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International Bureau for the Standardization of man made
fibers) the generic name Lyocell. By an organic solvent,
BISFA understands a mixture of an organic chemical and water.

It has turned out that as an organic solvent, a mixture of a
tertiary amine-oxide and water is particularly appropriate
for the production of cellulose moulded bodies. As the amine-
oxide, primarily N-methylmorpholine-N-oxide (NMMO) is used.
Other amine-oxides are described e.g. in EP~A - 0 553 070. A
process for the production of mouldable cellulose solutions
is known e.g. from EP-A - 0 356 419. The production of
cellulose moulded bodies using tertiary amine-oxides
generally is referred to as amine-oxide process.

US-A - 4,246,221 describes an amine-oxide process for the
production of cellulose solutions which are spun into
filaments in a forming tool such as a spinneret and
afterwards passed through a precipitation bath, wherein the
cellulose is precipitated and water-containing, swollen
filaments are obtained. These filaments may be processed to
cellulose fibres and staple fibres in the conventional way,
i.e. by washing and post-treatment.



filaments are obtained. These filanments may be processed to cellul ose

-fibres and sta res in the conventional way, i.e. by wa
post - t r eat metht 89? 1485%0 97/ 14829 Hh8rd 60188

PCT/ AT96/ 00188 2 It is known that the
cellul ose fibres produced from ami ne- 0xd de sol utions according to the

dry/ wet  spi fpi 119 DASHESEhdB e 'd?alq(i’ilfds%s'[fl"b(i'e'&ab&b&hce&r FFBRJafmehkul ose
fibres such as cott an unl obed, rounﬂgfro tion. \Wen they are

processed tBX§§?n§°§“tll‘b?%n%c‘F‘? PHdR RIIPIOG PEOSESSi on and
the rel ati vRAye$nDAt BosUEASE ctdBya ORLEE, r&ﬂb:l;mm celd ylese ifiédes guchn EP- A

- 0 574 870, Acc dlng to_thi,s patent ap |cat|o the r |nclude a
defi ci ent aﬁﬁeg? °8f ?ﬂéu?{%ﬁ ‘Hﬁf Q?§n§ﬁa %%F nlng fibre

is spun to proasssed tnsmrmmaml rlare fmfbnew@sfsamms,ym rawgd
i nsufficien S ' ced
FROSERRRGRL D AR o0 SOIRO ARG SupBRd ey il

fromthis fibre_ and t he gbove

patent appl PEGPL B8RS pr 89038SCE P19 tdie AhERTH re- Q)>épd’e 85:’(9'u HGOTHIGu &P
spi nni ng hotnishpateﬁtaappms@asm J Othedé Girdisl di ididlcidenra lawflsimmd for

| e Y-sh [ 1 f b t Y-sh {.
Chontcal | Fi BABESHRRPRRERS EFET e mons| chrsY LS BT RSP RE 27 and
30, the nmicEbbrepis spuustmayamspfari ou.nsmfeﬁic:ﬂem:e do\m‘res:mlﬂhqorfodMMt

di t
accorading gO%HE déH&”fn?ﬁfff'fcg I?Eﬁélzﬁﬁacﬁ%‘t idfadde d&&fj éﬂfeh??l%gaet hatddhese

fibres are entica n1areﬁgro ccording to
t he ani ne- o?ﬁﬁ@mblbéésﬁr"q‘ﬁ%e‘éhﬁ@ﬂ citks Haing and & iYRIES ¢ &9 be

seen even uggttet BReBLCHLEEDERS, |1Ehé hebdvéd patiante appeikdtidms pwpdsrub cat ed
how t hose skille duc t he different cellulos?ﬁjlbres in

ot her wor ds*Ro® ﬂFB&ﬁaFﬁ%nayén%’ ?CF? RO ShyonEh SRINRIAG AodES ¢ i s
possi bl e tohankageacbroés%hectlémenhimhmlshﬂdtwcﬂudqﬂar but shaped, for

example Y-shaped. Thus, the Lyocell fibres get a Y-shaped
section.

In Chemical Fibers International (CFI), volume 45, February
1995, pages 27 and 30, the microscopic illustration of four
cellulose fibres all produced according to the amine-oxide
process is shown. It is interesting that these fibres are not
identical, although all of them are produced according to the
amine-oxide process. The differences between the four fibres
can be seen even under the microscope. In the literature
cited it is not indicated how those skilled in the art may
produce the different cellulose fibres, in other words no
information is given to those skilled in the art how it is
possible to make each of the fibres look differently.

In Textilia Europe 6/94, pages 6ff, also a cellulose fibre
produced according to the amine-oxide process is described,
and again those skilled in the art are not given any clues
about the details of the production. Among other
informations, it can be gathered from this literature that
the cellulose fibre, the production of which is not
indicated, has a permanent crimp, but no more detailed
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after spinning to yarns, and is not found any more in the
textile fabric. Crimping would give a bulky, soft feel to the

textile fabric.

From WO 94/28220 and WO 94/27903, a process whereby Lyocell
fibres may be crimped in a mechanical way is known. According
to this process, the freshly produced, tow-shaped filaments
first are passed through a number of washing baths to remove
the solvent. Then the tow is dried at approximately 165°C and
introduced in a dry state into a pipe-shaped device, wherein
the filament tow is creased and thus some kind of crimping is
achieved. Additionally, the crimped fibre is treated with
hot, dry vapour and afterwards cut to a staple fibre. These
fibres have the drawback that their production requires a
complex arrangement, since a separate device for crimping is
required, and that crimping is achieved by creasing the
fibres. Moreover, it has been shown that crimping carried out
in a mechanical way according to that known process is lost
again for the fibre after some further post-processing steps.

It is the object of the invention to provide a process for
the production of a new Lyocell fibre which may be processed
to varns and fabrics in an easier way than the conventional
Lyocell fibre. The new fibre is not to be produced by means
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(B) spinning the cellulose solution and passing it through
an aqueous precipitation bath, whereby water-containing,
swollen filaments are obtained;

(C) squeezing the water-containing, swollen filaments at
various points, so that at least two squeezing points
per millimeter of filament length on average are
achieved and

(D) drying the squeezed filaments to cellulose fibres,

wherein squeezing is carried out using a strength big enough

so that the squeezing points produced on the filament are
preserved also on the dried fibre and may be seen as colour
variations when observed under linearly polarized light.

For the purposes of the present specification and claims, the
term "squeezing points" refers also to flexures, twists and
other changes of the cross-section shape of the filaments and
fibres.

The invention is based on the finding that a filament
produced according to the amine-oxide process may be changed
in its cross-section shape in a swollen state by means of
squeezing, and that the squeezing points are preserved after
drying when the strength used for squeezing is big enough.
Thus cellulose fibres having a cross-section shape which is
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Squeezing the fibre may be achieved by passing the swollen
filaments through an appropriate forming tool such as a plate
press, the surface of said plate press being structured by
prominences and depressions to expose the swollen filaments
in longitudinal direction to pressures of different extents
and thus deform the filaments to different degrees.

The swollen filaments also may be squeezed by passing the
filaments across a roll and exerting the strength necessary
for squeezing the filaments using a mating roll having an
appropriately structured surface.

Moreover it is possible to combine the swollen filaments to a
tow consisting of thousands of filaments, twist it in
longitudinal direction and pass it in that state through a
pair of rolls exerting the strength necessary for squeezing.

Squeezing is preferably carried out such that at least three,
particularly at least six squeezing points per millimeter of
filament length are achieved.

It has been shown that the fibres produced according to the
invention may be carded more easily, since the squeezing
points evidently give the fibres a certain adhesion among
each other, so that it is easier to produce a card sliver.
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the invention is characterized in that a fleece wherein the
cut filaments have a random orientation is produced from the
cut, water-containing, swollen filaments before squeezing,
and that said fleece is pressed. It has been shown that in
this case the pressing surface does not necessarily have to
be structured, since the pressures of different extents
required to produce an irreqular surface are achieved by the
fact that the fibres lie on top of each other due to their
random orientation, and thus evidently during pressing a

" higher pressure is exerted at those points where the fibres
lie on top of each other than at other points. This implies a

different deformation of the cross-section.

In this embodiment of the process according to the invention
it is possible to carry out pressing along with the usual
squeezing out of washing water from a staple fibre fleece, as
is known from the viscose process. Usually, dewatering is
carried out by one or more pairs of rolls wherethrough the
staple fibre fleece is passed on a travelling screen. It is
decisive however that the pair(s) of rolls exert a
sufficiently high pressure on the fleece so as not only to
reduce the water content but also to change the cross-section
shape of the cut, swollen filaments to a sufficient extent.

The invention is also concerned with a cellulose fibre,
particularly a cellulose staple fibre, which may be produced
according to the process according to the invention. The
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By means of the following Example, the invention is explained
in more detail.

Example 1

First, a spinﬁable solution of cellulose in water-containing
NMMO was produced using the process described in EP-A - 0 356
419.

This spinnable solution was spun into filaments according to
the process described in WO 93/19230 using a spinneret having
circular spinning holes. After drawing in an air gap, the
filaments were passed into an aqueous precipitation bath
wherein the cellulose coagulated. The water-containing
filaments obtained, present in a swollen state and
hydroplastic, were cut to staple lengths of 4 cms.

The cut filaments were slurred in water in a mixer and the
cut filaments whirled up in the water were applied to a
travelling screen whereon a fleece of the cut fibres was
formed, the fibres showing random orientation.
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observed, were achieved. At the squeezing points, the fibres
exhibited a cross~section which was not circular but more or
less irregularly deformed. The change of colour of the
irradiated light is due to the different thickness of the
fibres at each of the squeezing points.

Yarns were produced from the fibres obtained, and the
adhesion lengths of the slivers were measured according to
DIN 53834, Part 1. The fibres produced according to the
invention showed a comparatively higher sliver adhesion
length than fibres not produced according to the invention
having a substantially circular cross-section.
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water-containing, swollen filaments are obtained;
(C) squeezing said water-containing, swollen filaments
at various points, so that at least two squeezing
points per millimeter of filament length on average
are achieved and
(D) drying said squeezed filaments to cellulose fibres,
wherein squeezing is carried out using a pressure big
enough so that said squeezing points produced on the
filament are preserved also on the dried fibre and may be
seen as colour variations when observed under linearly
polarized light.

2. A process according to Claim 1, characterized in that
squeezing is carried out such that at least three
squeezing points per millimeter of filament length on
average are achieved.

3. A process according to Claim 1, characterized in that
squeezing is carried out such that at least six squeezing
- points per millimeter of filament length on average are
achieved.

4. A process for the production of cellulose fibres
according to one of the Claims 1 to 3, characterized in
that said water-containing, swollen filaments obtained in
step (B) are cut before squeezing.
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8. A yarn characterized in that it contains cellulose fibres
according to one of the Claims 6 and 7.

9. A fabric, characterized in that it contains cellulose
fibres according to one of the Claims 6 and 7.

10. Non-wovens and knit fabrics, characterized in that they
contain cellulose fibres according to one of the Claims 6
and 7.
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(A) dissolving a cellulose-containing material in an
agueous, tertiary amine-oxide to obtain a spinnable
cellulose solution;

(B) spinning said cellulose solution and passing it through
an aqueous precipitation bath, whereby water-
containing, swollen filaments are obtained;

(C) squeezing said water-containing, swollen filaments at
various points, so that at least two squeezing points
per millimeter of filament length on average are
achieved and

(D) drying said squeezed filaments to cellulose fibres,

wherein squeezing is carried out using a pressure big enough

so that said squeezing points produced on the filament are
preserved also on the dried fibre and may be seen as colour
variations when observed under linearly polarized light.



