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MA191JFACWRI OF EX~RUDBD AgICL£S 

Field of the invention 

This invention relates to methods of manufacturing 

cellulose articles in which a solution of cellulose in a 

S tertiary amine N-oxide is extruded by way of a die into a 

coagulating bath. 

It is known that cellulose can be dissolved in certain 

tertiary amine N-oxides (which may for convenience also be 

called amine oxides) to form a solution or dope which can be 

10 extruded by way of a die into a coagulat:.ing bath to form 

shaped articles such as fibres and films. ~he dope generally 

contains a small proportion of water, and the coagulating 

bath is usually an aqueous bath. The coa~ulated article is 

then washed to remove residual amine oxide therefrom. This 

15 process is an example of a solvent-spir..ning process, and 

fibre so produced may be called solvent-spun cellulose fibre 

or lyocell fibre. An example of a suitable amine oxide 

solvent is N-methylmorpholine N-oxide (N)IM()). 

Background art 
20 US-A-4,261,943, the contents of whi~h are incorporated 

herein by way of reference, describes such a 
solvent-spinning process wherein a solution of cellulose in 
aqueous NMKO is extruded by way of a spinnerette throuqh an 

air-gap, for example S or 30 cm in length, to form filaments 

25 which then pass into a water bath, thereby producing lyocell 

fibre. This patent also describes a solvent-spinning 

process wherein the filaments in the air-gap are coated with 

a nonsol vent liquid for cellulose, for example water, 

immediately after extrusion. This is said to reduce the 

30 tendency of the filaments to fuse together in the air-gap. 

wo-A-93/19230 describes a solvent-spinning process 

wherein the filaments in the air-gap are cooled before 

introduction into the coagulating bath, for example by 

subjectinq them to a current of cold air. The temperature of 
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the dope may be 90 t~ 110°C, the temperature of the cooling 
air -5 to +5°C, and the length of the air-gap 60 to 145 mm. 

Disclosure of invention 

Accordinq to the present invention the~= is provided a 
5 method of manufactu:ing extruded articles oi lyocell wherein 

a solution of cellulose in a tertiary a..1ine N-oxide is 
extruded by way c: a die through an 3.ir-gap into a 
coagulatinq bath, ai: beinq supplied to anc discharged from 
the air-gap, charac~:rised in that the ai=-qap comprises a 

10. first reqion adjacent: the face of the c:.:..e and a second 
region more remote from the face of the c~e, Uie moisture 
content of the air supplied to the fi::st reqion being 
maintained at a lowe: value than the moistl.:..:e content of the 
air supplied to the second region. 

15 ~he extruded lyocell articles may take the form of films 

or, preferably, filaments (including nQt only tows of 
filaments which may subsequently be cut to form staple fibre 
but also continuous filament yarns). Whe~ the articles are 
filaments, the die is commonly called a spinnerette, and the 

20 process of extrusion is commonly called spinning. 

The length of the air-gap between. the die and the 

coagulatinq bath is preferably in the range 10 to 160 mm, 
more preferably 15 to 100 mm or 20 to 60 mm. It will be 
understood that, although the gas in the air-gap is 

25 preferably air, other inert gases or gas mixtures, for 

example nitrogen, may be used. 

The two regions of the air-gap may be of the same or 

different lengths. In one embodiment, which may be 
preferred, the leng~h of the first region is less than the 

30 length of the second region. ~he first region is preferably 
3 to 10 mm in length so that the second region occupies the 
remaining longer por~ion of the air-gap. 

The cellulose solution (which may also be called a dope) 
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is conventionally extruded downwardly through the air-qap. 

Air is preferably supplied to and extracted from the air-gap 

in a direction substantially transverse to the direction of 

travel of the dope extrudate throuqh the air-gap, that is to 

5 say horizontally when using such conventional •xtrusion 
techniques. In such a tr11nsverse arrangement, the current of 

air flowing across the air-gap may conveniently be referred 

to as a cross-draft. The velocity of the air supplied to the 

air-gap in both reqions is preferably in the ranqe 1 to 20 

10 m/sec, more preferably 2 to 10 m/sec. It will be appreciated 

that the velocity of the air should be hiqh enouqh to 

maintain different atmospheric conditions around the dope 

extrudate within the two different regions of the air-gap, 

but not so high as to disrupt the orderly passage of the 

15 dope extrudate therethrough. In general, higher velocities 

may cause such disruption ~n longer air-gaps. The velocity 

of the air in the first and second regions of the air-gap 

may be the same or different. Suitable air velocities can be 

determined in any particular case by simple trial. 

20 Methods of discharging air from either or both regions 

can be by extraction. Air can conveniently be supplied to 

and extracted from the air-gap by suitably designed blowinq 

and suction nozzles. It will be understood that separate 

blowing nozzles are required for each of the first and 

2S second regions. There may be one or more suction nozzles. In 

a preferred embodiment, each blowing nozzle faces towards a 

suction nozzle of similar diniensions thereto. This has the 

advantage that it permits closer control of the atmospheric 

conditions around the dope extrudate across each region of 

30 the air-gap; particularly in the first reqion if, as may be 

preferred, the length of the first region is less than the 

length of the second region. 

The temperature of the air supplied to the air-qap is 

generally around ambient temperature, for example in the 

35 range O to 40°C, often 20 to 30°c. The temperature of the 

dope supplied to the die is commonly in the range of about 



W0961217!8 
PCT/GB9f/00030 

-4-

80-12S0C, and the air flow accordingly serves to cool the 
extrudate in the air qap. According to conventional 
practice, the take-up velocity of the extruded article from 
the coaqulation bath is hiqher than the extrusion velocity 

5 of the dope through the die, often by about a factor in the 
range 2. S to 25, so as to stretch the ext.rudate with the 
purpose cf improving its mechanical properties. It is 
thouqh~ that such stretching occurs almost entirely within 
the air-qap. Cooling the extrudate in the air-qap often 

10 restricts the zone in which stretching occurs to the portion 
of the air-qap closest to the face of the die. In the method 
of the invention, i~ may be preferred that substantially all 
the stretching occurs within the first region of the 
air-gap. The take-up velocity of the extruded article is 

LS preferably in the ranqe 5 to 100 m/min. 

The moisture content of the air supplied to the second 
region of the air-gap is preferably in the range of about 1 
to 30 q, more preferably 10 to 20 q, water per kq air 
greater than the moisture content of the·air supplied to t~e 

20 first region. The moisture content o~ the air supplied to 
the first region is preferably in the range 0 to 20, more 
preferably 0 to 10, g water per kg air, and the moisture 
content of the air supplied to the second region is 
preferably in the ranqe 5 to 30 q water per kq air. 

25 Lyocell fibres commonly exhibit a tendency to 
fibrillate, particularly when subjected to mechanical stress 
during hot wet processing treatments such as those commonly 
encountered during fabric manufacture, for example scouring, 
bleaching and dyeing. On fibrillation, long fibrils become 

30 partially detached from the surface of the fibre, giving the 
individual fibres (as well as yarns and fabrics containing 
them) a hairy appearance which may be aesthetically 
unpleasing. It has surprisingly been found that fibre 
produced by the method of the invention may exhibit a lower 

35 tendency towards fibrillation than fibre produced by 
conventional fibre spinning techniques. 

SUBSTlTUTE SHEET (RULE 26) 
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It is known in lyocell spinninq that the dope extrudate, 

for example in the fo:cm of filaments, may on occasion break 
in the air-gap. This type of breakdown may be referred to as 
loss of spinninq stability or as poor spinnability. Evidence 

S of poor spinnability may be provided by observation of 
broken or stuck filaments in the collected product or in 
severe cases by complete breakdown of spinning in the air­
gap or coagulation bath. It has surprisingly been found that 
the method of the invention provides better spinninq 

10 stability than conventional techniques, especially at longer 
air-gaps. Althouqh this effect is difficult to quantify, it 
can readily be confii:med by observation. 

The averaqe deqree of polymerisation ( D. P. ) of the 
cellulose in the dope may generally be in the range 250 to 

15 2000, and is preferably in the ranqe 500 to 2000, further 
preferably 750 to 1000. It has been observed that qood 
spinnability can be obtained over a wide range of conditions 
when cellulose D.P. is in the ranqe 750 to 1000. The degree 
of polymerisation (D.P.) of cellulose is conveniently 

20 assessed by viscosimetry of a dilute solution of cellulose 
in an aqueous metal I amine complex sol vent, for example 
cuprammonium hydroxide solution. A suitable method, based on 
TAPPI Standard T206, is described hereinafter as Test Method 
3. Cellulose D.P. is a measure of the number of 

2S anhydroqlucose units per molecule. It will be understood 
that D. P. measured in this manner is a viscosity average 
D.P. 

Brief descrip~ion of drawing 
The invention will now be more particularly described 

30 with regard to the accompanying drawinq, which is a 
schematic illustration of apparatus suitable for carrying 
out the invention. 

Referring to the drawing, a solution of cellulose in 
aqueous amine oxide is fed by way of a gear pump 1 to a 

·SUBSTITUTE SHEET (RULE 26) 
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spinnerette 2. The dope may for example contain 5 tc 25\ by 

weight cellulose, ;o to 85\ by weiqht NM?'.O and 5 to 15\ by 
weight water, and the temperature of the dope may be in the 
range 80 to 125°c. The dope is extruded downwardly throuqh 

S the holes in the spinnerette 2 into an air qap 3 maintained 
at a temperature below that of the dope, where it solidifies 
to form a bundle of filaments 4. The filaments 4 then pass 
into an aqueous coagulating bath 5, pass partly around a 
roller 6 and are withdrawn for washing, drying and other 

10 conventional processinq operations. The surface speed of the 
roller 6 is higher than the velocity of the dope issuinq 
through the holes of the spinnerette 2 so as to stretch the 
filaments 4. Strei:chin9 of the filaments occurs largely 
within the air qap 3. 

15 A first supply of air is blown into the air-qap 3 in a 
first region 9 adjacent the spinnerette 2 from a blowinq 
nozzle 7 and extracted from the air-gap 
nozzle 8, so that it passes through 
transversely to the direction of travel of 

3 by a suction 
the air-gap 3 

the filaments 4. 

20 The nozzles 7, 8 are so arranged that this procedure serves 
to maintain the temperature and humidity of the atmosphere 
in the first region 9, which lies adjacent the face 2a of 
the spinnerette 2, at desired values. A second supply of air 
is similarly blown into the air-qap 3 in a second reqion 12 

25 remoter from the spinnerette 2 from a blowinq nozzle lO to 

a suction nozzle 11. The nozzles 10, 11 are so arranqed that 
this procedure serves to maintain the temperature and 
humidity of the second region 12, situate between the first 
region 9 and the coagulating bath 5, at desired values. The 

30 nozzles 7 ·and 10 extend to supply air across the entire 
bundle 4 of filaments. The moisture content of the air 
supplied to blowinq nozzle 7 is lower than that supplied to 
blowinq nozzle 10. The temperatures of the two supplies of 
air may be the same or different. 

35 Although the drawing illustrates the supply of two 

different qualities of air into the air-qap, it will be 

SUBSTITUTE SHEET (RULE 26) 
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understood that th::ee or more different qualities of air may 

be so supplied into different regions of the air-gap without 

departing from the spirit of the invention. 

The fibrillation tendency of lyocell fibre may be 

S assessed by the following Test Methods: 

~est Method 1 <Sand Test> 

A small tuft c: fibre containing 100 to 200 filaments is 

cut to 5 mm lengths. These short fibres are placed in a 20 

ml phial containing 4 q of glass micro-beads, and 8 ml water 

10 is added. The phial is securely stoppered and shaken on a 

Stewart flask shaker at 2800 cycles/min for 20 min. 

A few fibres are removed and placed on a microscope 

slide. The fibrillation index (Cr) is calculated from 

optical microqraphs of the fibrillated fibres. The total 

15 lengths of the fib::ils, f, attached to a length of fibre, L, 

are measured. The fibrillation index is given by the 

equation: 

c, • tf/L 

20 This operation can be carried out manually or by image 

analy~is. Alternatively, a set of standard micrographs can 

be set up for comparison. Trained fibre technologists have 

been found to be consistent in their assessment with this 

method. In practice, it is impossible to measure a 

2S fibrillation index above about 30, owing to the difficulty 

in seeing the large number of fibrils. Data are measured on 

the middle of the S mm length of fibre and on the end. 

Experience shows that the result for the fibre end 

correlates best to fabric performance, and only this is the 

30 figure quoted herein as c, (TMl). 
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~est Method 2 <Scour-dye> 

The following method was used ~o assess Fibrillation 
Index (F.I.). Samples of fibre were arranged into a series 
showinq increasinq deqrees of fibrillation. A standard 

S lenqth of fibre from each sample was then measured and the 
number of fibrils (fine hairy spurs extendinq from the main 
body of the fibre) along the standard lenqth was counted. 
The lenqth of each fibril was measured, and an arbitrary 
number, being ~he product of the number of fibrils 

10 multiplied by the average length cf each fibril, was 
dete%ltlined for each fibre. The fibre exhibitinq the highest 
value of that arbit:ary number was identified as being the 
most fibrillated fibre and was assiqned an arbitrary 
Fibrillation Index of 10. A wholly unfibrillated fibre was 

15 assigned a Fibrillation Index of zero, and the remaining 
fibres were ranqed from 0 to 10 based on the microscopically 
measured arbitrary numbers. 

The measured fibres were then used·to form a standard 
graded scale • . To determine the Fibrillation Index for any 

20 other sample of fibre, five or ten fibres were visually 
compared under the microscope with the standard qraded 
fibres. 'l'he visually dete:cmined numbers for each fibre were 
then averaged to give a Fibrillation Index for the sample 
under test. It will be appreciated that visual 

25 determination and averaqinq is many times quicker than 
measurement, and it has been found that skilled fibre 
technologists are consistent in their ratinq of fibres. 

The Fibrillation Index of fabrics can be assessed on 
fibres drawn from the surface of the fabric. Woven and 

30 knitted fabrics havinq an F. I. of more than about 2. 0 to 2. S 
exhibit an unsightly appearance. 

A tow of 1.7.dtex lyoceil fibres was crimped and cut to 
form 30 mm staple fibre, which was spun into 20 tex yarn. 
Tl'Le yarn was knitted into an 80 mm wide stockinette, which 

SUBSTITUTE SHE~ (RULE 26) 
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was scoured and eyed to a navy blue shade. The knitted 

fabric was washed at 40°C in a domestic washinq machine and 

dried in a domestic tumble dryer. The Fil:>rillation Index 

(F.I.) was measured on fibres drawn from the surface of the 

S dry fabric either after scouring and dyeing or after one or 

more wash/tumble (WIT) cycles. 

Test Method 3 - Heasurement of Cuprmpmonium Solution 

Viscosity and D.P. 

This test is based on TAPPI Standard T206 os-63. 

10 Cellulose is dissolved in cuprammonium hydroxide solution 

containing lStO .1 c;/1 copper and 200±5 g/l ammonia, with 

nitrous acid content < o.s g/l (Shirley I~stitute standard} 

to give a solution 

concentration (about l \) . 

of accurately-known cellulose 

Solution flow time through a 

15 Shirley viscometer at 20°C is measured, f:om which viscosity 

may be calculated in standard manner. Viscosity average 

D.P. is determined using the empirical equation: 

D.P. - 412.4285 ln.[ lOO(t-k/t) I n.c] - 348 

where t is flow time in seconds, k the gravity constant, C 

20 the tube constant and n the density of water in g/ml at the 

temperature of the test (0.9982 at 20°C). 

2S 

The invention is illustrated by the following Examples, 

in which parts and proportions are by weiqht except where 

otherwise indicated. 

Example 1 

A spinninq dope was prepared containing woodpulp 

cellulose (various proportions; various degrees of 

polymerisation (O.P.)) specified below, 74-80' NMMO and 7 .s-
12 .6' water. This was extruded by way of a spinnerette (head 

30 temperature 11S°C) containing 95 holes each 80 micron in 

diameter through an air-gap of length specified below into 
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temperature ll5°C) containing 95 holes each 80 mic::-on in 
diameter through an air-gap of lenqth specified below into 
a coaqulatinq bath comprisinq 2St NMMO and 75% water a~ 25 °C 

to form lyocell fibre. Air was blown transversely across the 
5 extruded filaments from upper and lower supplies. The depth 

of the first, upper region of these cross-draf~s was 
approximately 4 mm. The second, lower cross-draf-: was 
produced by directing an air flow from a hand-held electric 
blower through a shaped funnel. The moisture content of the 

10 lower cross-draft was increased where desired by bleeding a 
small amount of low pressure steam into the air supply at 
the entrance to the funnel to increase relative humidity 
(R.H.). The fibre was washed with water to remove residual 
NMMO and dried. It was then assessed for fibrillation 

lS tendency using Test Method l. Samples of fibre were cut to 
form staple fibre which was spun into yarn. Yarn quality 
was assessed visually on a scale of l (very poor) to 5 (very 
good). Experimental details and results are presented in 
Table 1: 

Table 1 

Cellulose to Cellulose D.P. 

Spinning speed 60 m/min; air-gap 

Yarn quality 
c,(TMJ.) 

Filament 
sticking 

20 mm; upper air-supply 
{first region) 20°C/0% R.H.; lower air-supply (second 
region) 20°C/40% R.H. 

15 850 4 5.5 No 
15 630 5 6.5 No 
15 472 5 9.4 No 
12.5 630 4 5.9 No 
10 850 4 5.3 No 
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Spinning speed 30 m/min; air-gap 75 mm1 upper air-supply 
(first region) 20°C/O' R.H.~ lower air-supply (second 
region) 20°C/40\ R.H. 

15 850 4 E.6 No 
15 630 5 ./:. 9 No 
15 472 4 3.3 Some 
12.S 630 3 ".1 Some 
10 850 4 ". 2 No 

Spinning speed 30 m/min; air-gap 150 mm; upper air-supply 
10 (first region) 20°C/40\ R.H.; lower air-supply (second 

region) 30°C/60% R.H. 

15 850 3 3.2 Some 
15 630 3 o.o Little 
15 472 2 0.1 Yes 

15 12.5 630 1 o.o Yes 
10 850 1 2.5 Yes 

Spinning speed 10 m/min; air-gap 150 mm; upper air-supply 
(first region) 20°C/O\ R.H.: lower air-supply (second 
region) 20°C/40\ R.H. 

20 15 850 4 3.8 Little 
15 630 2 1.3 Severe 
15 472 2 o.o Some 

12.S 630 l 0.7 Yes 
10 850 l 3.5 Yes 

25 Spinning speed 10 m/min; air-gap 75 nun; upper air-supply 
(first region) 20°C/40• R.H.; lower air-supply (second 
region) 30°C/60\ R.H. 
15 850 4 o.o No 
15 630 3 1.5 Minimal 

30 15 472 2 o.o Yes 
12.5 630 l 2.1 Yes 
10 850 1 4.8 Yes 
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Example 2 

Example 1 was repeated, except that the dope contained 
15.2% woodpulp cellulose (D.P. 600), 75% NMMO and 9.8% 
water. The fibre so produced was assessed for fibrillation 

S tendency usinq Test Methods 1 and 2. Experimental details 
and results are presented in Table 2: 

Table 2 

Air °CJR.H. 'I 

Upper Lower 

Spin quality 

10 Spinning speed 60 mlmin; air-gap 20 mm 

20/40 s 
30/60 s 

Spinning speed 30 m/min; air-1ap 150 mm 

30/60 3.0 

15 20/40 30/60 2.7 

Spinning speed 10 mlmin: air-gap 75 mm 

30/60 3.3 
60/40 30/60 4.0 

Spinning speed 10 m/min; air-gap 150 mm 

20 - 20/40 

2010 20/40 

1.3 

2.0 

11.0 

9.0 

0.1 

1.7 

3.6 
0.7 

1.2 

3.1 

Filament 

sticking 

No 

No 

Yes 

Yes 

Some 
No 

Severe 

Yes 

F.I. (TM2) 

s"-our/dye 1wrr 

2.7 

4.7 s.s 
4.7 6.0 

l.7 4.1 

1.9 1.9 

2.S 3.S 
1.0 2.0 

S.2 
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The experiments with a 20 mm air-qap were conducted 
with spinning head temperature ll0°C. The experiments with 
longer air-qaps were performed with spinning head 
temperatures of 90, 100 and ll0°C; little difference was 

5 observed between the results, and they have been averaged. 

Example 3 

Example 1 was repeated, except that the temperatures 
and relative humidities of the upper air supply were 20°C 

'ind 40' and of the lower air supply were 30°C and 60\. 
10 Other experimental details and results are presented in 

Table 3: 
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Table 3 

Cell Cell Spinning Air gap Air Tow Spinning Cr 
D.P $ speed mm Velocity tension stability 

m/min m/sec 

630 15 10 20 I 2 44 Good 3.8 

630 15 10 I 20 8 53 I Good 1.9 

630 15 10 I 40 I ., I 25 I Poor 0.0 -
630 15 10 40 8 

! 
52 Good 0.0 

630 15 10 80 I 2 45 Good 0.0 

630 15 20 20 ., 100 Good i.l -
630 15 20 20 8 165 Good 6.4 

630 15 20 40 .2 80 Poor 5.8 

630 lS 20 40 8 148 Good 3.0 

630 15 20 80 ., 
69 OK 2.1 

630 15 40 20 2 120 VGood 10.6 

630 15 40 I 20 8 150 VGood 9.5 

630 15 40 40 2 150 VGood 6.2 

630 15 40 40 8 225 VGood 6.0 

630 15 40 80 2 126 Good 5.4 
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Cell Cell Spinning Air gap Air Tow Spinning Cr 
D.P ~ speed mm Velccity tension stability 

ml min m/sec 

850 13 10 I 20 2 51 VGcod S.i 

850 13 10 20 8 84 VGood 3.0 

850 13 10 40 2 65 OK 2.2 

850 13 10 40 8 151 Good 0.2 

850 13 20 I 20 2 110 VGood s.s 

850 13 20 I 20 8 117 VGood 1.0 

850 13 20 40 2 90 Good 4.5 

850 13 20 40 8 256 Good 6.0 

850 13 40 20 2 140 VGood 8.9 

850 13 40 20 8 170 VGood 6.8 

850 13 40 40 2 130 Good 7.1 

850 13 40 40 8 340 Good 6.0 

850 13 40 80 2 110 OK 5.4 
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Cell Cell Spinning Air gap Air Tow Spinning c, 
D.P " speed mm Velocity tension stability 

m/min ml sec 

850 15 10 20 2 I 240 V Good I 2.7 

850 15 I 10 20 8 I 650 Good I 1.4 

850 lS 10 40 ., I 250 VGood 0.0 -
850 15 10 I 40 8 I 920 Poor 1.3 

850 15 10 80 2 
I 

220 Good 0.6 I 
850 15 10 160 2 I 310 OK 0.0 

850 15 20 20 ., I 300 VGood S.8 -
850 15 20 I 20 8 900 Poor 6.0 

850 15 20 40 2 I 220 VGood 2.4 

850 15 20 40 8 I 900 Poor 2.0 

850 15 20 80 ., 220 VOood 0.2 -
850 15 20 80 8 i 280 Good 0.2 I 
850 15 40 20 2 I 460 VGood 4.6 

850 15 40 20 8 I 1000 Poor 5.8 

850 lS 40 40 2 ! 290 V Good S.4 
I 

850 15 40 40 8 I 800 OK 5.0 

850 15 40 80 2 210 VGood 0.0 
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Tow tension is an arbitrary number, higher values indicating 
higher tensions. some stuck filaments were observed on 
occasion with the longer air-gaps, particularly a.t the 
higher air velocity. 

Example 4: 

A spinning dope was prepared containing 13\ cellulose 
(average D.P. 800), 75t NMMO and 12\ water. It was extruded 
downwardly through a spinnerette1 having 18,400 holes each 70 
micron in diameter clustered in three parallel rows each 

10 about l m long (dope temperature 83 °C), through a 30 mm 
air-gap into a coaqulating bath containing 25% NMMO and 75% 
water to foi:m a tow of lyocell filaments. Two· supplies of 
air were blown transversely across the tow, the upper supply 
at a velocity of 12 m/sec from a 5 mm blowing nozzle 

15 disposed immediately adjacent the spinnerette and the lower 
supply at 9 m/sec from a 25 mm blowing nozzle disposed over 
the lower portion of the air-gap. Air was extracted through 
suction nozzles arranged in opposition· to the respective 
blowing nozzles at the same velocities. The temperature of 

20 the upper (relatively dl:y) air supply was 20°C and its 
relative humidity was 40% (dew point 6°C). The temperature 
of the lower (relatively moist) air supply was 28°C and its 
relative humidity was 78t (dew point 24°C). Spinning quality 
and stability were good. The upper air supply was then 

25 turned off. Spinning quality immediately became poor, and it 
was necessary rapidly to reinstate the upper air-jet in 
order to avoid breakdown of the tow {loss of spinning 
stability) in the coagulation bath. 
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l. A method of manufacturing extruded articles of lyocell 

wherein a solution of cellulose in a tertiary amine 

N-oxide is extruded by way of a die through an air-gap 

S into a coaqulatinq bath, air being supplied to and 

discharged from the air-gap, characterised in that the 

air-gap comprises a first region adjacent the face of the 

die and a second region more remote from the face of the 

die, the moisture content of the air supplied to the first 

10 region being maintained at a lower value than the moisture 

content of the air supplied to the second region. 

2. A method according to claim l, characterised in that 

the length of the air-gap is within the range 10 to 160 

mm, preferably 20 to 60 mm. 

15 3. A method according to claim l or claim 2, characterised 

in that the lenqth of the first region is less than the 

lenqth of the second region. 

4. A method according to claim 3, characterised in that 

the length of the first region is within the range 3 to 10 

20 mm. 

S. A method according to any one of the preceding claims, 

characterised in that the velocity of the air supplied to 

each of the first region and second region is within the 

range 1 to 20, preferably 2 to 10, m/sec. 

25 6. A method accordinq to any one of the precedinq claims, 

characterised in that the air is supplied into the first 

region and into the second region in a direction 

substantially transverse to the direction of travel of the 

extrudate throuqh the air-gap. 
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7. A method according to any one of the preceding claims, 
characterised in that air is supplied into the air-qap 
into the first region and the second region by means of 
blowing nozzles, which are separate for the two regions. 

S 8. A method according to claim 7, characterised in that 
air is discharged from the air-qap by means of a single 
suction nozzle facing towards the blowing nozzles. 

9. A method according to claim 7, characterised in that 
air is discharqed from the air-gap by means of separate 

. 10 suction nozzles facing towards each of the separate 
blowing nozzles and of similar dimensions thereto. 

10. A method according to any preceding claim, 
characterised in that the moisture content of the air 
supplied into the second region is higher than that of the 

15 air supplied into the first region by a value within the 
range l to 30, preferably 10 to 20, g water per kg air. 

11. A method according to any preceding claim, 
characterised in that the moisture content of the air 
supplied into the first region is within the range 0 to 

20 20, preferably 0 to 10, q water per kg air. 

12. A method according to any preceding claim, 
characterised in that the moisture content of the air 
supplied into the second region is within the ranqe 5 to 
30 q water per kg air. 

25 13. A method accordinq to any precedinq claim, 
characterised in that the averaqe degree of polymerisation 
of the cellulose in the solution is within the ranqe 750 
to 1000. 

14. A method accordinq to any preceding claim, 
30 characterised in that the extruded article is in the form 

of filaments of lyocell. 


