I*I Innovation, Sciences et Innovation, Science and CA 2944618 C 2021/12/28

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 944 6 1 8
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2015/04/03 (51) Cl.Int./Int.Cl. DO4H 1/56 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2015/10/15 DO1D 4/02(2006.01), DO4H 1/407(2012.01)
" . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2021/12/28 BOSCOLO, GALLIANO, IT
(85) Entrée phase nationale/National Entry: 2016/09/30 e
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 2015/097018 BOMA ENGINEERING S.P.A, IT

(87) N° publication PCT/PCT Publication No.: 2015/155378 (74) Agent: LAVERY, DE BILLY, LLP

(30) Priorités/Priorities: 2014/04/07 (EP14163778.5);
2014/09/22 (EP14185696.3)

(54) Titre : PROCEDE ET APPAREIL DE PRODUCTION D'UN NON-TISSE CONTENANT DES FIBRES ET/OU DES
PARTICULES

(54) Title: PROCESS AND APPARATUS FOR PRODUCING A FIBROUS-CONTAINING AND/OR PARTICLE-
CONTAINING NONWOVEN

(57) Abrégé/Abstract:

The apparatus (1) for making a fibrous-containing and/or particle- containing nonwoven (NW) comprises a spinning unit (10) with a
spinning head (104), a forming surface (11a) that is movable in a conveying direction (MD), and a channel (13) positioned between
the spinning head (104) and the movable forming surface (11a), and formed between at least two transverse walls (14a; 14b), that
extend transverse to the conveying direction (MD) and that are in the vicinity of the movable forming surface (11a), or that are in
frictional contact with the movable forming surface (11a). The spinning unit (10) is adapted for spinning a stream of polymeric
filaments or fibres (F) passing through said channel (13) and deposited onto said forming surface (11a). The apparatus further
comprises supplying means (15) adapted for blowing at least one stream of cooling gas (C) and fibrous material and/or particles
inside said channel (13) in the vicinity of the spinning head (104) and towards the stream of hot polymeric flaments or fibres (F)
inside said channel (13), said at least one stream of cooling gas (C) enabling simultaneously to cool the stream of hot fibres or
filaments (F) produced by the spinning unit (10) and to transport and blow the fibrous material (M) and/or particles inside said
channel (13) and into said stream of hot polymeric filaments or fibres (F).

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 2015/155378 A1 [N 00RO

(43) International Publication Date

CA 02944618 2016-09-30

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

15 October 2015 (15.10.2015)

WIPOIPCT

(10) International Publication Number

WO 2015/155378 Al

(51

eay)

(22)

(25)

(26)

(30)

1

(72

74

31

International Patent Classification:
DO4H 1/407 (2012.01) DO1D 4/02 (2006.01)
DO4H 1/56 (2006.01)

International Application Number:
PCT/EP2015/097018

International Filing Date:
3 April 2015 (03.04.2015)

Filing Language: English
Publication Language: English
Priority Data:

14163778.5 7 April 2014 (07.04.2014) EP
14185696.3 22 September 2014 (22.09.2014) EP

Applicant: BOMA ENGINEERING SRL [IT/IT]; Via
Giacomo Leopardi 8, I-20123 Milano (MI) (IT).

Inventor: BOSCOLO, Galliano; viale Chiapei, 18, I-
13856 Vigliano Biellese (BI) (IT).

Agent: MATKOWSKA & ASSOCIES; 9 rue Jacques
Prévert, 59650 Villeneuve d'Ascq (FR).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: PROCESS AND APPARATUS FOR PRODUCING A FIBROUS- CONTAINING AND/OR PARTICLE-CONTAIN-
ING NONWOVEN

(57) Abstract: The apparatus (1) for making a fibrous-
containing and/or particle- containing nonwoven (NW)
comprises a spinning unit (10) with a spinning head
(104), a forming surtace (11a) that is movable in a con-
veying direction (MD), and a channel (13) positioned
between the spinning head (104) and the movable
forming surface (11a), and formed between at least two
transverse walls (14a; 14b), that extend transverse to
the conveying direction (MD) and that are in the vicin-
ity of the movable forming surface (11a), or that are in
frictional contact with the movable forming surface
(11a). The spinning unit (10) is adapted for spinning a
stream of polymeric filaments or fibres (F) passing
through said channel (13) and deposited onto said
forming surface (11a). The apparatus further comprises
supplying means (15) adapted for blowing at least one
stream of cooling gas (C) and fibrous material and/or
particles inside said channel (13) in the vicinity of the

spinning head (104) and towards the stream of hot
polymeric filaments or fibres (F) inside said channel
(13), said at least one stream of cooling gas (C) en-
abling simultaneously to cool the stream of hot fibres
or tilaments (F) produced by the spinning unit (10) and
to transport and blow the fibrous material (M) and/or
particles inside said channel (13) and into said stream
of hot polymeric filaments or fibres (F).
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PROCESS AND APPARATUS FOR PRODUCING A FIBROUS-
CONTAINING AND/OR PARTICLE-CONTAINING NONWOVEN

Technical field

The present invention relates to the field of producing a fibrous-
containing and/or particle-containing nonwoven, and in particular a fibrous-
containing and/or particle-containing meltblown nonwoven.

Prior art

A well-known technology for spinning fibres or flaments and making
a nonwoven is the so-called meltblown technology. A process and apparatus
for manufacturing a meltblown nonwoven are well-known and described for
example in US patent No 3,849,241 to Butin et al and in US patent No
4,048,364 to Harding et al.

Another well-known technology for spinning continuous filaments and
making a nonwoven is the so-called spunbonding technology.

Basically, the well-known process for manufacturing a meltblown
nonwoven involves extruding at least one molten polymeric material through
a meltblow spinning head ( also called “die head”) in order to form a stream of
meltblown polymeric filaments, and attenuating these filaments by converging
flows of a high velocity heated gas (usually air), hereafter called “primary air”.
This primary air is heated at a temperature which is typically equal or slightly
greater than the melt temperature of the polymer. This hot primary air draws
and attenuates the polymeric filaments immediately at the outlet of the
spinning head. In a meltblown process, the drawing force for attenuating the
meltblown filaments is thus applied immediately at the outlet of the spinning
head while the polymer is still in the molten state. At the outlet of the spinning
head, a large volume of cooling air, hereafter called “secondary air” is drawn
into the primary air. This secondary air is cooling down the meltblown filaments
downstream from the spinning head and provides the quenching of the
meltblown filaments.

Generally, but not necessarily in a meltblow process, the primary air

PCT/EP2015/097018
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is also adjusted in such way that the meltblown filaments are broken at the
outlet of the die head into fibres of shorter length. The fibres generally have a
length exceeding the typical length of staple fibres.

The meltblown fibres or filaments are delivered downstream from the
spinning head onto a moving surface, like for example a cylinder or conveyor
belt, in order to form a meltblown nonwoven web of unoriented meltblown
fibres or filaments. Preferably, the forming surface is air permeable, and even
more preferably suction means are provided for sucking the fibres or filaments
onto the forming surface. This meltblown nonwoven web can then be
transported to consolidating means, like for example thermal bonding
calender, a water needling unit, an ultrasonic bonding unit, in order to form a
consolidated meltblown nonwoven web.

With a standard meltblow process, meltblown nonwovens made of
very fine denier fibres can be advantageously produced. Typically, the
average diameter of meltblown fibres can be less than 10um. As a result,
meltblown nonwovens of low air permeability and good coverage can be
advantageously obtained.

In a spunbonding process, at least one molten polymeric material is
also extruded through a through a spinning head in order to form a stream of
polymeric filaments and these filaments are also deposited onto a forming
movable surface, like a conveyor belt. These filaments are most often rapidly
cooled by cooling air streams that are blown downwardly the spinning head
(quenching step), and the filaments are further stretched and attenuated by
additional blown air streams in order to orient the molecular chains and
increase the filament strength.

A meltblown or spunbonded nonwoven can be used alone for making
a textile product or can be used in a laminate comprising additional layers,
such as for example other nonwoven web(s) [meltblown web(s), spunbonded
web(s), carded web(s), air-laid web(s)] and/or additional fibrous layer(s), such
as for example fibrous layer(s) made of wood-pulp fibres, and/or additional
plastic film(s). The laminate can be consolidated by any known consolidating

PCT/EP2015/097018
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means, including thermal bonding, mechanical bonding, hydroentangling,
ultrasonic bonding, air-through bonding, and adhesive bonding.

More particularly, for making a laminate having high absorbency
properties, it is known to laminate a meltblown nonwoven with at least one
layer of fibrous material having high absorbency capacity, such as for example
a layer of short wood-pulp fibres. This layer of wood-pulp fibres can also be
mixed with particles, such as particles made of super absorbent material.

One important drawback of such a laminate is the low cohesion
between the fibrous layer and the meltblown nonwoven prior to or even after
the consolidation step of the laminate. This low cohesion leads to high and
detrimental loss of fibrous material (e.g. wood-pulp fibres) or particles.

A process for producing a fibrous-containing or particle-containing
meltblown nonwoven, also referred in the prior art as “coform” nonwoven” and
more particularly a pulp-containing meltblown nonwoven, is disclosed for
example in US patent No 4,931, 355 and in US patent No 4,939,016 to
Radwanski et al. A process for producing a particle-containing meltblown
nonwoven is also disclosed in PCT application WO 00/39379. The fibrous
material, e.g. wood pulp, or the particulate material is fed directly into the
stream of meltblown filaments or fibres on one side of the stream of meltblown
filaments or fibres, and immediately downstream from the outlet of the
meltblow spinning head.

In such a process, due to the high velocity of the stream of meltblown
filaments or fibres at the outlet of the spinning head, it is actually difficult to
reliably incorporate the fibrous material or particulate material inside the
meltblown filaments or fibres that are extruded through the spinning head. As
a result, during the manufacturing process, a large quantity of fibrous material
or particulate material is not incorporated inside the meltblown filaments or
fibres, but is on the contrary pushed back by the air flow that surrounds the
stream of meltblown filaments or fibres, and is detrimentally spread in the
ambient air. Furthermore, in the fibrous-containing meltblown nonwoven or in

the particle-containing meltblown nonwoven that is obtained with such a
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process, the fibrous or particulate material is not intimately incorporated and
intermingled with the meltblown filaments or fibres. This poor intermingling
and poor bonding lead to high loss of fibrous material or of particulate material
when the fibrous-containing meltblown nonwoven or particle--containing
meltblown nonwoven is subsequently transported or handled. The low
incorporation of the fibrous material or particulate material inside the
meltblown filaments or fibres also renders this kind of nonwoven very difficult
to thermal bond in a subsequent consolidating step.

Another process for producing a fibrous-containing or particle-
containing meltblown nonwoven is also described in patent application US
2007/0045905 to Venturino et al. In this process, two meltblown spinning
heads are used to blow two streams of melblown fibres onto a conveyor belt.
A stream of fibrous material, like pulp fibres, and/or of particles is blown
towards the conveyor belt in between the two streams of melblown fibres.

In such a process, the fibrous-containing or particle-containing
meltblown nonwoven is made of three layers: one layer of fibrous and/or
particle material sandwiched between two layers of melblown fibres. With
such a process, the fibrous and/or particulate material is not intimately
incorporated and intermingled with the meltblown filaments or fibres. This poor
intermingling and poor bonding lead to high loss of fibrous material or of
particulate material when the fibrous-containing meltblown nonwoven or
particle--containing meltblown nonwoven is subsequently transported or
handled. The low incorporation of the fibrous material or particulate material
inside the meltblown fibres also renders this kind of nonwoven very difficult to
thermal bond in a subsequent consolidating step. The fibrous-containing or
particle-containing meltblown nonwoven that is obtained has essentially a
multilayer structure and can be easily delaminated. Another drawback of
the “coform” technology described in aforesaid US patent No 4,931, 355, US
patent No 4,939,016,PCT application WO00/39379, and in US 2007/0045905
is related to the high distance that is needed between the spinning head and
the movable forming surface, in order to obtain the required cooling of the

PCT/EP2015/097018
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meltblown filaments or fibres.
Objective of the invention

A main objective of the invention is to propose a novel improved
technical solution for making a fibrous-containing and/or particle-containing
nonwoven wherein the added material (fibrous material and/or particles) is
intimately intermingled and bonded with the polymeric fibres or flaments of
the nonwoven.

Another objective of the invention is to propose a novel improved
technical solution for making a fibrous-containing and/or particle-containing
nonwoven wherein the risk of added material (fibrous material and/or
particles) loss of is being reduced.

Summary of the invention

This objective is achieved by the apparatus or by the process having
the following characteristics.

Said apparatus for making a fibrous-containing and/or particle-
containing nonwoven comprises a spinning unit with a spinning head, a
forming surface that is movable in a conveying direction, and a channel
positioned between the spinning head and the movable forming surface.
Said channel is formed between at least two transverse walls, that extend
transverse to the conveying direction and that are in the vicinity of the
movable forming surface, or that are in frictional contact with the movable
forming surface. The spinning unit is adapted for spinning a stream of
polymeric filaments or fibres passing through said channel and deposited
onto said forming surface. The apparatus further comprises supplying
means adapted for blowing at least one stream of cooling gas and fibrous
material and/or particles inside said channel in the vicinity of the spinning
head and towards the stream of hot polymeric filaments or fibres inside said
channel. Said at least one stream of cooling gas enables simultaneously to
cool the stream of hot fibres or filaments produced by the spinning unit and
to transport and blow the fibrous material and/or particles inside said
channel and into said stream of hot polymeric flaments or fibres particles

PCT/EP2015/097018
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inside said channel.

Said process for making a fibrous-containing and/or particle-
containing nonwoven comprises:

(i) extruding at least one melted polymeric material through a
spinning head in order to form a stream of polymeric filaments
or fibres,

(ii) passing the stream of polymeric filaments or fibres through a
channel formed between at least two transverse walls,

(iif)  depositing said stream of polymeric filaments or fibres onto
said forming surface that is moving in a conveying direction,
said transverse walls extending in a cross direction transverse
to the conveying direction, and being in the vicinity of said
movable forming surface, or being in frictional contact with
said movable forming surface,

(iv)  blowing at least one stream of cooling gas (C), in particular at
least one stream of cooling air (C), and fibrous material and/or
particles inside said channel in the vicinity of the spinning
head and towards the stream of hot polymeric filaments or
fibres inside said channel, said at least one stream of cooling
gas enabling simultaneously to cool the stream of hot fibres or
filaments produced by the spinning unit and to transport and
blow the fibrous material and/or particles inside said channel
and into said stream of hot polymeric filaments or fibres
particles inside said channel.

In the apparatus and in the process of the invention, the fibrous-
containing and/or particle—containing material is introduced inside the said
channel and then comes into contact inside the said channel with the stream
of polymeric flaments of fibres that are still hot.

The terms “fibrous material” used therein and in the claims
encompass any material comprising short length fibres. The fibrous material
can advantageously comprise absorbent pulp fibres. The average length of

PCT/EP2015/097018
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the fibres of the fibrous material will generally not exceed the average length
of the polymeric fibres or filaments produced by the spinning unit.

The term “pulp” as used therein refers to absorbent material made
of or containing fibres from natural sources such as for example woody and
non-woody plants. Woody plants (i.e. wood-pulp) include, for example,
deciduous and coniferous trees. Non-woody plants include, for example,
cotton, flax, esparto grass, milkweed, straw, jute hemp, and bagasse.
Typically, the average length of the pulp fibres is not more than 5mm.
Longer fibres can be however also used for the fibrous material.

Within the scope of the invention, the fibrous material can be made
solely of pulp, or can also be made of a dry mixture of pulp with other
materials (fibres and/or particles). In particular the fibrous material can
comprise dry mixture of pulp and particles of superabsorbent material
(SAM).

The fibrous material can also comprise staple fibres (natural and/or
synthetic), and for example cotton fibres.

The fibrous material does not necessarily comprise pulp fibres.

By "particle", "particles", "particulate”, "particulates" and the like, it
is meant therein that the particulate material is generally in the form of
discrete units. The particles can comprise granules, pulverulents, powders,
spheres, or capsules. Thus, the particles may have any desired shape.
Desired particle shapes include, for example, cubic, rod-like, polyhedral,
spherical or semi-spherical, rounded or semi-rounded, angular, irregular,
etc. Shapes having a large greatest dimension/smallest dimension ratio,
like, needles, fibres and flakes, are also contemplated for use herein. The
desired shaped particles may be coated (gel-coated, protein coated and the
like having a particulate core, a porous solid core, a solid core, a semi-solid
core, a liquid core, a semi-liquid core, a gaseous core, a semi-gaseous core
or combinations thereof) or uncoated (porous solid, solid, semi-solid and the
like). It should be noted that more than one kind of particles.

The use of "particle" and "particulate" may also describe an

PCT/EP2015/097018
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agglomeration comprising more than one particle, particulate or the like.

Within the scope of the invention, the particles may be capable of
slightly penetrating into one or more solidifying fibre or filaments produced
by the spinning unit.

Included among the variety of particles having utility in the present
invention are superabsorbents. The superabsorbent material (also
commonly referred as “SAM” or “SAP”) suitable for incorporation in various
embodiments of the present invention may be any superabsorbent that will
maintain its particle integrity during the spinning process and exhibit good
storage, handling, and resistance to gel-blocking properties. Typical of such
superabsorbent materials are the water-insoluble hydrocolloidal particles
derived from starches that will swell, but not dissolve when exposed to
water. Also suitable for various embodiments of the invention are those
superabsorbents formed from hydrolyzed cross-linked polyacrylamides,
polyacrylates, polymers of acrylic polymers, or their copolymers. Such
materials, when lightly cross-linked, are insoluble and, when dry, are solids
that may be heated and blown in a gas stream, and maintain their integrity
when impacting one or more solidifying spun fibres.

Also included within the scope and spirit of the present invention are
particles suitable for use in controlling odour often emanating from
absorbent articles used for absorption of body fluids such as menses, blood,
urine, and other excrements. Suitable odour-controlling particles include
activated charcoal or active carbon, baking soda, chitin, deodorizing
materials such as clays, diatomaceous earth, zeolites, and complexes of
potassium permanganate with active alumina, used alone or in combination.

Various embodiments of the present invention also contemplate
including particles to control air-borne and vapour-borne odours, as well as
including particulate material to slowly release a masking scent. The release
of a masking scent can be achieved by using an absorbent material that
slowly releases an incorporated scent, similar to the mechanism by which

superabsorbers slowly release moisture. As an example, time release
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fragrances, using a fragrance adsorbed on a particulate silica surface, can

be incorporated in the nonwoven web. Other deodorants and masking

scents, also known in the art, which can be incorporated in particle form in
the web, include the maladates, commonly known as chemical masking
agents.

The amount of particles and/or fibrous material included in the
nonwoven can depend on the particular use to be made of the nonwoven.
In the present invention, particles and/or fibrous material may be added in
any amount from a very minimum to an upper range. The particles and/or
fibrous material may be about 0.1 to about 80 percent, by weight, of the
layer containing the particles and/or fibrous material.

Whatever the shape in cross section of a fibre or filament F is, the
diameter of said fibre or filament F can be for example measured by using an
optical or electronic microscope. In that case, when the shape in cross section
of the fibre or filament F is round, the diameter is the diameter of the round
fibre or filament. If the shape in cross section of the fibre or filament F is not
round ( for example bilobal shape or the like), then one have to measure and
calculate the area in cross section of the fibre or filament F and the diameter
of the fibre or filament F is the diameter of an equivalent round fibre or filament
having the same area in cross section.

More particularly, the apparatus can optionally have any one of the
optional following characteristics, each optional characteristic being taken
alone, or in combination with at least any one of the other optional
characteristics:

- Said at least one stream of cooling gas is a stream of air.

- The supplying means are adapted for blowing the said at least one stream
of cooling gas and fibrous material (M) and/or particles inside the channel
transversally to the stream of hot polymeric filaments or fibres.

- The supplying means are adapted for blowing the said at least one stream
of cooling gas and fibrous material and/or particles towards the stream of
hot polymeric filaments or fibres on both opposite sides of the stream of

PCT/EP2015/097018
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filaments or fibres.

- The movable forming surface is air permeable and the apparatus further
comprises a suction unit for sucking air from the inside of the channel and
through the movable forming surface.

5 - The two transverse walls are flexible.

- The distance (H) between the spinning head and the movable forming
surface is not more than 350mm, and preferably between 100mm and
350mm.

- The distance (H) between the spinning head and the movable forming

10 surface is adjustable.

- The spinning unit is a meltblow spinning unit.

- The spinning unit comprises blowing means for blowing a hot attenuating
air (A) towards the outlet of the spinning head in order to draw and
attenuate the filaments or fibres immediately at the outlet of the spinning

15 head.

- The blowing means of the spinning unit are adapted to blow said hot
attenuating air in such a way to break the filaments extruded through the
spinning head into short fibres.

- The spinning unit is adapted for spinning a stream of hot polymeric fibres

20  comprising ultra-fine fibres having a diameter less than 2um, and more
preferably nanofibres having a diameter less than 1um, and even more
preferably a diameter less than 0.5 um.

- The spinning unit is adapted for spinning a stream of hot polymeric fibres
comprising fibres having a length between 4mm and 30mm, more

25  preferably between 4mm and 20mm, and even more preferably between
4mm and 15mm.

- The blowing means of the spinning unit are adapted to blow said hot
attenuating air (A), in such a way to break the filaments extruded through
the spinning head into short fibres having a length of not more than 30mm.

30 - The blowing means of the spinning unit are adapted to blow said hot
attenuating air (A), in such a way to break the filaments extruded through
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the spinning head into short fibres (F) having a diameter of not more than
50um, and more particularly between 0.1um and 50um.

- The blowing means of the spinning unit are adapted to blow said hot
attenuating air (A), in such a way to draw the filaments extruded through
the spinning head into continuous filaments, without breaking them.

- The filaments or fibres produced by the spinning unit are drawn only by
the hot attenuating air (A) blown by said blowing means of the spinning
unit.

- Said supplying means comprise at least one blowing nozzle.

- One of the transverse walls is attached to said blowing nozzle.

- Said supplying means comprise two opposite blowing nozzles.

- The transverse walls are respectively attached to said blowing nozzles.

- A seal is provided between each blowing nozzle and the spinning head, in

order to prevent ambient air from passing between each blowing nozzle and

the spinning head.

- Said supplying means are adapted to blow said at least one stream of

cooling gas at a temperature between 10°C and 30°C.

-Said supplying means are adapted to blow said at least one stream of

cooling gas in the channel with a speed of not less than 5m/s, preferably

between 5m/s and 20m/s, and even more preferably between 5m/s and
10m/s.

- Said supplying means are adapted to blow said at least one stream of

cooling gas having a relative humidity between 60% and 80%.

- The channel is extending from the spinning head.

- Said supplying means are adapted to supply a stream of fibrous material

comprising at least pulp fibres.

- The movable surface is a conveyor belt or a rotating cylinder.

- Each transverse wall is or comprises a flexible lip, preferably in frictional

contact with the movable surface.

More particularly, the process of the invention can optionally have
any one of the optional following characteristics (c1) to (c24), each optional

PCT/EP2015/097018
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characteristic (c1) to (c24) being taken alone, or in combination with at least
any one of the other optional characteristics:

(c1) The said at least one stream of cooling gas (C) and fibrous material (M)
and/or particles is blown inside the channel transversally to the stream of
hot polymeric filaments or fibres (F).

(c2) At least one stream of cooling gas (G) and of said fibrous material
and/or particles is blown inside the channel (13) on each side of the stream
of filaments or fibres.

(c3)The movable forming surface is air permeable and the process further
comprising sucking air from the inside of the channel and through the
movable forming surface.

(c4)The two transverse walls are flexible.

(c5)The distance (H) between the spinning head and the movable forming
surface is not more than 350mm, and is preferably between 100mm and
350mm.

(c6)The distance (H) between the spinning head and the movable forming
surface is adjustable.

(c7)The filaments or fibres produced by the spinning head are meltblown
filaments or fibres.

(c8) A hot attenuating air is blown towards the outlet of the spinning head in
order to draw and attenuate the filaments or fibres immediately at the outlet
of the spinning head.

(c9)Said hot attenuating air is used also to break the filaments extruded
through the spinning head into short fibres.

(c10) The fibres produced by the spinning head comprises ultra-fine fibres
having a diameter less than 2um, and more preferably nanofibres having a
diameter less than 1um and even more preferably a diameter less than
0.5 um.

(c11)The fibres produced by the spinning head comprises fibres having a
length between 4mm and 30mm, more preferably between 4mm and 20mm,

and even more preferably between 4mm and 15mm
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(c12) The fibres produced by the spinning head comprises fibres having a
diameter of not more than 50um, and more particularly a diameter between
4um and 50um.

(c13) Said hot attenuating air is used to draw the filaments extruded through
the spinning head into continuous filaments, without breaking them.
(c14)The filaments or fibres produced by the spinning unit are drawn only
by said hot attenuating air.

(c15)Said at least one stream of cooling gas is at a temperature between
10°C and 30°C.

(c16) Said at least one stream of cooling gas has a relative humidity
between 60% and 80%.

(c17) the speed of said at least one stream of cooling gas is not less than
5m/s, and preferably between 5m/s and 20m/s, and even more preferably
between 5m/s and 10m/s.

(c18)The fibrous material comprises at least pulp fibres.

(c19)The process further comprises forming a laminate by depositing the
said fibrous-containing and/or particle-containing nonwoven onto an
additional bottom layer, and more particularly onto an additional bottom
nonwoven layer, even more particularly onto a spunbonded layer.
(c20)The process further comprises forming a laminate by depositing a top
layer, and more particularly a top nonwoven layer, and even more
particularly a spunbonded layer, onto the fibrous-containing and/or particle-
containing nonwoven.

(c21)The process further comprises consolidating the fibrous-containing
and/or particle-containing nonwoven or the laminate comprising the fibrous-
containing and/or particle-containing nonwoven.

(c22)The consolidating step of the fibrous-containing and/or particle-
containing nonwoven or of the laminate is performed at least by thermal
bonding.

(c23) the nonwoven or laminate is compressed by the downstream

transverse wall against the forming surface.
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(c24) the downstream transverse wall is compressing the nonwoven or
laminate against the forming surface, and makes a seal that avoids any
disturbing air from the ambient air to enter, and in particular to be sucked,
into the channel, between the downstream transverse wall and the forming
surface.

Another object of the invention is a production line comprising at
least the aforesaid apparatus, and more particularly a production line for
making a laminate comprising at least one fibrous-containing and/or
particle-containing nonwoven layer.

More particularly, the production line can optionally have any one of
the optional following characteristics (c25) to (c27), each optional
characteristic (c25) to (c27) being taken alone, or in combination with at
least any one of the other optional characteristics:

(c25) The production line comprises an additional production unit, and more
particularly a spunbonding unit, adapted for producing a bottom nonwoven
layer, and more particularly a spunbonded nonwoven, onto which the
fibrous-containing and/or particle-containing nonwoven produced by the
apparatus is deposited.

(c26)The production line comprises an additional production unit, and more
particularly a spunbonding unit, adapted for producing a top nonwoven
layer, and more particularly a spunbonded nonwoven, that is deposited onto
the fibrous-containing and/or particle-containing nonwoven produced by the
apparatus.

(c27) The production line comprises consolidating means, and more
particularly a thermal bonding unit, for consolidating the fibrous-containing
and/or particle-containing nonwoven produced by the apparatus or for
consolidating the laminate comprising the fibrous-containing and/or particle-
containing nonwoven produced by the apparatus.

Another object of the invention is the use of the aforesaid apparatus
for producing a fibrous-containing and/or particle-containing nonwoven.

Another object of the invention is the use of the aforesaid production
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line for producing laminate comprising a fibrous-containing and/or particle-
containing nonwoven layer.

Another object of the invention is a composite nonwoven (NW)

issued for the aforesaid process and comprising polymeric fibres (F) and
fibrous material and/or particles intermingled with the polymeric fibres.
The terms “composite nonwoven” used therein and in the claims has to be
understood and interpreted as designing a nonwoven wherein the added
material in the form of fibrous material and/or particles has been introduced
directly into the stream of spun polymeric fibres extruded through a
spinneret and prior to the deposition of the spun polymeric fibres onto a
movable forming surface, like a transport belt, a forming cylinder, or the like,
the polymeric fibres mixed with the added material being co-deposited onto
a movable forming surface, like a transport belt, a forming cylinder, or the
like. For sake of clarity, the wording “composite nonwoven” does not
encompass laminated nonwovens wherein the added material in the form
of fibrous material and/or particles is being deposited onto a nonwoven layer
previously formed and transported onto a transport belt, a forming cylinder,
or the like.

More particularly, the composite nonwoven can optionally have any
one of the optional following characteristics, each optional characteristic
being taken alone, or in combination with at least any one of the other
optional characteristics:

- The polymeric fibres (F) comprise ultra-fine fibres having a diameter less
than 2um, and more preferably nanofibres having a diameter less than 1um,
and even more preferably a diameter less than 0.5 pm.

- Whole or part of said ultra-fine fibres has a length between 4mm and
25mm, more preferably between 4mm and 20mm, and even more
preferably between 4mm and 15mm.

- The ultra-fine fibres are meltblown fibres.

-The ultra-fine fibres comprise fibres having a diameter less than 0.5um.

Another object of the invention is alaminate comprising a layer
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constituted by the aforesaid composite nonwoven and laminated with at
least one additional layer, and more preferably with a nonwoven layer (L1
orL2).

More particularly, laminate can optionally have any one of the
optional following characteristics, each optional characteristic being taken
alone, or in combination with at least any one of the other optional
characteristics:

- Said at least one additional layer is a spunbonded layer (L1 or L2).

- The composite nonwoven layer is sandwiched between two additional
layers, and more preferably between two nonwoven layers (L1, L2).

- Each of the two additional nonwoven layers (L1, L2) is a spunbonded layer.
-The layers are thermal bonded.

Another object of the invention is an absorbent product comprising
at least a fibrous-containing and/or particle-containing nonwoven produced
with the aforesaid apparatus, or a laminate produced with the aforesaid
production line, or a fibrous-containing and/or particle-containing nonwoven
or laminate issued from the aforesaid process.

More particularly, the absorbent product can be selected from the
group: dry wipe, wet wipe, diaper, training pant, sanitary napkin,
incontinence product, bed pad, and absorbent sheet for use in a washing
machine.

Another object of the invention is the use of at least a fibrous-
containing and/or particle-containing nonwoven produced with the aforesaid
apparatus, or of a laminate produced with the aforesaid production line, or
of a fibrous-containing and/or particle-containing nonwoven or laminate
issued from the aforesaid process, for making an absorbent products, and
more particularly dry or wet wipes, diapers, training pants, sanitary napkins,
incontinence products, bed pads, absorbent sheets for use in a washing
machine.

Brief description of the drawings

Other characteristics and advantages of the invention will appear
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more clearly on reading the following description of preferred embodiments

of the invention, which description is given by way of non-limiting example

and is made with reference to the accompanying drawings, in which:

Figure 1 is a schematic representation of an apparatus for producing
a fibrous-containing containing meltblown nonwoven.

Figure 2 is a schematic representation of a production line
comprising the apparatus of Figure 1 and adapted to produce a
laminate comprising a fibrous-containing meltblown nonwoven layer.

Detailed description

In reference to figure 1, the apparatus 1 for producing a fibrous-

containing meltblown nonwoven layer comprises a meltblow spinning unit

10 for spinning polymeric meltblown fibres or filaments F, and a conveyor

belt 11 onto which the meltblown fibres or filaments F are deposited.

This conveyor belt 11 is preferably air permeable and is associated

with a suction device 12 for sucking the meltblown fibres of filaments F onto

a forming surface 11a of the conveyor belt 11 that is moved in a conveying

direction MD, also referred herein as machine direction.

As already known in the art, the meltblow spinning unit 10

comprises:

two extruders 100

two hoppers 101 containing polymeric pellets, each hoper 101 being

connected to one extruder 100 and being adapted to supply the

extruder 100 with polymeric pellets,

a spinning pump 102 connected to the outlet of each extruder 100

via a duct 103,

a meltblow spinning head 104 that knowingly comprises one or

several parallel rows of spinning orifices 104c that extend in the cross

direction (direction perpendicular to figure 1) and air blowing means

104a, 104b for knowingly blowing hot attenuating air flows A towards

the filaments or fibres F in the vicinity of the spinning head104.
These components 100 to 104 of the meltblow spinning unit 10 are
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already well known in the art and will not be described in details.

In operation of the meltblow spinning unit 10, the polymeric pellets are
melted by the extruders 100 into a molten polymeric material, which is fed by
the extruder 100 to the spinning pump 102. Said spinning pump 102 feeds the
spinning head 104 in order to extrude the molten polymeric material(s) through
the spinning orifices of the spinning head 104, and to form a stream of
polymeric meltblown filaments F at the outlet of the spinning head 104.

The hot attenuating air flows A blown by the air blowing means 104a,
104b are drawing and attenuating the meltblown filaments F immediately at
the outlet of the spinning head 104, while the polymer is still in the molten
state. These hot primary air flows A are is typically heated at a temperature
that is substantially equal or slightly higher than the melt temperature of the
polymer.

The velocity of these primary air flows A is advantageously selected
in such a way to break the fibres at the outlet of the spinning head 104, and
to form shorter meltblown fibres F having a predetermined average length
and diameter. Preferably, but not necessarily, the spinning unit 10 is
adapted for example to produce meltblown fibres F having a length of not
more than 30mm, and more particularly between 4mm and 30mm, and a
diameter between 0.1um and 50 pm.

In another variant of the invention, the velocity of the hot attenuating
air flows A can also be advantageously selected in such a way to draw and
attenuate the filaments F at the outlet of the spinning head 104, but without
breaking them, in order to from continuous meltblow filaments.

Within the scope of the invention, the filaments or fibres F can have
a circular shape in cross section or can have any kind of non-circular shape
in cross section, including notably oval shape, ribbon shape, multilobal
shape, more especially bilobal shape or trilobal shape. The shape in cross
section is knowingly determined by the geometry of the spinning orifices of
the spinning head 104. Within the scope of the invention, the spinning head
104 can have spinning orifices of different geometries and dimensions.
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In figure 1, only one extruder 100 can be used. In that case, the
filaments or fibres F are monocomponent fibres or filaments F. When the two
extruders 100 are used, multicomponent fibres or filaments F, and more
particularly bicomponent fibres or filaments F can be produced.

The polymer(s) P used for making the fibres or filaments F can be any
melt spinnable polymer(s) than can be extruded through the spinning orifices
of a spinning head. Good candidates are for example polyolefin (in particular
homo or copolymer of polypropylene or polyethylene), homo or copolymer of
polyester, or homo or copolymer of polyamide or any blend thereof. It can be
also advantageously any biodegradable thermoplastic polymer, like for
example homo or copolymer of polylactic acid (PLA), or any biodegradable
blend comprising a homo or copolymer of PLA.

The fibres or filaments F will be generally not elastic. But elastomeric
or elastic fibres or filaments F can be however also be produced.

In reference to figure 1, the apparatus 1 also comprises fibrous
material supplying means 15 adapted for blowing cooling quenching air C
and fibrous material M towards the stream of hot polymeric filaments or
fibres F in the vicinity of the spinning head 104.

More particularly, in this embodiment the fibrous material supplying
means 15 are adapted for blowing cooling quenching air C and a stream of
fibrous material M towards the stream of hot polymeric filaments or fibres F,
on two opposite sides of said stream of hot polymeric filaments or fibres F.

For producing each cooling quenching air C and stream of fibrous
material M on one side of the stream of filaments or fibres F, the fibrous
material supplying means 15 comprise a feeding roll 150 for feeding a web
151 of fibrous material to a hammer mill 151. In operation said mill 151
shreds the web 151 into short fibres, and for example into short pulp fibres.

The fibrous material M is sucked into at least one a vertical feeding
duct 153a by suction means including one or several fans 155.

This feeding duct 153a communicates at one end with a feeding
chimney 153b that extends in cross direction (i.e. width of the chimney) on
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the whole length of the spinning head 104. The fibrous material M is
pneumatically fed by the fan(s) 155 inside the chimney 153b, in such a way
to be homogenously distributed over the whole width of the feeding chimney
153b.

The feeding chimney 153b communicates with a blowing nozzle
154 having a blowing outlet 154a, that is in the vicinity of the stream of
filaments or fibres F produced by the spinning head 104, and also that is
positioned in vicinity of the outlet of the spinning orifices of the spinning head
104.

This blowing outlet 154a preferably extends in cross direction
substantially on the whole length of the spinning head 104.

In use, the fans(s) 155 are blowing a stream of cooling gas C, and
in particular a stream of cooling air, towards the blowing outlet 154a of the
blowing nozzle 154.

The apparatus 1 also comprises two transverse walls 14a, 14b that
are positioned between the blowing nozzles 154 and the movable forming
surface 11a. These two transverse walls 14a, 14b extend transversally in
the cross direction on the whole length of the spinning head 104, i.e.
transverse to the conveying direction MD.

Preferably, these two transverse walls 14a, 14b are or comprise
flexible lips.

In this particular embodiment of figure 1, these two transverse walls
14, 14b are attached respectively to the blowing nozzles 154.

More particularly, each transverse wall 14a, 14b has one edge 140
that is in frictional contact with the movable forming surface 11a.

More particularly, each blowing nozzle 154 is in contact with the
spinning head 154 to form an air-tight seal.

These two transverse walls 14a, 14b and the blowing nozzles 154
delimit a closed internal channel 13 that extends between the spinning head
104 and the movable forming surface 11a.The transverse walls 14a, 14b
prevent turbulent ambient air from entering inside the channel 13.
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In another variant, one or both transverse wall 14a, 14b can have
an edge in the vicinity of the movable forming surface 11a, but without being
necessarily in frictional contact with the movable surface 11a.

The two lateral sides of this channel 13 that extends in the
conveying direction MD are also preferably also be closed by lateral walls
(not shown on the drawing), for example in Plexiglas®. The lower edges of
these lateral walls do not touch the forming surface 11a, but at preferably in
the vicinity of the forming surface 11a.

In operation, the suction means 12 are operated and are
continuously sucking air inside the channel 13. A stream of hot polymeric
filaments or fibres F is extruded in said channel 13 through the spinning
orifices of the spinning head 14. Said stream of hot polymeric filaments or
fibres F passes through said channel 13, and is randomly deposited onto
the movable surface 11a.

Simultaneously, fibrous material M is transported and is blown by
the stream of cooling gas C, and in particular by the stream of cooling air C,
inside said channel 13, and then into said stream of hot filaments or fibres
F.

When the fibrous material M comes into contact with the filaments
or fibres F inside said channel 13, these filaments or fibres F are still hot,
and the fibrous material M is intimately incorporated within the stream of the
filaments or fibres F, and the bonding of the fibrous material M with the
filaments or fibres F is improved.

The stream of cooling gas C is also cooling the filaments or fibres F
inside the channel 13, thereby rapidly solidifying said filaments or fibres F.
The temperature of this stream of cooling gas C is for example typically
between 10°C and 30°C. The relative humidity of sad cooling air is for
example between 60%and 80%.

The stream of cooling gas C is used both for transporting and
blowing the stream of fibrous material M, and as quenching air for cooling
down the stream of filament or fibres F. In order to transport the stream of
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heavy fibrous material M inside the blowing nozzle 154 and to efficiently
blow the stream of heavy fibrous material M, the speed of the stream of gas
C at the outlet 154a of each nozzle 154 needs preferably to be high
compared with standard speed of quenching air (i.e. typically 0.5m/s), and
is preferably between 5m/s and 20m/s, and more preferably between 5m/s
and 10m/s.

An absorbent nonwoven NW made of filaments or fibres F strongly
and homogenous intermingled and bonded with fibrous material M is thus
formed onto the movable forming surface 11a, and is then continuously
transported outside the channel 13.

This nonwoven NW passes below the downstream transverse wall
14b. When this downstream transverse wall 14b is previously in frictional
contact with the belt 11, the said downstream wall can be slightly deformed
and/or lifted by the nonwoven NW, in order to allow the nonwoven to pass
below the downstream transverse wall 14b.

The downstream transverse wall 14b is advantageously
compressing the nonwoven NW against the movable forming surface 11a,
and makes a seal that avoids any disturbing air from the ambient air to be
sucked into the channel 13, between the downstream transverse wall 14b
and the forming surface 11a.

The upstream transverse wall 14a is advantageously in contact with
the conveyor belt, and also makes a seal that avoids any disturbing air from
the ambient air to be sucked into the channel 13, between the upstream
transverse wall 14b and the forming surface 11a.

In another variant, the transverse wall 14a and/or the transverse
wall 14b can be replaced by a cylindrical wall, and more particularly by a
rotating roller.

In the apparatus 1 of figure 1, thanks to the use of a stream of
cooling gas C, and in particular of a stream of cooling air C, both for blowing
the stream of fibrous material M and for cooling down the filament or fibres
F inside the channel 13, the spinning head 104 can be advantageously
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positioned at a short distance H from the movable forming surface 11a. In
practise, this distance H can be less than 350mm, and will be preferably
between 100mm and 350mm.

Preferably, this distance H will be adjustable.

In the particular embodiment of figure 1, fibrous material M is blown
by the blowing nozzles 154 into the stream of hot spun filaments or fibres F.
In another variant, the apparatus 1 can be modified in such a way that
particles or particulate material is also blown by the blowing nozzles 154
into the stream of hot spun filaments or fibres F. These particles or
particulate material can be mixed with the fibrous material before being
blown into the stream of hot spun filaments or fibres F or can be blown alone
or separately from the fibrous material M. In one variant, it is possible to
blow only particles or particulate material into the stream of hot spun
filaments or fibres F.

The nonwoven NW is transported by the conveyor belt and
transferred to a thermal calender 4, where the nonwoven NW is knowingly
consolidated by thermal bonding, by passing between two calendering rolls
40, 41. One or both rolls 40, 41 are heated. Roll 41 is for example a smooth
roll and the other roll 40 is hard roll having a bonding pattern of bonding dots
as described in US 3 855 046. One of the roll can also have an embossing
pattern to knowingly emboss a design on the nonwoven. The nonwoven
NW can also pass between embossing cylinders (not shown) to knowingly
emboss a design on the nonwoven.

Advantageously, this nonwoven NW can be efficiently consolidated
by thermal bonding, because the added material M (fibrous material and/or
particles) is intimately intermingled with the filaments or fibres F, and does
not form a non-thermoplastic barrier layer that would prevent the formation
of thermal bonding dots or the like in the thermoplastic filaments or fibres F.

In another variant, the nonwoven NW can be however consolidated
by using any other known consolidating means, including notably ultrasonic
bonding, thermal bonding, adhesive bonding, air-through bonding, and
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hydroentanglement.

In the particular embodiment of figure 2, the production line
comprises an apparatus 1 similar to the apparatus of figure 1, and also two
additional production units 2 and 3, for producing and depositing on the
conveyor belt 11 two additional nonwoven layers L1 and L2 respectively
upstream and downstream the nonwoven NW produced by the apparatus
1, in order to produce in line a laminate L2/NW/L1, wherein the nonwoven
NW is sandwiched between the nonwoven layers L1 and L2, and wherein
the nonwoven layer L2 is the top layer of the laminate and the nonwoven
layer L1 is the bottom layer of the laminate.

More particularly, the upstream production unit 2 is a spunbonding
unit that is used for extruding and depositing onto the conveyor belt 11 a
bottom spunbonded layer L1, that is transported by the conveyor belt 11
below the channel 13 of apparatus 1. In operation, the fibrous-containing
nonwoven NW is deposited onto said bottom layer L1. The upstream
production unit 3 is also spunbonding unit that is used for extruding and
depositing onto the fibrous-containing nonwoven NW a top spunbonded
layer L2.

In the particular example of figure 1, the spunbonding units 2 and 3
are adapted to produce spunbonded layers L1 and L2 made of bicomponent
fibres or filaments. Layers L1 and L2 made of monocomponent fibres or
filaments can be also practised.

This laminate L2/NW/L1 is transported by the conveyor belt and
transferred to a thermal calender 4, where the laminate is knowingly
consolidated by thermal bonding, by passing between two calendering rolls
40, 41. One or both rolls 40, 41 are heated. Roll 41 is for example a smooth
roll and the other roll 40 is hard roll having a bonding pattern of bonding dots
as described in US 3 855 046. One of the roll can also have an embossing
pattern to knowingly emboss a design on the laminate. The laminate can
also pass between embossing cylinders (not shown) to knowingly emboss
a design on the laminate.
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In another variant, the laminate can be consolidated by using any
other known consolidating means, including notably ultrasonic bonding,
thermal bonding, adhesive bonding, air-through bonding, and
hydroentanglement.

In another variant, the nonwoven NW can be laminated with only
one layer or with more than two other layers. An additional layer of the
laminate can be any kind of textile layer, in particular any kind of nonwoven
layer, or can be also a plastic film.

In another variant of the invention, the conveyor belt 11 can be also
replaced by a rotating cylinder.

Preferred composite nonwoven and laminate of the invention

One skilled in the art will knowingly set up the spinning head 104 of
the apparatus 1 of figure 1 or of figure 2, in particular the diameter of the
spinning holes and the temperature and speed of the primary air flows A, in
order to produce a preferred composite nonwoven layer NW of the invention
comprising or comprising essentially ultrafine fibres F having a diameter
less than 2um, and more preferably nanofibres F having a diameter less
than 1um, and even more preferably a diameter less than 0.5 ym, and a
length between 4 mm and 30mm, more preferably between 4mm and
20mm, and even more preferably between 4mm and 15mm.

The use in a composite nonwoven of polymeric fibres comprising
ultra-fine fibres having a diameter less than 2 ym, and more preferably
nanofibres having a diameter less than 1um, and a length between 4 mm
and 30 mm, more preferably between 4mm and 20mm, and even more
preferably between 4mm and 15mm, surprisingly improves the intermingling
and bonding of the added material (fibrous material and/or particles) with
the fibres and surprisingly reduces the risk of loss of said added material
when the composite nonwoven or when a laminate incorporating this
composite nonwoven as a layer is manipulated or washed.

In particular, microscopic photographies of a aforesaid composite

nonwoven of the invention have shown that the polymeric fibres were
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constituting a matrix wherein the added material (fibrous material and/or
particle) was very well incorporated, and some ultra-fine fibres (diameter
less than 2um, and more preferably nanofibres having a diameter less than
1um) preferably of length between 4 mm and 30mm were rolled up around
some added material, thereby improving the bonding of the added material
with the fibres. In contrast, the same intermingling and bonding cannot be
obtain with too thick fibres (more than 2 pym) and/or with too short fibres
(less than 4mm) or with long fibres, and more especially with continuous
filaments.

More particularly, in the coform nonwoven of the invention the ultra-
fine fibres can be meltblown fibres and/or the ultra-fine fibres can
advantageously comprise nanofibres having a diameter less than 0.5um.

The production line of figure 2 can be advantageously used for
producing in line a thermal bonded laminate L2/NW/L1 of the invention
comprising at least three layers L2, NW, L1, and wherein the composite
nonwoven layer NW is sandwiched between the two layers L1, and L2.

When a laminate comprising a layer made of a composite
nonwoven NW of the invention is thermal bonded, and in particular thermal
point bonded, the bonding of the laminate is improved because the fibrous
material and/or particles, which are generally not thermofusible at the
bonding temperature, are well incorporated within the matrix of polymeric
fibres of the coform nonwoven (NW) and do not significantly interfere with

the thermal bonding rolls.
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CLAIMS

. An apparatus for making a fibrous-containing and/or particle-containing

nonwoven (NW), said apparatus comprising a spinning unit with a spinning
head, a forming surface that is movable in a conveying direction, and a
channel positioned between the spinning head and the movable forming
surface, and formed between at least two transverse walls, that extend
transverse to the conveying direction and that are in the vicinity of the
movable forming surface, or that are in frictional contact with the movable
forming surface, the spinning unit being adapted for spinning a stream of
polymeric filaments or fibres passing through said channel and deposited
onto said forming surface, the apparatus further comprising supplying
means adapted for blowing at least one stream of cooling gas and fibrous
material and/or particles inside said channel in the vicinity of the spinning
head and towards the stream of hot polymeric filaments or fibres inside
said channel, said at least one stream of cooling gas enabling
simultaneously to cool the stream of hot polymeric filaments or fibres
produced by the spinning unit and to transport and blow the fibrous
material and/or particles inside said channel and into said stream of hot

polymeric filaments or fibres inside said channel.

. The apparatus of claim 1, wherein the supplying means are adapted for

blowing the said at least one stream of cooling gas and fibrous material
and/or particles inside the channel transversally to the stream of hot

polymeric filaments or fibres.

. The apparatus of claim 1 or 2, wherein the supplying means are adapted

for blowing the said at least one stream of cooling gas and fibrous material
and/or particles towards the stream of hot polymeric filaments or fibres on

both opposite sides of the stream of filaments or fibres.

. The apparatus of any one of claims 1 to 3, wherein the movable forming

surface is air permeable and the apparatus further comprises a suction unit
for sucking air from the inside of the channel and through the movable

forming surface.
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5. The apparatus of any one of claims 1 to 4, wherein the two transverse walls

are flexible.

6. The apparatus of any one of claims 1 to 5, wherein the distance between
the spinning head and the movable forming surface is not more than
350mm.

7. The apparatus of any one of claims 1 to 6, wherein the distance between

the spinning head and the movable forming surface is adjustable.

8. The apparatus of any one of claims 1 to 7, wherein the spinning unit is a

meltblow spinning unit.

9. The apparatus of any one of claims 1 to 8, wherein the spinning unit
comprises blowing means for blowing a hot attenuating air towards an
outlet of the spinning head, in order to draw and attenuate the filaments or
fibres immediately at the outlet of the spinning head, and in such a way to

break the filaments extruded through the spinning head into short fibres.

10.The apparatus of any one of claims 1 to 9, wherein the stream of hot
polymeric fibres comprises ultra-fine fibres having a diameter less than
2um.

11.The apparatus of claim 10, wherein the stream of hot polymeric fibres
comprises nanofibres having a diameter less than 1um.

12.The apparatus of claim 11, wherein the stream of hot polymeric fibres
comprises nanofibres having a diameter less than 0.5 ym.

13.The apparatus of any one of claims 1 to 12, wherein the stream of hot
polymeric fibres comprises fibres having a length between 4mm and
30mm.

14.The apparatus of claim 13, wherein the stream of hot polymeric fibres

comprises fibres having a length between 4mm and 20mm.

15.The apparatus of claim 14, wherein the stream of hot polymeric fibres
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comprises fibres having a length between 4mm and 15mm.

16.The apparatus of any one of claims 1 to 8, wherein the spinning unit
comprises blowing means for blowing a hot attenuating air towards an
outlet of the spinning head, in order to draw and attenuate the filaments or
fibres immediately at the outlet of the spinning head, and in such a way to
draw the filaments extruded through the spinning head into continuous

filaments, without breaking them.

17.The apparatus of any one of claims 1 to 16, wherein said supplying means

comprises at least one blowing nozzle.

18. The apparatus of claim 17, wherein said supplying means comprises two

opposite blowing nozzles.

19.The apparatus of claim 18 wherein each transverse wall is attached to one

blowing nozzle.

20.The apparatus of any one of claims 17 to 19, wherein a seal is provided
between each blowing nozzle and the spinning head, in order to prevent
ambient air from passing between each blowing nozzle and the spinning
head.

21.The apparatus of any one of claims 1 to 20, wherein said supplying means
are adapted to blow said at least one stream of cooling gas in the channel

at a temperature between 10°C and 30°C.

22.The apparatus of any one of claims 1 to 21, wherein said supplying means
are adapted to blow said at least one stream of cooling gas in the channel

at a speed of not less than 5m/s.

23.The apparatus of claim 22, wherein said supplying means are adapted to
blow said at least one stream of cooling gas in the channel at a speed of

between 5m/s and 20m/s.

24.The apparatus of claim 23, wherein said supplying means are adapted to

blow said at least one stream of cooling gas in the channel at a speed of
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between 5m/s and 10m/s.

25.The apparatus of any one of claims 1 to 24, wherein the channel is

extending from the spinning head.

26.The apparatus of any one of claims 1 to 25, wherein said supplying means
are adapted to supply a stream of fibrous material comprising at least pulp

fibres.

27.The apparatus of any one of claims 1 to 26, wherein each transverse wall is

or comprises a flexible lip.

28.The apparatus of claim 27, wherein the flexible lip is in frictional contact

with the movable surface.

29.A production line comprising at least the apparatus defined in any one of

claims 1 to 28.

30.The production line of claim 29, comprising a first additional production unit
adapted for producing a bottom nonwoven layer onto which the fibrous-
containing and/or particle-containing nonwoven (NW) produced by the

apparatus (1) is deposited.

31.The production line of claim 30, wherein the first additional production unit
is a spunbonding unit and wherein the bottom nonwoven layer is a

spunbonded nonwoven.

32.The production line of any one of claims 29 to 31, comprising a second
additional production unit adapted for producing a top nonwoven layer that
is deposited onto the fibrous-containing and/or particle-containing

nonwoven (NW) produced by the apparatus.

33.The production line of claim 32, wherein the second additional production
unit is a spunbonding unit and wherein the bottom nonwoven layer is a

spunbonded nonwoven.

34.The production line of any one of claims 29 to 33, comprising consolidating
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means for consolidating the fibrous-containing and/or particle-containing

nonwoven (NW) produced by the apparatus.

35.The production line of any one of claims 29 to 33, comprising consolidating
means for consolidating a laminate comprising the fibrous-containing

and/or particle-containing nonwoven (NW) produced by the apparatus.

36.The production line of claim 34 or 35, wherein the consolidating means is a

thermal bonding unit.

37.Use of the apparatus of any one of claims 1 to 28 or of the production line
of any one of claims 29 to 36, for producing a fibrous-containing and/or
particle-containing nonwoven (NW) or a laminate comprising a fibrous-
containing and/or particle-containing nonwoven layer (NW).

38.Use of the apparatus of any one of claims 1 to 28 or of the production line
of any one of claims 29 to 36, for producing a laminate comprising a

fibrous-containing and/or particle-containing nonwoven layer (NW).

39.A process for making a fibrous-containing and/or particle-containing
nonwoven, comprising:

(i extruding at least one melted polymeric material through a spinning
head in order to form a stream of polymeric filaments or fibres,

(i) passing the stream of polymeric filaments or fibres through a
channel formed between at least two transverse walls,

(iiiy  depositing said stream of polymeric filaments or fibres onto a
movable forming surface that is moving in a conveying direction,
said transverse walls extending in a cross direction transverse to
the conveying direction, and being in the vicinity of said movable
forming surface, or being in frictional contact with said movable
forming surface,

(iv) blowing at least one stream of cooling gas and fibrous material
and/or particles inside said channel in the vicinity of the spinning
head and towards the stream of hot polymeric filaments or fibres

inside said channel, said at least one stream of cooling gas enabling
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simultaneously to cool the stream of hot fibres or filaments produced
by a spinning unit and to transport and blow the fibrous material
and/or particles inside said channel and into said stream of hot

polymeric filaments or fibres inside said channel.
40.The process of claim 39, wherein the cooling gas is air.

41.The process of claim 39 or 40, wherein the at least one stream of cooling
gas and fibrous material and/or particles is blown inside the channel

transversally to the stream of hot polymeric filaments or fibres.

42 .The process of any one of claims 39 to 41, wherein the at least one stream
of cooling gas and of said fibrous material and/or particles is blown inside
the channel on each side of the stream of filaments or fibres.

43.The process of any one of claims 39 to 42, wherein the movable forming
surface is air permeable and the process further comprises sucking air from

the inside of the channel and through the movable forming surface.

44 .The process of any one of claims 39 to 43, wherein the two transverse
walls are flexible.

45.The process of any one of claims 39 to 44, wherein the distance between
the spinning head and the movable forming surface is not more than
350mm.

46.The process of claim 45, wherein the distance between the spinning head
and the movable forming surface is between 100mm and 350mm.

47.The process of any one of claims 39 to 46, wherein the filaments or fibres

produced by the spinning head are meltblown filaments or fibres.

48.The process of any one of claims 39 to 47, wherein a hot attenuating air is
blown towards the outlet of the spinning head in order to draw and
attenuate the filaments or fibres immediately at the outlet of the spinning
head.
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49.The process of claim 48, wherein said hot attenuating air is used also to

break the filaments extruded through the spinning head into short fibres.

50.The process of any one of claims 39 to 49, wherein the fibres produced by
the spinning head comprise ultra-fine fibres having a diameter less than
2um.

51.The process of claim 50, wherein the fibres produced by the spinning head

comprise nanofibres having a diameter less than 1um.

52.The process of claim 51, wherein the fibres produced by the spinning head

comprise nanofibres having a diameter less than 0.5 um.

53.The process of any one of claims 39 to 52, wherein the fibres produced by
the spinning head comprises fibres having a length between 4mm and
30mm.

54.The process of claim 53, wherein the fibres produced by the spinning head

comprises fibres having a length between 4mm and 20mm.

55.The process of claim 54, wherein the fibres produced by the spinning head

comprises fibres having a length between 4mm and 15mm.

56.The process of any one of claims 53 to 55, wherein said hot attenuating air
is used to draw the filaments extruded through the spinning head into

continuous filaments, without breaking them.

57.The process of any one of claims 53 to 55, wherein the filaments or fibres

produced by the spinning unit are drawn only by said hot attenuating air.

58.The process of any one of claims 39 to 57, wherein said at least one
stream of cooling gas is at a temperature between 10°C and 30°C.

59.The process of any one of claims 39 to 58, wherein said at least one

stream of cooling gas has a relative humidity between 60% and 80%.

60.The process of any one of claims 39 to 56, wherein the speed of said at

least one stream of cooling gas is not less than 5m/s.
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61.The process of claim 60, wherein the speed of said at least one stream of

cooling gas is between 5m/s and 20m/s.

62.The process of claim 61, wherein the speed of said at least one stream of

cooling gas is between 5m/s and 10m/s.

63.The process of any one of claims 39 to 62, wherein the fibrous material

comprises at least pulp fibres.

64.The process of any one of claims 39 to 63, which further comprises forming
a laminate by depositing the said fibrous-containing and/or particle-

containing nonwoven onto an additional bottom layer.

65.The process of claim 64, wherein the additional bottom layer is an

additional bottom nonwoven layer.

66.The process of claim 65, wherein the additional bottom nonwoven layer is a
spunbonded layer.

67.The process of any one of claims 39 to 63, which further comprises forming
a laminate by depositing a top layer onto the fibrous-containing and/or

particle-containing nonwoven.
68.The process of claim 67, wherein the top layer is a top nonwoven layer.

69.The process of claim 68, wherein the top nonwoven layer is a spunbonded

layer.

70.The process of any one of claims 39 to 69, which further comprises
consolidating the fibrous-containing and/or particle-containing nonwoven or
the laminate comprising the fibrous-containing and/or particle-containing

nonwoven.

71.The process of claim 70, wherein the consolidating step of the fibrous-
containing and/or particle-containing nonwoven or of the laminate is
performed at least by thermal bonding.

72.The process of any one of claims 39 to 71, wherein the nonwoven or
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laminate is compressed by a downstream transverse wall against the

forming surface.

73.The process of claim 72, wherein the downstream transverse wall is
compressing the nonwoven or laminate against the forming surface, and
makes a seal that avoids any disturbing air from the ambient air to enter
into the channel, between the downstream transverse wall and the forming

surface.

74.The process of claim 73, wherein the seal avoids any disturbing air from
the ambient air to be sucked into the channel between the downstream

transverse wall and the forming surface.

75.A composite nonwoven (NW) obtained by the process of any one of claims
39 to 74 and comprising polymeric fibres and fibrous material and/or

particles intermingled with the polymeric fibres.

76.The composite nonwoven (NW) of claim 75, wherein the polymeric fibres

comprise ultra-fine fibres having a diameter less than 2um.

77. The composite nonwoven (NW) of claim 76, wherein the polymeric fibres

comprise nanofibres having a diameter less than 1um.

78.The composite nonwoven (NW) of claim 77, wherein the polymeric fibres

comprise nanofibres having a diameter less than 0.5 um.

79.The composite nonwoven (NW) of any one of claims 75 to 78, wherein
whole or part of said ultra-fine fibres has a length between 4mm and

25mm.

80.The composite nonwoven (NW) of claim 79, wherein whole or part of said
ultra-fine fibres has a length between 4mm and 20mm.

81.The composite nonwoven (NW) of claim 80, wherein whole or part of said

ultra-fine fibres has a length between 4mm and 15mm.

82.The composite nonwoven (NW) of any one of claims 76 to 81, wherein the
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ultra-fine fibres are meltblown fibres.

83.The composite nonwoven (NW) of any one of claims 75 to 82, wherein the

ultra-fine fibres comprises fibres having a diameter less than 0.5um.

84.A laminate comprising a layer constituted by a composite nonwoven of any
one of claims 75 to 83, and laminated with at least one additional layer.

85.The laminate of claim 84, wherein the at least one additional layer is a

nonwoven layer.

86.The laminate of claim 84 or 85, wherein said at least one additional layer is a

spunbonded layer.

87.The laminate of any one of claims 84 to 86, wherein the composite nonwoven

layer is sandwiched between two additional layers.

88. The laminate of claim 87, wherein the two additional layers are two nonwoven

layers.

89. The laminate of claim 87 or 88, wherein each of the two additional nonwoven
layers is a spunbonded layer.

90.The laminate of any one of claims 84 to 89, wherein the layers are thermal
bonded.

91.An absorbent product comprising at least a fibrous-containing and/or
particle-containing nonwoven (NW) produced with the apparatus of any one
of claims 1 to 28 or a laminate produced with the production line of any one
of claims 29 to 36, or a fibrous-containing and/or particle-containing
nonwoven (NW) or laminate obtained by the process of any one of claims
39 to 74, or a composite nonwoven (NW) of any one of claims 75 to 83, or

a laminate of any one of claims 84 to 90.

92.The absorbent product of claim 91 which is a dry wipe, wet wipe, diaper,
training pant, sanitary napkin, incontinence product, bed pad, or absorbent

sheet for use in a washing machine.
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93.Use of at least a fibrous-containing and/or particle-containing nonwoven

(NW) produced with the apparatus of any one of claims 1 to 28 or of a

laminate produced with the production line of any one of claims 29 to 36, or

of a fibrous-containing and/or particle-containing nonwoven (NW) or

5 laminate obtained by the process of any one of claims 39 to 74, or a
composite nonwoven (NW) of any one of claims 75 to 83, or a laminate of

any one of claims 84 to 90, for making an absorbent product.

94.The use of claim 93, wherein the absorbent product is a dry wipe, wet wipe,
diaper, training pant, sanitary napkin, incontinence product, bed pad, or

10 absorbent sheet for use in a washing machine.
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