method according to claim 6 or 7, wherein the mono- or double-sided

coated web is subjected to a calandering after its passage through the heating zone.

10. A method according to claim 9, whercin the web is edditionally moved
through a heating zone after the calandeting,

11 A method eccording to claim 8, wherein for the calandering there i
used a heated calender providing a welding together of the two surface layers over 5 to
20% of the web atea.

12. A method according to claim 9, wherein seid welding together is
provided over approximately 10% of said web atea.

13. A method according to claim 6 or 7, wherein the mixed fibre layer is
used with a content of only 2 to 10% of binding fibres.

14, A method aceording to claim 11, wherein said mixed fibre layer has a
content of only 5 to 8% of binding fibres.

15, A sheet or web material of absorbent type substantially as hereinbefore
described with reference to the accomparying drawings.

16. A method of dry forming a material web, said method being
substantially as hereinbefore described with reference to the accempanying drawings,

Dated 7 March, 2001
Scan-Web I/S

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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