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Description

Technical Field

[0001] This invention relates to the dyeing and finishing
of a lyocell fabric.
[0002] In this specification, the term "lyocell fabric"
means a fabric woven or knitted from staple fibre yarns
comprising lyocell fibres. Such yarns may comprise lyo-
cell fibres alone or they may comprise a blend of lyocell
fibres with fibres of one or more other fibre types, either
cellulosic or non-celluosic, such as cotton, viscose, linen,
polyester and nylon. Furthermore, the fabric may addi-
tionally include yarns which do not incorporate lyocell
fibres, for example yarns of the other fibre types referred
to and blends thereof.
[0003] Lyocell fibres are produced by extrusion of a
solution of cellulose through a spinning jet into a coagu-
lation bath by a process known as solvent spinning. Thus,
an alternative name for lyocell fibres is solvent-
spun .cellulose fibres. Such a process is described in US-
A-4,246,221 and uses as the solvent an aqueous tertiary
amine N-oxide, particularly N-methylmorpholine N-ox-
ide. Lyocell fibres are distinguished from other man-
made cellulose fibres which are produced by forming the
cellulose into a soluble chemical derivative and then ex-
truding a solution of this derivative into a bath which re-
generates the extrudate as cellulose fibres; viscose fi-
bres, including the high strength modal types, are pro-
duced in this latter way.

Background Art

[0004] Lyocell fibres are known to have a tendency to
fibrillate during vigorous dyeing and finishing processes,
and there have been a number of methods of dealing
with this phenomenon. Where fibrillation is desired to be
avoided, then dyeing and finishing of lyocell fabrics is
carried out using relatively gentle processing such as
pad-dyeing of open-width fabric, and a resin-finishing
treatment using a cross-linking agent is carried out on
the dyed fabric to protect the fibres against fibrillation in
subsequent laundering processes.
[0005] Another method of dealing with this fibrillation
tendency of lyocell fibres is to treat the fibres so as to
remove the relatively long protruding fibre ends which
are formed in the first stage of the fibrillation process (so-
called "primary fibrillation") and which otherwise produce
a hairy effect, often matted, on the surface of the fabric
and thereby disfigure its appearance. On the other hand,
the development of the shorter fibrils which are formed
in the fibrillation process (so-called "secondary fibrilla-
tion") is encouraged. These shorter fibrils create a sur-
face finish which is characterised as being "clean", in the
sense of being substantially free from producing a hairy
effect, and as having a soft touch imparted by the shorter
fibrils on the surface and referred to as a "soft-touch fin-
ish". When the shorter fibrils are sufficiently developed,

then the soft touch of the fabric surface is more pro-
nounced and the soft-touch finish is referred to as a
"peach-touch finish".
[0006] An example of this approach for dealing with
fibrillation tendency is described in WO-A-95/30043 and
involves removing the product of primary fibrillation
formed during a dyeing process by a post-treatment with
an acid catalyst used in conjunction with an optional
cross-linking agent such as an N-methylol resin. Another
example is described in WO-A-97/30204, where the lyo-
cell fabric before dyeing is given a pre-treatment with an
aqueous solution of an oxidising agent such as sodium
hypochlorite or hydrogen peroxide at elevated tempera-
tures. A further example is described in GB-A-2,314,568
and involves use of the dyeing machine itself, for example
a jet dyeing machine, to subject the lyocell fabric to an
extended treatment with a solution of a strong mineral
acid such as sulphuric acid for 30 to 120 minutes before
rinsing the fabric and then commencing the dyeing se-
quence in the machine. Each of these processes has
been difficult to control to produce consistent results and
none of them has been taken through into full-scale com-
mercial operation.
[0007] A different approach to the problem is described
in WO-A-02/103104 and involves a pre-treatment of the
lyocell fabric before the fibrillation-inducing step of dye-
ing. This pre-treatment comprises impregnation of the
fabric with an aqueous solution of an acid or acid donor
such as citric acid or magnesium chloride, followed by
heat treatment of the impregnated fabric in a gaseous
atmosphere at 120°C to 220°C to activate the action of
the acid or acid donor. This process is effective, but the
requirement to use the gaseous heat treatment, which
usually means using a stenter oven, is a step which many
fabric processors would prefer to avoid.
[0008] One process which has been used successfully
in commercial processing involves a post-treatment of a
lyocell fabric which has been subjected to a wet process-
ing operation, to cause fibrillation. The protruding fibre
ends produced in primary fibrillation are removed in this
post-treatment by applying to the fabric a solution of a
cellulase enzyme. The desired secondary fibrillation is
developed in subsequent processing, for example in the
dyeing process itself (if later) or in subsequent washing
and drying steps using rotary tumbling machines, to pro-
duce a soft-touch finish on the surface of the fabric.
[0009] Cellulase enzyme treatments are successful in
removing the long fibre ends produced in primary fibril-
lation from the surface of the fabric, but they are expen-
sive both in terms of material costs and in terms of
processing time.

Disclosure of the Invention

[0010] The present invention provides a process for
producing a dyed and finished lyocell fabric having a
clean, soft-touch finish, comprising subjecting a lyocell
fabric to a wet processing treatment using mechanical
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action to induce fibrillation on the surface of the fabric
and then dyeing the fabric before giving it a tumbling treat-
ment to develop the clean, soft-touch finish, character-
ised in that the fibrillation-inducing step is carried out at
above atmospheric pressure, using as the wet process-
ing liquid an aqueous solution of a carboxylic acid which
is at a temperature which is above the boiling point of the
solution at atmospheric pressure.
[0011] The lyocell fabric preferably is processed in fab-
ric rope form. It is also possible to process the fabric in
the form of piece goods or garments. In each case, the
equipment used should be capable of being pressurised
to allow the required temperature to be reached in the
fibrillation-inducing step. Preferably, the same equip-
ment is used in both the fibrillation-inducing step and the
dyeing step.
[0012] An example of equipment which may be used
in the fibrillation-inducing step comprises a jet dyeing ma-
chine in which a rope of fabric is transported cyclically
through a processing liquid under the action of air or liquid
jets which effect mechanical action on the rope of fabric.
This action is in the form of bending and twisting forces
and abrasive and impact forces as the rope is propelled
forcibly against machine surfaces. The same jet dyeing
machine can be used for the subsequent dyeing step.
[0013] It is preferred to use air-jet dyeing machines.
Suitable commercial machines include the Thies Air-
stream, the Thies Luft Roto, the Hisaka AJ-1, the Krantz
Aerodye and the Then AFS.
[0014] When the lyocell fabric is in the form of piece
goods or garments, then the equipment used may be a
conventional closed dyeing vessel used for that purpose,
such as a rotary-drum dyeing machine. Rotation of the
machine parts causes mechanical forces to be applied
to the wet garments or piece goods within the machine
to cause the desired fibrillation.
[0015] The wet processing liquid used in the fibrillation-
inducing step is an aqueous solution of a carboxylic acid.
This is preferably a lower aliphatic carboxylic acid, for
example of up to 6 or 8 carbon atoms, suitable com-
pounds including acetic acid, formic acid, citric acid and
tartaric acid. Acetic acid and formic acid are preferred
compounds.
[0016] The concentration of the carboxylic acid in the
aqueous solution used as the wet processing liquid, the
temperature and the time of treatment are all interde-
pendent for best results in the fibrillation-inducing step,
lower concentrations being usable as treatment temper-
ature is increased and treatment time is extended. In gen-
eral, it is desirable to keep treatment temperatures and
treatment times within reasonable limits, for commercial
and operational reasons. A particularly suitable temper-
ature for the treatment in the fibrillation-inducing step is
in the range 120°C to 140°C, with a suitable treatment
time at those temperatures being in the range 30 to 80
minutes. Under these conditions of treatment, the con-
centration of the carboxylic acid in the wet processing
liquid is generally in the range 0.2 to 50 g/l (grams per

litre).
[0017] Within this broader range, the identity of the par-
ticular carboxylic acid influences the concentrations
used. For acetic acid, a particularly suitable range of con-
centration is 2 to 50 g/l, preferably 3 to 10 g/l. For formic
acid, a particularly suitable range of concentration is 0.2
to 4 g/l, preferably 0.4 to 1.2 g/l.
[0018] Acetic acid and formic acid are both very effec-
tive in the process of the invention. In terms of effluent
treatment, however, there is an advantage in using formic
acid because of its lower chemical oxygen demand.
[0019] The overall treatment time will include a start-
up period during which the wet processing liquid is heated
to bring it up to the desired treatment temperature. The
pressure in the vessel will increase accordingly to allow
that temperature to be achieved. There is also a shutting-
down period at the end of the treatment when the wet
processing liquid is cooled down and the fabric is rinsed
with water prior to the dyeing step. These periods togeth-
er usually will be at least as long as the period of treatment
itself, so that the overall time taken for this step may be
60 to 160 minutes.
[0020] The mechanical action exerted on the wet fabric
in this step causes fibrillation to occur on the fabric sur-
face. This fibrillation is of the so-called primary fibrillation
type in which relatively long protruding fibre ends are
produced to give what would be an unsightly, hairy effect
on the fabric surface if these long fibre ends were to re-
main in place. The effect of the simultaneous high tem-
perature treatment with the carboxylic acid is to substan-
tially weaken the strength of these fibre ends, so that they
are removed from the fabric surface during processing.
[0021] It appears that many of the fibre ends are re-
moved during the carboxylic acid treatment itself, with
any remaining fibre ends being rubbed off the fabric sur-
face during the subsequent dyeing and finishing steps.
Usually, any fibre ends remaining after dyeing are in the
form of unattached lint, which is removed from the fabric
surface during the fabric tumbling step.
[0022] If the yarns of the lyocell fabric have been sized
or lubricated to facilitate weaving or knitting, then the fab-
ric may be subjected to a desizing or scouring operation
carried out prior to the process of the invention. This de-
sizing or scouring operation may be a conventional op-
eration in which the fabric is treated with a scouring liquor
to remove the size or lubricant.
[0023] Another possible treatment of the lyocell fabric
is a so-called causticising treatment with an aqueous so-
dium hydroxide solution. If appropriate, this should be
carried out before the process of the invention but after
any desizing or scouring operation. Causticising is car-
ried out to improve the flexibility of the fabric in the wet
state. A process for its application to lyocell fabrics is
described in EP-A-0,749,505. Causticising also enhanc-
es dyeability of the fabric, which may be depressed by
the carboxylic acid treatment, and has the further effect
that the fabric is tightened in structure, which helps to
reduce any propensity for shrinkage in later wet process-
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ing. After causticising, the fabric should be thoroughly
rinsed with hot and then cold water to remove residual
caustic soda.
[0024] After the fabric has been washed at the end of
the fibrillation-inducing step, it is dyed, preferably using
the same equipment. In the case of processing the fabric
in fabric rope form, this equipment is preferably a jet dye-
ing machine, more preferably an air-jet dyeing machine.
All that is then required is for the dyebath to be introduced
into the machine and the dye cycle to be started and run.
This dye cycle may be a conventional dyeing process for
lyocell fabric using the usual operating conditions and
the usual dye and dye liquor recipes, including those
based on direct dyes, vat dyes, sulphur dyes and reactive
dyes.
[0025] With lyocell fabrics comprising a blend of lyocell
fibres and polyester fibres, the polyester fibres are dyed
using a disperse dye and the standard procedure is to
carry this out as a separate operation from the dyeing of
the lyocell fibres. In the process of the invention, it has
been found unnecessary to have this disperse dyeing
operation as an additional step in the process because
it can be combined with the fibrillation-inducing step. The
resulting presence in the dyebath of higher levels of car-
boxylic acid than are normally encountered in the dis-
perse dyeing of polyester fibres does not prevent good
quality, even dyeing of the polyester component of the
fabric. Conversely, the presence of the disperse dye liq-
uor does not interfere with the functioning of the fibrilla-
tion-inducing step.
[0026] After being washed to remove any unfixed dye,
the dyed fabric may be given conventional finishing treat-
ments including application of a soft finish. This may be
carried out after the dyeing and washing processes with-
out the need for any intermediate drying of the fabric.
[0027] At this stage, the surface of the dyed fabric does
not yet have the desired clean, soft-touch finish. It re-
mains flat and uneven in appearance, possibly with some
adherent lint. In order to develop the desired finish, the
fabric is given a tumbling treatment, sometimes referred
to as a beating treatment, which raises the relatively short
fibres of so-called secondary fibrillation in an even nap
over the fabric surface. This treatment preferably is car-
ried out as a dry treatment, i.e. without added liquid, and
it may be the step in which the fabric is given its final
drying.
[0028] Garments and piece goods may be given a tum-
bling treatment in a rotary tumbling machine. Fabric in
fabric rope form may be given a tumbling treatment in a
fabric rope tumbler such as a Biancalani Airo tumbling
machine.
[0029] Tumbling treatment times for a fabric rope are
usually no longer than 30 to 50 minutes using air tem-
peratures of 50°C to 150°C.
[0030] The dry lyocell fabric produced by the process
of the invention is a dyed fabric having a clean, soft-touch
finish. The uniform, soft nap on the fabric surface imparts
an attractive handle to the fabric and a subtle appear-

ance, sometimes referred to as a frosted effect. When
the nap is developed to a higher level, then the fabric
surface may be characterized as having a peach-touch
finish.
[0031] As mentioned earlier, the lyocell fabric may be
a woven fabric or a knitted fabric. In both cases, the proc-
ess of the invention preferably is carried out on the fabric
in fabric rope form rather than in open width. In contrast,
any pre-treatments required on woven fabrics, such as
desizing, scouring and causticising, are best carried out
in open width. Where scouring of knitted fabrics is re-
quired, however, it may be carried out with the fabric in
fabric rope form. This makes it possible to treat a knitted
fabric in the same fabric rope form through the whole
process sequence, which is a considerable logistical ad-
vantage.
[0032] The invention is illustrated by the following Ex-
amples. In all of the Examples, the lyocell fibres of the
processed lyocell fabrics were TENCEL (Registered
Trade Mark) fibres produced by Tencel Limited.

Example 1

[0033] A lyocell fabric comprised a woven fabric of ba-
sis weight 179 gsm (grams per square metre) construct-
ed in a 3 by 1 twill weave from yarn of count 1/30s Ne.
The yarn comprised 100 per cent TENCEL lyocell fibres.
[0034] The fabric was scoured in open width using an
aqueous scour bath containing a non-ionic detergent and
sodium carbonate and at a temperature of 90°C.
[0035] The desized fabric was then formed into a fabric
rope, which was loaded into an air-jet dyeing machine.
The machine was actually a Thies Rototumbler machine,
which had been adapted by Thies to allow dyeing to be
carried out in the machine in addition to non-dyeing tum-
bling processes, so that the machine is more versatile
for trial work. The machine was rated for use at pressures
above atmospheric pressure.
[0036] The treatment liquid for use in the fibrillation-
inducing step was then introduced into the machine. It
was an aqueous solution comprising 6.4 g/l acetic acid
(100%) and 2.0 g/l of A-Lube (a lubricant). The fibrillation-
inducing step was then run on the closed machine with
the rope of fabric being transported through the treatment
liquid and being subjected to the mechanical action ex-
erted by the air jet. During this step, the treatment liquid
was heated up to a temperature of 130°C at a rate of 2°C
per minute and held at that temperature for 45 minutes
at above atmospheric pressure. The treatment liquid was
then cooled down to 50°C before being run out of the
machine.
[0037] The fabric rope was then given a series of wash-
es in the machine:-

two successive water rinses at a temperature of 40°C
for 15 minutes each; then a neutralizing wash in an
aqueous bath comprising 2g/l soda ash, 2g/l A-Lube
and 2g/l Sandoclean SPJ (detergent) at a tempera-
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ture of 30°C for 30 minutes; followed by two further
water rinses as specified.

[0038] The treated fabric rope was then dyed in the
same machine using a hot exhaust migration method car-
ried out over a period of 6 hours using an aqueous dye-
bath containing;-

Procion Navy H-EXL dye at 3 per cent owf (on weight
of fabric) (Procion is a trademark of Dystar AG)
Sodium sulphate at 60g/l
Soda ash at 20 g/l
A-Lube at 2 per cent owf ( on weight of fabric).

[0039] After dyeing and washing off, the fabric was
treated with a soft-finish bath. This was an aqueous bath
comprising 0.5 g/l of Hansasoft 2707 (a microsilicone sof-
tener), 1 g/l Edunine CSA (a cationic softener) and 1 g/l
acetic acid (40%). Softening was carried out at a tem-
perature of 40°C for 20 minutes.
[0040] In all the wet processing steps described above
in this Example, the rope speed used in the modified
Thies Rototumbler was 400 metres per minute.
[0041] The soft-finish bath was then withdrawn and the
machine was run dry firstly to dry the fabric and then to
subject it to a dry tumbling or beating action under the
impetus of the air jet. The drying was done by raising the
air temperature gradually to 140°C whilst monitoring the
moisture content of the air. When the fabric was dry, the
machine was run dry for 20 minutes at an air temperature
of 120°C followed by a further 15 minutes at an air tem-
perature of 70°C, with a rope speed throughout the dry
running of 900 metres per minute.
[0042] At the end of the process, the fabric rope was
removed from the machine and spread out to full fabric
width, and the surface of the fabric was examined. It was
evenly dyed to a full navy shade, had a uniformly clean
surface appearance and had the desired handle and look
of a soft-touch surface finish, which was of sufficient de-
velopment to be characterized as a peach-touch finish.

Example 2

[0043] The procedure of Example 1 was repeated us-
ing a lyocell fabric comprising a woven fabric of basis
weight 200 gsm constructed in a 2 by 1 twill weave from
yarn of count 1/20s Ne. The yarn comprised 60 per cent
by weight of TENCEL lyocell fibres and 40 per cent by
weight of cotton fibres.
[0044] The resulting dyed fabric was evenly dyed to a
full navy shade, had a uniformly clean surface appear-
ance and had the desired handle and look of a soft-touch
surface finish, which was sufficiently developed to be
characterised as a peach-touch finish.

Example3

[0045] A lyocell fabric comprised a knitted fabric of ba-

sis weight 240 gsm knitted in an interlock construction
from yarn of count 1/40s Ne comprising 100 per cent
TENCEL lyocell fibres.
[0046] The fabric was formed into a rope and was treat-
ed by the processes described in Example 1 but with the
difference that there was no need to carry out a scouring
operation. The resulting fabric was evenly dyed, had a
uniformly clean surface appearance and had the desired
handle and look of a soft-touch surface finish.

Examples 4, 5 and 6

[0047] The procedure of Example 3 was repeated us-
ing three different knitted fabrics:-

Example 4 - a single jersey construction of basis
weight 170 gsm knitted from yarn of count 1/30s Ne
comprising 97.5 per cent by weight of TENCEL lyo-
cell fibres and 2.5 per cent by weight of LYCRA elas-
tomeric filament ( LYCRA is a trademark of Du Pont
Corp.).

Example 5 - a pique construction of basis weight 200
gsm knitted from yarn of count 1/14s Ne comprising
100 per cent TENCEL lyocell fibres.

Example 6 - a Ponti de Roma construction of basis
weight 230 gsm knitted from yarn of count 1/14s Ne
comprising 100 per cent TENCEL lyocell fibres.

[0048] All three knitted fabrics were evenly dyed, had
a uniformly clean surface appearance and had a soft-
touch surface finish.

Example 7

[0049] The process of the invention was operated at
laboratory scale to examine the possibility of dyeing the
polyester component of a polyester/lyocell blend fabric
during the fibrillation-inducing step of the process.
[0050] The lyocell fabric sample was a woven fabric
having warp yarns of count 1/30s Ne comprising 100 per
cent TENCEL lyocell fibres and weft yarns of count 1/53s
Ne comprising 100 per cent polyester fibres. The overall
TENCEL/polyester blend was 70:30 (by weight).
[0051] After the fabric sample had been scoured to re-
move any size, it was processed in a laboratory rotary
dyeing machine, a Roaches Rotadyer. The sample was
put into a dyeing tube together with an aqueous treatment
liquid comprising 6.4 g/l acetic acid, 1.0 ml/l (millilitres
per litre) DS-14 (a dispersing agent), and 1.0 per cent
owf of Dispersol Navy XF (a disperse dye for dyeing the
polyester weft yarn) at a liquor to fabric ratio of 20:1 (by
weight). The tube was then loaded into the machine and
processed. The temperature of the treatment liquid was
set at 50°C for 5 minutes before being raised to 130°C
at a rate of 1.5°C per minute. The treatment liquid was
held at 130°C for 45 minutes at superatmospheric pres-
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sure and then cooled down to 80°C.
[0052] The fabric sample was then removed from the
dyeing tube, thoroughly rinsed with water and then re-
turned to the dyeing tube in order to dye the TENCEL
fibre component. The aqueous dye liquor used com-
prised Procion Navy H-EXL at 1 per cent owf, sodium
sulphate at 40 g/l, and Ludisol (an oxidizing agent) at 3
g/l. The liquor to fabric ratio was 20:1.
[0053] The fabric sample was dyed in the Roaches Ro-
tadyer using a hot exhaust migration method in which
the fabric was first set, at a temperature of 50°C for 5
minutes, in the dyebath auxiliaries before the dye itself
was added to the liquor. Next the temperature of the dye-
bath was raised to 95°C at a rate of 1.5°C per minute,
and the treatment liquor held at 95°C for 30 minutes and
then cooled down to a temperature of 80°C. Sodium car-
bonate was then added to the dyebath up to a solution
concentration of 15 g/l, and the dyebath temperature was
held at 80°C for a further 45 minutes.
[0054] The dyed fabric sample was removed from the
dyeing tube, rinsed with water and then washed in an
aqueous solution comprising 2 g/l Sandopur SR (a de-
tergent) for 20 minutes at a temperature of 95°C before
being rinsed with water again and then allowed to dry in
air.
[0055] The dry fabric sample was softened in an aque-
ous softening bath comprising 2 per cent owf Hansasoft
2707 and 3 g/l Sandacid (buffered acetic acid). The bath
was applied to the fabric in a Tupesa garment dyeing
machine at a temperature of 40°C for 20 minutes. The
fabric was then tumble-dried in a garment tumble-drying
machine at a temperature of 80°C for 50 minutes followed
by a 20 minute cooling-down period.
[0056] The fabric sample was evenly dyed to a navy
shade and had a clean, soft-touch finish. The soft-touch
finish was not so pronounced as the finish achieved in
the commercial scale trials described in the previous Ex-
amples but was sufficient to demonstrate the feasibility
of combining the carboxylic acid treatment with the dis-
perse dyeing of the polyester component of the fabric.

Example 8

[0057] The procedure of Example 7 was repeated us-
ing a woven lyocell fabric having a. warp of count 1/30s
Ne comprising 65 per cent,by weight of TENCEL lyocell
fibres and 35 per cent by weight of viscose rayon fibres
and a weft of count 1/57s Ne comprising 100 per cent
polyester fibres. The overall blend proportions were 46
TENCEL lyocell:25 viscose rayon:29 polyester (by
weight).
At the end of the procedure, the lyocell fabric was dyed
and finished to the same standard as the fabric processed
according to Example 7.

Example 9

[0058] A lyocell fabric comprised a knitted fabric of ba-

sis weight 240 gsm knitted in an interlock construction
from 100 per cent TENCEL lyocell fibres. The fabric was
formed into a fabric rope which was loaded into a pilot-
scale liquor jet dyeing machine (a Colora machine). The
machine was rated for use at above atmospheric pres-
sure.
[0059] The treatment liquid for use in the fibrillation-
inducing step was then introduced into the machine. It
was an aqueous solution comprising 0.8 g/l formic acid
(100%) and 4 g/l A-lube (a lubricant). This treatment liquid
was set at a temperature of 50°C. The machine was then
run in a closed condition, with the rope of fabric being
transported through the machine by the jets of treatment
liquid. During this step, the treatment liquid was heated
up to a temperature of 130°C at a rate of 1.5°C per minute
and held at that temperature for 45 minutes at above
atmospheric pressure. The treatment liquid was then
cooled down to 50°C before being run out of the machine.
[0060] The fabric rope was then rinsed, dyed and given
a soft finish treatment in the same jet dyeing machine,
using the recipes and conditions described in Example 1.
[0061] At the end of this sequence of operations, the
fabric rope was removed from the jet dyeing machine
and loaded into the modified Thies Rototumbler machine
referred to in Example 1 for a dry beating operation as
described in Example 1.
[0062] After removal from the Rototumbler, the fabric
was spread out to full width and examined. It was evenly
dyed with a uniformly clean surface appearance and had
the desired handle and look of a soft-touch surface.

Claims

1. A process for producing a dyed and finished lyocell
fabric having a clean, soft-touch finish, comprising
subjecting a lyocell fabric to a wet processing treat-
ment using mechanical action to induce fibrillation
on the surface of the fabric and then dyeing the fabric
before giving it a tumbling treatment to develop the
clean, soft-touch finish, characterised in that the
fibrillation-inducing step is carried out at above at-
mospheric pressure, using as the wet processing liq-
uid an aqueous solution of a carboxylic acid which
is at a temperature which is above the boiling point
of the solution at atmospheric pressure.

2. A process according to claim 1, characterised in
that the lyocell fabric is processed in fabric rope
form.

3. A process according to claim 2, characterised in
that the fibrillation-inducing step is carried out in a
jet dyeing machine.

4. A process according to claim 3, characterised in
that the jet dyeing machine is an air-jet dyeing ma-
chine.
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5. A process according to claim 1, characterised in
that the lyocell fabric is in the form of piece goods
or a garment.

6. A process according to any preceding claim, char-
acterised in that the carboxylic acid is a lower
aliphatic carboxylic acid.

7. A process according to any preceding claim, char-
acterised in that the concentration of the carboxylic
acid in the wet processing liquid is in the range from
0.2 to 50 g/l.

8. A process according to any preceding claim, char-
acterised in that the carboxylic acid is acetic acid.

9. A process according to claim 8, characterised in
that the concentration of the acetic acid in the wet
processing liquid is in the range from 2 to 50 g/l.

10. A process according to claim 9, characterised in
that the concentration of the acetic acid in the wet
processing liquid is in the from range 3 to 10 g/l.

11. A process according to claim 6, characterised in
that the carboxylic acid is formic acid.

12. A process according to claim 11, characterised in
that the concentration of the formic acid in the wet
processing liquid is in the range from 0.2 to 4 g/l.

13. A process according to claim 12, characterised in
that the concentration of the formic acid in the wet
processing liquid is in the range from 0.4 to 1.2 g/l.

14. A process according to any preceding claim, char-
acterised in that the fibrillation-inducing step is car-
ried out at a temperature of 120°C to 140°C.

15. A process according to claim 14, characterised in
that the time of treatment at the specified tempera-
ture range is from 30 to 80 minutes.

16. A process according to any preceding claim, char-
acterised in that the fibrillation-inducing step and
the subsequent dyeing step are carried out in the
same equipment.

17. A process according to any preceding claim, char-
acterised in that the lyocell fabric comprises a blend
of lyocell fibres and polyester fibres, and in that the
polyester fibres are dyed with a disperse dye during
the fibrillation-inducing step.

18. A process according to any preceding claim, char-
acterised in that the lyocell fabric is a knitted fabric
which is processed in fabric rope form and is also
scoured in fabric rope form using the same equip-

ment as is used for the subsequent fibrillation-induc-
ing and dyeing steps.

19. A process according to any preceding claim, char-
acterised in that the tumbling treatment to develop
the clean, soft-touch finish is a dry treatment.

20. A process according to claim 19, characterised in
that the tumbling treatment is carried out on the lyo-
cell fabric in the form of a fabric rope using a fabric
rope tumbling machine.

21. A process according to claim 20, characterised in
that the tumbling treatment is carried out using an
air temperature of 50°C to 150°C for a period of from
30 to 50 minutes.

Patentansprüche

1. Verfahren zur Herstellung eines gefärbten und Fi-
nish-behandelten Lyocell-Textils, das ein reines,
weich-griffiges Finish hat, umfassend Unterziehen
eines Lyocell-Textils einer Nassbearbeitungsbe-
handlung unter Verwendung eines mechanischen
Vorgangs, um eine Fibrillierung an der Oberfläche
des Textils zu bewirken, und danach Färben des
Textils, bevor es einer Tumbling-Behandlung unter-
zogen wird, um das reine, weich-griffige Finish zu
entwickeln, dadurch gekennzeichnet, dass der ei-
ne Fibrillierung bewirkende Schritt bei einem Druck
über Atmosphärendruck durchgeführt wird, wobei
als Nassbearbeitungsflüssigkeit eine wässrige Lö-
sung einer Carbonsäure verwendet wird, welche ei-
ne Temperatur hat, die über dem Siedepunkt der
Lösung bei Atmosphärendruck liegt.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Lyocell-Textil in einer Textil-
strangform bearbeitet wird.

3. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass der die Fibrillierung bewirkende
Schritt in einer Düsenfärbemaschine durchgeführt
wird.

4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Düsenfärbemaschine eine Air-
Jet-Färbemaschine ist.

5. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Lyocell-Textil in der Form von
Stückware oder eines Bekleidungsstücks vorliegt.

6. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass die Carbonsäure
eine niedere aliphatische Carbonsäure ist.
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7. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass die Konzentration
der Carbonsäure in der Nassbearbeitungsflüssigkeit
im Bereich von 0,2 bis 50 g/l liegt.

8. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass die Carbonsäure
Essigsäure ist.

9. Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass die Konzentration der Essigsäure in
der Nassbearbeitungsflüssigkeit im Bereich von 2
bis 50 g/l liegt.

10. Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass die Konzentration der Essigsäure in
der Nassbearbeitungsflüssigkeit im Bereich von 3
bis 10 g/l liegt.

11. Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Carbonsäure Ameisensäure ist.

12. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Konzentration der Ameisensäu-
re in der Nassbearbeitungsflüssigkeit im Bereich von
0,2 bis 4 g/l liegt.

13. Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass die Konzentration der Ameisensäu-
re in der Nassbearbeitungsflüssigkeit im Bereich von
0,4 bis 1,2 g/l liegt.

14. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass der die Fibrillie-
rung bewirkende Schritt bei einer Temperatur von
120 °C bis 140 °C durchgeführt wird.

15. Verfahren nach Anspruch 14, dadurch gekenn-
zeichnet, dass die Behandlungszeit in dem spezi-
fizierten Temperaturbereich 30 bis 80 Minuten ist.

16. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass der die Fibrillie-
rung bewirkende Schritt und der anschließende Fär-
beschritt in der gleichen Vorrichtung durchgeführt
werden.

17. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass das Lyocell-Textil
eine Mischung aus Lyocell-Fasern und Polyester-
Fasern umfasst und die Polyester-Fasern während
des die Fibrillierung bewirkenden Schritts mit einem
Dispersionsfarbstoff gefärbt werden.

18. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass das Lyocell-Textil
ein Gestrick ist, das in Textilstrangform bearbeitet
und auch in Textilstrangform gereinigt wird, wobei

dieselbe Vorrichtung verwendet wird, wie sie für die
anschließenden die Fibrillierung bewirkenden und
färbenden Schritte eingesetzt wird.

19. Verfahren nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass die Tumbling-Be-
handlung eine Trockenbehandlung ist, um das reine,
weich-griffige Finish zu entwickeln.

20. Verfahren nach Anspruch 19, dadurch gekenn-
zeichnet, dass die Tumbling-Behandlung an dem
Lyocell-Textil in der Form eines Textilstrangs unter
Verwendung einer Textilstrang-Tumbling-Maschine
durchgeführt wird.

21. Verfahren nach Anspruch 20, dadurch gekenn-
zeichnet, dass die Tumbling-Behandlung unter Ein-
stellung einer Lufttemperatur von 50 °C bis 150 °C
für einen Zeitraum von 30 bis 50 Minuten durchge-
führt wird.

Revendications

1. - Procédé de fabrication d’un tissu de Lyocell teint
et apprêté, ayant un fini propre et doux au toucher,
comprenant les opérations consistant à soumettre
un tissu de Lyocell à un traitement par voie humide
utilisant une action mécanique pour induire une fi-
brillation sur la surface du tissu, puis à teindre le tissu
avant de lui appliquer un traitement de séchage ro-
tatif pour développer le fini doux au toucher et propre,
caractérisé par le fait que l’étape induisant une
fibrillation est effectuée à une pression supérieure à
la pression atmosphérique, en utilisant comme liqui-
de de traitement par voie humide une solution
aqueuse d’un acide carboxylique qui est à une tem-
pérature qui se situe au-dessus du point d’ébullition
de la solution à pression atmosphérique.

2. - Procédé selon la revendication 1, caractérisé par
le fait que le tissu de Lyocell est traité sous la forme
d’un boyau de tissu.

3. - Procédé selon la revendication 2, caractérisé par
le fait que l’étape induisant une fibrillation est effec-
tuée dans une machine de teinture à jet.

4. - Procédé selon la revendication 3, caractérisé par
le fait que la machine de teinture à jet est une ma-
chine de teinture à jet d’air.

5. - Procédé selon la revendication 1, caractérisé par
le fait que le tissu de Lyocell se présente sous la
forme d’un tissu à la pièce ou d’un vêtement.

6. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que l’aci-
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de carboxylique est un acide carboxylique aliphati-
que inférieur.

7. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que la
concentration de l’acide carboxylique dans le liquide
de traitement par voie humide se situe dans la plage
de 0,2 à 50 g/l.

8. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que l’aci-
de carboxylique est l’acide acétique.

9. - Procédé selon la revendication 8, caractérisé par
le fait que la concentration de l’acide acétique dans
le liquide de traitement par voie humide se situe dans
la plage de 2 à 50 g/l.

10. - Procédé selon la revendication 9, caractérisé par
le fait que la concentration de l’acide acétique dans
le liquide de traitement par voie humide se situe dans
la plage de 3 à 10 g/l.

11. - Procédé selon la revendication 6, caractérisé par
le fait que l’acide carboxylique est l’acide formique.

12. - Procédé selon la revendication 11, caractérisé par
le fait que à concentration de l’acide formique dans
le liquide de traitement par voie humide se situe dans
la plage de 0,2 à 4 g/l.

13. - Procédé selon la revendication 12, caractérisé par
le fait que la concentration de l’acide formique dans
le liquide de traitement par voie humide se situe dans
la plage de 0,4 à 1,2 g/l.

14. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que l’éta-
pe induisant une fibrillation est effectuée à une tem-
pérature de 120°C à 140°C.

15. - Procédé selon la revendication 14, caractérisé par
le fait que la durée de traitement dans la plage de
température spécifiée est de 30 à 80 minutes.

16. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que l’éta-
pe induisant une fibrillation et l’étape de teinture ul-
térieure sont effectuées dans le même appareillage.

17. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que le
tissu de Lyocell comprend un mélange de fibres de
Lyocell et de fibres de polyester, et par le fait que
les fibres de polyester sont teintes avec un colorant
disperse pendant l’étape induisant une fibrillation.

18. - Procédé selon l’une quelconque des revendica-

tions précédentes, caractérisé par le fait que le
tissu de Lyocell est un tissu tricoté qui est traité sous
forme de boyau de tissu et est également lavé sous
forme de boyau de tissu à l’aide du même appareilla-
ge que celui qui est utilisé pour les étapes induisant
une fibrillation et de teinture ultérieures.

19. - Procédé selon l’une quelconque des revendica-
tions précédentes, caractérisé par le fait que le
traitement de séchage rotatif pour développer le fini
propre et doux au toucher est un traitement à sec.

20. - Procédé selon la revendication 19, caractérisé par
le fait que le traitement de séchage rotatif est effec-
tué sur le tissu de Lyocell sous la forme d’un boyau
de tissu à l’aide d’une machine de séchage rotatif
de boyau de tissu.

21. - Procédé selon la revendication 20, caractérisé par
le fait que le traitement de séchage rotatif est effec-
tué avec utilisation d’une température d’air de 50°C
à 150°C pendant une période de temps de 30 à 50
minutes.
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