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Description
Technical field

[0001] The presentinvention relates in general to the
production of articles in sheet form, especially articles
composed of one or more plies of paper, and in particular
"tissue" paper, associated with superabsorbent materials
toincrease the absorption capacities of the finished prod-
uct.

State of the Art

[0002] Paper products formed of one or more plies of
tissue paper are used in many domestic and industrial
applications. Tissue paper is intended as a paper with
high characteristics of softness and absorption capacity.
This paper is typically used to produce paper napkins,
paper handkerchiefs, toilet paper, kitchen towel, facial
tissues, industrial products of various types and similar
products.

[0003] One of the important characteristics of these
products is their capacity to absorb liquids.

[0004] In order to increase this characteristic, combi-
nation of the cellulose material, which form the basis of
the ply or plies of the articles in question, with superab-
sorbent materials, in particular superabsorbent poly-
mers, in the form of fibers or powders, has been pro-
posed. According to a first approach (see WO-A-
0114641) particles in the form or superabsorbent fibers
or powders are mixed in an aqueous suspension also
containing the fibers with which the paper plies are sub-
sequently formed. In substance, this includes the addition
of the superabsorbent materials in the wet phase of the
production cycle of the paper plies, with consequent
drawbacks, firstly deriving from the need to bring the su-
perabsorbent materials into contact both with the water
and with the pulps to produce the paper. This circum-
stance can cause damages to the superabsorbent ma-
terials and a considerable decrease in the absorption
powers thereof. Consequences in terms of micro-struc-
ture of the paper ply can occur, as cavities form inside
the ply after water is removed from the superabsorbent
materials incorporated in the pulp during the subsequent
drying phase. Elimination of water from the paper plies
also requires a high energy output, due to the consider-
able content of water contained in the superabsorbent
materials: the quantity of water which must be evaporat-
ed is much greater than a normal tissue paper devoid of
superabsorbent materials therewithin. This circum-
stance can also make modifications to the production
plant necessary.

[0005] To remedy these drawbacks it has been sug-
gested (see WO-A-03057990, EP-A-1325981,
EP-A-1327716, US-2003/0127202) that superabsorbent
material could be interposed between two pre-formed
and pre-dried plies of paper. In this case, the superab-
sorbent materials used are in the form of fibers and, in
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particular - according to the publications cited above -
fibers of considerable length, typically ranging from 3 to
30 mm. This requires the use of particularly complex me-
tering devices which distribute the superabsorbent fibers
in the lamination nip of an embossing-laminating device.
The use of superabsorbent fibers applied by distribution
on pre-formed and pre-dried plies is critical, as to obtain
a finished product of high quality it is necessary to guar-
antee considerable uniformity in the distribution of the
superabsorbent material, that is, a quantity in weight per
surface unit which is as even as possible. Uneven distri-
bution of the superabsorbent fibers causes an uneven
thickness of the finished product. Although this may be
acceptable for some products (i.e. diapers), it may not
be for others, for example very thin products wound in
rolls or folded and packaged, where in both cases an
uneven thickness of the composite sheet - subsequently
wound or folded - would cause uneven thickness in the
finished product to be marketed. The use of fibers, and
in particular fibers of the length described in prior art,
causes considerable difficulties from this viewpoint.
[0006] The use of fibers rather than granular particles
is considered indispensable in prior art documents in or-
der to prevent dispersion of the superabsorbent material
in the environment during production and during use.
This is due to reasons regarding the cost of the material
and also for reasons regarding pollution, as the super-
absorbent products normally used for these purposes
can be harmful to the environment and to health.
[0007] The use of superabsorbent materials in powder
or granules is known in the production sector for absorb-
ent articles, such as babies’ diapers, sanitary towels, in-
continence pads and the like. In this case the plies into
which the superabsorbent materials are introduced have
a particularly high grammage (that is, weight per surface
unit), typically of over 100 g/m2, with consequent high
product thickness. The granules of superabsorbent ma-
terial used have relatively large dimensions, in view of
the fact that they are introduced into articles with high
thickness.

[0008] An example of application of superabsorbent
materials in articles destined for the production of sani-
tary towels, diapers or the like is described in US-B-
6572735, US-A-2003/0149415 ed in WO-A-0113966.
Another absorbent material with a weight per surface unit
of over 100 g/m2 and up to 500 g/m2 for use in the pro-
duction of sanitary towels, diapers and similar products
is described in US-A-5916670.

[0009] WO-A-01/44576 discloses an absorbent com-
posite material according to the preamble of claim 1. The
material includes first and second plies, between which
a superabsorbent powder is distributed and retained.

Summary of the invention

[0010] The object of the invention is to provide im-
provements to products in the technological sector indi-
cated above. In particular, the presentinvention concerns
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a product according to claim 1. The following description
also relates to a system and a method for the production
of a paper product in tissue paper, or multi-ply, in partic-
ular to produce kitchen towel, toilet paper, napkins, hand-
kerchiefs, facial tissues, industrial products or similar
products, with the use of superabsorbent materials which
overcome or reduce, fully or partly, the drawbacks of prior
art. The products obtained with said systems and meth-
ods also form the object of the invention.

[0011] According to a first aspect of the invention, a
method is provided for the production of a multi-ply article
in tissue paper (or nonwoven fabric), wherein a super-
absorbent material in powder form is held in microcap-
sules is distributed between the plies of pre-dried tissue
paper. In a possible embodiment of the invention, the
grain size of the superabsorbent material used is such
that the particles have dimensions (i.e. diameters) typi-
cally of no more than 200 um. More specifically, accord-
ing to an advantageous embodiment, the superabsorb-
ent material is composed of a powder the grain size of
which is such that a percentage equal to at least 98% in
weight of the powder has a diameter of no more than 60
pm.

[0012] Typically, each ply forming the article preferably
has a grammage of no more than 100 g/m?2 and even
more preferably of no less than 10 g/m?2.

[0013] Further advantageous characteristics of the
method according to the invention will be described in
greater detail hereunder, with reference to non-limiting
examples of embodiment of the invention.

[0014] According to a different aspect, the invention
relates to a system for the production of a multi-ply tissue
paper article, especially toilet paper, kitchen towel, nap-
kins, handkerchiefs, facial tissues, industrial products or
the like, comprising in combination: a section for the dis-
tribution of a superabsorbent material in powder form
held in microcapsules on a first ply of tissue paper or
nonwoven fabric, said section comprising applicator
means for the superabsorbent powder; at least two paths
for at least two paper plies, and means to join said plies
and to produce a finished article in a multi-ply sheet of
tissue paper. Typically, according to a preferred embod-
iment of the invention, the production line comprises an
embossing unit and preferably an embossing-laminating
unit, forembossing and joining, thatis, reciprocal bonding
of the first ply on which the superabsorbent material has
been distributed with at least a second ply, in nonwoven
fabric or preferably tissue paper.

[0015] According to a further aspect, the invention re-
lates to a system to produce an article in single-ply tissue
paper or nonwoven fabric, especially toilet paper, kitchen
towel, napkins, handkerchiefs, facial tissues, industrial
products and the like, comprising in combination: a sec-
tion to distribute a superabsorbent material in powder on
the ply of tissue paper or nonwoven fabric; a path for the
paper ply; and means to make the superabsorbent ma-
terial adhere to the ply and to produce a finished article
in a single-ply sheet of tissue paper or nonwoven fabric.
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[0016] Moreover, according to the invention, a sheet
product is provided comprising at least one ply to which
a superabsorbent product in powder is applied. In par-
ticular, the product according to the invention is produced
in one or more plies of tissue paper and can be a folded
sheet product (such as a handkerchief or the like) or in
a sheet product wound in a roll.

[0017] Advantageously, the product comprises two
plies, preferably in tissue paper, joined to each other,
between which said superabsorbent material in powder
is disposed and retained. Advantageously and prefera-
bly, the product has a grammage of no more than 100
g/m2 and preferably of no more than 80 g/mZ2. Each ply
of said product advantageously has a grammage of no
more than 100 g/m2. The quantity of superabsorbent
product is more than 0 g/m2 and preferably less than 10
g/m2, preferably ranging from 0.1 to 10 g/m2 and even
more preferably from 0.4 to 2.4 g/m2,

[0018] The dimension of the powders is preferably
equal to or less than 200 micrometers and preferably at
least 98% of the powders has a grain size within 60 mi-
crometers. Advantageously, the superabsorbent pow-
ders are composed of a food product.

[0019] According to the invention, the superabsorbent
material is a material encapsulated in the form of micro-
capsules. In this case, the superabsorbent material could
be in the form of microfibers.

[0020] By incapsulating the superabsorbent material
into microcapsules a number of advantages are
achieved. Firstly, the microcapsules can be more easily
supplied and applied to the web material, for example by
a printing system, i.e. by a system including rollers, by a
spray system or with other known techniques suitable for
this type of application. Moreover, the film forming the
microcapsule makes up a protection against humidity,
thereby preserving the superabsorbent material and its
integrity until the sheet material is used. Accordingly,
even a high humidity percentage in the air does not dam-
age the superabsorbent material and does not impair its
quality and functionality. When using the sheet product,
for example for cleaning a wet surface, the presence of
a relatively high amount of water dissolves the cap-
sule-forming film and releases the superabsorbent ma-
terial embedded therein, the latter being thus able to carry
out its superabsorbent function. As a further, non-negli-
gible advantage, the presence of the microcapsule sur-
rounding the superabosorbent powder can ease the ad-
hesion thereof to the cellulosic fibers forming the sheet
product.

[0021] The size of the microcapsules can vary, for ex-
ample and preferably in the range of between 1 and 100
micrometers. They can be made from various materials
such as: hydrophilic polymers and materials in general
(arabic gum, starch, gelatin, polyvinylpirrolidone, car-
boxymethylcellulose, polyvinyl alchol, arginates, pectins,
polyacrylates); polymers and other hydrophobic materi-
als (resins, ethylcellulose, cellulose acetate or nitrate,
polyethylene polypropylene, silicones, nylon); paraffins;
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waxes; fats.

[0022] Further features and advantageous embodi-
ments of the system, of the method and of the products
according to the invention are indicated in the appended
claims and shall be described in greater detail hereunder
with reference to non-limiting examples of embodiment.

Brief description of the drawings

[0023] The invention shall now be better understood
by following the description and accompanying drawing,
which shows non-limiting examples of embodiments of
the invention. More specifically, in the drawings, where
the same numbers are used to indicate identical or cor-
responding parts in the various figures:

Figure 1 is a diagram of a system to produce a mul-
ti-ply article; and

Figures 2 and 3 are enlarged schematic cross sec-
tions of a multi-ply product; and

Fig. 4 is a microphotograph of a sample of sheet
material based on cellulosic fibers, especially a tis-
sue paper, to the fibers of which microcapsules in-
corporating the superabsorbent material have been
attached.

Detailed description of preferred embodiments of the in-
vention

[0024] Figure 1 schematically shows a portion of a pos-
sible system or production line to produce a single or
multi-ply tissue paper article incorporating a superab-
sorbent material.

[0025] The term superabsorbent material is in general
intended as a material capable of absorbing a quantity
of liquids with a weight of at least 10 times its own weight.
The superabsorbent material can be an inorganic super-
absorbent material such as an absorbent clay or silica
gel. Alternatively, superabsorbent materials of an organic
nature, both natural and synthetic, such as agar, pectin,
guar rubber, synthetic hydrogel polymers, can be used.
These may include the salts of alkaline metals, polyacryl-
ic acids, polyacrylamides, polyvinyl alcohol, polyvinyl
ethers, carboxymethylcellulose, hydroxypropyl cellu-
lose, polyvinyl morpholinone, copolymers of maleic an-
hydride and ethylene, polymers of maleic anhydride and
isobutylene, polymers and copolymers of vinylsulfonic
acid, polyacrylates, polyacrylamides, polyvinylpyridine
and the like. Starches, optionally grafted with hydrolyzed
acrylonitrile or acrylic acid, and mixtures of two or more
of the substances listed, may also be used. More gener-
ally, various products already used as components of
diapers or sanitary towels may also be used as super-
absorbent materials.

[0026] With reference to Figure 1, the numeral 1 indi-
cates as a whole a first section of distribution of the gran-
ular particles of a superabsorbent material, and the nu-
meral 3 indicates an embossing unit, or more precisely,
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an embossing-laminating unit, that is, a unit which em-
bosses the plies of tissue paper and joins them by gluing.
Three distinct paths for three plies of paper material ex-
tend along the portion of the system shown in Figure 1.
A first ply, indicated with V1 travels through the section
1and, upon deliver from this section, is joined to a second
ply V2. The two plies V1, V2 are subsequently fed to an
embossing-laminating unit 3, which receives a third ply
of tissue paper V3. The combination of the plies V1, V2
is embossed and joined by lamination to the ply V3, also
embossed in the unit 3. The structure of the individual
portions 1 and 3 of the system will be described in greater
detail hereunder.

[0027] The section 1 is provided with a roller 5 with a
perforated cylindrical surface. A suction chamber 5A is
disposed inside the roller 5, extending for a portion of the
circumferential extension of the roller, to define a suction
sector 5A in a fixed position along the cylindrical surface
of the roller 5.

[0028] A counter roller 6 cooperates with the roller 5
and both the ply V1 and the ply V2 are fed into the nip
between the rollers 5 and 6. The ply V1 is fed for an angle
of approximately 180° around the roller 5.

[0029] Positioned around the roller 5 is a device 7 to
distribute the powders of superabsorbent material. The
device 7 forms a storage chamber, in which the particles
of superabsorbent material, fed by means of a metering
device of known type and not shown, are held in suspen-
sion in a flow of air. Suction through the perforated casing
of the roller 5 and through the ply V1 along the extension
of the suction sector 5A of said roller 5 causes attraction
of the particles or powders of superabsorbent material
suspended in the gaseous flow towards and against the
outward facing surface (that is, not in contact with the
roller 5) of the ply V1. Here the particles are partly retained
through the effect of penetration (caused by suction) be-
tween the fibers forming the ply and partly through the
effect of any glue previously applied to said surface of
the ply V1 by a gluing unit 9, disposed upstream of the
area to distribute and apply the particles of superabsorb-
ent material by means of applicators comprising, in this
example, the device 7 and the suction roller 5.

[0030] The gluing unit9 has a glue applicator roller 11
which cooperates with a counter roller 13. The ply V1 is
fed into the nip between the rollers 11 and 13 and re-
ceives, on the face thereof facing the glue dispensing
roller 11, an adequate quantity of glue to cause at least
partial adhesion of the granular particles of superabsorb-
ent product. The roller 11 may be a patterned roller, or
may receive the glue according to a pattern produced on
a distributor roller 15 which picks up the glue from a tank
and distributes it on the cylindrical surface of the roller
11. This allows the glue to be distributed according to
predetermined areas and not over the entire surface of
the ply V1.

[0031] With adequate distribution of the superabsorb-
ent particles strips or bands of ply V1 can, for example,
be produced devoid of particles or powders of superab-
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sorbent material. These bands or strips devoid of super-
absorbent material can coincide with the shear planes
along which the rolls or logs formed by winding of the
plies V1, V2, V3 are subsequently cut, as explained in
more detail hereunder, to form the finished rolls or folded
products destined for distribution and consumption. In
this way the powders or granular particles of superab-
sorbent material are not distributed in those areas in
which the cutting blade acts to divide the web material
formed by joining of the plies V1, V2, V3. The absence
of these powders in the cutting area reduces wear of the
blade and possible dispersion of particles into the sur-
rounding environment, with evident savings in the costs
of powders and absence of environmental risks.

[0032] The pressure exerted between the rollers 5 and
6 causes reciprocal adhesion of the plies V1 and V2,
thanks to the glue applied by means of the dispenser 9.
[0033] The combination formed by the plies V1 and V2
and by the superabsorbent material in powder distributed
therebetween is fed along a feed path to the emboss-
ing-laminating unit 3. Here the combination V1, V2 with
the superabsorbent material interposed is fed around a
pressure roller 17, optionally coated in rubber or another
yielding material, cooperating with afirstembossingroller
19, which is provided on the surface thereof with protu-
berances of adequate shape, advantageously protuber-
ances with a truncated pyramidal shape, distributed ac-
cording to an adequate pattern on the circumferential ex-
tension of said roller 19.

[0034] The embossing roller 19 forms a lamination nip
with a second embossing roller 21 which cooperates with
a pressure roller 23 equivalent to the roller 17. A third ply
V3 is fed around the pressure roller 23 and then into the
nip formed between said roller 23 and the second em-
bossing roller 21.

[0035] With this arrangement, the ply V3 is embossed
by the protuberances provided on the embossing roller
21, while the combination formed by the plies V1 and V2
with the superabsorbent material interposed is em-
bossed between the pressure roller 17 and the first em-
bossing roller 19. In the nip between the rollers 19 and
21, the protuberances of the two rollers 19 and 21 can
coincide at least partly and the interdistance between the
rollers can be such as to cause depression, that is, lam-
ination, of the plies V1, V2 and V3 between protuberanc-
es corresponding with one another of the rollers 19 and
21. In this case a "point-to-point" embossed product is
obtained. Reciprocal adhesion of the unit formed by the
plies V1 and V2 and by the ply V3 is guaranteed by ap-
plying a glue to the protuberances formed on the ply V3
by the points or protuberances of the embossing roller
21. This glue is applied by a glue dispenser 24 concep-
tually analogous to the glue dispenser 9 described pre-
viously.

[0036] Instead of a point-to-point laminating unit, an
embossing-laminating unit of the "nested" type can be
used (as shown in the diagram). In this case, the two
embossing rollers 19, 21 have an interdistance and/or
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reciprocal phasing between the protuberances to ensure
there is no pressure between the embossing rollers in
the nip defined thereby. The plies V1, V2 and V3 em-
bossed as described above, pass through the nip formed
by the rollers 19 and 21 and are laminated together in a
lamination area formed between the second embossing
roller 21 and a laminating roller 27 disposed downstream
of the nip between the rollers 19, 21. In this case, a nested
product is obtained. Reciprocal adhesion between the
combination of plies V1, V2 with the superabsorbent ma-
terial interposed and the ply V3 is again guaranteed by
the glue applied by the dispensing unit 25.

[0037] The configurations, both point-to-point and
nested, of the embossing laminating unit 3 are known
and do not require more detailed descriptions. It is also
known that the embossing-laminating device 3 can have
an adjustable configuration and thus be able to operate
alternatively in point-to-point or nested mode.

[0038] Inamodified embodiment of the system accord-
ing to the invention, the glue dispenser 9 can be replaced
by a "lotion applicator”, that is, a device capable of ap-
plying products other than glue, for example a softening
lotion. Lotion applicators are known and already used
conventionally for application to single- or multi-ply paper
materials, such as in the production of cleansing wipes.
In this case the path of the ply V1 can be the one indicated
in Figure 1 to receive the superabsorbent material, or
alternatively said ply can by-pass the applicator means
of the superabsorbent material and be fed by the counter
roller 13 directly around the tensioning unit 14 and from
here to the embossing-laminating unit 3. This alternative
path can be taken when the lotion applicator which re-
places the glue dispensing unit 9 applies a lotion and
therefore superabsorbent powders are not added to the
product obtained. The system configured in this way is
a dual system which can be used to produce products of
different types.

[0039] Figure 2 schematically represents a cross sec-
tion, greatly enlarged, of a portion of a multi-ply product
obtained with the present invention and indicated as a
whole with N. It is observed in the schematic section in
Figure 2 that the plies V1 and V2 define an intermediate
area or interface in which the superabsorbent material,
indicated with S, is contained. In substance, a layer con-
taining superabsorbent powders, which may be contin-
uous or discontinuous, is formed between the plies V1
and V2. These can also be applied in combination with
other types of products or additives, such as fillers or the
like. In general, itis advantageous for the superabsorbent
powders and anyfillers or other additives to be distributed
inacompound sheet of an essentially constantthickness,
to facilitate the subsequent winding or cutting and folding
and packaging operations and consequently to obtain a
products with increase aesthetic prestige and devoid of
defects in shape.

[0040] P1 indicates the protuberances formed by the
embossing-laminating unit 3 on the combination com-
posed of the joined plies V1 and V2. These plies have
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been pre-glued reciprocally by the glue applied by the
dispenser 9, said glue also having the function of at least
partly attaching the powders of the superabsorbent ma-
terial S to the ply V1.

[0041] The ply V3 is embossed with protuberances P3
formed by the embossing-laminating unit by means of
the second embossing roller 21. In Figure 2 the multi-ply
web material N is of the point-to-point type, and therefore
the protuberances P1 coincide at least partly with the
protuberances P3. The glue C is applied between these
protuberances to reciprocally join the ply V3 to the com-
bination of plies V1, V2.

[0042] Figure 3 shows, again schematically and great-
ly enlarged, the cross section of a multi-ply article or prod-
uct, again indicated with N, obtained with a configuration
of the embossing-laminating unit 3 of the nested type.
The same numbers indicate parts identical or equivalent
to those in Figure 2. It can be observed in this case that
the protuberances P1 are intercalated between the pro-
tuberances P3 with a nested arrangement.

[0043] The plies V1, V2 and V3 advantageously can
have a grammage (that is, weight per surface unit) rang-
ing from 10 to 100 g/m2. Preferably, the overall gram-
mage of the article, inclusive of the superabsorbent pow-
ders, ranges from 10 to 100 g/m2 and even more prefer-
ably from 20 to 80 g/mZ.

[0044] The superabsorbent material or productin pow-
der which is distributed in the section 1 of the system can
be a superabsorbent polymer of known type. Examples
of superabsorbent polymers which can be employed for
this purpose are: cross-linked sodium polyacrylate poly-
mers; polymers originating or deriving from cellulose.
[0045] Nonetheless, according to a preferred embod-
iment of the invention, also in view of the destination of
the finished product, the superabsorbent material is pro-
vided with food characteristics, meaning it is not harmful
ifinhaled or ingested. Food, or edible, characteristics are
intended as the suitability of this material to come into
contact with foods. In this way the finished product can
also be used without contraindications as kitchen towel,
for example, for domestic use to clean kitchen worktops,
dishes, or the like, as absorbent paper for use in cooking
(absorbing frying oils or the like) and also to produce
absorbent sheets to add to food packaging, inside trays
destined to hold meat, fish or other food products that
release fluids.

[0046] Examples of superabsorbent food or edible
products in the sense indicated above are: polymers de-
riving from carboxymethylcellulose with a degree of
cross-linking from low to high; or associative polymers,
that is, capable of creating interactions between the mol-
ecules which cannot be represented by means of a bond.
[0047] Tests performed showed that the absorption
power of the finished product initially increases as the
quantity of superabsorbent materials contained therein
increases; upon reaching a quantity of approximately 1.0
g/m? the absorption power is maximum, after which it
decreases when the quantity of superabsorbent materi-
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als inserted between the plies is increased. This is be-
cause in order to expand and absorb to a maximum, the
superabsorbent particles require space therebetween,
said space being limited by an excessive quantity of su-
perabsorbent particles.

[0048] According to a preferred embodiment of the in-
vention, therefore, the quantity of superabsorbent mate-
rial distributed is greater than 0 g/m2 but preferably equal
to or less than 4 g/m2. More preferably, the quantity of
said materials distributed per unit of surface is below 2.4
g/m2 and even more preferably ranges from 0.4 to 1.2
g/m2,

[0049] In the above and according to the representa-
tion in Figure 1, the superabsorbent powders distributed
on the face of the ply V1 which comes into contact with
the ply V2, in the case of multi-ply, are at least partly
made to adhere by the use of a glue. Nonetheless, it
would also be possible for these powders to be retained
at least temporarily until reaching the embossing and
laminating area of the embossing-laminating unit 3 re-
gardless of whether glue is applied. For example, this is
the case when the powders of superabsorbent material
are particularly fine and remain trapped, through the ef-
fect of suction, between the fibers forming the ply V1.
[0050] Although in the example illustrated in Figure 1
a glue applicator 9 with a roller distributor 11 has been
used, different distribution or application of glue on the
ply V1 would also be possible. For example, the glue
could be applied in a spray or even with systems of dif-
ferent types.

[0051] The glue used can be chosen for example in
the group comprising a solution of synthetic resins or an
aqueous solution of synthetic polymers.

[0052] According to a particularly advantageous em-
bodiment of the invention, the glue is a hot-melt resin,
and according to a preferred embodiment it is based on
ethylene vinyl acetate.

[0053] According to a possible embodiment of the in-
vention, the glue itself contains particles of superabsorb-
ent materials in powder or granules. In this case all the
superabsorbent material applied to the article can be con-
tained in the glue, in which case the applicator means of
the superabsorbent material will be composed of the
same glue applicator 9. In this case the suction roller 5,
the distributor 7 and any other accessories for distribution
of the superabsorbent powders can be omitted or deac-
tivated. The ply V2 is joined to the ply V1, for example in
the area of the counter roller 13.

[0054] Moreover, it would also be possible for the su-
perabsorbent material to be in part mixed in the glue and
in part applied in dry state by applicator means of the
type of the roller 5 and the device 7 or analogous appli-
cator means having the same function. In this case part
of the superabsorbent material is made to adhere to the
ply V1 during application of the glue, and a further dose
of superabsorbent material is distributed in a subsequent
phase and attached to the ply V1 through the effect of
the glue previously applied and which contains part of
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the superabsorbent material.

[0055] The use of glues mixed with superabsorbent
materials is known (see P.Zoromski, <<The Develop-
ment and Advantages of Absorbent Hot Melt>>, in Non-
wovens World, February-March 2004, page 63 ff.), but
in relation to the production of sanitary towels, babies’
diapers and other similar articles, rather than in relation
to the production of thin tissue paper articles, such as
toilet paper, kitchen towel, paper napkins or handker-
chiefs and equivalent products, to which the present in-
vention relates.

[0056] According to a possible embodiment of the in-
vention, the embossing performed by the emboss-
ing-laminating unit 3 or other equivalent alternative or
additional unit to the unit 3, can be produced so as to
form an additional barrier against lateral leakage of the
powders of superabsorbent material included in the
space between the plies V1 and V2.

[0057] The powders (or, as an alternative, other phisi-
cal forms of the superabsorbent material or product, such
as fibers of very limited length) may be incorporated into
microcapsules prior to the application thereof on the
sheet product, typically a tissue paper. The process of
forming the microcapsules, i.e. the microencapsulating
process, is known per se, as are the machines suited for
the application of microcapsules, for example by spread-
ing, impression, spraying or other, onto a web material
in the form of a continuous sheet. Such techniques and
machinery will not therefore be described herein.
[0058] Fig. 4 is a microphotograph with a 1000x en-
largement of a sample of tissue paper, to the fibers of
which microcapsules M are attached, said microcapsu-
lescontaining superabsorbent material encapsulated in-
to the microcapsule-forming film.

[0059] Itis understood that the drawing merely shows
an example provided purely as a practical demonstration
of the finding, which may vary in forms and arrangements
without however departing from the scope of the concept
on which said finding is based.

Claims

1. A multi-ply sheet product comprising a first ply (V1)
and a second ply (V2) made of tissue paper and hav-
ing a grammage of no more than 100 g/m2, between
which a superabsorbent material (S) in powder form
is applied, characterized in that said superabsorb-
ent material (S) is held in microcapsules (M) applied
on at least one of said plies.

2. Productas claimed in claim 1 or 2, wherein said first
and second ply (V1, V2) are joined to each other,
said superabsorbent material (S) in powder form be-
ing retained between said two plies.

3. Product as claimed in claim 1 or 2, having a gram-
mage of no more than 80 g/m2.
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1.

12.

13.

14.

15.

16.

Product as claimed in one or more of the previous
claims, wherein each ply of said product has a gram-
mage of no more than 100 g/mZ.

Product as claimed in one or more of the previous
claims, comprising a quantity of more than 0 g/m2
and less than 10 g/m2, preferably ranging from 0.1
to 10 g/m2 and even more preferably from 0.4 to 2.4
g/m2 of superabsorbent powder (S).

Product as claimed in one or more of the previous
claims, wherein said superabsorbent material (S)
has a dimension of powders of no more than 200
micrometers.

Product as claimed in claim 6, wherein a percentage
equal to at least 98% in weight of the powders has
a diameter of no more than 60 micrometers.

Product as claimed in one or more of the previous
claims, wherein said superabsorbent material (S) is
a food or edible material.

Product as claimed in claim 8, wherein said super-
absorbent material (S) is chosen from the group
comprising: polymers deriving from carboxymethyl-
cellulose with a degree of cross-linking from low to
high; or associative polymers, that is, capable of cre-
ating interactions between the molecules which can-
not be represented by means of a bond; or their mix-
tures.

Product as claimed in one or more of the previous
claims, wherein said superabsorbent material (S) is
at least partly retained by gluing to at least one of
said first and second plies (V1, V2).

Product as claimed in claim 11, wherein said super-
absorbent material (S) is at least partly incorporated
in a glue.

Product as claimed in claim 11, wherein said glue is
a hot-melt glue.

Product as claimed in claim 11 or 12, wherein said
glue is ethylene vinyl acetate.

Product as claimed in one or more of the previous
claims, comprising at least an edge area devoid of
superabsorbent material.

Product as claimed in one or more of the previous
claims, comprising a first ply, a second ply and at
least a third ply of tissue paper, and wherein said
superabsorbent material is disposed between the
first and the second ply.

Product as claimed in claim 15, wherein said first
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and said second ply (V1, V2) are joined to each other
by gluing.

Product as claimed in claim 15 or 16, wherein said
at least one third ply (V3) is joined by embossing to
the combination formed by the first and by the
second .ply (V1, V2), with the superabsorbent ma-
terial (S) disposed therebetween.

Product as claimed in one or more of the preceding
claims, wherein said microcapsules (M) have a di-
mension ranging form 1 to 100 micrometers.

Product as claimed in one more of the previous
claims, wherein said microcapsules (M) are made
from a material chosen from the group comprising:
arabic gum, starch, gelatin, polyvinylpirrolidone, car-
boxymethylcellulose, polyvinyl alchol, arginates,
pectins, polyacrylates, hydrophobic resins, ethylcel-
lulose, cellulose acetate, cellulose nitrate, polyeth-
ylene polypropylene, silicones, nylon, paraffins,
waxes, fats.

Patentanspriiche

1.

Mehrlagiges Blattprodukt, umfassend eine erste La-
ge (V1) und eine zweite Lage (V2) aus Seidenpapier
mit einer Grammatur von nicht mehr als 100 g/m2,
zwischen denen ein Superabsorbens (S) in Pulver-
form aufgebracht wird, dadurch gekennzeichnet,
dass das Superabsorbens (S) in Mikrokapseln (M)
enthalten ist, die auf wenigstens einer der Lagen auf-
gebracht werden.

Produkt gemafR Anspruch 1 oder 2, wobei die erste
und die zweite Lage (V1, V2) miteinander verbunden
sind und das Superabsorbens (S) in Pulverform zwi-
schen den zwei Lagen festgehalten wird.

Produkt gemaR Anspruch 1 oder 2, das eine Gram-
matur von nicht mehr als 80 g/m2 aufweist.

Produkt gemaR einem oder mehreren der vorange-
henden Anspriiche, wobei jede Lage des Produkts
eine Grammatur von nicht mehr als 100 g/m2 auf-
weist.

Produkt gemaR einem oder mehreren der vorange-
henden Anspriiche, das eine Menge von mehr als 0
g/m2 und weniger als 10 g/m2, vorzugsweise im Be-
reich zwischen 0,1 und 10 g/m2 und insbesondere
bevorzugt zwischen 0,4 und 2,4 g/m2 Superabsor-
bens-Pulver (S) umfasst.

Produkt gemaf einem oder mehreren der vorange-
henden Anspriiche, wobei das Superabsorbens (S)
eine Pulverdimension von nicht mehr als 200 Mikro-
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18.

meter aufweist.

Produkt gemaR Anspruch 6, wobei ein Anteil von
mindestens 98 Gew.-% der Pulver einen Durchmes-
ser von nicht mehr als 60 Mikrometern aufweist.

Produkt gemafR einem oder mehreren der vorange-
henden Anspriiche, wobei das Superabsorbens (S)
ein Nahrungsmittel oder ein essbares Material ist.

Produkt gemaR Anspruch 8, wobei das Superabsor-
bens (S) aus einer Gruppe gewahltist, die Folgendes
umfasst: von Carboxymethylcellulose abgeleitete
Polymere mit einem Vernetzungsgrad von niedrig
bis hoch; oder assoziative Polymere, also solche,
die zur Herstellung von Interaktionen zwischen den
Molekiilen fahig sind, die nicht mittels einer Bindung
dargestellt werden kdnnen; oder deren Gemische.

Produkt gemaR einem oder mehreren der vorange-
henden Anspriiche, wobei das Superabsorbens (S)
wenigstens teilweise mittels Klebens an wenigstens
einer der ersten und zweiten Lagen (V1, V2) festge-
halten wird.

Produkt gemafl Anspruch 11, wobei das Superab-
sorbens (S) wenigstens teilweise in einen Klebstoff
eingesetzt ist.

Produkt gemafR Anspruch 11, wobei der Klebstoff
ein Schmelzklebstoff ist.

Produkt gemalR Anspruch 11 oder 12, wobei der
Klebstoff Ethylenvinylacetat ist.

Produkt gemafR einem oder mehreren der vorange-
henden Anspriiche, das wenigstens einen Randbe-
reich ohne Superabsorbens umfasst.

Produkt gemafR einem oder mehreren der vorange-
henden Anspriiche, das eine erste Lage, eine zweite
Lage und wenigstens eine dritte Lage Seidenpapier
umfasst und wobei das Superabsorbens zwischen
der ersten und der zweiten Lage eingefligt ist.

Produkt gemafl Anspruch 15, wobei die erste und
die zweite Lage (V1, V2) durch Kleben miteinander
verbunden sind.

Produkt gemaR Anspruch 15 oder 16, wobei die we-
nigstens eine dritte Lage (V3) durch Pragen mit der
Kombination aus der ersten und der zweiten Lage
(V1, V2) verbunden ist, wobei das Superabsorbens
(S) dazwischen angeordnet ist.

Produkt gemafR einem oder mehreren der vorange-
henden Anspriiche, wobeidie Mikrokapseln (M) eine
Dimension von 1 bis 100 Mikrometern aufweisen.
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19. Produkt gemaR einem oder mehreren der vorange-

henden Anspriiche, wobei die Mikrokapseln (M) aus
einem Material gemacht sind, das aus der folgenden
Gruppe ausgewahlt ist: Gummiarabikum, Stéarke,
Gelatine, Polyvinylpyrrolidon, Carboxymethylcellu-
lose, Polyvinylalkohol, Arginate, Pektine, Polyacry-
late, hydrophobe Harze, Ethylcellulose, Cellulosea-
cetat, Cellulosenitrat, Polyethylenpolypropylen, Sili-
kone, Nylon, Paraffine, Wachse, Fette.

Revendications

Produit en feuille a plusieurs couches comprenant
une premiére couche (V1) et une deuxiéme couche
(V2) constituées de papier de soie et ayant un gram-
mage d’au plus 100 g/m2, entre lesquelles est appli-
qué un matériau super absorbant (S) sous forme de
poudre, caractérisé en ce que ledit matériau super
absorbant (S) est maintenu dans des microcapsules
(M) appliquées sur au moins I'une desdites couches.

Produit selon la revendication 1 ou 2, dans lequel
lesdites premiére et deuxiéme couches (V1,V2) sont
jointes I'une a I'autre, ledit matériau super absorbant
(S) sous forme de poudre étant retenu entre lesdites
deux couches.

Produit selon la revendication 1 ou 2, ayant un gram-
mage d’au plus 80 g/m2,

Produit selon une ou plusieurs des revendications
précédentes, dans lequel chaque couche dudit pro-
duit a un grammage d’au plus 100 g/m2.

Produit selon une ou plusieurs des revendications
précédentes, comprenant une quantité de plus de 0
g/m2 et de moins de 10 g/m2, de préférence de 0,1
a 10 g/m? et avec plus de préférence de 0,4 4 2,4
g/m2 de poudre super absorbante (S).

Produit selon une ou plusieurs des revendications
précédentes, dans lequel ledit matériau super ab-
sorbant (S) a une dimension de poudre d’au plus
200 pm.

Produit selonlarevendication 6, dans lequel un pour-
centage égal a au moins 98% en poids de la poudre
a un diameétre d’au plus 60 pm.

Produit selon une ou plusieurs des revendications
précédentes, dans lequel ledit matériau super ab-
sorbant (S) est un matériau alimentaire ou comesti-
ble.

Produit selon la revendication 8, dans lequel ledit
matériau super absorbant (S) est choisi dansle grou-
pe secomposantde : polymeres dérivés de carboxy-
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méthylcellulose avec un degré de réticulation de bas
en haut ; ou polymeéres associatifs capables de créer
des interactions entre les molécules ne pouvant pas
étre représentées au moyen d’une liaison ; ou leurs
mélanges.

Produit selon une ou plusieurs des revendications
précédentes, dans lequel ledit matériau super ab-
sorbant (S) est au moins partiellement retenu par
collage a au moins I'une desdites premiére et deuxie-
me couches (V1, V2).

Produit selon la revendication 11, dans lequel ledit
matériau super absorbant (S) est au moins partiel-
lement incorporé a une colle.

Produit selon la revendication 11, dans lequel ladite
colle est une colle thermofusible.

Produit selon la revendication 11 ou 12, dans lequel
ladite colle est de I'acétate de vinyle éthyléne.

Produit selon une ou plusieurs des revendications
précédentes, comprenant au moins une zone de
bord dépourvue de matériau super absorbant.

Produit selon une ou plusieurs des revendications
précédentes, comprenantune premiére couche, une
deuxiéme couche et au moins une troisieme couche
de papier de soie, et dans lequel ledit matériau super
absorbant est disposé entre la premiére couche et
la deuxiéme couche.

Produit selon la revendication 15, dans lequel lesdi-
tes premiére etdeuxiéme couches (V1, V2) sontjoin-
tes 'une a l'autre par collage.

Produit selon la revendication 15 ou 16, dans lequel
ladite au moins une troisi€me couche (V3) est jointe
par gaufrage sur la combinaison formée par les pre-
miere et deuxieme couches (V1, V2), avec le maté-
riau super absorbant (S) disposé entre elles.

Produit selon une ou plusieurs des revendications
précédentes, dans lequel lesdites microcapsules
(M) ont une dimension de 1 a 100 pm.

Produit selon une ou plusieurs des revendications
précédentes, dans lequel lesdites microcapsules
(M) sont constituées d’'un matériau choisi dans le
groupe se composant de : gomme arabique, ami-
don, gélatine, polyvinylpirrolidone, carboxyméthyl-
cellulose, alcool de polyvinyle, arginates, pectines,
polyacrylates, résines hydrophobes, éthylcellulose,
acétate de cellulose, nitrate de cellulose, polyéthy-
léne polypropyléne, silicones, nylon, paraffines, ci-
res, matieres grasses.
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