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concerned with nmethods of inproving t he vi sual appearance of |yocell
fabrics. 5 It is known that nman-nmade cellul ose fibre can be nade by

extrusion of a solution of cellulose in a'&uTtabI e solvent into a

coagul ating bat h. One exanpl e of $IBREA TRENTMENTS | S described in
US- A- 4, 246, 221, the contents of WAT ch are 1 ncor porated herein by way of

reference. 10 Cellulose is dissolved in a solvent -such as an aqueous
tertiary am ngilidxiofe theorinventition N- net hyl nor phol i ne N- oxi de. The
resulting solution 1s then extruded through a suitable die into an
aqueous bath to produce an assenbly of filaments which is washed in water
to renmove the sol vBhisadaveEntiion ds cpreeryed vith mgthodsr ofcdmproving

referred to aghe viSLWiNapPeatainte offNYdded Icedudrae fibre produced

t her eby Is referred to as "sol vent-spun" cellul ose fibre or as | yocel |
fibre. Lyocell fibre is to be distinguished from cellulose fibre nade by
ot her knowngpr ocesges isWkrdwr elhatomaid-nidde f @& Dhiloge of ibraokrhl becmadiecal

et Ve ©F ! SR an Mk o Sen PRSI, calIRURA AN BRicanig
used herein, sohwensr mintd yaceidaguliatisiy nbabk. a Oneckkampie fabhrsuch a
obtained by agrgegaq’ Cis0es¥ritid"" A9 us-a-4,246,221, the contents of
which are incorporated herein by way of reference.
10 Cellulose is dissolved in a solvent such as an aqueous
tertiary amine N-oxide, for example N-methylmorpholine
N-oxide. The resulting solution is then extruded throﬁgh a
suitable die into an agqueous bath to produce an assembly of
filaments which is washed in water to remove the solvent and
13 is subsequently dried. This process is referred to as
"solvent-spinning"”, and the cellulose fibre produced thereby
is referred to as "solvent-spun" cellulose fibre or as
lyocell fibre. Lyocell fibre is to be distinguished from
cellulose fibre made by other known processes, which rely on
20 the formation of a socluble chemical derivative of cellulose
and its subsequent. decomposition to regenerate ' the
cellulose, for example the viscose process.

As used herein, the term "lyocell fibre" means a
cellulose fibre obtained by an organic. solvent spinning
25 process, wherein the organic solvent essentially comprises
a mixture of organic chemicals and water, and wherein
solvent spinning involves dissoclving cellulose in the
organic solvent to form a solution which is spun into fibre
without formation of a derivative of the cellulose. As used
30 herein, the terms *"solvent-spun cellulose fibre" and
"lyocell fibre" are synonymous. As used herein, the term
"lyocell yarn" means a yarn which contains lyocell fibre,
alone or in blend with other type(s) of fibre. As used
herein, the term "lyocell fabric" means a fabric woven or



25 pro wherein the organic solvent essentially conprises a mxture
of orga‘ﬁ%@s’eﬁé% cals and water, and wherein solvent spPKATGRPSOMBELves
di ssolving cellulose in the organi c solvent to forma solution which is
spun into ficbre wthout forrration of a derivative of the cellul ose. As

used 30 herein, the terns "sol vent-spurg €el |l ul ose fibre" and "I yocel |
fibre" syn As used herejn, the term neans a
yarn whi cﬁ‘ egyngrptyoé@qnsm ng ie%ﬁ%n§°f99 |91fb|"bﬂ‘& tlli’é’icetlylpe(s)

of fibre. yarhs.used herein, the term”lyocell fabric” rreans a fabric
woven or WD 95/ 24524 o
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stress 1In tate. Fi'b tlon occurs - structure
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dtof f tted fab : d
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dyei ng 19 $e84sc$a have o8| VIxgsted!’ misuad BRQ#MlmichbM| be.
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produce ggeater de ion., Lyocell fibres appear to be
parti cul aF’Py ca’éﬁﬁgl ?‘?Y/e "ﬁ‘f'waébr 5&’?’-’85 ipp chrpa‘F*P%orf-j\HIHF ofRELNGypes of
treatment in a wet and swollen state. Wet treatment

processes such as dyeing processes: inevii:a’bly eubject fibres
15 to mechanical abrasion. Higher temperatures and longer

times of treatment generally tend to produce greater degrees

of fibrillation. Lyocell fibres appear_ to be particularly

sensitive to such abrasion in comparison'w:l.th--cther types of
_ cellulose fibr’e, in particular cotton which has an
20 inherently very low fibrillation tendency.

It is an ob_ject of the present invention to provide -
dyed lyocell 'fabri'c which does not exhibit a "frosted"
appearance and which does not develop such a "frosted"
appeer’ance_ after repeated 1aundering. 'i'his improvement is

25 referred ‘to hereinafter eS_ improving the colour properties
of the lyocell fabric. This term "colour properties" is to
be distinguished from _'tne terms "uniform dyeabil-ity“. and
"level dyeing" commonly used in the art. ‘In general, the
levelness of dyeing of a fabric does not change on repeated.

30 laundering. Cotton is a natural fibre, and its dyeability

- varies from fibre to fibre. In contrast, lyocell fibres are
made by a controlled manufacturing" process an_d exhibit

- uniform dyeability. Cotton does not fibrillate, and so its
colour properties do not change during prcceeing or

35 laundering. The colour properties of known lyocell fabric
may change depending on the type of treatment to which it is
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cellul ose i ,n particular cotton which has an 20 inher ow
fibriIIati%ﬁ#%%?#géncy. It is an object of the pres?ﬁ%b¥ﬁé§®%?%n to

provi de dyed | yocell fabric which does not exhibit a "frosted"
appear ance and whi ch does not devel op such a "frosted" appear ance after
repeat ed | aundering.__This inprovenent is~25"referred to hereinafter as

| mprovi ng t hesyxpjdited) OPerﬁdzeS,exaaf(?ﬂéﬁ,e Ipepsedtded adundeditie (cinorEDy OUr
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contrast, |yddnni g dHER Uy SnprVeg Sd RO Brobdd¥ey of tne
and exhi bi td fabriifcor m dyeability. Cotton does not fibrillate, and so its
col our properties do not change during processing or 35 | aundering. The

col our properties of known |yocell fabric may change dependi ng on the

type of trea it is WO 95/ 24524
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B e her o, AR5 RSP IE, madl 85! LLUBIHED Mdcon
(cellul ase) tfidsesantin paxtdsularf iy ithe fotmafe valrdn dmmfiabrds ,t te dhleour
properties obrddess® Kithil Gas meRACELE QLGN 27 { Mercerisation consists in
10 treating the fibres with a strong alkali, usually aqueous
sodium hydroxide, followed by washing with water and dilute
acid to remove the alkali and drying. Cotton yarn and
fabric may be held under tension during the treatment with
alkali. The reasons for mercerising are to obtain (1)
15 increased colour yield on dyeing or printing, (2) improved
easy-care properties, (3) improved fibre lustre (when the
cotton is held under tension during mercerising), and (4)
more uniform dyeability. Cotton fibres are coated with
mineral waxes and pectins which are removed by this
20 treatment with aqueous alkali. Removal of these impurities
increases the absorbency and dye recéptiveness of the cotton
fibres. If cotton contains a high proportion of thin-walled
immature fibres, mercerising swells these fibres and makes
them dye more like maturer fibres, thereby promoting uniform
25 dyeing.

It is well known that man-made cellulose fibres such as
viscose rayon and cuprammonium rayon fibres have naturally
high dye receptiveness and lustre, generally higher than
that of cotton. It is also well-known that such rayon

30 fibres do not contain non-cellulosic waxy impurities. It is
further well known that such rayon fibres are much less
resistant than cotton to the action of sodium hydroxide.
When rayon fibre is mercerised using 10 to 30 percent by
weight aqueous sodium hydroxide, as might be used for

35 cotton, the fibre becomes harsh and brittle, loses lustre



It has_been known for many years to subject cotton fibres, in particular
in t he MOTA%H yarn or fabric, to the process known asPGRHEB/A0484 i on.:
Mercerisation consists in 10 treating the fibres with a strong al kal i,
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the form of staple fibre, tow, continuous filaments, spun
yarn or lyocell fabric. Mercerisation of lyocell fabric may
be preferred. ' S

A typical mercerisation process for cotton yarn or
15 fabric includes the steps of: |

(1) wett_ing’ the cotton with a s_olution of caustic soda
(10 to 30, often 20 to 25, per cent by weight
sodium hydroxide in water) at ambient or slightly
. : ele_vated-' temperature, for example at up to about
20 - 35°C; - |
. (la) optionally washing with water;

(2) souring with dilute aqueous acid (for example up

' to 3, preferably 1 to 3, per cent by weight_ of an

inorganic acid such as sulphuric acid or

25 hydrbchlbric acid or an organic acid such as
acetic acid); | o '

(3) washing one or more times with water to remove the
,acid; the final wash may optionally 'con_t_ain a .
_ slightly alkaline softener to neutralise the last
30 traces of acid; and ' '



-4- and jally dissolve in the nercerising liquor. \Wen rayon
fabric soag%!’%%‘ suc% strong sol uti ons of sodi umg hgdroxi FET(GBY048d ¢
with water, it beconmes very swollen and | oses nearly all its strength,
with the result that the 5 fabric becones very liable to nechanical danage.
Di scl osure of the invention Accor®ling to the invention a nethod of

| mprovi ng the co r ty C f',@ug, | SRS al rgSi-Ng
the fibre. 10 w#he&%‘@% *ﬁ?iﬁte_éar?g'ye{)er séu | c{ée)g%t %hnag?'ger | gtfi gﬁki n
the formof staple fibrdS t&% &BntmAnYEesti BdmeRROULpIR0°G ar9F orotleEel |

fabric. Mercerisation ofohveselidbnd PbhasnERY be preferred. A
typi cal nercerisation process for cotton yarn or 15 fabric includes the

st eps of: (1) wetting the cotton with a solution of caustic soda
(10 to 30, often 22imblab, cpadittohsbantei eptipment are appashipriatedrfox de

exanpl o nt DYEREEh floge: MY oo ol Sopt fonal Iy washi ng wi th

wat er ; (2) souring with dilute aqueous acid (for exanple up

to 3, preferably lrd &3 hidgf1¢ SUrg 1 n&t Pfocell fibre, which is a
man-made cellulose fibre, can satisfactorily be treated with
strong alkali in a mercerisation process. Other man-made
cellulose fibres, for example viscose rayon and cuprammonium

10 rayon fibre, suffer severe damage under such conditiomns.

Lyocell fibre treated according to the method of the
invention may subsequently be dyed using known dyestuffs for
cellulose in known manner. Dyed lyoé:ell fabric containing
fibre treated by the method of the invention has good colour

15 properties and retains good colour properties on repeated
laundering. In particular, such fabric has a much less
"frosted" appearance than fabric subjected to the same
processing steps but with omission of the mercerising
treatment of the invention.

20 _Procedures are known in which lyocell fibre is treated
with a variety of chemical reagents, for example cross-
linking agents, ﬁhereby reducing the degree of fibrillation
and/or the tendency to fibrillation of the fibre. Such
- procedures generally cause an improvement in the colour

25 properties of the 'fibre. However,- such' known procedures may
éuffer from the disadvantage that the imprdvement thereby
produced may not be permanent. The colour properties of the
fibre may for example deteriorate during repeated
laundering. Furthermore, such known procedures may impair

30 the dyeability .or physical properties of the fibre. The
method of the invention has advantages over such known
procedures in that the improvement in colour properties
thereby obtainad remains through repeated laundering cycles;
that the mercerised fibre has good dyeability; and that the
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U cuprammoni um 10 rayon fibre, suffer severe damage under
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Coll ul ooe 1n a8 Redbbis FUI> bloY fibrdisiiell 28 L8 Cotsls brotertien . .
by the nedffRrdpdt hbYi nkde i invRRtiRd i8] obpt fully understood.

Unmercerised and mercerised samples of lyocell fabric appear

degree of fibrillation, provided that they have otherwise
been treated in the same way.

Lyocell fibre or fabric, particularly fabric, treated

by the method of the invention may subsequently be treated

fibrils from the fabric in known manner. Many cellulase
preparations suitable for the treatment of cellulosic
fabrics are available cumﬁercially.7Mercerisatioh generally
hardens the handle of cellulosic fabrics. It has
surprisingly been found that cellulase treatment softens the
handle of mercerised lyocell fabric to an unexpectedly large
extent. '

_ The dégreé of fibrillaticﬁ* of -iyocell"'fibres and
fabrics may be assessed by thé"following test method:-

Test Method (Assessment of ?1brillation)

There 1is no universally accepted standard for

assessment of fibrillation, and the'following.meghod was

used to assess Fibtillétibn Index (F.I.). Samples of fibre

‘were arranged into a series showing increasing degrees of

fibrillation. A standard length of fibre from each sample

was then measured and the number of fibrils (fine hairy

spurs extending from the main body of the fibre)_along the
standard length was counted. The length of each fibril was
measured, and an arbitrary number, being the number of

]



15 properti retains good col our properties on repeated | aunderi ng.
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fabric subjected to the sane processi ng steps but with om ssion of the
mer ceri si ng treatnment of the invention. 20 Procedures are known in
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fabrics. other sample of fibre, five or ten fibres were visually

compared under the microscope with the standard graded

fibres. The visually determined numbers for each fibre were

then averaged to give a Fibrillation Index for the sample

15 under test. It will be appreciated that visual

determination and averaging is many times gquicker than

measurement, and it has been found that skilled fibre
technologists are consistent in their rating of fibres.

Fibrillation Index of fabrics can be assessed on fibres

20 drawn from the surface of the fabric. Woven and knitted

fabrics having F.I. of more than about 2.0 to 2.5 are
normally found to exhibit an unsightly appearance.

The invention is illustrated by the following Examples,
in which parts and proportions are by weight unless
25 otherwise specified:-

Example 1

A piece of 2x1 twill fabric (190 g/m’) woven from 100%

Tencel 20 tex yarn (fibre 1.7 dtex) was prepared in open
width by scouring with sodium carbonate and an anionic
30 detergent at 90°C and can-drying at 140°C. (Tencel is a
Trade Mark of Courtaulds Fibres (Holdings) Limited for
lyocell.) .For mercerising, it was immersed in 14% aqueous
sodium hydroxide at ambient temperature for 45 seconds, and
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I ndex (F. so<;a EahateBOICS iThe traataed afabmirdiyed @ a;eiee_pms rehade) .
I ncreasi NG, Le o suﬂreatt.é%r%iéfé' on. A standard length of fibre from each

sanpl e 30 was t en neasure he nunber of fibrils (fine hairy spurs
extending fromthe nmain body of the fibre) along the standard | engt h was

‘countegy  The jredokdo oineaea bEbtabries werdethenchashdd! A (U drdY @
number, beungbql h&f a toftal of five times. The appearance of the
treated piece was considerably less frosty than that of the
untreated control piece. Under the microscope, the fibrils
in the treated sample appeared shorter than those in the
15 control and appeared to be stuck to the main pa:t of the
fibre. :

Samples of fibre were removed from the pieces of fabric
and their F.I. assessed by the Test Method described above.
The F.I. of fibres from the untreated control and the

20 treated fabric were 5.2 and 3.1 re_sp_e'ctive,ly.' . The
appearance of the mercerised fabric was atisfaci:ory despite
its relatively high F.I. - '

Example -2

_ A piece of Tencel fabric as used in Example 1 was .
25 treated (mercerised) and dyed as in Example 1, except that
a 25% solution of sodium hydroxide was used. The treated
plece and an untreated control piece wér;e washed a single
time, after which fibrillation was observed to be more
evident in the untreated piece. The two pieces' of fabi:ic _
30 were then immersed in an agueous solution containing 3 ml/1
' Primafast 100 (a cellulase preparation available from
Genencor) (Primafast is a Trade Mark) at pH 5.0 for 60
minutes at 55°C to remove fibrils, rinsed and dried. 'I'he ‘two
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The colour properties (i.e. freedom from a frosted visual appearance, especially in dyed form) of Iyocell fibre, in particular in fabric
form, can be improved by mercerising the fabric. The hand of the mercerised fabric can be softened to a marked degree by treatment with

a cellulase enzyme.
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