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(57) ABSTRACT 
The invention concerns a composite nonWoven formed from 
?brous layers bonded together by entanglement of ?bers of 
the layers, Wherein the ?brous layers comprise ?rst and 
second outer layers each comprising a mixture of hydro 
phobic and hydrophilic ?bers, as Well as an intermediate 
layer of hydrophobic ?bers sandwiched betWeen the ?rst and 
the second outer layers, the Weight ratio betWeen the hydro 
phobic and hydrophilic ?bers in the ?rst and the second 
layers being 20:80 to 80:20. The invention also concerns the 
manufacture of the nonWoven, as Well as its use, especially 
as a Wet Wipe. 
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COMPOSITE NONWOVEN ITS USE AND 
METHOD OF MANUFACTURE 

FIELD OF THE INVENTION 

[0001] The present invention relates to composite non 
Wovens, to their use and to a method of manufacture of the 
composite nonWovens. More particularly, it discloses a neW 
entangled composite nonWoven material comprising at least 
three layers. The nonWoven material according to the inven 
tion can be used as a substrate for Wiping articles, especially 
for use as a substrate for Wet Wipes, Where good liquid 
absorption and release properties are needed. 

BACKGROUND OF THE INVENTION 

[0002] In hydroentanglement of a ?ber Web, ?ne, high 
speed Water jets bond the ?ber Web in a similar Way to the 
needles in a needlepunching process. These high-pressure 
Water jets cause a rearrangement of the ?bers in all three 
directions of the structure and as a consequence thereof 
signi?cant bonding Without the use of added binders or 
additional bonding (e.g. thermal) can be achieved. In a 
Widely applied process, a carded Web is placed on a moving 
conveyor belt, Which transports the Web under several roWs 
of Water jets. The Water pressure in the jets is increased 
stepWise from the ?rst array of jets to the last array. More 
information about hydroentanglement can be found, for 
eXample, in the patents US. Pat. No. 3,485,706 and US. Pat. 
No. 3,485,708 (Evans), Which patents are incorporated 
herein by reference. 

[0003] Various types of ?ber compositions can be used to 
produce hydroentangled nonWovens. Typical ?bers used are 
cellulose-based ?bers such as cotton, pulp or viscose, as Well 
as synthetic ?bers such as polyester (typically polyethylene 
terephtalate). A Widely used ?ber miXture ratio is 30-70% 
viscose ?bers and 70%-30% polyester ?bers by Weight of 
the Web. 

[0004] Hydroentangled nonWovens have been used as 
substrates for pre-moistened Wipes, i.e. so-called Wet Wipes. 
In the course of a Wiping action, the liquid in the pre 
moistened Wipe is to be released onto the surface that is 
Wiped, for eXample for cleaning or polishing the surface. In 
some applications the liquid that is released should provide 
some special function on the surface, such as moisturising of 
skin or disinfecting the surface. 

[0005] The substrate used for Wet Wipes, such as a 
hydroentangled nonWoven, should possess both desirable 
liquid absorption and retention characteristics, as Well as 
sufficient liquid release properties. 

[0006] While nonWoven substrates comprising viscose 
and polyester ?bers provide good liquid absorption and 
retention characteristics, these substrates release typically 
less than 50% of the moisturising liquid during a Wiping 
action. This means that only a small amount of the added 
liquid contributes to the intended function, such as cleaning, 
polishing or disinfecting function. Thus, there eXists a need 
to improve the liquid release properties of nonWoven sub 
strates used to manufacture especially Wet Wipes. 

[0007] It has been observed that the more hydrophobic 
?bers, such as polypropylene (PP) ?bers there are in a 
nonWoven material, the better are the liquid release proper 
ties. Hydrophobic ?bers are characteriZed by having a Water 
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contact angle greater than 90°. Due to the hydrophobic 
?bers, the capillary pressure of Water-based liquids is loW or 
even negative in the nonWoven material. Consequently, 
Water-based liquids can be easily released from the non 
Woven during a Wiping action and the amount of residual 
liquid in the Wiping article after the Wiping is minimiZed. 

[0008] The Water absorption properties of a nonWoven 
containing PP ?bers are signi?cantly poorer than the absorp 
tion properties of nonWovens containing more hydrophilic 
?bers. When the amount of hydrophobic polypropylene 
?bers is increased in the nonWoven, the spontaneous absorp 
tion of Water-based liquids decreases. This can be observed 
eg as an increasing run-off of liquid on the nonWoven 
surface, When the material is being Wetted. 

[0009] The use of hydrophobic polypropylene ?bers in 
nonWovens to be used as substrates for Wiping articles is 
limited as the liquid absorption properties decrease When the 
amount of polypropylene ?bers increases. Due to the chemi 
cal nature of polypropylene, ?bers made of polypropylene 
have a loW-energy surface With a Water contact angle of 
about 105°. The hydrophobic nature of a nonWoven material 
containing PP ?bers thus results in non-optimal cleaning 
properties of the nonWoven used as a Wiping article. The 
liquid absorption capacity and absorption rate of the non 
Woven are loW, resulting also in a relatively poor drying 
ability of the nonWoven during a Wiping action. 

[0010] Composite and layered nonWoven fabrics are 
knoWn from the prior art. By a layered composite structure 
is meant a nonWoven fabric, Which has at least tWo layers 
containing at least partly different ?bers or ?ber composi 
tions. Typically the different nonWoven layers are ?rst 
manufactured separately and then combined e. g. by calander 
bonding. The patent application WO 98/03713 discloses a 
multiple layer nonWoven basesheet to be used as a substrate 
for a Wet Wipe, Wherein the various layers can contain 
different types of ?bers. The properties of the obtained 
products can be altered by eg choosing suitable ?ber 
combinations and treatments. In order to eg bond ?bers 
together, one or more of the separate layers can be treated 
thermally before bringing together With the other layers. The 
Japanese patent application JP2001336053 discloses a non 
Woven consisting of a hydrophobic, thermally bonded 
middle layer and outer layers containing hydrophilic ?bers. 

[0011] The composite nonWoven fabrics can also be 
formed on-line, i.e. the various layers (e.g. carded Webs) are 
formed and brought together one on top of the other, 
Whereafter the layers are bonded together. For this purpose 
different bonding methods can be used. The EP 0 531 096 
discloses the use of a large number (ten) of carding devices, 
Which are fed With different ?ber compositions or different 
?bers and the Webs are typically entangled by hydraulic 
entangling. 

SUMMARY OF THE INVENTION 

[0012] The present invention concerns a composite non 
Woven formed from ?brous layers bonded together by 
entanglement of ?bers of the layers, Wherein the ?brous 
layers comprise ?rst and second outer layers each compris 
ing a mixture of hydrophobic and hydrophilic ?bers, as Well 
as an intermediate layer of hydrophobic ?bers sandWiched 
betWeen the ?rst and the second outer layers, the Weight 
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ratio between the hydrophobic and hydrophilic ?bers in the 
?rst and the second layers being 20:80 to 80:20. 

[0013] According to the invention, the ?brous Webs that 
are used to form the layers of the composite consist of 
non-bonded ?bers, ie are free of ?bers Which e.g. have been 
thermally bonded or bonded with eg a binder or an adhe 
sive, ie they are binder-free. The Webs combined to form 
the layered composite are mutually bonded or interlocked 
solely by hydroentangling the ?bers. HoWever, the hydroen 
tangled and dried composite product may, if desired, be 
further treated, for example by patterning or embossing to 
form a patterned or embossed composite nonWoven. 

[0014] The composite nonWoven according to the inven 
tion is intended to be used as a substrate for Wiping articles, 
especially Wet Wipes. The said composite nonWoven mate 
rial has improved liquid absorption properties, as Well as 
improved liquid release properties. 

[0015] An object of the invention is also a method of 
manufacturing a composite nonWoven comprising the steps 
of 

[0016] forming a layered Web comprising ?rst and 
second outer layers each comprising a miXture of 
hydrophobic and hydrophilic ?bers and an interme 
diate layer of hydrophobic ?bers sandWiched 
betWeen the ?rst and the second outer layers, 
Whereby the ratio of hydrophobic to hydrophilic 
?bers is 20:80 to 80:20 in the ?rst and second outer 
layers, 

[0017] hydroentangling the layered Web to bond the 
layers by entanglement of ?bers, 

[0018] drying the hydroentangled Web. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 
[0020] FIG. 1 shoWs a hydroentanglement production line 
With three carding stations, 

[0021] FIG. 2 shoWs the cumulative volume of ?lled 
pores, measured during receding run, 

[0022] FIG. 3 shoWs liquid absorption curves of the 
samples, 
[0023] FIG. 4 shoWs the cumulative liquid release of Wet 
samples measured With a Wiping device, 

[0024] FIG. 5 shoWs the Wiping ef?ciency of dry samples 
measured With a Wiping device, 

[0025] FIG. 6 shoWs the pore volume distribution, and 

[0026] FIG. 7 shoWs the cumulative volume of ?lled 
pores, measured during advancing run. 

In the draWing, 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] The structure of the nonWoven according to the 
invention thus comprises a ?rst and a second outer layer, as 
Well as a third layer, the outer surfaces of Which each faces 
an outer surface of the ?rst and second outer layer, respec 
tively, forming a sandWich structure, With the third layer 
being sandWiched betWeen the ?rst and second layer. The 
absorption and release properties of such a structure are 
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favourable for the purpose of Wet Wipe applications. The 
present invention provides a nonWoven composite material 
that surprisingly has good release properties for Water based 
liquids. Also the absorption properties and bulkiness of the 
material are good. Preferably the ?bers are staple ?bers from 
Which a carded ?brous Web can be formed. 

[0028] Typical hydrophobic ?bers for use in the non 
Woven, in the outer layers and/or to form the ?bers in the 
intermediate layer, are for eXample polyole?n ?bers such as 
polypropylene and/or polyethylene ?bers. Preferably 
polypropylene ?bers are used. Polypropylene ?bers have 
many advantages, such as loW density as Well as loW shear 
and elastic moduli. In hydroentangled nonWovens, these 
properties of polypropylene ?bers result in soft and bulky 
nonWoven materials. Suitable hydrophobic ?bers for pro 
ducing hydroentangled nonWovens are ?bers having a titer 
of 1.3-3.8 dteX. According to a preferred embodiment of the 
invention, the hydrophobic ?bers in the ?rst and second 
outer layers are the same hydrophobic ?ber as in the 
intermediate layer. It should be noted that also ?bers made 
from a hydrophilic synthetic or natural polymer can be used 
as hydrophobic ?bers, if a Water contact angle of greater 
than 90° is achieved by a suitable surface treatment. These 
surface treatments can be for eXample chemical surface 
treatments With a Wax, ?uorocarbon or silicone. The hydro 
phobic ?bers can also be multicomponent ?bers including a 
hydrophilic or a hydrophobic core polymer and a hydropho 
bic surface. 

[0029] According to an embodiment of the invention, the 
hydrophilic absorbing ?bers are selected from the group of 
cellulose based ?bers, such as viscose, cotton or pulp ?bers. 
Preferably, viscose or lyocell are used as the hydrophilic 
?bers. Hydrophilic ?bers are here de?ned as ?bers having an 
average Water contact angle of less than 90°. 

[0030] According to a further embodiment of the inven 
tion, the Weight ratio betWeen the hydrophobic and hydro 
philic ?bers in the ?rst and second outer layers is 30:70 to 
70:30. According to a further embodiment, the ?rst and 
second outer layers are the same, that is, they are made from 
the same ?ber mixture. According to a further preferred 
embodiment, the ?rst and the second outer layers consist of 
polyole?n, such as polypropylene, and viscose ?bers. 
Advantageously the intermediate layer consists of polyole 
?n, such as polypropylene ?bers. According to a further 
embodiment, the ?rst and second outer layers consist of 
polypropylene and viscose ?bers in a Weight ratio of appr. 
50:50, the intermediate layer consisting of polypropylene 
?bers. According to a further preferred embodiment, the 
nonWoven material consists of three layers, that is of a ?rst 
and second outer layer, as Well as a third layer, the outer 
surfaces of Which each faces an outer surface of the ?rst and 
second outer layer, respectively, forming a sandWich struc 
ture. 

[0031] In a typical nonWoven according to the invention, 
the Weight of each layer can be 10-80 g/m2. The Weight of 
the intermediate layer can often be greater than the Weight 
of each outer layer. 

[0032] The nonWoven composite material according to the 
invention is made by a hydroentanglement process that 
involves the general steps of forming a layered Web of ?bers, 
hydroentangling the Web, drying the Web and Winding the 
hydroentangled nonWoven material. According to the inven 
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tion the layered Web can be formed by providing a ?rst and 
a second Web each comprising a mixture of hydrophobic and 
hydrophilic ?bers, providing a third Web of hydrophobic 
?bers, conveying the so formed Webs as such to join the 
Webs in a facing relationship With each other so as to 
sandWich the third Web betWeen the ?rst and the second 
Webs. 

[0033] A hydroentanglement production line for making a 
three-layered Web is schematically shoWn in FIG. 1, Where 
the parts are as folloWs: (11A, 11B, 11C) are ?ber feeders for 
the Webs A, B and C, respectively. The ?bers can be staple 
?bers crimped and cut from polymer ?laments. The refer 
ence numbers (12A, 12B, 12C) denote carding stations for 
the same Webs, and (13) denotes the 1St hydroentanglement 
station, (14) the 2nd hydroentanglement station, (15) is the 
dryer and (16) a nonWoven Winder. 

[0034] After carding in the carding stations (12A, 12B, 
12C), the separate Webs A, B and C, consisting of carded 
?bers, are conveyed as such to the 1St hydroentanglement 
station (13) Without additional intermediate treatments, i.e. 
mechanical (e.g. compacting), chemical and/or thermal 
treatments. As a result, after carding, the properties of the 
?bers and the Webs are substantially maintained until the 1St 
hydroentanglement station (13). 

[0035] Each of the separate Webs A, B and C are brought 
together in contact prior to the ?rst hydroentanglement 
station, the Web B being sandWiched betWeen Webs A and C, 
Where the layers are bonded by entanglement, leading to a 
bonded product Where some of the ?bers from one layer may 
extend into the adjacent layer to secure the layers together. 
This mechanical interlocking of the layers leads to a com 
posite structure With a hydrophobic intermediate Zone Which 
increases in hydrophilicity in a direction toWards the outer 
Zones and surfaces of the composite structure, Which struc 
ture gives the product its bene?cial properties. 

[0036] Liquid is mostly absorbed and retained in non 
Woven materials in the capillaries Which are formed betWeen 
the ?bers in the nonWovens. The ability of a porous material, 
such as a nonWoven, to absorb and retain liquid can be 
characteriZed by the capillary pressure of liquid in the pores 
of the material. The capillary pressure is de?ned by the 
Laplace equation that is Well knoWn in the art: 

[0037] Where P is the capillary pressure, y is the surface 
tension of the Wetting liquid, 0 is the contact angle betWeen 
the liquid and the capillary Wall, and r is the radius of the 
capillary. The liquid absorption rate is proportional to the 
capillary pressure, and the rate increases With increasing 
capillary pressure. The relation is given by Washburn equa 
tion 

dV/dt=(r2A)dP/81]L 
[0038] Where A is the cross-sectional area and L is length 
of the capillary, 11 is the liquid viscosity. 

[0039] Unexpectedly it Was found according to the inven 
tion that not only does the amount of hydrophobic ?bers in 
the nonWoven affect the release properties, but also the 
structure of the nonWoven fabric. This has been veri?ed With 
tests comparing tWo nonWoven fabrics With the same 
polypropylene content but With different structures. The 
structure according to the invention Was a layered structure 
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as de?ned, Whereas that of comparison had a uniform, 
non-layered structure but the same polypropylene content. 
Hereby it Was observed that the composite structure had 
remarkably better absorption and release properties. 

[0040] During a Wiping action With a Wet Wipe, liquid 
should be released from the Wipe on the surface as com 
pletely as possible. In this case the pressure that is needed to 
release liquid from a Wet Wipe is directly proportional to the 
capillary pressure of the liquid in the capillaries of the Wipe. 
Hence, it is desirable to produce a nonWoven substrate that 
has relatively loW capillary pressure toWards the Wetting 
liquid. 
[0041] The capillary pressure can also be decreased by 
increasing the average pore siZe of the nonWoven material. 
One method of increasing the average pore siZe is to increase 
the diameter (denier) of the ?bers that are used for manu 
facturing the nonWoven material. Pore siZe distribution 
depends also on the process technology and process settings 
such as hydroentanglement energy used for the production 
of the nonWoven. 

[0042] The pore volume distribution of nonWovens can be 
determined eg by liquid porosimetry. In the present inven 
tion the pore volume distribution is measured using the 
technique developed at the Textile Research Institute (TRI) 
in Princeton, N.J., USA. The technique is described more in 
detail by Miller and Tyomkin in the Journal of Colloid and 
Interface Science, volume 162 (1994), pages 163-170, 
Which is included herein for reference. The use of this 
technique is described in more detail in the Examples. 

[0043] The nonWovens according to the invention can be 
characteriZed by their pore volume distribution. Preferably, 
in the composite structure according to the invention, at least 
70% of the total pore volume is associated With pores having 
an effective radius of greater than 125 pm, or equivalently a 
capillary pressure smaller than 530 Pa during liquid absorp 
tion. They can further be characteriZed by at least 30% of the 
total pore volume being associated With pores having an 
effective radius of greater than 150 pm or equivalently a 
capillary pressure smaller than 440 Pa during liquid absorp 
tion. Preferably the pores have an effective radius of not 
greater than 800 pm. It should be noted hoWever that these 
values for pore radius and capillary pressure refer to the 
values measured during liquid absorption (advancing cycle). 
Due to contact angle hysteresis betWeen liquid absorption 
and desorption, smaller pore volumes or higher capillary 
pressure Would be obtained When the pore volume distribu 
tion is measured from liquid desorption (receding cycle). It 
should also be noted that the pore volume distribution of the 
composite structure represents the average value of all the 
layers. As stated above the pore volume distribution of the 
?nal product is effected by a number of process parameters, 
including the used raW materials, the ?ber dimensions, 
carding conditions, hydroentanglement conditions, such as 
pressures used etc the choice of Which are knoWn to or can 
be determined by the person skilled in the art. 

[0044] Optionally, the products of the invention can also 
be characteriZed by the cumulative volume of ?lled pores, 
such volume being less than 35%, preferably less than 30% 
of the total pore volume as measured from liquid desorption 
at a pressure of 1650 Pa (corresponding to a pore radius of 
40 pm). At an increased pressure of 3300 Pa (pore radius 20 
pm) the cumulative volume is decreased to less than 10%, 
preferably less than 8%. 
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EXAMPLES 

[0045] Description of the Samples 

[0046] Both the sample according to the invention and the 
reference sample Were made using comparable process 
settings. 

[0047] Composite Structure 

[0048] The outermost Webs of the composite structure 
consist of a mixture of 50% polypropylene and 50% viscose 
and the basis Weight of these Webs is 15 g/m2. In the middle 
of the structure, sandWiched betWeen the outermost layers 
there is a layer of 100% polypropylene (20 g/m2). Thus, the 
polypropylene content of the Whole structure is 70% and the 
entire grammage is 50 g/m2. The composite structure Was 
made in an apparatus corresponding to that of FIG. 1 by 
feeding the appropriate ?ber mixtures to the different ?ber 
feeding stations. In the hydroentanglement, the different 
Webs are entangled together by Water jets during Which the 
layers are mixed to some degree, basically forming an 
intermediate Zone With a high degree of hydrophobicity 
Which gradually becomes more hydrophilic in a direction 
toWards the outer Zones of the hydroentangled Web. The 
layers are bonded together and cannot be separated. 

[0049] Reference Sample 

[0050] The reference sample consists of an essentially 
uniform mixture of 70% polypropylene and 30% viscose. 
The basis Weight is also 50 g/m2. The reference sample is 
manufactured With three cards but all the cards are fed With 
the same ?ber composition. The composite and reference 
samples are used as such in the folloWing tests, Without any 
further treatment. 

[0051] Test Methods 

[0052] Liquid Absorption and Release Properties and Pore 
Volume Distribution 

[0053] Liquid Porosimetry Technique 
[0054] Liquid absorption and release properties and the 
pore volume distribution Were studied With the liquid poro 
simetry technique (TRI Autoporosimeter) developed at the 
Textile Research Institute (TRI) in Princeton, N.J., USA. 
The technique is described more in detail by Miller and 
Tyomkin in the Journal of Colloid and Interface Science, 
volume 162 (1994), pages 163-170. The chamber of the 
Autoporosimeter Was equipped With a nitrocellulose mem 
brane having a nominal pore diameter of 1.2 pm (Millipore 
type RAWP, Millipore Corporation, Bedford, Mass., USA). 
The liquid used Was a 0.1 Wt % Water solution of Triton 
X-100 (surface tension 33 mN/m). A 5 5x55 cm2 specimen 
Was cut from the nonWoven samples and it Was covered With 
a plexiglass plate having the same dimensions and a Weight 
of 23.9 g (corresponding to a pressure of about 80 Pa). The 
measurements Were carried out in the pore radius range of 
5-800 pm corresponding to pressure range of 13200-83 Pa. 
The measurement can comprise both the advancing (liquid 
absorption) and the receding (liquid desorption) measuring 
cycles. For the analysis, a blank measurement Without the 
sample Was subtracted from the original data. The FIG. 6 
shoWs the pore volume distribution during liquid absorption 
and desorption and FIG. 7 shoWs the cumulative pore 
volume during absorption for the above mentioned compos 
ite and reference sample. 
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[0055] Dynamic Wiping Tests 

[0056] The dynamic tests Were carried out With a Wiping 
device. There Were tWo different test types, Which Were used 
for testing Wet and dry Wiping properties. 

[0057] Wiping Test (Wet Sample) 
[0058] The sample (7 cm><10 cm) consisting of 4 g test 
liquid/ g nonWoven Was af?xed to the bottom side of a 2.4 kg 
sled (corresponds to a load of 4.8 kPa). The liquid used Was 
a 0.1 Wt % Water solution of Triton X-100 (surface tension 
33 mN/m). The sled Was pulled a distance of 1 m at a rate 
of 50 cm/s against Wax cloth (3 mm of Wad Was under the 
Wax cloth) and the amount of liquid released during the pull 
Was measured With a balance. 7 consecutive pulls (=1 
measurement) Were done With the same sample. 

[0059] Wiping Test (Dry Sample) 
[0060] The sample Which dimensions Were 10,3 cm><16,8 
cm Was affixed to the bottom side of a 1,3 kg (1,0 kPa) sled. 
The liquid, Which in this case Was Water, Was spred evenly 
to the steel base With a pipette. TWo different amounts of 
liquid Were used for each sample: 10 ml, and the volume 
Which Was 75% of the absorption capacity of the sample. 
The sled Was pulled at a rate of 20 cm/s against the base and 
the amount of liquid absorbed to the sample during the pull 
Was measured With a balance. 

[0061] Basic Tests 

[0062] Basis Weight 
[0063] The basis Weight of the nonWoven Was determined 
according to the Edana Recommended Test Method ERT 
403-90. The reported values are averages of 10 individual 
measurements. 

[0064] Thickness 

[0065] The thickness of the nonWoven Was determined 
according to the Edana Recommended Test Method ERT 
305-99. The reported values are averages of 10 individual 
measurements. 

[0066] Tensile Strength and Elongation 

[0067] The tensile strength and the elongation of the 
nonWoven materials Were determined according to the 
Edana Recommended Test Method ERT 20.2-89, expect that 
the extension rate Was 300 mm/min. The reported values are 
averages of 5 individual measurements. 

[0068] Amount of the Components 

[0069] This test method, Which is based on the SFS-ISO 
1833 (1991) standard, is applicable to binary mixtures of 
polypropylene ?bers With viscose, polyester, Wool, cotton 
etc. 

[0070] The required amount of nonWoven Was taken and 
the dimensions of the sample Were measured. The Weight of 
the sample Was determined by using an analytical balance. 
The viscose Was dissolved from the nonWoven With 60% 
sulphuric acid at a temperature of 60° C. The sample Was 
mixed With a glass rod and the dissolving time Was six 
minutes. After dissolving, the sample Was rinsed carefully 
With deioniZed Water and it Was dried for one to tWo hours 
at 105° C. in a ventilated oven. The sample Was cooled at 
room temperature for about one hour and the mass of 
insoluble component (PP) Was expressed as a percentage 
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and gsm of the total mass of ?ber in the mixture. The 
proportion of soluble component (e.g viscose) Was calcu 
lated from the loss in mass. The number of parallel mea 
surements Was four. 

[0071] The basic test results of the samples are presented 
in Tables I and II. 

TABLE I 

Amount of the 
Basis Weight Thickness components 

(g/m2) (mm) Polypropylene Viscose 

Composite structure 

Avg 49.2 0.72 67.2 32.8 
Std 2.0 0.02 1.0 1.0 
Min 45.7 0.68 66.1 31.8 
MaX 52.0 0.75 68.2 33.9 
N 20 20 4 4 
Reference sample 

Avg 54.2 0.64 69.8 30.2 
Std 1.2 0.03 0.4 0.4 
Min 51.7 0.58 69.3 29.8 
MaX 56.8 0.69 70.2 30.7 
N 30 30 4 4 

[0072] 

TABLE II 

Elongation Elongation 
Tensile drv (N) Tensile Wet (N) dry (‘70) Wet (%) 

MD CD MD CD MD CD MD CD 

Composite 
structure 

Avg 68.9 24.3 48.7 16.7 57.4 139.2 51.1 112.0 
Std 3.3 3.0 8.6 1.4 2.9 10.9 7.3 10.2 
Min 64.2 19.0 37.5 14.8 51.6 121.5 41.9 99.4 
MaX 75.9 28.0 63.3 19.1 61.5 154.3 63.1 132.3 
N 10 10 10 10 10 10 10 10 
Reference 
sample 

Avg 85.3 18.0 66.2 10.6 58.8 158.2 57.7 139.1 
Std 5.0 2.1 7.3 2.2 5.0 11.0 4.8 9.8 
Min 79.6 13.8 52.1 7.4 46.8 140.0 48.4 120.8 
MaX 95.6 20.7 76.5 14.9 65.4 177.0 64.1 153.1 
N 15 15 15 15 15 15 15 15 

EXample 1 

[0073] The liquid porosimeter Was employed in both 
advancing and receding modes. During the advancing run, 
the sample Was Wetted by the test liquid and the receding 
part Was used to determine the liquid release properties. 
Cumulative volumes of the ?lled pores are shoWn in FIG. 2. 
The pore radius range 5-50 pm corresponds to the pressure 
range 13200-1320 Pa. Cumulative volumes of ?lled pores at 
10, 20, 30, 40 and 50 pm as a percentage (correspond to the 
pressures of 6600, 3300, 2200, 1650 and 1320 Pa) are 
presented in Table III. The selection of this pressure range is 
based on the estimate of pressures used during the Wiping 
procedure in different Wiping applications (baby Wet Wipe, 
household etc.). From FIG. 2 and Table III it is seen that the 
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amount of ?lled pores in the composite structure is smaller 
than in the reference sample. Thus, according to the liquid 
porosimeter measurements, the release properties of the 
composite structure are better as compared to the reference 
sample. 

TABLE III 

Percentage Percentage Percentage Percentage Percentage 

pores at pores at pores at pores at pores at 
Sample # 10 ,um 20 [um 30 ,um 40 [um 50 [um 

Composite 2.83 6.54 14.10 26.42 43.84 
structure 

Reference 5.96 10.17 20.50 39.22 72.18 
sample 

[0074] Using the same measurement circumstances the 
maXimum absorption capacity of the composite structure 
Was at the end of the measurement better as compared to the 
reference sample (FIG. 3). 

EXample 2 

[0075] Wiping Test (Wet Sample) 
[0076] The Wiping test With Wet samples indicated the 
difference betWeen the composite structure and the reference 
sample (FIG. 4). The liquid release is higher for the com 
posite structure than for the reference sample. For eXample, 
after three consecutive releases the composite structure 
retained about 10% less liquid than the reference sample. 

[0077] Wiping Test (Dry Sample) 
[0078] The results from the Wiping test With dry samples 
shoWed that the Wiping ef?ciency Was better for the com 
posite structure (FIG. 5). The composite structure is capable 
of absorbing 12.4-16.7% more liquid during the Wiping test 
than the reference sample. 

1. A composite nonWoven formed from ?brous layers 
bonded together by entanglement of ?bers of the layers, 
characteriZed in that the ?brous layers comprise ?rst and 
second outer layers each comprising a miXture of hydro 
phobic and hydrophilic ?bers, as Well as an intermediate 
layer of hydrophobic ?bers sandWiched betWeen the ?rst and 
the second outer layers, the Weight ratio betWeen the hydro 
phobic and hydrophilic ?bers in the ?rst and the second 
layers being 20:80 to 80:20. 

2. AnonWoven according to claim 1, characteriZed in that 
the hydrophobic ?bers are polyole?n ?bers, such as polypro 
pylene or polyethylene ?bers. 

3. AnonWoven according to claim 1 or 2, characteriZed in 
that the hydrophilic ?bers are selected from the group 
consisting of cellulose-based ?bers, such as viscose, cotton 
or pulp ?bers. 

4. AnonWoven according to claim 1, characteriZed in that 
the hydrophobic ?bers in the ?rst and second outer layers are 
the same as in the intermediate layer. 

5. AnonWoven according to claim 1, characteriZed in that 
the ?bers are carded staple ?bers. 

6. AnonWoven according to claim 1, characteriZed in that 
the nonWoven has an average pore volume distribution 
Wherein at least 70% of the total pore volume is associated 
With pores having an effective radius of greater than 125 pm. 
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7. AnonWoven according to claim 1, characterized in that 
the nonWoven has an average pore volume distribution 
Wherein at least 30% of the total pore volume is associated 
With pores having an effective radius of greater than 150 pm. 

8. AnonWoven according to claim 1, characteriZed in that 
the Weight ratio betWeen the hydrophobic and hydrophilic 
?bers in the ?rst and second outer layers is 30:70 to 70:30. 

9. AnonWoven according to claim 1, characteriZed in that 
in the ?rst and the second outer layers, the hydrophobic 
?bers are polypropylene ?bers and the hydrophilic ?bers are 
viscose ?bers, the hydrophobic ?bers of the intermediate 
layer being polypropylene ?bers. 

10. A nonWoven according to claim 9, characteriZed in 
that the ?rst and second outer layer contain polypropylene 
and viscose ?bers in a Weight ratio of 50:50. 

11. A nonWoven according to claim 1, characteriZed in 
that the Weight of the layers are 10-80 g/m2. 

12. A nonWoven according to claim 1, characteriZed in 
that the ?brous layers consist of a ?rst and second outer 
layer, and an intermediate layer. 

13. AWiping article, especially a Wet Wipe, comprising a 
composite nonWoven substrate according to claim 1. 

14. The Wiping article according to claim 13 loaded With 
a Wiping liquid, such as an aqueous solution, emulsion, 
dispersion or lotion. 

15. The Wiping article according to claim 14 Wherein the 
amount of liquid in the article is 2-5 g of liquid per g of dry 
nonWoven substrate. 

16. Method of manufacturing a composite nonWoven 
comprising the steps of 
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forming a layered Web comprising ?rst and second outer 
layers each comprising a mixture of hydrophobic and 
hydrophilic ?bers, and an intermediate layer of hydro 
phobic ?bers sandWiched betWeen the ?rst and the 
second outer layers, Whereby the ratio of hydrophobic 
to hydrophilic ?bers is 20:80 to 80:20 in the ?rst and 
second outer layers, 

hydroentangling the layered Web to bond the layers by 
entanglement of ?bers, and 

drying the hydroentangled Web. 
17. The method according to claim 16, Wherein the 

layered Web is formed by providing a ?rst and a second Web 
each comprising a miXture of hydrophobic and hydrophilic 
?bers, as Well as a third Web of hydrophobic ?bers, con 
veying the so formed Webs to combine the third Web in 
facing relationship With each of the ?rst and the second Web, 
to sandWich the third Web betWeen the ?rst and the second 
Webs. 

18. The method according to the claim 17 Wherein the 
?rst, second and third Webs are carded Webs made from 
staple ?bers. 

19. The method according to any one of the claims 16 to 
18 comprising the further step of adding a liquid to the 
formed composite nonWoven, preferably in an amount of 2 
to 5 g per g of composite nonWoven. 


