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BIOCOMPONENT FIBERS WITH AN 
EXTERIOR COMPONENT COMPRISING 

POLYPROPYLENE 

FIELD OF THE INVENTION 

[0001] The present invention relates to bicomponent ?bers 
With improved bonding properties. In particular, the present 
invention relates to bicomponent ?bers comprising an exte 
rior component, Which in turn comprises a polypropylene that 
has been degraded from a ?rst melt ?oW index MFIl (mea 
sured according to ISO 1133, condition L, 2300 C., 2.16 kg) 
to a second melt ?oW index MFI2 (measured according to ISO 
1133, condition L, 2300 C., 2.16 kg), such that the degrada 
tion ratio MFI l/MFI2 is Within a Well-de?ned range and such 
that the second melt ?oW index MFI2 is in the range from 50 
dg/min to 300 dg/min. Further, the present invention relates to 
nonWovens, composites and laminates comprising said 
bicomponent ?bers. The present invention also relates to a 
process for making such bicomponent ?bers, nonWovens, 
composites and laminates. 

THE TECHNICAL PROBLEM AND THE PRIOR 
ART 

[0002] Polypropylene is one of the most Widely used syn 
thetic polymers for ?bers and nonWovens because it has good 
mechanical and chemical properties and can be easily pro 
cessed. Mostly, the production of polypropylene ?bers and 
nonWovens is done by a melt extrusion process, Wherein 
molten polypropylene is extruded through a number of ?ne 
capillaries to form ?bers or ?laments, Which can then be 
collected to form a nonWoven. 

[0003] Depending upon the ?nal application the polypro 
pylene ?bers and nonWovens need to have certain properties. 
For example ?bers and nonWovens used in baby diapers 
should at the same time be strong, and also have a soft touch 
and good nonWoven forming properties, such as good thermal 
bonding behavior. 
[0004] Frequently, it is not possible to produce ?bers or 
nonWovens having all the desired properties With a single 
polypropylene and one has to revert to technically more 
demanding solutions, such as for example bicomponent 
?bers. Bicomponent ?bers and nonWovens are made of an 
exterior component and an interior component With the inte 
rior component being largely covered by the exterior compo 
nent. Such an arrangement alloWs producing ?bers and non 
Wovens Wherein the interior component provides the 
mechanical strength, and the exterior component provides the 
thermal bonding properties and/or the soft touch etc. This is 
exempli?ed by bicomponent ?bers and nonWovens having a 
polypropylene as interior component and a polyethylene as 
exterior component. 
[0005] HoWever, ?bers and nonWovens comprising poly 
ethylene have the disadvantage that they are more dif?cult to 
produce because the processability of polyethylene in ?ber 
spinning is not as good as that of polypropylene. In addition, 
in vieW of the requirements for recycling of consumer prod 
ucts, it is desired to have ?bers and nonWovens that are mono 
material, i.e. that are made from polypropylene only. 
[0006] The industry therefore has a need for bicomponent 
?bers and nonWovens that are easy to produce and have good 
properties. 

Aug. 4, 2011 

[0007] It is therefore an object of the present invention to 
provide bicomponent ?bers and nonWovens that can be easily 
produced. 
[0008] It is a further object of the present invention to 
provide bicomponent ?bers and nonWovens that have an exte 
rior component comprising polypropylene, With the exterior 
component having good thermal bonding properties. 
[0009] It is also an object of the present invention to provide 
bicomponent ?bers and nonWovens With improved mechani 
cal properties. 

BRIEF DESCRIPTION OF THE INVENTION 

[0010] We have noW discovered that at least one of the 
above objectives can be met When the bicomponent ?bers and 
nonWovens comprise an exterior component, Which in turn 
comprises a polypropylene having speci?c properties. 
[0011] The present invention therefore provides a bicom 
ponent ?ber comprising 

[0012] (a) an exterior component covering at least 50% 
of the surface of the bicomponent ?bers, and 

[0013] (b) an interior component comprising a thermo 
plastic polymer, 

Wherein the exterior component comprises a polypropylene, 
Which has been degraded chemically or thermally from a ?rst 
melt ?oW index MFIl (measured according to ISO 1133, 
condition L, 2300 C., 2.16 kg) to a second melt ?oW index 
MFI2 (measured according to ISO 1133, condition L, 2300 C., 
2.16 kg), such that the second melt ?oW index MFI2 is in the 
range from 50 dg/min to 300 dg/min and such that the deg 
radation ratio MFII/MFI2 is at least 0.10 and at most 0.80. 
[0014] The present invention further provides spunbond 
nonWovens, composites and laminates comprising such 
bicomponent ?bers. 
[0015] In addition, the present invention provides a process 
for the production of bicomponent ?bers comprising the steps 
of 

[0016] (a) polymerizing propylene and one or more 
optional comonomers With a polymeriZation catalyst to 
produce a polypropylene having a ?rst melt ?oW index 
MFIl (measured according to ISO 1133, condition L, 
2300 C., 2.16 kg), 

[0017] (b) thermally or chemically degrading the 
polypropylene obtained in step (a) to a second melt ?oW 
index MFI2 (measured according to ISO 1 133, condition 
L, 2300 C., 2.16 kg), 

[0018] (c) melting a polypropylene composition com 
prising the polypropylene obtained in step (b) in a ?rst 
extruder to form a molten polypropylene composition, 

[0019] (d) melting a thermoplastic polymer composition 
comprising a thermoplastic polymer in a second 
extruder to form a molten thermoplastic polymer com 
position, 

[0020] (e) extruding the molten thermoplastic polymer 
composition from a number of ?ne, usually circular, 
capillaries of a spinneret, 

[0021] (f) extruding the molten polypropylene composi 
tion of step (c) from a number of ?ne openings surround 
ing said capillaries of step (e), and 

[0022] (g) combining the extrudates of steps (e) and (f) to 
form a single ?lament of an intermediate diameter, such 
that the extrudates of step (f) form an exterior compo 
nent covering at least 50% of the surface of the so 
produced ?lament, 
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wherein the polypropylene obtained in step (b) has a second 
melt ?oW index MEI2 (measured according to ISO 1133, 
condition L, 230° C., 2.16 kg) in the range from 50 dg/min to 
300 dg/min and Wherein the degradation ratio MFIl/MFI2 is 
at least 0.10 and at most 0.80. 

[0023] Further, the present invention provides a process for 
the production of nonWovens, composites and laminates 
comprising the bicomponent ?bers of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] For the purposes of the present invention the terms 
“?ber” and “?lament” may be used interchangeably. 
[0025] The bicomponent ?bers of the present invention 
comprise an exterior component and an interior component. 
The exterior component covers at least 50% of the surface of 
the bicomponent ?bers. More preferably it covers at least 
70%, even more preferably at least 90%, 95%, 97% or 99% 
and most preferably 100% of the surface. 
[0026] Bicomponent ?bers are knoWn in many different 
con?gurations, such as for example side-by-side, sheath 
core, islands-in-the-sea, pie or stripe con?gurations. Bicom 
ponent ?bers can be formed by co-extrusion of tWo different 
components into one ?ber or ?lament. This is done by sepa 
rately feeding the components to tWo extruders and combin 
ing the melts (or extrudates) into a single ?ber or ?lament. 
The resulting ?ber or ?lament has tWo different, essentially 
continuous polymer phases. Such ?bers, their production as 
Well as their forming a nonWoven, are Well knoWn to the 
skilled person and are for example described in F. Fourne, 
Synthetisché Fasem, Carl HanserVerlag, 1995, chapter 5 .2 or 
in B. C. GosWami et al., Textile Yarns, John Wiley & Sons, 
1977, p. 371-376. 

Exterior Component 

[0027] The exterior component of said bicomponent ?ber 
comprises a polypropylene. This means that the exterior com 
ponent is a polypropylene composition. Preferably, the exte 
rior component comprises at least 50 Wt %, more preferably at 
least 70 Wt % or 90 Wt %, even more preferably at least 95 Wt 
% or 97 Wt % or 99 Wt % of polypropylene relative to the total 
Weight of the exterior component; it is most preferred that the 
exterior layer consists of polypropylene. 
[0028] The polypropylene used in the exterior component 
may be produced by polymerizing propylene and one or more 
optional comonomers as de?ned beloW in the presence of a 
Ziegler-Natta catalyst system. Such catalyst systems are Well 
knoWn to the person skilled in the art. They comprise a tita 
nium compound having at least one titanium-halogen bond 
and an internal electron donor, both on a suitable support (for 
example on a magnesium halide in active form), an orga 
noaluminium compound (such as an aluminium alkyl), and an 
optional external donor (such as a silane or a diether com 
pound). 
[0029] The polymeriZation of propylene and one or more 
optional comonomers can be carried out in a slurry, bulk or 
gas phase process. In a slurry process the polymeriZation is 
carried out in a diluent, such as an inert hydrocarbon. In a bulk 
process the polymeriZation is carried out in liquid propylene 
as reactor medium. 

[003 0] For the purpose of the present invention the polypro 
pylene recovered from the polymerization reactor is degraded 
either by thermal or by chemical treatment. Degradation by 
chemical treatment (“visbreaking”) is preferred. For chemi 

Aug. 4, 2011 

cal degradation the molten polypropylene is mixed With a 
peroxide (for example With 2,5-dimethylhexane-2,5-di-tert 
butylperoxide), leading to the generation of radicals, Which in 
turn leads to a breakdoWn of the polypropylene polymer 
chains. Thus, the melt How of the polypropylene increases 
and the molecular Weight distribution narroWs. V1sbreaking 
of polypropylene is generally carried out at temperatures in 
the range from 2000 C. to 250° C. It can for example be done 
in the extruder in the granulation step of a polypropylene 
manufacturing plant or in the extruder feeding a ?ber or 
nonWoven production line. 

[0031] The degree to Which a polypropylene has been 
degraded can be described by the degradation ratio MFIl/ 
MFI2, Which is the ratio betWeen a ?rst melt ?oW index MFI 1 
(measured according to ISO 1133, condition L, 2300 C., 2.16 
kg) before degradation and a second melt ?oW index MFI2 
(measured according to ISO 1133, condition L, 230° C., 2.16 
kg) after degradation. The polypropylene used in the exterior 
component of the present invention has a degradation ratio 
MFIl/MFI2 of at least 0.1, preferably at least 0.12, more 
preferably at least 0.14, even more preferably ofat least 0.16, 
still even more preferably of at least 0.18, and most preferably 
at least 0.20. The polypropylenes used in the present inven 
tion have a degradation ratio MFI l/MFI2 of at most 0.8, more 
preferably of at most 0.7, even more preferably of at most 0.6, 
and most preferably of at most 0.5. 

[0032] The second melt ?oW index MEI2 (measured 
according to ISO 1133, condition L, 230° C., 2.16 kg) ofthe 
polypropylenes used in the exterior component is at least 50 
dg/min, preferably at least 55 dg/min, and most preferably at 
least 60 dg/min. The second melt ?oW index MEI2 of the 
polypropylenes used in the present invention is at most 300 
dg/min, preferably at most 200 dg/min, more preferably at 
most 150 dg/min and most preferably at most 100 dg/min. 

Interior Component 

[0033] The interior component of said bicomponent ?ber 
comprises a thermoplastic polymer that adheres to polypro 
pylene. This means that the interior component is a thermo 
plastic polymer composition. 
[0034] Preferably, said thermoplastic polymer is selected 
from the group consisting of polypropylene, polyethylene, 
polyamide, polyester and polycarbonate. More preferably, 
the thermoplastic polymer is a polypropylene or a polyethyl 
ene. More preferably, it is a polypropylene. Most preferably, 
said thermoplastic polymer is a polypropylene that is differ 
ent from the polypropylene comprised in the exterior compo 
nent. Overall, the thermoplastic polymer is preferably chosen 
in such a Way that the composition of the interior and the 
composition of the exterior component are different from one 
another. 

[0035] Descriptions of these thermoplastic polymers can 
for example be found in Stoeckhert, Kunststoff Lexikon, W. 
Woebcken (ed.), 9”’ edition, Carl Hanser Verlag, Munchen, 
Wien, 1998 or in Rompp Chemie Lexikon, J. Falbe and M. 
RegitZ (eds.), 9th edition, Georg Thieme Verlag, Stuttgart, 
NY. 1995. They are therefore considered to be are Well 
knoWn to the person skilled in the art so that they need not be 
described in further detail. 

[0036] Preferably, the interior component comprises at 
least 50 Wt %, more preferably at least 70 Wt % or 90 Wt %, 
even more preferably at least 95 Wt % or 97 Wt % or 99 Wt % 
of said thermoplastic polymer, relative to the total Weight of 
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the interior component; it is most preferred that the interior 
layer consists of said thermoplastic polymer. 
[0037] The thermoplastic polymer suitable for use in the 
interior component has a melt ?oW index (measured accord 
ing to ISO 1133, condition L, 2300 C., 2.16 kg) in the range 
from 5 dg/min to 500 dg/min. When used for the production 
of ?bers the thermoplastic polymer used in the interior com 
ponent preferably has a melt ?oW index in the range from 5 
dg/min 40 dg/min. When used in the spunbonding process the 
thermoplastic polymer used in the interior component pref 
erably has a melt ?oW index of at least 10 dg/min, more 
preferably of at least 15 dg/min and most preferably of at least 
20 dg/min; preferably the melt ?oW index is at most 300 
dg/min, more preferably at most 200 dg/min, even more pref 
erably at most 100 dg/min and most preferably at most 60 
dg/min. 
[0038] If the thermoplastic polymer is a polypropylene, it 
preferably has a molecular Weight distribution (MW/Mn) in 
the range from 2.0 to 8.0, more preferably in the range from 
2.0 to 5 .0. Such a polypropylene can for example be produced 
With a metallocene catalyst or With a Ziegler-Natta catalyst. 
When produced With a Ziegler-Natta catalyst it is preferred 
that the molecular Weight distribution is reduced by thermal 
or chemical post-reactor treatment, for example by degrada 
tion With a peroxide (“visbreaking”). Molecular Weights may 
be determined by siZe exclusion chromatography (SEC) as 
described in the examples. 
[0039] The polypropylenes used in the present invention, 
irrespectively of Whether used in the exterior or the interior 
component, can either be homopolymers or random copoly 
mers of propylene With one or more comonomers. 

Homopolymers are preferred. 
[0040] The comonomers can be ethylene or a C4-C2O ot-ole 
?n, such as for example butene-1, pentene-1, hexene-1, 
octene-1 or 4-methyl-pentene-1. The preferred random 
copolymer is a copolymer of propylene and ethylene. The 
random copolymers of the present invention comprise at least 
0.1 Wt %, preferably at least 0.2 Wt % and most preferably at 
least 0.5 Wt % of comonomer. Preferably they comprise at 
most 6.0 Wt %, more preferably at most 5.0 Wt % and most 
preferably at most 4.0 Wt % of comonomer. 

[0041] Preferably the polypropylenes used in the present 
invention, irrespectively of Whether used in the exterior or the 
interior component, are predominantly isotactic polypropy 
lenes, meaning that they are characteriZed by high isotactic 
ity, for Which the content of m pentads is a measure. The 
content of m pentads is at least 95.0% and most prefer 
ably at least 96.0 Wt %. The isotacticity (mmmm %) is deter 
mined by NMR analysis according to the method described 
by G. J. Ray et al. in Macromolecules, vol. 10, no 4, 1977, p. 
773-778, on the dried product resulting from the extraction by 
boiling heptane of the xylene insoluble fraction. 
[0042] The polypropylene of the exterior component pref 
erably comprises at least 200 ppm of a primary antioxidant; 
more preferably it comprises at least 200 ppm of a primary 
antioxidant and at least 500 ppm of a secondary antioxidant. 
[0043] The primary antioxidant is a chemical compound 
that is capable of interfering With the chain propagation step 
in the thermal oxidation of polymers. Said primary antioxi 
dant is preferably chosen from the group consisting of steri 
cally hindered phenols, lactones and blends thereof. Most 
preferably said primary antioxidant is chosen from the group 
of sterically hindered phenols and blends thereof. Sterically 
hindered phenols suited for use in the present invention are 
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characteriZed in that they comprise a phenol group, Which in 
both positions neighboring the hydroxyl group is substituted 
With bulky alkyl substituents, such as tert-butyl. Examples of 
suited sterically hindered phenols are lrganox 1010 (CAS nr. 
6683-19-8), lrganox 1035 (CAS nr. 41484-35-9), lrganox 
1076 (CAS nr 2082-79-3), lrganox 1081 (CAS nr. 90-66-4), 
lrganox 1330 (CAS nr. 1709-70-2), lrganox 1425 (CAS nr. 
65140-91-2), and lrganox 3114 (CAS nr. 27676-62-6). Of 
these lrganox 1010, lrganox 1076 and lrganox 1425 WL are 
more preferred. Mo st preferred are lrganox 1010 and lrganox 
1076. An example of a suitable lactone is lrganox HP 136 
(CAS nr. 181314-48-7). 
[0044] The secondary antioxidant is a chemical compound 
capable of destroying hydroperoxide groups, Which are 
responsible for chain-initiation and chain-branching in the 
decomposition of polymers, by the decomposition of hydro 
peroxides Without intermediate formation of free radicals. 
Preferred secondary antioxidants are phosphites and blends 
thereof. Phosphites suited for use in the present invention are 
lrgafos 168 (CAS nr. 31570-04-4), lrgafos 38 (CAS nr. 
145650-60-8), lrgafos P-EPQ (CAS nr. 119345-01-6) and 
Ultranox 626 (CAS nr. 26741-53-7). lrgafos 168 is the most 
preferred. 
[0045] lrganox and lrgafos are tradenames of Ciba Spe 
cialty Chemicals, noW being part of BASF AG. 
[0046] If said primary antioxidant is present, more prefer 
ably it is comprised in the polypropylene of the exterior 
component in at least 250 ppm, even more preferably in at 
least 300 ppm, still even more preferably in at least 350 ppm, 
and most preferably in at least 400 ppm. If present said 
primary antioxidant is comprised in the polypropylene of the 
exterior component in at mo st 2000 ppm, and most preferably 
in at most 1000 ppm. All amounts given are relative to the 
total Weight of the polypropylene of the exterior component. 
[0047] If said secondary antioxidant is present, more pref 
erably it is comprised in the polypropylene of the exterior 
component in at least 700 ppm, and most preferably in at least 
900 ppm. If present, said secondary antioxidant is comprised 
in the polypropylene of the exterior component in at most 
5000 ppm, more preferably in at most 4000 ppm, even more 
preferably in at most 3000 ppm, still even more preferably in 
at most 2000 ppm and most preferably in at most 1500 ppm. 
All amounts are given relative to the total Weight of the 
polypropylene of the exterior component. 
[0048] Without Wishing to be bound by theory it is believed 
that the addition of the primary antioxidant or the primary and 
secondary antioxidants inhibits the degradation of the 
polypropylene to keep it beloW a threshold, the surpassing of 
Which Would contribute to a decrease in the mechanical prop 
er‘ties of the ?bers and the nonWovens comprising such ?bers. 
[0049] The polypropylenes used in the present invention 
either in the exterior or the interior component and the ther 
moplastic polymers used in the interior component may also 
contain further additives such as, by Way of example, antioxi 
dants other than the ones described above, light stabiliZers, 
acid scavengers, lubricants, antistatic additives, and colo 
rants. An overvieW of suitable additives as Well as on the 
antioxidants described above is given for example in the 
Plastics Additives Handbook, 5th edition, ed. Hans ZWeifel, 
Carl Hanser Verlag, 2001. 
[0050] The bicomponent ?bers as described above may be 
comprised in nonWovens, particularly in thermally bonded 
nonWovens or in spunbond nonWovens. It is preferred that 
such nonWovens comprise at least 50 Wt %, preferably at least 
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70 Wt % or 90 Wt %, more preferably at least 95 Wt % and most 
preferably that they consist of the bicomponent ?bers of the 
present invention. 
[0051] Surprisingly, the bicomponent ?bers and nonWov 
ens in accordance With the present invention are characterized 
by no or at most very little improvement in softness as had 
been expected from the use of the higher melt ?oW polypro 
pylene as exterior component. 
[0052] However, equally surprisingly it has been found that 
the nonWovens, especially the spunbond nonWovens, of the 
present invention shoW an increase of around 10% in tenacity. 
It needs to be emphasiZed that the tenacity increase Was 
observed in machine as Well as in cross-machine direction 
When compared to nonWovens comprising ?bers made from 
the polypropylene of the interior component only. 
[0053] The present inventors have also been surprised that 
the increase in tenacity that Was observed on the nonWovens, 
especially the spunbond nonWovens, of the present invention 
Was not accompanied by a decrease in elongation but on the 
contrary by an increase in elongational properties. Thus, the 
present invention alloWs the production of nonWovens that at 
the same time have improved tenacity and elongation, and 
this in machine as Well as cross-machine direction. 

[0054] NonWovens comprising the bicomponent ?bers of 
the present invention may be used to form a composite of 
nonWoven layers or a laminate With ?lm. A composite accord 
ing to the present invention comprises a spunbond nonWoven 
layer (S) according to the present invention and/or a melt 
bloWn nonWoven layer The composite can for example 
be ofthe SS, SSS, SMS, SMMSS or any other type. A lami 
nate according to the present invention comprises a spunbond 
nonWoven layer (5) according to the present invention and a 
?lm layer (F) The laminate can be of the SF, SFS or any other 
type. Preferably, the ?lm is a polyole?n ?lm. The ?lm of said 
laminate may be a breathable barrier ?lm, thus resulting in a 
laminate With breathable properties. 
[0055] The bicomponent ?bers of the present invention as 
Well as the nonWovens, composites and laminates comprising 
them are produced by methods Well knoWn to the person 
skilled in the art. 

[0056] For the production of the bicomponent ?bers of the 
present invention a polypropylene composition comprising 
the polypropylene as de?ned above for the exterior compo 
nent is molten in a ?rst extruder. Preferably, said polypropy 
lene composition comprises at least 50 Wt %, more preferably 
at least 70 Wt % or 90 Wt %, even more preferably at least 95 
Wt % or 97 Wt % or 99 Wt % of the polypropylene as de?ned 
above for the exterior component relative to the total Weight 
of the exterior component; it is most preferred that the exte 
rior layer consists of the polypropylene as de?ned above for 
the exterior component. 
[0057] A thermoplastic polymer composition comprising a 
thermoplastic polymer as de?ned for the interior component 
is molten in a second extruder. Preferably said thermoplastic 
polymer composition comprises at least 50 Wt %, more pref 
erably at least 70 Wt % or 90 Wt %, even more preferably at 
least 95 Wt % or 97 Wt % or 99 Wt % of said thermoplastic 
polymer as de?ned for the interior component relative to the 
total Weight of the exterior component; it is most preferred 
that the interior layer consists of said thermoplastic polymer 
as de?ned for the interior component. 
[0058] The molten thermoplastic polymer composition is 
then extruded from a number of ?ne, usually circular, capil 
laries of a spinneret. The molten polypropylene composition 
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is extruded from a number of ?ne openings surrounding said 
capillaries. The extrudates from capillary and corresponding 
?ne opening (Depending upon the type or bicomponent ?ber 
to be produced it can also mean the extrudates from one or 
more capillaries and one or more surrounding ?ne opening 
that are intended to form a single ?lament.) are then combined 
to form a single, usually circular, ?lament of an intermediate 
diameter, Whereby the extruded polypropylene composition 
forms the exterior component and the extruded thermoplastic 
polymer composition forms the interior component. In an 
optional step the intermediate diameter of the ?laments is 
rapidly reduced to a ?nal diameter (draWing step). In the 
draWing step the ?bers can be draWn over heated rolls or in a 
heated oven to further reduce the intermediate diameter to a 
?nal diameter and increase the tenacity of the ?bers. If no 
further draWing step is performed the intermediate diameter 
is the ?nal diameter. The production of bicomponent ?bers is 
for example described in F. Fourne, Synthetische Fasem, Carl 
Hanser Verlag, 1995, chapter 5.2 or in B. C. GosWami et al., 
Textile Yarns, John Wiley & Sons, 1977, p. 371-376. 
[0059] The nonWovens comprising the bicomponent ?bers 
of the present invention may be produced either by thermal 
bonding of the bicomponent ?bers of the present invention or 
by the spunbonding process. Preferably, the nonWovens of the 
present invention are produced by the spunbonding process. 
[0060] Stated in general terms, the nonWovens are pro 
duced by collecting the bicomponent ?bers of the present 
invention on a support and subsequently bonding the col 
lected ?bers to form a bonded nonWoven. 

[0061] For the production of thermally bonded nonWovens 
the bicomponent ?bers of the present invention are cut into 
staple ?bers having a length in the range from 5 to 30 mm. 
Said staple ?bers are then carded, i.e. collected as a more or 
less continuous non-consolidated Web on a support. In a ?nal 
step the non-consolidated Web is consolidated by thermal or 
chemical bonding, With thermal bonding being preferred. 
[0062] For the spunbonding process ?ber formation can be 
accomplished either by using one single spinneret With a large 
number of holes, generally several thousand, or by using 
several smaller spinnerets With a correspondingly smaller 
number of holes per spinneret. The combined extrudates With 
the polypropylene composition forming the exterior compo 
nent and the thermoplastic polymer composition forming the 
interior component are quenched by a current of cold air. The 
diameter of the ?laments is then rapidly reduced to a ?nal 
diameter by a stream of high-pressure air. Air velocities in the 
draWdoWn step can be of several thousand meters per minute. 
After draWdoWn the ?laments are collected on a support, for 
example a Wire mesh belt, thus creating a ?rst fabric, Which 
may then be passed through compaction rolls and ?nally goes 
through a bonding step. Bonding of the fabric may be accom 
plished by thermobonding, hydroentanglement, nee 
dlepunching, or chemical bonding. 
[0063] In comparison to the production of the Well knoWn 
bicomponent ?bers having a polypropylene as interior com 
ponent and a polyethylene as exterior component the ?bers of 
the present invention proved very easy to process. No prob 
lems Were encountered in the production of the nonWovens, 
especially the spunbond nonWovens, comprising the bicom 
ponent ?bers of the present invention. 
[0064] In addition the bicomponent ?bers and nonWovens 
of the present invention proved to also have the advantage of 
being more easily produced that ?bers and nonWovens made 
from a commercial polypropylene of melt ?oW index 25 
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dg/min (measured according to ISO 1133, condition L, 230° 
C., 2.16 kg) and of narrow molecular Weight distribution. 
Without Wishing to be bound by theory it is believed that this 
is due to the higher melt ?oW index of the polypropylene used 
in the exterior component of the bicomponent ?bers and 
nonWovens of the present invention. Interestingly, the higher 
melt ?oW index of the polypropylene in the exterior compo 
nent does not lead to a loss in mechanical properties of the 
bicomponent nonWovens of the present invention When com 
prised of ?bers having comparable titer but rather to an 
increase in both, tenacity and elongational properties in both 
directions, machine and cross-machine direction. 
[0065] One or more nonWovens in accordance With the 
present invention may be applied to one or more other non 
Wovens, Which may but need not be in accordance With the 
present invention, to form a composite as described above. 
Preferably the one or more other nonWovens are thermally 
bonded nonWovens, spunbond nonWovens or melt bloWn 
nonWovens. Spunbond nonWovens are most preferred. 

[0066] One of more nonWovens in accordance With the 
present invention may be laminated to a ?lm to form a lami 
nate. The ?lm preferably is a polyole?n ?lm. The ?lm may be 
a breathable barrier ?lm, thus resulting in a laminate With 
breathable properties. 
[0067] The ?bers, nonWovens, composites and laminates of 
the present invention may be used in hygiene articles, such as 
baby diapers, adult incontinence products, female hygiene 
products, and Wipes, or in products for the construction indus 
try or for agriculture, or for medical drapes and goWns, pro 
tective garments, lab coats etc. 

EXAMPLES 

Test Methods 

[0068] The melt ?oW index Was measured according to 
norm ISO 1133, condition L, using a Weight of2.16 kg and a 
temperature of 230° C. 
[0069] Molecular Weights are determined by SiZe Exclu 
sion Chromatography (SEC) at high temperature (1450 C.). A 
10 mg PP sample is dissolved at 160° C. in 10 ml of TCB 
(technical grade) for 1 hour. The analytical conditions for the 
Alliance GPCV 2000 from WATERS are: 

[0070] Volume: +1-400 [1.1 
[0071] Injector temperature: 1400 C. 
[0072] Column and detector: 145° C. 
[0073] Column set: 2 Shodex AT-806MS and 1 Styragel 
HT6E 

[0074] Flow rate 1 ml/min 
[0075] Detector: Refractive index 
[0076] Calibration: NarroW standards of polystyrene 
[0077] Calculation: Based on Mark-HouWink relation 

(log(Mpp):log(Mps) 0.25323) 
[0078] The isotacticity (mmmm %) is determined by NMR 
analysis according to the method described by G. J. Ray et al. 
in Macromolecules, vol. 10, n° 4, 1977, p. 773-778. It is 
performed on the dried product resulting of the extraction by 
boiling heptane of the xylene insoluble fraction. 
[0079] The xylene insoluble fraction Was obtained as fol 
loWs: BetWeen 4.5 and 5.5 g of propylene polymer Were 
Weighed into a ?ask and 300 ml xylene Were added. The 
xylene Was heated under stirring to re?ux for 45 minutes. 
Stirring Was continued for 15 minutes exactly Without heat 
ing. The ?ask Was then placed in a thermostated bath set to 
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25° C.+/—1° C. for 1 hour. The solution Was ?ltered through 
Whatman n° 4 ?lter paper With the xylene insoluble fraction 
being retained on the ?lter. 
[0080] The heptane insoluble fraction Was isolated as fol 
loWs: The xylene insoluble fraction (see above) Was dried in 
air for a minimum of 3 days and manually ground into small 
pieces, of Which ca. 2 g Were Weighed into the extraction 
thimble of a Soxleth extractor and extracted With heptane 
under re?ux for 15 hours. The heptane insoluble fraction Was 
recovered from the thimble, and dried in air for a minimum of 
4 days. 
[0081] Tensile strength and elongation of the nonWovens 
Were measured according to ISO 9073-3:1989. 

Polypropylenes 
[0082] NonWovens Were produced using a polypropylene 
homopolymer, denoted as PP1, and a commercial polypropy 
lene homopolymer, denoted as PP2. An overvieW of their 
properties is given in table 1. 

TABLE 1 

PP1 PP2 

Degradation ratio MFI1/MFI2 0.2 0.08 
Final MFI dgmin 60 25 
M,, kDa 33 46 
MW kDa 152 189 
MZ kDa 431 452 
MWD = MW/Mn 4.6 4.1 

[0083] Both, PP1 and PP2, contained 400 ppm of Irganox 
3114 as primary antioxidant and 800 ppm of Irgafos 168 as 
secondary antioxidant. 

Spunbond NonWoven 

[0084] Polypropylenes PP1 and PP2 Were used to produce 
the folloWing spunbond nonWovens 

Example 1 

[0085] Bicomponent nonWoven With PP1 as exterior 
component and PP2 as interior component Wherein the 
exterior layer comprised 30 Wt % of the total Weight of 
the ?bers 

Comparative Example 1 

[0086] NonWoven made from PP2 
[0087] The spunbond nonWovens Were produced on a 1 .1 m 
Wide Reico?l 4 line With a single beam having about 6800 
holes per meter length, the holes having a diameter of 0.6 mm. 
The nonWoven had a fabric Weight of 12 g/m2. The nonWoven 
Were thermally bonded using an embossed roll. Further pro 
cessing conditions are given in table 2. The bonding roll 
temperature reported in table 2 is the bonding temperature at 
Which the highest values for elongation Were obtained. Prop 
erties of the nonWoven obtained under these conditions are 
shoWn in table 3. 

TABLE 2 

Ex. 1 Comp. ex. 1 

Belt speed m/min 300 300 
Throughput Kg/h/m 220 220 
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TABLE 2-continued 

Ex. 1 Comp. ex. 1 

Extruder temperature 

Exterior component ° C. 240 250 
Interior component ° C. 250 n.a. 

Melt temperature at the die 

Exterior component ° C. 247 256 
Interior component ° C. 249 249 
Cabin pressure Pa 8000 8000 
Nip pressure N/mm 80 80 
Calender temperature (set point) ° C. 152 155 
for max. elongation 

TABLE 3 

Ex. 1 Comp. ex. 1 

Filament titer den 1.25 1.16 
Tensile strength @ max MD N/5 cm 34.0 31.5 
Tensile strength @ max CD N/5 cm 18.0 17.1 
Elongation MD % 81 68 
Elongation CD % 72 71 

[0088] The results clearly demonstrate the advantages of 
the present invention: 

[0089] Because the polypropylene of the exterior com 
ponent has a higher melt ?oW index than the current 
commercial polypropylene spunbond grades (as exem 
pli?ed by PP2) the extruder temperature of the respec 
tive extruder could be lowered. This leads to a reduction 
in energy consumption but also to less thermal degrada 
tion of the polypropylene. 

[0090] The combination of polypropylene PP1 of higher 
melt ?oW index as exterior component and polypropy 
lene PP2 of loWer melt ?oW index as interior component 
alloWed to improve the strength of the nonWoven in 
machine direction as Well as in cross-machine direction. 

[0091] At the same time as the nonWoven strength could 
be increased the bicomponent nonWovens of the present 
invention alloWed increasing the elongational proper 
ties, Which is quite surprising as the elongation normally 
decreases When strength increases and vice versa. 

[0092] Thus, the results shoW that the ?bers and nonWovens 
in accordance With the present invention have improved prop 
erties in comparison to the ?bers and nonWovens of the prior 
art. The present invention further alloWs the production of 
bicomponent ?bers and nonWovens based on polypropylene 
only, Without having to revert to the use of polyethylene in the 
exterior component, thus facilitating the production of such 
bicomponent ?bers and nonWovens. 

1. Bicomponent ?ber comprising 
a) an exterior component covering at least 50% of the 

surface of the bicomponent ?ber, and 
b) an interior component comprising a thermoplastic poly 

mer, 
Wherein the exterior component comprises a polypropy 

lene, Which has been degraded chemically or thermally 
from a ?rst melt ?oW index MFIl (measured according 
to ISO 1133, condition L, 2300 C., 2.16 kg) to a second 
melt ?oW index MFI2 (measured according to ISO 1 133, 
condition L, 230° C., 2.16 kg), such that the second melt 
?oW index MFI2 is in the range from 50 dg/min to 300 
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dg/ min and such that the degradation ratio MFI l/MFI2 is 
at least 0.10 and at most 0.80. 

2. Bicomponent ?ber according to claim 1, Wherein the 
exterior component comprises said polypropylene in at least 
50 Wt % relative to the total Weight of the exterior component. 

3. Bicomponent ?ber according to claim 1, Wherein the 
exterior component comprises a polypropylene, said 
polypropylene comprising at least 200 ppm, relative to the 
Weight of said polypropylene, of a primary antioxidant. 

4. Bicomponent ?ber according to claim 3, Wherein the 
exterior component comprises a polypropylene, said 
polypropylene comprising at least 200 ppm, relative to the 
total Weight of said polypropylene, of a primary antioxidant 
and at least 500 ppm, relative to the total Weight of said 
polypropylene, of a secondary antioxidant. 

5. Bicomponent ?ber according to claim 1, Wherein the 
thermoplastic polymer of the interior component is a polypro 
pylene different from the polypropylene of the exterior com 
ponent. 

6. NonWoven comprising the bicomponent ?ber of claim 1. 
7. Composite and laminate comprising the nonWoven of 

claim 6. 

8. Process for the production of bicomponent ?bers com 
prising the steps of 

a) polymerizing propylene and one or more optional 
comonomers With a polymerization catalyst to produce a 
polypropylene having a ?rst melt ?oW index MFIl (mea 
sured according to ISO 1133, condition L, 2300 C., 2.16 
kg), 

b) thermally or chemically degrading the polypropylene 
obtained in step (a) to a second melt ?oW index MFI2 
(measured according to ISO 1133, condition L, 2300 C., 
2.16 kg), 

c) melting a polypropylene composition comprising the 
polypropylene obtained in step (b) in a ?rst extruder to 
form a molten polypropylene composition, 

d) melting a thermoplastic polymer composition compris 
ing a thermoplastic polymer in a second extruder to form 
a molten thermoplastic polymer composition, 

e) extruding the molten thermoplastic polymer composi 
tion from a number of ?ne, usually circular, capillaries 
of a spinneret, 

f) extruding the molten polypropylene composition of step 
(c) from a number of ?ne openings surrounding said 
capillaries of step (e), and 

g) combining the extrudates of steps (e) and (f) to form a 
single ?lament of an intermediate diameter, such that the 
extrudates of step (f) form an exterior component cov 
ering at least 50% of the surface of the so-produced 
?lament, 

Wherein the polypropylene obtained in step (b) has a sec 
ond melt ?oW index MFI2 (measured according to ISO 
1133, condition L, 2300 C., 2.16 kg) in the range from 50 
dg/ min to 300 dg/ min and Wherein the degradation ratio 
MFIl/MFI2 is at least 0.10 and at most 0.80. 

9. Process according to claim 8, Wherein the polypropylene 
in step (a) is produced by a Ziegler-Natta polymerization 
catalyst. 

10. Process according to claim 8, Wherein the exterior 
component and the interior component are further de?ned 
according to claims 2 to 5. 
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11. Process according to claim 8, wherein the process 
further comprises the step of 

(h) rapidly reducing the intermediate diameter of the ?la 
ments extruded in the previous step to a ?nal diameter. 

12. Process according to claim 8, Wherein the process 
further comprises the step of 

(i) collecting the ?laments obtained in step (g) or (h) on a 
support, and 

(k) subsequently bonding the collected ?laments to form a 
bonded nonWoVen. 
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13. Process according to claim 8, further comprising the 
step of 

(l - l) laminating a ?lm to the bonded nonWoVen obtained in 
step (k) to form a laminate 

14. Process according to claim 8, further comprising the 
step of 

(l -2) applying a spunbond and/or a meltbloWn nonWoVen 
to the bonded nonWoVen obtained in step (k). 

15. Process according to claim 8, Wherein the bonded non 
WoVen is a spunbond nonWoVen. 

* * * * * 


