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(57) ABSTRACT 

The present invention relates to a high-tenacity cellulosic 
regenerated fiber with an individual fibertiter of between 0.6 
and 0.9 dtex and yarns and planar textile structures which 
contain regenerated fibers of this kind. 
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MCROFIBER 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The invention relates to a high-strength cellulosic 
regenerated fiber with a single fibertiter of between 0.6 and 
0.9 dtex and yarns and planar textile structures which contain 
regenerated fibers of this kind. 
0003 2. Description of the Related Art 
0004 Today, above all, fibers according to the viscose 
process are known as cellulosic regenerated fibers and these 
are produced around the world. For standard applications in 
the textile and non-wovens sector, fibers are used with an 
individual fiber titer of between 0.9 and 16 dtex. Fibers with 
a smaller individual fiber titer are normally designated as 
microfibers whereby the expression “microfiber generally 
designates fibers with a tire smaller than 1.0 dtex or, depend 
ing on the material density, with a diameter of 9 to 10 um 
(“LexikonderTextilveredlung, H. K. Rouette, 1995, Volume 
2, p. 1250 ff. Laufman Verlag, Duelman). Moreover it is 
known that fabrics of microfibers are basically softer than 
those of coarser fibers. 
0005 Today consumers and the clothing industry place 
various demands on the wear comfort and the variety of 
design possibilities of textiles. In this respect it is among other 
things important that even thin and Soft fabrics have a high 
strength and are resilient and dimensionally stable and that 
the appearance remains unchanged as far as possible after 
longer use. For this reason, it is no longer Sufficient today to 
only process fibers with a small titer without paying attention 
to the fiber tenacity and above all to the fiber tenacity in a wet 
State. 

0006. At the same time it must also be possible to process 
fibers of this kind without any problems in the textile chain. 
Above all it must be made sure that the fibers have a high 
regularity and uniformity with regard to the titer and cut 
length. 
0007 Various methods are known from the literature to 
produce cellulosic microfibers. Some of these approaches 
range from standard Viscose fibers, based on a cellulose Xan 
thogenate Solution. 
0008. The Russian patent SU 759627 suggests a spinning 
bath of organic acids in organic solvents for the production of 
viscose microfibers instead of watery diluted sulphuric acid 
by means of which it should be possible to produce fibers with 
up to 0.05 dtex. No details are provided with regard to the 
tenacity of the fibers produced in this way. 
0009 FR 2764910 claims a process in which the drawing 

is to be performed hydraulically instead of mechanically. 
Viscose fibers with a titer of 0.3 dtex are obtained. No details 
are provided concerning the tenacity of the fibers. 
0010 U.S. Pat. No. 6,197,230 and the references quoted in 
this suggests for production a mixture of fibers and microfi 
bers, the spraying of the cellulose spinning solution by means 
of air, nitrogen or a water jet. The fibers obtained are mainly 
ultrafine and reveal much more irregular diameters. The result 
of this process is neither foreseen for textile applications nor 
does it appear suitable for this. No details are provided regard 
ing the tenacity of these fibers. 
0011 U.S. Pat. No. 3,785,918 likewise reveals the produc 
tion of a mixture of viscose fibers and microfibers whereby a 
spinning device is used according to the ejector principle. The 
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microfibers obtained are to be used to produce paper. They are 
very non-uniform and thus not suitable for textile applica 
tions. 
(0012 U.S. Pat. No. 4,468.428 discloses the production of 
Viscose fibers with a diameter of 8 um using a spinneret with 
spray hole diameters of 20 Lum. Such spray hole diameters 
cannot be operated with Sufficient production safety in large 
scale technical operations since deposits form in a short space 
of time on the spinning bath side of the spray hole which has 
a detrimental effect on the regularity of the fiber diameter and 
the spinning safety and or the entire jet channel is blocked 
with particles of dirt and thus the fibertiter fluctuates to an 
even greater extent. 
(0013 CN 1418990 discloses the production of ultrafine 
viscose fibers as a result of the special adjustment of the 
drawing forces and thus a tunedjet hole diameter. The fibers 
contained in this way reveal a titer of 0.56-0.22 dtex. The 
tenacity achieved of these fibers cannot be found in the docu 
ment. 

(0014) JP2005187959 suggests using pulp of Californian 
cedar to produce viscose staple fibers. In this way it should be 
possible to obtain fibers over a wide range of titers between 
0.2 and 30 den which would also include microfibers. The 
range of between 1.5 and 10 den is, however, preferred i.e. 
outside the microfiber range. No indication is given of the 
fiber tenacity. 
00.15 JP 58089924 discloses non-wovens of ultrafine 
fibers with a diameter of the individual fibers of 0.05-2 um. 
The fibers can be produced using the viscose, cuprammonium 
oracetate process. It appears to be important that these can be 
burnt. Fine fibers of this kind are no longer suitable in par 
ticular for textile applications. 
0016 U.S. Pat. No. 3,539,678 describes a modified vis 
cose process by means of which fibers are obtained with a 
“high wet modulus', so-called HWM fibers. These are to be 
produced in a titer range of 0.7 to 5.0 den. The samples 
contain only fibers with a titer of 1.0 den (corresponding to 
1.1 dtex) with a dry tenacity of max. 2.93 g/den (correspond 
ing to 25.9 cn/tex). 
0017 Apart from the viscose process, the state of the art 
Suggests other as such well-known processes for the produc 
tion of cellulosic microfibers: 
(0018 GB310944 reveals the production offilament yarns 
with an individual fibertiter of a maximum of 1 den using the 
cuoxam process. For example fibers can be obtained with 0.7 
den and a dry tenacity of 2.64 g/den (corresponding to 23.3 
cN/tex). The cuoxam process displays considerable environ 
mental problems and is, therefore, no longer used around the 
globe except in one or two exceptions. 
(0019 WO 98/58102 suggests a Lyocell process for the 
production of cellulose microfibers. At this junction it should 
be expressly emphasized that a Lyocell process does not lead 
to cellulose regenerated fibers in the sense of this application 
since in the Lyocell process, the cellulose is only physically 
dissolved and then precipitated whilst when producing cellu 
lose regenerated fibers, a cellulose derivative is first produced 
for example cellulose Xanthogenate or—as in the case of the 
cuprammonium process—a cellulose metal complex which is 
regenerated to pure, undissolved cellulose in the course of the 
process. As a result of using special pulps with a special molar 
mass distribution, which is for example attained by means of 
the electron irradiation of the pulp, fibers can be produced 
according to WO98/58102 with an individual fibertiter of 0.3 
to 1.0 dtex, preferably 0.8 to 1.0 dtex. Nothing is, however, 
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disclosed about the fiber tenacities which can be obtained 
with this process and the production costs are increased as a 
result of the special pulp. 
0020 WO 2005/106085, US 2005/056.956, US 2002/148, 
050, WO 01/86043 and the references quoted in this describe 
various approaches for the production of cellulose microfi 
bers as a result of modifying the Lyocell process using melt 
blowing or centrifuge spinning. However, the fibers obtained 
in this way reveal irregular tire and fiber length distributions 
so that they are not suitable for high-quality textile and tech 
nical applications. Compared to the usual Lyocell process, the 
processes demand a completely new spinning apparatus at the 
least. 
0021 DE 19622476 and DE 19632540 suggest mixing an 
amine oxide cellulose solution with a viscose desolvation 
medium and the Subsequent influence of different shearing 
fields on this mixture. In so doing, however, irregulartiter and 
fiber length distributions are likewise obtained so that these 
fibers are also not suitable for high-quality textile and tech 
nical applications. Nothing is revealed about the fiber tenaci 
ties which can be attained. Moreover, the process is extremely 
complex due to the handling required for the desolvation 
medium and cannot be carried out in a usual Lyocell produc 
tion line. 

0022 U.S. Pat. No. 6,153,136 and U.S. Pat. No. 6.51 1,746 
reveal the production of cellulose microfibers via a modified 
Lyocell process with a special design of the spinneret geom 
etry which causes a phase separation between the cellulose 
and the solvent. Nothing is disclosed about the fibertenacities 
which can be reached with this process. 
0023 To sum up the state of the art therefore, only reveals 
fine to ultrafine cellulosic fibers, which were made with pro 
cesses which do not make sense either economically and/or 
ecologically, have no adequate tenacity and/or there are no 
details about this or they cannot be used for textile purposes as 
a result of their means of production. In actual fact, some 
publications disclose nothing more than the author's intention 
to be able to (also) produce fine cellulosic fibers. 
0024 Staple fibers can be processed to yarns using various 
spinning processes. These spinning processes reveal various 
advantages and disadvantages. The “classical ring spinning 
process is known for its flexibility, to be able to process fibers 
of different fineness and fiber length. Depending on the 
respective raw material, ring spinning machines or modified 
ring spinning processes, such as for example the COMPACT 
and the SIRO process, are able to produce yarns of the highest 
fineness. In practice one can assume that ring yarns have to 
have at least 50 fibers in the yarn cross-section. One consid 
erable disadvantage of the ring spinning process is, however, 
its low productivity which can be traced back to the technol 
ogy of the ring spinning process. Due to the basic technologi 
cal principles of the ring spinning process—the productivity 
of this spinning process is determined by the extent of the 
yarn twist and the spindle speed—the costs of yarn produc 
tion increase significantly as the yarn fineness increases. The 
production of fine or very fine yarns using the ring spinning 
process is, therefore, extremely cost-intensive. The fineness 
of yarns is expressed as the yarn count. The higher the yarn 
count, the finer it is. In the metric measuring system, the yarn 
count is indicated as Nm (“number metric') and internation 
ally also as Ne (“number English'). 
0025. The rotor spinning process which has been well 
known since around 1970 is characterized by a much higher 
productivity compared to the ring spinning process. With 
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yarns with a fineness of Ne 30 (Nm 50) one can assume that 
the productivity of modern rotor spinning machines exceeds 
the productivity of ring spinning machines by around the 
factor 6. Compared to the ring spinning process, the rotor 
spinning process reveals the following disadvantages due to 
the basic technological principles of yarn production: 
0026 a) the rotor spinning process requires a significantly 
higher fiber number in the yarn cross-section than the ring 
spinning process. In practice one can assume that a rotor 
yarn must have at least 100 fibers in the yarn cross-section. 

0027 b) rotor yarns reveal significantly lower yarn 
strengths than ring yarns of the same yarn fineness 

0028 c) analogous to the ring spinning process, the pro 
ductivity of yarn production is determined by the speed of 
the rotor and the level of the yarn twist. 

0029. Due to the basic technological principles named 
above, the rotor spinning machines are, however, notable to 
produce fine yarns with the same fineness and strength as ring 
spinning machines 
0030. In the Murata Vortex spinning process developed by 
Messrs. Murata (MVS process), which belongs to the cat 
egory of air jet spinning processes, the productivity of the 
spinning process is significantly above the productivity of the 
ring and rotor spinning process. Withyarns of a fineness of Ne 
30 (Nm 50), the productivity of this spinning process is 2.5 
times higher compared to rotor spinning. Compared to the 
ring spinning process, the productivity of this process is in 
fact higher by a factor of 15. Spinning processes on the basis 
of the Murata Vortex principle require around 75-80 fibers in 
the yarn cross-section. This means that this spinning system is 
able to spin much finer yarns than the rotor spinning process. 
The strength of the yarns made using the MVS process, is at 
a significantly higher level compared to rotor yarns. 
0031. Like the rotor spinning process, the MVS spinning 
process requires fibers with a tenacity which allows the pro 
duction of yarns with yarn strengths which guarantee a high 
productivity when being further processed to knitted or 
woven fabrics. 
0032. The cellulosic microfibers described before are not 
Suitable for processing in high-performance spinning pro 
cesses due to their relatively low absolute fineness. For this 
reason it was not possible until now to produce Super fine 
yarns from these fibers, which are required to produce the 
light-weight textiles of cellulosic fibers which are increas 
ingly in demand on the market, using modern high-perfor 
mance spinning processes. 

SUMMARY OF THE INVENTION 

0033 Compared to this state of the art, the task was to 
make a cellulosic fiber available which satisfies today's 
demands for an economical and ecologically responsible pro 
duction process as well as for enhanced wear comfort and the 
improved appearance of the articles of clothing made from 
this. Moreover, there was a need for extremely fine yarns 
which could be produced from fibers of this kind at favourable 
COSt. 

0034. The solution to this task is a high-tenacity cellulosic 
regenerated fiber, which reveals an individual tire T (dtex) of 
between 0.6 and 0.9 and preferably between 0.6 and 0.8, a 
tenacity (B) in the conditioned state of B (cN)21.3VT+2T 
and a wet modulus (B) with an elongation of 5% in the wet 
state of B (cN)20.5*VT. Preferably the fiber in accordance 
with the invention has a strength in relation to the fineness in 
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the conditioned state of at least 34.5 cM/tex. The wet modulus 
in relation to the fineness of this fiber is preferably at least 5.6 
cN/tex. 
0035 A tenacity of 50.00 cM/tex and a wet modulus of 
preferably 10.0 cn/tex are the upper limits of the properties in 
accordance with the invention. 
0036. The fiber in accordance with the invention can be 
produced in an analogous manner to the process described in 
AT 287905. However, the spinning parameters such as the 
spinning mass output perjet hole and the draw-off speed must 
be adapted in accordance with the desired individual fiber 
titer. Surprisingly it has been shown that the tenacity and 
modulus of the fibers in accordance with the invention are 
considerably higher than was to be expected from the details 
given in AT 287905. 
0037. The fiber in accordance with the invention is pref 
erably in the form of a staple fiberi.e. it is cut to a standardized 
length in the course of the production process. Common 
cutting lengths for staple fibers for the textile area lie between 
approx. 25 and 90 mm. Only such a standardized length of all 
of the fibers allows for the non-problematic processing on the 
machines commonly used in the textile chain today with a 
high productivity. 
0038. The subject matter of the present invention is also a 
yarn of the fibers in accordance with the invention. A yarn of 
this kind is characterized by a higher softness compared to 
yarns of fibers with a coarser titer. Compared to yarns of the 
cellulosic microfibers known from the state of the art, the 
yarns in accordance with the invention reveal a higher 
strength. To have suitable properties for the respective appli 
cation, a yarn like this in accordance with the invention can 
also contain fibers of another origin in addition to the fibers in 
accordance with the invention for example synthetic microfi 
bers of polyester, polyamide or polyacrylic, other cellulosic 
fibers (e.g. cotton, in particular combed cottons, Lyocell, 
cupro, linen, ramie, kapok . . . ), fine fibers of animal origin 
Such as alpaca, angora, cashmere, Mohair and various silks. 
This type of blend of different types of fiber is generally 
known as an intimate blend. 
0039. In particular it was surprising that yarns in accor 
dance with the invention could be made using air jet spinning 
processes with a very high fineness. With the fibers in accor 
dance with the invention, it is possible for the first time to 
exceed the previously known spinning limits of high-perfor 
mance spinning processes. This applies equally to the rotor as 
well as the air jet spinning process and the Murata Vortex 
spinning process. In the MVS spinning process it is possible 
for the first time to produce yarns finer than Ne 80 (Nm 135) 
the yarn count of which allows for trouble-free further pro 
cessing to textiles. In the rotor spinning process it becomes 
possible for the first time to spin yarns finer than Ne 65 as a 
result of using fibers according to the patent application. 
These yarns of a higher fineness also always display a lower 
number of thin parts and a higheryarn regularity thanyarns of 
fibers with a coarser titer. 
0040. The preferred embodiments of the present invention 
are yarns, produced using the air spinning process, with a 
fineness of more than 50 Nm, preferably more than 85 Nm, 
and most preferably more than 100 Nm. 
0041. The yarn in accordance with the invention can com 
prise 100% cellulosic regenerated fibers or in addition at least 
one or a blend of several other fine fiber types of the types 
named above. 

DETAILED DESCRIPTION OF THE INVENTION 

0.042 Since it was shown that the fibers inaccordance with 
the invention are particularly well suited to the production of 
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high-quality, fine, soft textiles with particularly pleasant wear 
properties, blends with other types of fiber such as for 
example synthetic microfibers of polyester, polyamide or 
polyacryclic, other cellulosic fibers (e.g. cotton, in particular 
combed cottons, Lyocell, cupro, linen, ramie, kapok...), fine 
fibers of animal origin Such as alpaca, angora, cashmere, 
mohair, various silks are preferred for use. 
0043. With the MVS process so-called core yarns can also 
be produced, the inner “core” of which is made of another 
type of fiber in the form of an outer “shell'. For example it is 
possible to produce a yarn with a core of endless filament of 
polyamide, polyester or elastane and a sheath of the fiber in 
accordance with the invention and thus to combine the 
mechanical and comfort properties of the two types of fibers. 
0044. Likewise a planar textile structure is the subject 
matter of the present invention which contains the fibers in 
accordance with the invention. Apart from the fibers in accor 
dance with the invention, the planar textile structure and the 
yarn inaccordance with the invention can contain other fibers. 
The planar textile structure is preferably a woven or knitted 
fabric, and can however also basically be a non-woven. Like 
wise for high-quality non-wovens, the use of fibers of regular 
length and diameter and a high tenacity can be of decisive 
significance. 
0045 Since it has been seen that the fibers in accordance 
with the invention are particularly well suited to the produc 
tion of high-quality, fine, Soft textile structures with particu 
larly pleasant wear properties, planar textile structures with a 
mass per unit area of less than 150 g/m2, in particular less than 
115 g/m2, represent a preferred embodiment of the present 
invention. These can comprise 100% cellulosic regenerated 
fibers or in addition at least one other fine fiber type. For 
example with the fibers in accordance with the invention, 
woven shirt and blouse fabrics are possible with a mass per 
unit area of less than 100 g/m2 of yarns from high-perfor 
mance processes such as the rotor or air jet spinning pro 
CCSSCS. 

0046 For the reasons named above, synthetic microfibers 
of polyester, polyamide or polyacrylic, other cellululosic 
fibers (e.g. cotton, particularly combed cotton, Lyocell, 
cupro, linen, ramie, kapok . . . ), fine fibers of animal origin 
Such as Alpaka, angora, cashmere, Mohair and various silks, 
are the preferred blending partners for the production of the 
very finest yarns and textiles with a lighter weight. 

EXAMPLE 1. 

0047. A cellulosic staple fiber produced according to AT 
287905 in a commercial line with a titer of 0.8dtex displayed, 
measured according to the BISFA regulations, a strength of 
36.3 cM/Tex in the conditioned state and a modulus of 5.9 
cN/tex (5% elongation). 
0048 Yarns containing 100% this fiber were produced 
using the air jet technology on a MVS spinning machine with 
Nm 100 (Ne 60), Nm 135 (Ne80) and Nm 180 (Ne 100). They 
demonstrated a much higher softness than the yarn produced 
from the normal Lenzing Modal(R) fiber. 
0049 Moreover, the fiberinaccordance with the invention 
from example 1 was spun as a comparison with the well 
known ring spinning and siro processes to fine yarns Nm 180 
(Ne 100) (Tab. 1). It was clearly determined that the air jet 
yarns revealed a similar tenacity (breaking tenacity) and elon 
gation (breaking elongation) to the ring and/or siro yarns 
which are known indeed for a high quality but for a much 
lower productivity. 
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Spinning 
Process MVS MVS MVS Ring Siro 

Yarn count Nm 1OO 135 18O 18O 18O 
Ne 60 8O 1OO 100 100 

Breaking cN tex 18.3 17.3 16.4 18.3 18.7 
tenacity 
Breaking EF (%) 7.3 6.3 5.6 7.O 6.6 
elongation 

0050 Knitted fabrics were made from MVS yarns in Nm 
100 and/or Nm 135 with weights per unit area in the range of 
100 and 125 g/m2. It was possible to produce these knitted 
fabrics without any difficulties and they revealed excellent 
useful properties. 

EXAMPLE 2 

0051. A cellulosic staple fiber also produced in a pilot 
plant in accordance with AT 287905 with a titer of 0.65 dtex 
revealed, measured using the BISFA regulations, a tenacity in 
the conditioned state of 36.4 cn/tex and a modulus (5% 
elongation) of 6.3 cM/tex. A yarn made of this fiber also 
revealed a much higher softness than the yarn made of con 
ventional Lenzing Modal(R) fiber. 
What is claimed is: 
1. A high-tenacity cellulosic regenerated fiber with an indi 

vidual fiber titer T between 0.6 and 0.9 dtex, preferably 
between 0.6 and 0.8 dtex, wherein the regenerated fiber has a 
tenacity (B) in the conditioned state of B (cN)21.3VT+2T 
and a wet modulus (B) with an elongation of 5% of B. 
(cN)20.5*VT. 

2. A regenerated fiber according to claim 1, wherein the 
regenerated fiber is a staple fiber. 
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3. A yarn which comprises cellulosic regenerated fibers 
according to claim 1. 

4. The yarn according to claim 3, produced using an air 
spinning process, wherein the yarn has a fineness of more 
than 50 Nm, preferably more than 85 Nm, and most prefer 
ably more than 100 Nm. 

5. The yarn according to claim 3, comprising 100% cellu 
losic regenerated fibers. 

6. The yarn according to claim 3, further comprising con 
tains at least one other fine fiber type. 

7. The yarn according to claim 6, wherein the at least one 
other fiber type is selected from the group consisting of Syn 
thetic microfibers, including polyester, polyamide and poly 
acrylic; other cellulosic fibers, including cotton, combed cot 
ton, Lyocell, cupro, linen, ramie, and kapok, and fine fibers of 
animal origin, including alpaca, angora, cashmere, mohair 
and other silks. 

8. A planar textile structure comprising cellulosic regener 
ated fibers according to claim 1. 

9. The planar textile structure according to claim 8 having 
a weight per Surface area of less than 150 g/m2, and most 
preferably less than 115 g/m2. 

10. The planar textile structure according to claim 8, com 
prising 100% cellulosic regenerated fibers. 

11. The planar textile structure according to claim 8, com 
prising at least one other fine fiber type. 

12. The planar textile structure according to claim 11, 
wherein the at least one other fiber type is selected from the 
group consisting of synthetic microfibers, including polyes 
ter, polyamide and polyacrylic; other cellulosic fibers, includ 
ing cotton, combed cottons, Lyocell, cupro, linen, ramie and 
kapok, and fine fibers of animal origin, including alpaca, 
angora, cashmere, mohair and various silks. 

c c c c c 


