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as to nmakd( trefigresmsssalinesuch a solvent-spinning process, cellulose is
dissolved in a solvent for the cellulose such as a tertiary
amine N-oxide, for example N-methylmorpholine N-oxide. The
resulting solution is then extruded through a suitable die
to produce a series of filaments, which are washed in water
15 to remove the solvent and subsequently dried. Such
cellulose fibres are referred to herein as "solvent-spun"
cellulose fibres and are to be contrasted with fibres
produced by chemical regeneration of cellulose compounds,
such as viscose fibres, cuprammonium €£fibres, polynosic

20 fibres and the like.

The present'invention is particularly concerned with
the treatment of such solvent-spun cellulose fibres so as to
reduce the tendency of the fibres to fibrillate.
Fibrillation is the breaking up in a longitudinal mode ofa

25 fibre to form a hairy structure. A practical process to
reduce fibrillation tendency needs not only to inhibit
fibrillation but also to have a minimal effect on subsequent
processability of the fibre and to have as 1little as
possible effect on tenacity and extensibility of the fibre.

30 Some processes which have been investigated by' the
applicants and which will reduce the fibrillation tendency
have the unwanted side effects either of reducing the
tenacity and the extensibility of the fibre or of
embrittling the fibre so as to make it unprocessable.
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2*: CelLul ose fabrics have been treated with resins to give inproved crease
resistance. This type of treatment is described in an article entitled
"Textile Resins" in Encycl opaedi a of Polyner Science and Technol ogy, Vol une
16 5 (1989, WIley-Interscience) at pages 682-710. The resins used are
general ly pol yfunctional materials which react with and crosslink
cellulose. Resin treatnent may reduce break+ng strength and tearing
strength as well as abrasion resistance. Fabrics are usually dyed before

crosslinking 10 b@ekludtoskefahricarhane haan treatedewithsEeFMBdte i HHE® The

literature Of‘mﬁP&rQé{eiE?e%efifﬁ%tair{&‘é.umﬂﬁsnai:%@ o€l | et@stmedt brias
such as cotton and artificial cellulosic fibres ngﬂeéfifUpr mmoni um and
I i

vi scose r ayofeseEibedeniny ean Reprekehe at PRI EIEp 947 at WY 15
i nclude: Manehbge16pheasa Bf\\bolpheki StiienGeh andl MewthridYogyss Viduiumer VG t h,

LT oonaBt Piads (pfsy- B dadlandl) A LalRCRbALTER B! R 144 usea
(W | ey- | nt erare egerera28§) popypiescidnl matedi abx twhicihreagt Gidmanshs,
S. V. 20 Kul'kaphe €1 ; - %Xﬁ%fé{blﬁggiﬁ()% catdieft fAPTRRdL¥EC DraKiify f Or
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and vat dyesstreegthoi @ndf egaring afbrpagthculd® $plica ?on%%?%%ﬁ&ﬂned
PLT10L o heahSE) e g B0 sl dydd dtocer btk g
cost . ReaE@ib%gﬂyﬁg’EFS GXECFFBQEEiéggﬂ%ggFécgéé2%?6??£égﬁégeéf ggfisgg
in Kirk-Qhner, Encyclopaedia of Chem cal Technology, 3rd edition, Volume 8
(1979, VV|ey_|nte&ﬁgieffﬁgrature on the dyeing of fibres, including
natural cellulosic fibres such as cotton and artificial
cellulosic fibres such as cuprammonium and viscose rayon, is
extensive. Representative examples of this 1literature

15 include: Man-Made Fibres, R.W. Moncrieff, 6th Edition
(Newnes-Butterworth, 1975), Chapter 49 (pages 804-951); an
article entitled "Dyeing" in Encyclopaedia of Polymer
Science and Engineering, Volume 5 (Wiley-Interscience,
1986), pages 214-277; and Textile Dyeing Operations, S.V.

20 Kulkami et al. (Noyes Publications, 1986). Common types of
dye for cellulose include direct dyes, azo dyes, fibre-
reactive dyes, sulphur dyes and vat dyes. The choice of dye
for any particular application is governed by various
factors including but not limited to the desired colour,

25 levelness of dyeing, effect on lustre, wash-fastness, light-

fastness and cost.

Reactive dyes are described in an article entitled

"Dyes, Reactive" in Kirk-Othmer, Encyclopaedia of Chemical
Technology, 3rd ediﬁion, Volume 8 (1979, Wiley-Interscience)

30 at pages 374-392. These dyes contain a chromophore system
attached directly or indirectly to a unit which carries one

or more functional groups reactive with the material to be
dyed. Reactive dyes for <cellulosic materials are
particularly described at pageé 380-384 of the above-

35 mentioned article. The reactive functional groups tend to
hydrolyse in the dye bath, and reactive dyes containing



30- at Rages 374-392. These dyes contain a chronophore system attached
dlrectly or indirectly to a unit which carries one or nore functional
groups reactive with the material to be dyed. @ Reactive dyes for
cellulosic materials are particularly described at pages 380-384 of the
above- 35 nentioned article. The reactive functional groups tend to

hydrol yse in the dye bath, and reactive_dyes containing -3- several
reactive groups have been used to provide higher fixation efficiency.
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squeezed again to reduce the water imbibition to 100%,
dried, and heated to cure the resin. The cured resin
crosslinks the fibre, and the treated fibre has improved
processability into yarn and cloth. GB-A-950073 describes a

15 similar process. Such processes do, however, embrittle the

fibre and reduce extensibility.

FR-A-2273091 describes a method of manufacturing
polynosic viscose rayon fibre with reduced fibrillation
tendency. The fibre is treated in the primary gel state

20 characteristic of polynosic viscose rayon manufacture with
a crosslinking agent containing at least two acrylamido
groups and an alkaline catalyst. This primary polynosic gel
is a highly swollen gel having a water imbibition of 190-
200%, which is only found in polynoSic viscose rayon that

25 has never been dried.

EP-A-118983 describes a method of treating natural
textile fibres, for example wool and cotton, and 3ynthetic
polyamide fibres to enhance their affinity for disperse or
anionic dyestuffs. The fibres are treated with an aqueous

30 solution or dispersion of an arylating agent. The arylating
agent contains both a hydrophobic benzene or naphthelene
ring and a reactive group such as a halotriazine group.

EP-A-174794 describes a methed of treating natural
textile fibres, for example wool and cotton; and synthetic



is'-a highly swollen gel having a water imbibition-of 190- 200% which is
only found in polynosic viscose rayon that 25 has never been dri ed.
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unsui tabl e f%aisn% rgJ‘l.Jen a %ian%e between all of the required properties
of the solvent-spun fibre is extremely difficult because it
is not sufficient to produce a fibre which will not
fibrillate but which has a very low tenacity or a very low
15 extensibility or a very poor processability. In some cases
it would also be unsatisfactory to produce a fibre which
would be unsuitable for subsequent dyeing.

A process according to the present invention for

providing a solvent-spun cellulose fibre with a reduced

20 fibrillation tendency is characterised in that the fibre is

treated with a chemical reagent having two to six functional

groups reactive with cellulose. Preferably, the untreated

and treated fibre are of substantially the same colour, that

is to say the treatment does not substantially affect the

25 colour of the fibre, and this is hereinafter referred to as
the preferred form of the invention.

Fibrillation of cellulose fibres as herein described is
believed to be due to mechanical abrasion of the fibres
whilst being processed in a wet and swollen form. Solvent-

30 spun fibres appear to be particularly sensitive to such
abrasion and are consequently more susceptible' to
fibrillation than other types of cellulose fibres. Higher
temperatures and longer times of wet processing tend to lead
to greater degrees of fibrillation. Wet treatment processes

35 such as dyeing processes inevitably subject fibres to
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10 simlar to polyfunctional reactive dyes fromthe class of dyes suitable
for dyeing ceIIquﬁ$ SQ&%&Q: %%%%%n%slg%?iised in the preferred form of
the present invention differ from reactive dyes in that they
do not contain a chromophore and so are substantially
colourless. Treatment with such reagents therefore does not
15 substantially alter the colour of the solvent-spun cellulose
fibre. Accordingly, the treated fibre is suitable for
dyeing in any manner known for cellulose fibres, yarns or
fabrics.

The functional groups reactive with cellulose may be

20 any of those known in the art. Numerous examples of such

groups are given in the above-mentioned article entitled

"Dyes, Reactive". Preferred examples of such functional

groups are reactive halogen atoms attached to a polyazine

ring, for example fluorine, chlorine or bromine atoms

25 attached to a pyridazine, pyrimidine or sym-triazine ring.

Other examples of such functional groups include vinyl

sulphones and precursors thereof. Each functional group in
the reagent may be the same or different.

The chemical reagent preferably contains at least one

30 ring with at 1least two, in particular two or three,
reactive functional groups attached thereto. Examples of
such rings are the polyhalogenated polyazine rings
hereinbefore mentioned. Such reaéents have been found to be
more effective at reducing the fibrillation tendency than

35 reagents in which the functional groups are more widely



degr ee of fibrillation than for exanpl e nonof uncti onat—reactive dyes or
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monohal ogenati@dhloroquinoxalinyl or dichlorophthalazinyl group. Other
preferred types of dye include dyes having at least two
vinyl sulphone, beta-sulphatoethyl sulphone or Dbeta-
chloroethyl sulphone groups attached to a polyazine ring.

15 The chemical reagent'is preferably applied to the fibre
in an aqueous system, more preferably in the form of an
aqueous solution. The chemical reagent may contain one or
more solubilising groups to enhance its solubility in water.
A solubilising group may be an ionic species, for example a

20 sulphonic acid group, or a nonionic species, for example an
oligomeric poly(ethylene glycol) or poly(propylene glycol)
chain. Nonionic species generally have less effect on the
essential dyeing characteristics of the cellulose fibre than
ionic species and may be preferred for this reason, in

25 particular in the preferred form of the invention. The
solubilising group may be attached to the chemical reagent
by a labile bond, for example a bond which is susceptible to
hydrolysis after the chemical reagent has reacted with the
cellulose fibre. |

30 The known processes for the manufacture of solvent-spun
cellulose fibres include the steps of:

(1) dissolving cellulose in a solvent to form a
solution, the solvent being miscible with
water;

35 (ii) extruding the solution through a die to form a
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extruding thd Lsa.l)uibiutn belfroneg s teepdi(d vi)o fl'duemfabre may be in the form of
staple fibre or tow, depending on the configuration of the
equipment. An aqueous solution of the chemical reagent may
15 for example be applied to the never-dried fibre by means of
a circulating bath, spray or bubbler. This embodiment may be
preferred when the reagent is a substantially colourless
reagent, that is to say in the preferred form of the

invention.

20 Alternatively, in another embodiment of the invention
the method of treatment of the invention may be carried out
using conventional techniques for reactive dyestuffs, in
which the chemical reagent is used in the same or similar
manner as a reactive dyestuff. In this embodiment, the

25 method may be carried out on tow or staple fibre, yarn or
fabric. The method of treatment in the preferred form of
the invention may be carried out on dried fibre after or
more preferably before or simultaneously with dyeing. If the
treatment is performed before or after dyeing, the fibre is

30 preferably not dried between the treatment and dyeing
processes. The method of treatment may be carried out using
a dye bath which contains both a monofunctional reactive
dyestuff and the chemical reagent, which may be a dyestuff
or a substantially colourless reagent. The method of

35 treatment may be carried out using a bath containing more
than one type of chemical reagent, for example one or more
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the fibre. The wet fibre at the end of step (iii) and
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after step (iv) typically has a water inbibition of In one

enbodi rent of the 10 invention, the fibre gs-treated with the chem cal
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alkaline solution, for example from a solution made alkaline
by the addition of sodium carbonate (soda ash), sodium
bicarbonate or sodium hydroxide. Alternatively, the fibre
may be made alkaline by treatment with mild aqueous alkali
15 in a first stage before treatment in a second stage with the
solution of the chemical reagent. The first stage of this
two-stage technique is kxnown in the dyeing trade as
presharpening. It has the advantage that hydrolysis of the
functional groups in the solution of the reagent is reduced,
20 since hydrolysis of such groups is more rapid under alkaline
conditions. The solution of the chemical reagent used in the
second stage of the two-stage technique may or may not
contain added alkali. If the two-stage technique is used
then preferably substantially all the alkali is applied in
25 the first stage. Fibre treated in this manner has generally
and surprisingly been found to have a lower fibrillation
tendency than in the case when alkali is applied in both of
the stages. It has surprisingly alsc been found that the
fibrillation tendency of the treated fibre may be less after
30 a two-stage treatment in which substantially all the alkali
is added in the first stage than after a single stage
treatment, although the reason for this is not known. This
two-stage technique is accordingly a preferred method of
putting the invention into practice.

ng.

35 The functional groups of the chemical reagent may
react with cellulose at room temperaturé, but it is



treat meat and dyei ng processes. - The nethod of treatnment may be carried
out using a dye bath which contains both a nonofunctional reactive

dyest uf f and the substantially colourless chem cal reagent. The net hod
of 35 treatnment nmay be carried out using a bath containing nore than one
type of chem cal reagent, for exanple one or nore -8- dyestuffs and one

or nore substantially col ourl ess reagents.g The functional groups in any
such dyestuffs and reagents may be the sane or different chem cal species.
The functionagergemqolw rmaeffenebMtt\ocepplnYobeatnte dpducteve &ubstanti@ll as

in the chem ¢gd t %F%gb | t :
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addi ti on og 3:&1 %ﬁf & bor?&{%ﬁm'aﬁ%e & Eaﬁ.gre is 8%85?’8%&?86‘“5&
sodi um  hydruhdisiemethoddr oft ihedtying Head | Jereraylpe beade fduad i e field

treatent i id dageohs BhUaLL bndi {LLslo8 | 28RADRLET ® LhROPIRALLTE 1

a second stage W reagen age
of this two-Sttaam t e hpregferablynyéadi n forre edpainie taﬂaoﬁa tempexatureenifng.

It has the adwapt@ager idwed, Wﬁé%ﬂé'ét&émiﬁ? Emetigne&?%aypﬁ 1Nsbb8nds

solution of the reagent i's reduced, since XSIS of such” groups
20 rapid dfdde a?‘P(a‘F‘iﬂBtﬁﬁndF'PFSnélarﬂ?éﬂé’ol t¥dnb8f seRandfie fitcat0 r%%géﬂ
used in the se@idisstage of the two-stage technique nmay or may not contain
added alkali. If the two- stage technique is used then preferably

substantially all
In chemical reagents carrying more than one of a

particular type of functional group, it is often found that
the functional groups have different reactivities. This is

15 true for example for the polyhalogenated polyazines
hereinbefore mentioned. The first halogen atom reacts more
rapidly with cellulose than a second or subsequent halogen
atom. The method of the invention may be carried out under
conditions such that only one such functional group reacts

20 during the treatment stage, and the remaining functional
group or groups is or are caused to react subsequently, for
example by the application of heat during steaming or drying
or by the application of alkali during subsequent fabric wet
processing.

25 The fibre may be rinsed with a mildly acidic aqueous
solution, for example a weak solution of acetic acid, after
reaction of the chemical reagent with the cellulose in order
to neutralise any added alkali.

The fibre may be treated with 0.1 to 10%, preferably

30 0.2 to 5%, further preferably 0.2 to 2%, by weight of the
chemical reagent, although some of the reagent may be
hydrolysed and so not react with the fibre. In the
preferred form of the invention the chemical reagent may be
reacted with the cellulose fibre so that less than 20%, and

35 preferably less than 10% and further preferably 5% or less,



the alkali is applied in the first stage. Fibre treated in 25 this manner
has generally and surprisingly been found to have a |lower fibrillation
tendency than in the case when alkali is applied in both of the stages. It
has surprisingly also been found that the fibrillation tendency of the
treated fibre may be less after a two-stage treatnment in 30 which
substantially all the alkali is added in tpe-first. stage than after a
single stage treatnment, although the reason for this is not known. This

two- st age tedthithiee dye stideslionithen geldudiosed fibrieo@ref opgupied. .t e as
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reagent may react wth cel ose at roomtenperature, but i

general |y pr &¥&Sphicgh Ba3h 9 Ma¥ nY- BRIKSRCE N I¥ERY al degree of
reaction. For exanple, the reagent may be applied using a hot solution, or

the fibre wetted w the re nt may be .heat ed or, steaned, or .the, wetted
fibre my be heat eéf{l%\{}.ocﬁ%,aﬁenre‘gr,e&a:%?iaf & W& %Z‘(Tn%f’ﬁpeorfs ?gpgéﬁﬁd
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fabric may be treated at a temperature in the range 20°C to
70°C, preferably 40°C to 65°C, further preferably 50°C to
60°C, for a period in the range 15 minutes to 4 hours. This
cellulase treatment may be utilised to remove fibrils from
15 solvent-spun fibres, yarns and fabrics which have been
treated with a chemical reagent according to the method of

the invention.

Solvent-spun cellulose fibre is commercially available
from Courtaulds Fibres Limited.

20 The invention is illustrated by the following
Examples.

Fibre was assessed for degree of fibrillation using
the method described below as Test Method 1 and assessed for
fibrillation tendency using the techniques described below

25 as Test Methods 2-4.

Test Method 1 (Assessment of Fibrillation)

There is no universally accepted standard for
assessment of fibrillation, and the following method was
used to assess Fibrillation Index. A series of samples of

30 fibre having nil and increasing amounts of fibrillation was
identified. A standard length of fibre from each sample was
then measured and the number of fibrils (fine hairy spurs



rapidly .wth cellul ose than a second or subsequent hal ogen atom The nethod
of the invention may be carried out under conditions such that only one
such functional group reacts 20 during the treatnent stage, and the

remai ni ng functional group or groups is or are caused to react
subsequently, for exanple by the application of heat during steam ng or
drying or by the application of al kali dunigng subsequent fabric wet
processing. 25 The fibre nmay be rinsed with a mldly acidic aqueous
sol ution, forextendinga ok s'-@leutmﬁmofb@d:m iaf athe, &ibre)r &lanontde t he

chem cal rea I rd equq:t d
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In the preferred formof the inven t he ch cal reagent may be reacted
with the ceﬁe £ iR doterRing sgo lEofrgl%t‘?‘l'd 35 preferably |ess than
10% and further preferably 5% or |ess, - 10 - of the dye sites on the

celulose, 1157 1 S B o BbA% iy BBETh ] oRUUESHURIL SELMAEBRYEE (e
fibres, partiwas a#d%nﬁirif-t% a%rhemgf‘ébelmss ﬁ’hh@lﬂéﬁﬁéuéhbifﬁbﬁég wafly be
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enzyme nmay be in f orm of _an aqueous sol ution, and the concentration nmay
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detergent in 1t(;1%ass(23|&’tdnoq:'he mTiQ:eroscopically measured arbitrary numbers.

The measured fibres were then used to form a standard
graded scale. To determine the Fibrillation Index for any
other sample of fibre, five or ten fibres were visually

15 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
under test. It will be appreciated that visual determination
and averaging is many times quicker than measurement, and it

20 has been found that skilled fibre technologists are
consistent in their rating of fibres.

Test Method 2 (Scour, Bleach, Dye)

(1) Scour

1 g fibre was placed in a stainless steel cylinder
25 approximately 25 cm long by 4 cm diameter and having a
capacity of approximately 250 ml. 50 ml of a conventional
scouring solution containing 2 g/1 Detergyl (an anionic
detergent) (Detergyl is a Trade Mark of ICI plc) and 2 g/l
sodium carbonate was added, a screw cap fitted, and the
30 capped cylinder tumbled end-over-end at 60 tumbles per
minute for 60 minutes at 95°C. ﬁ‘he scoured fibre was then
rinsed with hot and cold water.



fabric may be treated at a tenperature in the range 20[err]C to 70[err]C,
preferably 40[err]C to 65[err]C, further preferably 50[err]C to 60[err]C,
for a period in the range 15 nminutes to 4 hours. This cellul ase treatnent
may be utilised to renove fibrils from 15 sol vent-spun fibres, yarns and
fabrics which have been treated with a chem cal reagent according to the
met hod of the invention. Solvent-spun cel hyl ase fibre is comercially
avai l abl e from Courtaulds Fibres Limted. 20 The invention is
illustrated bfii)Bledoh| owi ng Exanples. Fibre was assessed for degree of
fibrillation using the nmethod described bel ow as Test Method 1 and assessed

for fibrillation tendency usi ng the techni ques described bel ow 25 as Test
Met hods 2-4. Test N Hal of(Asbéeambingosoinbiprnl gensainingr d5i alfd 35%

uni versal |y app@rdé@ésh shepdridef 0l gpiessfeiin A dkbRibkl abi @71 arédthRyen
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determ ned for each fibre. The fibre exhibiting the highest value of this
product was T Mas Hhenginpehoiidythat Bnd el a4 % and was assi gned
an arbitrary Fibrillation Index of 10. The wholly

10 (iii) Dye

50 ml of a dyeing solution containing 8%, on weight of
fibre, Procion Navy HER 150 (Procion is a Trade Mark of ICI
plc) and 55 g/l Glauber's salt was added, the cylinder
capped, and tumbled as before for 10 minutes at 40°C. The

15 temperature was raised to 80°C and sufficient sodium
carbonate added to give a concentration of 20 g/l. The
cylinder was then capped once more and tumbled for 60
minutes. The fibre was rinsed with ﬁater. 50 ml of a
solution containing 2 ml/1 Sandopur SR (an anionic

20 detergent) (Sandopur is a Trade Mark of Sandoz Ltd) was then
added and the cylinder capped. The cylinder was then
tumbled as before for 20 minutes at 100°C. The dyed fibre
was then rinsed and dried. It was then assessed for
fibrillation using Test Method 1.

25 Test Method 3 (Ball Bearing)

1 g fibre was placed in a 200 ml metal dye pot
together with 100 ml of a solution containing 0.8 g/l
Procion Navy HER 150 (Procion is a Trade Mark of ICI plc),
55 g/1 Glauber's salt and a 2.5 cm diameter ball bea:"ing.

30 The purpose of the ball bearing was to increase the abrasion
imparted to the fibre. The pot was then capped and tumbled
end-over-end at 60 tumbles per minute for 10 minutes at
40°C. The temperature was raised to 80°C and sufficient



unfi brillated fibre was assigned a Fibrillation Index of 10 zero, and the
remai ning fibres were evenly ranged fromO to 10 based on the

m croscopi cally measured arbitrary nunbers. The neasured fibres were then
used to forma standard graded scale. To determine the Fibrillation Index
.for any other sanple of fibre, five or ten fibres were visually 15 conpared
under the mcroscope with the standard grggled fibres. The visually

determ ned nunbers for each fibre were then averaged to give a Fibrillation
| ndex for theostimpl ecarhimatesaddéd bol give apmewientaatiion of s2@l g/l.
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Test Method 4 (Blender)

0.5 g fibre cut into 5-6 mm lengths and dispersed in

500 ml water at ambient temperature was placed in a

15 household blender (liquidiser) and the blender run for 2

minutes at about 12000 rpm. The fibre was then collected,

dried and assessed for fibrillation using Test Method 1.

Test Method 4 provides more severe fibrillating conditions
than either Test Method 2 or Test Method 3.

20 The following Examples illustrate the preferred form
of the invention.

Example 1

Cyanuric chloride was reacted with an equimolar
quantity of poly(ethylene glycol) monomethyl ether having

25 molecular weight 550 to prepare a colourless chemical
reagent having two functional groups reactive with
cellulose. A solution was made up containing 50 g/1 of this
reagent and 20 g/1 sodium carbonate. A hank of never-dried
solvent-spun cellulose fibre having a water imbibition of

30 about 120-150% was immersed in this solution, removed and
squeezed to remove excess treatment liquor. The hank was
then placed in a steamer at 102°C for 5 minutes, rinsed with
water and dried. It exhibited a Fibrillation Index of 1.2.
Untreated never-dried fibre subjected to the same steaming



. isva Trade Mark of Ciba Geigy AG was added to the fibre and a screw cap
fitted to the cylinder. The cylinder was then tunbled as before for 90

m nutés at 95[err]C The bl eached fibre was then rinsed with hot and cold
water. 10 (iii) Dye 50 m of a dyeing solution containing 8% on weight of
fibre, Procion Navy HER 150 (Procion is a Trade Mark of 1Cl plc) and 55 g/l
d auber’'s salt was added, the cylinder cagged, and tunbled as before for 10
mnutes at 40[err]C. The 15 tenperature was raised to 80[err]C and

suf fici ent sqataredurdosghtbitidddatPilyhElat tamcEndeat 06n304. 20 g/ | . The
cylinder was then capped once nore and tunbled for 60 m nutes. The fibre
was rinsed with water. 50 m of a solution containing 2 m /| Sandopur SR

(an anionic 20 det érlg@nr)eagean:ddmdung was add b Wekglganonz fibge s wdhe hen
added and th I as
Srdagd 1og‘f er’?‘Fc 12 ga%é;%r{)e@%m%a@s@ BUﬂblfde R e

for 20 mnutes a re was then rinsed and dri ed. It
was then assddi@dreagent @id| nati Sﬁaﬁ§| nétheshensehdylpse)s so that the
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t he abra5|onﬂéggﬁ#tunﬁfé%gggé ;géﬁﬁgye pot was then capped and tunbl ed

end- over - end e Tor 10 minutes at 40[err]C. The
tenperature was raised to 80[err]C and sufficient -13- sodi um car bonat e

added to give a concentration of 20 9/ Example 2

10' Sandospace R (Sandospace is a Trade Mark) is a
colourless chlorotriazine compound available from Sandoz AG
in the form of a paste and used to provide dye-resist
effects on natural and synthetic polyamide fibres. A
solution was made up containing 50 g/1 Sandospace R paste,

15 20 g/l sodium bicarbonate and 100 g/l Glauber's salt at
70°C. A hank of never-dried solvent-spun cellulose fibre
having a water imbibition of about 120-150% and weighing
about 50 g was immersed in 500 g of this solution for 8
minutes. It was then removed from the solution, squeezed to

20 remove excess treatment liquor, rinsed with water,
neutralised by washing with 1 g/l aqueous acetic acid and
dried.

The treated fibre exhibited a Fibrillation Index of
0.3 measured by Test Method 3 and 3.8 measured by T_est

25 Method 4.
Example 3

A solution was made up containing 50 g/1 Sandospace R
paste, 20 g/1 sodium carbonate, 25 g/l Glauber's salt and 10
g/l Matexil PAL (a mild oxidising agent—nitrobehzene

30 sulphonic acid-used as a textile_auxiiiary to prevent dye
reduction) (Matexil is a Trade Mark of ICI plc). A hank of
dried solvent-spun cellulose fibre weighing 50 g was
immersed in the solution, removed and squeezed to remove



The pot .was then capped once nore and tumbled for 3 hours. The ball bearing
was then renoved and the fibre rinsed with water. 50 ml of a solution
containing 2 m /| Sandopur SR 5 (an anionic detergent) (Sandopur is a Trade
Mar k of Sandoz Ltd) was then added and the cylinder capped. The cyli nder
was then tunbled as before for 20 mnutes at 100[err]C. The dyed fibre was
then rinsed and dried. It was then assessgg for fibrillation using Test

Met hod 1. Test Method 3 10 provides nore severe fibrillating conditions
than Test Metéwzess Trettientod igudit.endShe Grétied | bapkc meiighes] 598 gn

| engt hs and 'ﬁﬁﬁg ' 0 a e t er e I I n
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fibrillating conditions than ejther Test Method 2 or Test Method 3. 20

The fol | owihPHEAHT ACetiqATid enhdni®% erred form of the invention.
Exanple 1 Cyanuric chloride was reacted with an equi nol ar quantity of

pol y(et hyl en ol yCGhle TBROIELEYA S 0Skad oyl RIe Pod L SO LhE! HERARIOR0shO
prepare a col ourl ess chénical reagent avin WO uncti ona roups
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in this solution, renoved and squeezed to renove excess treatnent |iquor

The hank was then placed in a steaner nkaﬂ;PZéeu]C for 5 mnutes, rinsed
rl

with water and dried. It exhibited a Fi atton Index of 1.2. Untreated
never-dried fibre subjected to the sane steam ng
10 Never-dried solvent-spun cellulose fibre was treated

with solutions containing 50 g/1 Sandospace R under various
conditions and assessed for fibrillation tendency by Test
Methods 2-4. After padding with the reagent solution, the
wetted fibre was.either heated at 70°C or steamed at 102°C,
15 rinsed with 0.1% by volume aqueous acetic acid and dried.
Experimental conditions and results are shown in Table 1:

Table 1
Ref. Reagent Bath Fibrillation Index
20 Na CO_ g/l NaHCO g/l Na 8O g/l Time Temp Scour-bleach-dye Ball bearing Blender
2 3 3 2 4 min  ec
Control - - - - - 1.2 1.0 4.65
4 20 - - 15 70 1.0 0.0 3.2
48 10 - 100 6 70 1.2 1.4 3.0
25 ac - 20 100 8 70 0.0 0.3 3.5
4 20 - 100 5 102 0.0 1.1 3.3
4E 20 - 100 10 102 0.2 0.45 2.7
4 20 - 100 20 102 0.2 1.2 1.1
4 10 - 75 5 70 a.2 0.9 2.4

30 The treatment of Example 4G was carried out three times
before rinsing, drying and assessing fibrillation tendency.

Example 5

Never-dried solvent-spun cellulose fibre was padded

with solutions containing various amounts of Sandospace R,
35 20 g/1 sodium carbonate and 100 g/1 sodium sulphate, steamed
at 102°C, rinsed with 0.1% by volume aqueous acetic acid and
dried. The treated fibre was assessed for fibrillation



.- 14 - procedure exhibited a Fibrillation Index of 3.4. The reagent |oading
was 3% by weight on fibre; the reagent exhibited a reaction efficiency of
30% (i.e., 70% of the reagent did not react with the cellul ose), so that
the 5 wei ght of reagent on the wetted hank was 1% by wei ght on cell ul ose.
About half this reagent reacted with the cellulose, so that the treated
fibre contained about 0.5% by weight of _rggcted reagent. Exanple 2 10
Sandospace R (Sandospace is a Trade Mark) 1is a colourless

chl orotri azi neendepoy ndyavies tbMethodm $Sand Expe inerited f oondbdtianpasimed and

used to provi sresks ffe jural and synthetic polyam de
fibres. A so ut?.'ll’gsﬁ %f/a% %%gvéﬂu%ﬁ?ro% al ?’ng 50 g/| Sandospace R paste, 15

20 g/l sodi um bi carbonate and 100 g/| q,eaq#j)ler' s salt at 70[err]C. A hank of
never-dried sol vent-spun cellul ose fibr ?/i%]g a water inbibition of about

120- 150% and wei ghi ng about 50 g was _imersed in 500 g of this solution for
8 mnutes. |tR&Bs t hePAEIRFREAFS FoYdhe sol SEPIM, squ%e‘i’e?}ltlt?tz‘(?"rm
excess tremtnment liquor, rinsed wth watein neutraliseBlIyndeshi ng

wth 1 g/l a euogcetic acid and dried. The treated fibre exhibited a
Fi bri IIation?ﬁ{ﬁé’i f 0.3 neggured by Test Metgwpd 3 and 3.8 sired by
Test 25 MethdB 4. Exanple 3 80sol ution was nadd up contai ni ng 0 g/ |

Sandospacqld? ste, 20 g/l i um car bonat e, ?g g/l dauber's %‘aﬂt and 10
g/l Matexil P (a mld oxid®i ng agent-nitrolEnzene 1.85

Example 6

Previously-dried solvent-spun cellulose fibre was padded

15 with solutions containing Sandospace R and other components,

steamed at 102°C, rinsed with 0.1% by volume aqueous acetic

acid and dried. The treated fibre was assessed for

fibrillation tendency by Test Methods 2-4. Experimental

conditions and results are shown in Table 3, in which
20 Matexil is Matexil PAL:

Table 3
Ref. S8andospace R Other Components Fibrillation Index
g/1 Scour-bleach-dye Ball bearing Blender
6A 50 llazc()j1 20 g/1; Matexil 10 g/l 0.0 .’ 0.94 3.0
25 e 50 © Halco_ 20 g/1 , 0.0 2.6 3.2
6C 50 ¥a PO 10 g/1; Matexil 10 g/1 0.0 1.38 2.4
6D 50 ¥aro 10 g/1 0.7 1.8 2.3
SE 50 WaHCO_ 5 g/1; Matexil 10 g/1 0.1 0.6 2.2
6¥ 50 Fauco_ 5 g/1 0.0 0.6 3.8
30 ss 50 Fa,CO. 20 ¢/1; ¥a SO, 25 g/L;
Matexil 10 g/1 0.6 0.1 2.1
6 50 Naco 20 g/1; ¥a sa 25 g/1 0.2 1.2 0.6
6T 80 Na_CO_ 20 g/1; Matexil 10 g/1 0.0 1.34 3.2
67 80 Na_PO_ 10 g/1; Matexil 10 g/1 0.0 0.6 3.9
35 ex ‘80 Na cO_ 5 g/1; Mataxil 10 g/l 0.0 0.2 3.3
6L 80 Na_CO_ 20 g/1; Na SO 25 g/l 0.3 2.8 2.8
23 g/l 2 4 g/
Example .7

Solvent-spun cellulose never-dried fibre was padded with
solutions containing various amounts of Sandospace R, soda
40 ash and Glauber's salt, steamed at 102°C for various times,



30.sul phonic acid-used as a textile auxiliary to prevent dye reduction)
(Matexil is a Trade Mark of ICl plc). A hank of dried sol vent-spun
cellulose fibre weighing 50 g was i mersed in the solution, renoved and
squeezed to renove - 15 - excess treatnent liquor. The wetted hank

wei ghed 90 g, corresponding to a |iquor uptake of 80% The wetted hank was
placed in a steaner at 102[err]C for 8 miggtes, after which it was '
neutralised by washing with cold 0.1% by volunme 5 aqueous acetic acid and
dried. The treinsedfwbth 0ad%$sby actlenhe caduepwhnecetic washdt andt devited.

descri bed i %aﬁxgg : I j BBy dslqlhatds as
nmeasur ed by [I!Ea% t %edd %lﬁ%rﬁp?seagyl%ée@ fo%e\:/eellry-’f&rlllggusgﬁ \ly'e%n%)i:"sng%’n(l?w6
cel l ul ose fiResha¥Methed: . wi tBrpastimensial cepndikions s@ng/ | regmibspace R
under vari oussK&sii {n oo pds assessed for fibrillation tendency by Test

Met hods 2-4. After padding with the reagent solution, the wetted fibre was
either heated at 70[err]C or steaned at 102[err]C, 15 rinsed with 0.1% by
vol ume aqueous acetic acid and dried. Exfqgeismental conditions and results
are shown in Table 1. Table 1 [err] 30 The treatnent of Exanple 4G was
carried out three tines before rinsing, drying and assessing fibrillation
tendency. Exaspl e fudieaser-gth | €th ®0bAENF2 SPEA Cedtha nDS € FivkIaionBEex TEIEE e

wi th solutions containing various anounts of Sandospace R, 35 20 g/| sodium
carbonate and 100 g/l sodium sul phate, steanmed at 102[err]C, rinsed with

0. 1% by vol ufe®ueous- aceti c acid and - - 5.1

5 7 20 0 0 0 2.6
78 20 10 50 5 2.1
7C 20 20 100 10 0.8
7 50 ’ o] 100 5 3.2
7E 50 10 0 10 2.4
10 50 20 50 0 3.3
76 100 0 50 10 3.2
78 100 10 100 0 2.0
7I 100 20 0 5 0.9
Example 8
15 Poly(ethylene glycol) monomethyl ether (molecular weight

2000) (100 g, 0.05 mol) was dissolved in tetrahydrofuran
(400 ml). Cyanuric chloride (0.05 mol) and tertiary amine
(0.05 mol) (pyridine or triethylamine) were added to the
solution which was maintained at 30°C for 2 hours. Amine
20 hydrochloride was removed by filtration and solvent removed
by evaporation to yield a chemical reagent which was denoted
SCIII. This is believed to have the chemical constitution:

Cl1

25 Me(OCaH4)p © <N_§
N=—

\Cl

‘(where n corresponds to the degree of polymerisation of the



driced. -~ The treated fibre was assessed for fibrillation - 16- tendency

by Test Method 4. Experinental conditions and results are shown in Table
2: Table 2 Ref. Sandospace R g/l St eam Fibrillation Index 5
m n (Bl ender) Control - -
5.3 5A 50 20 3.1 5B
80 20 3.0_5¢, _ 100
20 3.0 10 5D 10 5
3.0 S5E poly(etiiflene glycol) monométhyl ether startifif matepiialf,
|

Previ ousl y-dri e ol vept - spun cel | ul.ose fibre was p ed 15 with sol ytions
cont ai ni ng Séarmgséé%’éegeﬁﬁd%& vecmoéw%§1%%£$§s 1%3?%#?]’% wﬁ.}t sed
with 0.1% by cedllirlosauecfhe acsdgentacivds sallullie edn wathe dueeat@®dthei bre
was assesse | bkl i t%}péi? 2-4 —dri

Experi nent al (i)goén%%cféonésf a]rl;'ggr gﬁ&gg‘i&&g&&g&il r?ll;‘gb e 3, | nN\?A‘w’ﬁfhdf(:)Led

Mat exi | i s SvcdMentpApumrsied Inloger | £hkgap| was 7 pasidacht wifdn sellugiens

never-dri ed fddit Mg agdsdonst limpintlsl ¥ 860181 FHnd) defiéPUsomPBURKS ,Of
Sandospace R, saqda 40 ash and ( auber's salt  steane

various timedeated at 70°C or steamed at 1o02°C, rgngtedlgv%[t ' Clg OLY
volume aqueous acetic acid and dried. The treated fibre was
assessed for fibrillation tendency by Test Methods 2-4.
10 Experimental conditions and results are shown in Table 5, in

which Matexil is Matexil PAL:

Table 5
Reagent Bath Fibrillation Index

Ref. SCIII NaCO Na SO  Other Time Temp  Scour-bleach- Ball bearing Blender

15 g/1 ;‘;/13 g31 ¢ Compon-  min sg dye
ents

Control - - - 1.1 3.2 4.6

8a 20 10 100 - 6 70 0.0 3.1 3.5

) 40 10 100 - 6 70 0.0 2.2 3.2
20 sc 80 10 100 - 6 70 0.8 1.2 3.2

sp 40 10 100 - 5 102 0.4 2.8 2.8

8 40 10 100 - 10 102 1.7 2.7 3.4

8F 40 10 100 - 18 102 0.4 0.4 2.9

86 40 20 100  Matexil 10 102 0.5 2.5 4.5
25 10 g/1

sa 40 - - Raro 109/1; 10 102 1.7 0.5 3.0

Matexil 10g/1

- Padding was performed three times before steaming on Examples
8D-8G.

30 Example 9

The procedure of Example 8 was repeated, except that
fibrillation tendency was assessed using only Test Method 4.
Experimental conditions and results are shown in Table 6:



- 17 - tinsed with 0.1% by vol une aqueous acetic acid and dried. The
treated fibre was assessed for fibrillation tendency by Test Method 4.
Experinmental conditions and results are shown in Table 4: Table 4 [err]
Exanpl e 8 15 Pol y(et hyl ene glycol) nononet hyl ether (nolecular wei ght
2000) (100 g, 0.05 nol) was dissolved in tetrahydrofuran (400 nml). Cyanuric
chloride (0.05 nol) and tertiary am ne (Q.gﬁ mol) (pyridine or
triethylamne) were added to the sol ution ich was maintained at 30[err]C
for 2 hours. Am ne 20 hydrochl oride was renoved by filtration and sol vent
removed by evaporation to yield a chenigﬁbg{esgent whi ch was denoted SCl I |
This is believed to have the chem cal c & 8t on: [err] (where n
corresponds to the degree of polynerisation of the - 18 - poly(ethylene
gl ycol ) nonomeehyl st¢drer stmtdogg nRd @i, al ), Trd t hesf or e Fikrila¥€idnMindex
functional groups reactive with3cel I fl ode. The reagent was soluble in water
due to the presence gfi the poky{et hygglie gl ycolginChai mg  Never - {gi&iéed)

sol vent -spwn cel lul ose fibre was padded wi th sol utions containing various
anmount s of SELLi.4nd ot her conpounds, _heated at _70[err]C or steaned; gt
102[err] C, riggsed wit}y 0. 1% by,yo0l unmg gqueous aaetic §+d and drieg?3The

treated fibrggwas assgssed for2 ibriHogtion t enggncy Test Methodsg2-4
10 Experi meng I _condlﬁgons and26 esul tﬁoare shovvgol n Tilg) e b5, in vvhlsc_g
NhteX'l ' iowg exil PAL 10 100 5 102 2.5

9E 40 10 100 10 102 2.3

9F 40 10 100 20 102 4.1

929G 40 20 100 20 102 4.3

In Example 9G, the fibre was padded with an agqueous solution
15 containing 20 g/1 soda ash before padding with the treatment
liquor descri_bed in the Table.

Example 10 and Comparative Examples A-C

The procedure of Example 9 was repeated, under the
conditions and with the results shown in Table 7:

20 Table 7
Ref. SCIII NaHCO Na SO Matexil Time Temp Fibrillation
3 2 4 PAL
25 a/l g/1 g/1 g/1 min oc Index
108 100 20 100 10 10 102 0.7
108 100 20 100 10 - - 1.6
A - 20 100 10 10 102 4.7
B - 20 - 10 10 102 4.8
30 ¢ - - - - 10 102 4.1
Control  ~ - - - - - 4.9

The results‘of Comparative Examples A-C show that the greatest

improvement in fibrillation tendency is to be attributed to the

use of the chemical reagent SCIII rather than to any other part
35 of the treatment. '

Example 11

Cyvanuric chloride was reacted with various substances to



Tabl e 5'-[err] Paddi ng was perforned three tinmes before steam ng on Exanpl es

8D-8G 30 Exanpl e 9 The procedure of Exanple 8 was
repeat ed, except that fibrillation tendency was assessed using only Test
Met hod 4. Experinmental conditions and results are shown in Table 6: - 19

- Table 6 [err] In Exanple 9G the fibre was padded wi th an aqueous
solution 15 containing 20 g/l soda ash bgf%é]e_ paddi ng with the treatnent
| i quor described in the Table. Exanple 10 d Conparative Exanples A-C The

procedure of gityenehendceas reRrMtad havidg fol® ¢anetionas grdupkt Pehbeive
results shown .i %Talﬂ}e 7: 20 Tﬁ I [err& The
results of CHHEr S8N&1@88m dhearefersRcensPdrReofr thBS eﬁ“iﬁ?évﬁﬁé enEf
fibrillationandndhecyamest ofbthatdubdtdmrbd rddutaedsaith tiganairdei chloride

reagent SCl | Iargeatltlgq:e%h%ré]{o%,any ot her part 35 of the treatnent. Exanple 11

Cyanuric chloridé™was reacted with various substances to - 20 - give
chem cal r8a§6Nts havi ngefdaminenEDR0AAI (Fesapge Ivgel)i veH N(C,H,0) NH,
SCVI Poly(ethylene glycol), mol. wt. 5000

SCVII Poly(ethylene glycol), mol. wt. 2000

The reactions were carried out according to the general
procedure of Example 8, except that 2 moles of cyanuric
10 chloride and 2 moles of tertiary amine were reacted with each
mole of substance. The preparation of SCV was carried out at
0°C. These reagents are believed to have the chemical
constitution:

e
N

- Cl Cl

15

where x represents NH or O and Q represents (c2H40)nC2H4’ n
20 being an integer representative of the degree of polymerisation

of the starting substance. These reagents each therefore

contained two sym-triazine rings connected by an aliphatic

chain, each of the rings carrying two functional groups

reactive with cellulose. Each reagent contained a
25 poly(ethylene glycol) chain and was soluble in water.

Never-dried solvent-spun cellulose tow was padded with
alkaline aqueous solutions of these reagents containing 100 g/1
sodium sulphate and 10 g/1 Matexil PAL, steamed for 10 minutes,
rinsed with 0.1% aqueous acetic acid and dried. Fibrillation

30 tendency was assessed by Test Method 4 (-blender) . Experimental
conditions and results are shown .in Table 8; a control sample
exhibited a Fibrillation Index of 4.0:



with cellul ose. The reference codes of the chenical reagents and the nanes
of the substances reacted with cyanuric chloride are listed below 5 SCV
Jef fam ne ED2001 (Texaco Inc.) - [err] SCVI Pol y(et hyl ene gl ycol),
nmol . wt. 5000 SCVII Pol y(et hyl ene glycol), nmol. wt. 2000 The reactions
were carried out according to the general procedure of Exanple 8, except
that 2 noles of cyanuric 10 chloride and-2pfyoles of tertiary am ne were
reacted with each nol e of substance. The preparation of SCV was carried out
at O[err]C. These reagents are believed to have the chem cal constitution:
A [err] where x rgRigsents NH or 0 and Q represents
(C2H40)nC2H4 n 20 being an integer representative of the degree of
pol ynmeri sation of the starting substance. These reagents each therefore

cont ai ned t WResddRt! I' i 3ibAe r'wg%-conmb@jj byewen aldgpliati ¢ gdvain, each of
the rings carrgiing twoefuncti gfial®

growgdt Teagflive daditth celd/l ose.

Each reagengyggcontained a 25,poly(ethyl eneyg} ycoly 4chain gng was sol ubl e
in water. Beuso-dried sol vent-spun cel lul ose3tow wasspadded 3m3t h al kal i ne
aqueous sol u E ns of these rea:%nts coft ai ni §gf 100 B sodi lg-n:;sul phate and
10 g/| MatexithoPAL, steamed fol 10 mi ngpes, §lgssed Mot h 0. 1%.aqueous acetic
acid and qhiééo Fibrillation 30 tendené9 was2déssessed by Test-7Met hod 4

(bl ender). gri nent alj3condi tIons andZresul 23 are XBown in %Ijgbl e 8 a
control sanple exhibited a Fibrillation Index of 4.0: - 21- Table 8
Example 12

Never-dried solvent-spun cellulose tow was treated with

an aqueous solution containing 100 g/1 reagent SCV, 20 g/l

15 sodium bicarbonate, 100 g/l sodium sulphate and 10 g/l Matexil

PAL, steamed for 10 minutes, rinsed with 0.1% aqueous acetic

acid and dried. Fibrillation tendency was assessed by Test

Method 4 (blender). This procedure was repeated with
variations, as shown in Table 9:

20 Table 9

Variation , Fibrillation
' Index

Control 4.9

25 No steam 0.2
Steam 1 min 0.2
Steam 5 min 0.1
Steam 10 min ) 0.4, 0.5
Warm tow, pad at 50°C, steam 1 min 0.1

30 50 g/1_Sév 3.3
200 g/l SCV 0.1
5 g/1_NaHCO3 2.1
10 "g/1_NaHCO3 2.4
160°g/1 sCv, 10 g/l Na2c03, steam 20 min 1.9

35 160 g/1 scv, 10 g/1 Na5CO3, dry, steam 1 min 3.6

Example 13

Never-dried solvent-spun cellulose tow was treated with

an aqueous solution containing 100 g/l reagent SCV, 20 g/l
sodium bicarbonate, 100 g/l sodium sulphate and 10 g/1 Matexil

40 PAL, steamed or heated under various conditions, rinsed with
0.1% aqueous acetic acid and dried. Fibrillation tendency was



[ekr] Exanple 12 Never-dried sol vent-spun cellul ose tow was treated with an
aqueous solution containing 100 g/l reagent SCV, 20 g/l 15 sodium

bi carbonate, 100 g/l sodium sul phate and 10 g/| Matexil PAL, steaned for 10
m nutes, rinsed with 0.1% aqueous acetic acid and dried. Fibrillation

t endency was assessed by Test Method 4 (bl ender). This procedure was
repeated wth variations, as shown in T_abif 9: 20

Table 9 Variation Fibrillation |Index
Cont r ol assessed by Test Method 4 (blender). ExpefiRerbalNoc6h@éfions
0.2 Steam1 m . 0.2 Steam5 mn
0.1 Steam 102 nresults are shown in Table 10: 0.4 0.5 Varm t ow
pad at 50[err]C, steaml1l mn 0.1 30 50 g/l scv

3.3 200 g/l Scv 0.1 5 g/l NaHCC3
21 10 g/l NaHOOB Table 10 2.4 160 g/l SOV,

10 g/1 Na [err] eam. 20 qin,., 1.9 35 160 g/ _SCV, .10 g/l lerr
dry, steans1Tghﬁéigﬁﬂéggogépglﬁ%ﬁﬁﬁkgylg Neyemadpi g4 sofggﬁfléﬁﬁﬂoﬁeiﬁéﬁ%me
tow was treated wth an aqueous solution containing 100 g/l reagent SCV, 20
g/1 sodi um bi caFBBREPE, 100 g/1 sodi um sul phate and 10 g/ | Mat@x8l 40 PAL,
steaned or heat gdounder variouspggngegtons, ringgd with 0. 1% agugous acetic

acid and gbied.%ggbrillation teﬁﬁﬁgg?aﬁas %8 g-g
120 30 10 0.4

120 40 10 0.1

100 98 10 0.2

110 98 10 0.1

15 120 98 10 0.3

140 98 10 0.2

Example 14

Example 13 was repeated, except that only 50 g/l reagent
SCV was used. Experimental conditions and results are shown in
20 Table 11:

Table 11
Steaming Conditions Fibrillation Index
Temperature™°C Humidity % Time min
Control 4.8
25 100 98 5 3.3
120 40 5 0.3
120 98 5 3.4
140 98 5 2.5
Example 15
30 Cyanuric chloride was reacted with an equimolar quantity

of N-methyltaurine to give a chemical reagent containing two
functional groups reactive with cellulose and an ionic
solubilising group, namely 2-dichlorotriazinylamino-2-
methylethanesulphonic acid.

35 Never—-dried solvent-spun cellulose tow was treated with
an aqueous solution containing 50 g/1 of this reagent, 20 g/l
sodium bicarbonate and 10 g/1 Matexil PAL, steamed for 10
minutes, rinsed with 0.1% aqueous acetic acid and dried. The



- 22 - assessed by Test Method 4 (bl ender). ExperFﬁEﬁfaf-CUﬁdTTTOns and
results are shown in Table 10: Table 10 Steam ng 'H%Eswnmmhwd

Fibrillation Index 5 Tenperature C Hum dity % h? ol
ey B e Hmumg“\
3.7 100 Dry Heat 20

20 . 10 0.3 120 . _
0.4 120 40 10 0 1 100

881 15 120f:319rillat1.on tendgrégylvg‘@s assessl%d by Tesf?&leth%d 34 (blélx'Qier)
98 ang a FibrilllatignoIpdex P 942 paspfeung- was repeated

except that only 50 g/l reagent SCV was used. Experinental conditions and

I h 20 I S ' diti .
Frori | ati on | ndodTERET Lo cSPATPRC SPRR,FRLEY ORe CoW Wl Hreateg, wifn

4.8 25 189 aqueous solutio®8&ontaining 4% g/1 of this re&xadent20 10 g/l
40
3.4 140 5 sodium blc%xébonaige %ndeQOg g/l sodium sxéféhixe, .T»teair%etgofor 20

Cyanuric chl dMmtems mdaaesh with h I&qupayransqreRtisy epiﬁir n@Rdy [drd@d -ne
to give a chewey11£e06Mt 18@E% ad NO, 3 WO functional groups reactive with
cellul ose and an ionic

A control sample exhibited a Fibrillation Index of 4.85.

Example 16

10
Never-dried solvent-spun cellulose tow was treated firstly
with an aqueous solution of sodium bicarbonate and secondly
with an aqueous solution containing 100 g/l reagent SCVI,
varying amounts of sodium bicarbonate and 10 g/1 Matexil PAL,
15 steamed for 5 minutes, rinsed with 0.1% aqueous acetic acid and
dried. This method of application of alkali is known for
reactive dyestuffs and is called presharpening, although its
significance in reducing fibrillation tendency has not
heretofore been appreciated. Fibrillation tendency was
20 assessed by Test Method 4 (blender). Experimental conditions
and results are shown in Table 12:

Table 12

Sodium Bicarbonate (

g /1) Fibrillation Index
Presharpen Bath Application Bath

25 Control 4.8
20 0 0.1
5 15 3.9
10 10 1.7
10 20 3.9
30 (¢} 20 0.3

The following Examples illustrate the use of coloured
chemical reagents (dyestuffs) in the method of the invention.



soKubiIﬂsing group, nanmel y 2-di chl orotriazi nyl am no- 2-

nmet hyl et hanesul phoni c acid. 35 Never-dri ed sol vent-spun cellul ose tow
was treated with an aqueous sol ution containing 50-g/l of this reagent, 20
g/l sodium bi carbonate and 10 g/| WMatexil PAL, steaned for 10 m nutes,
rinsed with 0.1% aqueous acetic acid and dried. TheimSﬁﬁﬂﬂL @ENRNmmaH

FEB 1998 - 23 - fibrillation tendency was ggsessed b ﬂl

(bl ender) and a Fibrilllation Index of 0.2 was found

sol vent-spun cellul ose tow was treated with an aqueous sol ution contalnlng
40 g/l of this reagent, 10 g/l 5 SOdI;%Q%&ﬁﬁ%E@fate and 100 g/l sodium

sul phate, steanmed for 20 mnutes, rin - 1% aqueous acetic acid and
dried. Fibrillation Index was 1.3. A control sanple exhibited a

Fibrillation |Indexg® §§Flrst geQG(ﬁp @gg@g dﬁéfﬁ%SQhﬁﬁﬁts%ﬂ%%nt spun

cel |l ul ose tow was treate gqueous sol Ution of sodium

bi car bonat e Rl LEkeFRIIStapka fai-rbrzﬁ]UQEUQY§€l: ukhe rdxvesh b Progessed into
reagent SCVI, a@tybﬁgcaﬂveﬁtﬁoﬁélssgmmb CosERNEgeedNdand @hk ya&axwov%L

15 steaned rinsed with uepus acetic aci, ried.
This ot hod® AIMERATHER] Gt Eva mwpsoin‘eﬁﬁ FEt the sgs
call ed preshanpdmhmnlkdtimmgh Its significance in reducing flbrlllatlon
tendency has not heretofore been appreciated. Fibrillation tendency

was 20 assessed by Test Method 4 (bl ender). Experimental conditions and
results are shown The Tdetails: of the dyelng of the fibre sample were as

follows:-

In each case the fibre was pretreated before dyeing as
10 follows:

2g of fibre was first placed in a stainless steel cylinder
approximately 25 cm high by 4 cm diameter. The cylinder had
a capacity of approximately 250 ml, and at each step in the
treatment 50 ml of solution was added to the 2 g of fibre.

15 The first step was to scour the fibre to remove the
spinning lubricant. A conventional scouring solution of
anionic detergent and Nazco3 at 94°C was added to the fibre,
a screw cap was applied, and the capped cylinder was tumbled

end-over-end for 45 minutes at about 60 tumbles per minute.

20 The scouring solution was then removed and the fibres were
washed in water and bleached for 1 hour at 95°C. Again the
cylinder was capped and tumbled at 60 tumbles per minute.

The bleaching solution used contained:-

7.5 m1/1 H202 (at 35% concentration)
25 1 g/1 NaOH solid
1 g/1 of a peroxide stabiliser and heavy metal
sequestrant ("Contovan SNF" available from CHT
Products Limited)



TabI e 12 Sodi um Bi car bonat e (g/l) Fi brillatien—ndex

Zr gsggr pen Bath Appl i ca’gl on Bath 25 Contr ol i \ Has Been Replaced

, o i

1.7 10 20

20 0.3 - 24 - To _further |rrprove t he appearance

and handl e of the fabric, it may be treafedwith cell ul ase enzymes, as

illustrated bel ow 5 Eﬁ’%on dﬁ?{c% g‘?:ﬁe"‘?ikrg¥ t%f@‘ﬂa@héch%nd d%Fd \rsz.ng the

bet a- 1, 4-gl ycosi de 5 ose converting 1t

gl ucose. [errdYes listad khelgw .+ hThe R g tRroqgduxas fPﬁee'Pﬁbr‘illﬁe %D PdS 0
snoot h due t gsd®wssuefpdélewysurface fibre and the handl e becones softer.

This hydrolytic effect will also result in a negative effect on fabric
strength. 10 On sol vent-spun cel lul ose fabrics, cellul ase enzynes have
been found to be extrenely effectiverabierenonyergukedril |l ati on that has
occurred during the dyeing process. A nunber of cellul ase enzynes were
tested on a badly fibrillated solvent-spun cellulose woven fabric.

The ef f ért Dyeness of each enzynme ¢pdpumyFmsiexcal |y as&essiddeiroupisli ng

out a colour difference neasurenent before and after

Procion Red MX-5B Reactive Red 2 Dichlorotriazine
Drimarene Red K—4BL Reactive Red 147 Fluorochloropyrimidine
Sumifix Supra Red 3BF Reactive Red 195 Vinyl sulphone/
monochlorotriazine
10 Procion Red HSBN Reactive Red 58 - Monochlorotriazine
Solar Red BA Direct Red 80 None

(Procion is a Trade Mark of ICI plc. Drimarene and Solar are
Trade Marks of Sandoz Ltd. Sumifix is a Trade Mark of Sumitomo
Corporation.)

15 The application method for dyeing the fibre differed as
to whether the fibres were dyed with reactive dyes or the
direct dye. In the case of reactive dyes, the stainless steel
cylinder containing the fabric was partially filled with a
solution of dyestuff at a temperature in the range 25 to 30°C.

20 4% by weight dyestuff (on the weight of dry fibre used) was
incorporated into the bath. The cylinder was then capped and
tumbled end-over-end at about 60 tumbles per minute for 10
minutes. The cylinder was then stopped and uncapped and sodium
chloride was added at the rate of 50 to 80 g/1.

25 The cylinder was again capped and tumbled at 60 tumbles
per minute for 10 minutes. The cap on the cylinder was
loosened and the cylinder heated at a rate of 2°C per minute
until the dyeing temperature was reached. In the case of the
Procion MX dye the temperature was raised to 30°C, in the case

30 of Drimarene K the temperature was raised to 40°C, in the case
of Procion H the temperature was raised to 80°C and in the case
of Sumifix Supra the temperature was raised to 60°C. After the



treatnment. The higher the total colour di fference (DE) the nore-effective
the treatnment due to renoval of the apparently 5 white surface fibrils. The

"~ systemis nost applicable on a batchw se system aghisSieerhias Baghi “Agi tation
of a winch or jet machine is beneficial at renoving ﬁ Table V
10 Standard process: x% by wei ght cellulase 0.75- S
(noni onic detergent) pH set as required 60,49 ns 55- err] C Enzyne
pH l\/ax Conc DE Manuf acturér 15 Cytol ase 123 4.8
i g% ?eCJ.fJ.edGlEéﬂtﬂéthBBéOha&eb@Eh reach€d85 to 20 g/ & sodium

ucl a

Al the above‘%ﬁ??ﬂ@t aW@satﬁdtﬁleélctq%a% s“l*ﬁ@?fhx?‘?ruﬁ‘@oﬁgéﬁfl%&ﬁ &nd G
quoted are nmeeybindeerwast againbyappedht The2@ydingdes Wast thene thaeyled atd

to be able togheiged t};@#tmigﬁ/ggt €3¢ idh %f%@%&th 0 Plofleghl’ didl

10% Strength Tosses 0 can occur W h enzynme concen
and ext ende® IﬂB‘aYﬁ@niermiBa awliindeirs andyr iased tine cﬂ@l@m Uaﬁﬁa‘ecé{&%tﬂkbre

weak for many,apptheat regiacaé in théVeyisules! adgt iahed sMEhesn vaaﬁﬁ:ﬁcso
eval uated. These have the advant age t hat sjren th |osses are ve

(I ess than 59§ekgEgent Feynldmtry ?%t'?‘bn%scﬁ 19 ARAARIE % %nt
effecti venes&w@é ussdyi Rgtlerbthel ﬁi'e@&néﬁt rvamme:@le detergént the yfibre was

Rexodan Deni rfibed with BUAEEL WELerupPELFhe vatgy, parl Glear.  OF
10 In the case of the direct dye the cylinder was filled with

a solution of dyestuff having 4% dyestuff by weight of dry
fibre at a temperature of 40°C. The fibre was added, the
cylinder capped and tumbled at 60 tumbles per minute for 10
minutes.

15 The cylinder was then loosely uncapped and heated to 95°C
at 2°C per minute. The cylinder was recapped and tumbled for
10 minutes at 60 tumbles per minute after which 20 g/1 of
sodium chloride was added. After recapping, the cylinder was
again tumbled at a rate of 60 tumbles per minute for 60
20 minutes.

The fibre was then removed from the cylinder and simply
rinsed until the rinse water ran clear. '

After dyeing and washing, the fibres were dried. The

fibres were then assessed for the amount of fibrillation, fibre

25 tenacity, fibre extensibility and water imbibition (W.I.).

Tenacity (in centiNewton/tex) and extensibility (in per cent)

were measured using conventional equipment, and again several

samples (usually ten) were measured and an arithmetic mean
calculated.



Thé fol l.owi ng characteristics of the process have heen 5 deternined by
these trials:- i) Aci d-activated enzynes di splay much higher activity
than their neutral counterparts. ii) Concentr ati onsThigiSheet HayBeendiepladed be
carefully controlled to prevent excessive strength:| OE . Every
fabric will be affected to a | esser or greater degree q trials
should be carried out to define the degree,of fibre loss that wll yield a
snoot her, softer product and still maintaifi’adequate strength. 15 iv)

I ncl usi on of a nonionic detergent asgisileSIRGekRits ENzyne treatnment is
preferably carried out as a discrete step, which nakes the control of pH,
time and tenperature easier to achieve. The cellul ase enzyne treat nent nmay
al so be carried out on 20 undyeén&akyentExseisbiniter i al w.1.% CLAIHbrillatidn
process for ating a sol vent - n_cellulose fibre to reduce its
fibrillati ontg&gndency, char act e&égg I n that ga substantially col o%#gr%‘ss
chem cal reagent having two to six 5 functional groups reactive with

cel lul ose i RBPLd Ll QB8 fibrg fyroman aggepus systgmand is causgd to
react therew th under alkaline conéitions. 2. A process according to
claim1, furtOFépacingrirg 8ri¥ed i4t-Bhat the dtPeated afd-ireated fibPe are

of substanti &uhyrieugsh R3EE3BE0! 40l6. 3. Aiprocess acesrding to amy.s

preceding claim, further characterised in that the chem cal reagent
contai ns at Il’éﬂ%’fm‘oﬁ%‘S ﬁ%ﬁﬂ havi ritf3t | east tl\ioéf unct i 03310 gr oups r%agt ive
wth Solar Red BA 41.7 14.1 66.4 3.0

10 Undyed cControl 40-~42 13-15 63-65 3

The control sample was treated using the conditions described
above for Direct Red 80, but without the use of any dyestuff
in the dye bath.

From Table I it can be seen that three of the reactive
15 dyes, namely Procion Red MX-5B, Drimarene Red K-4BL and Sumifix
Supra Red 3BF, are bireactive dyes in the sense that each of
these three dyes has two functional groups reactive with
cellulose. In the case of the Procion Red MX-5B dye there are
two chlorine atoms on a triazine ring. 1In the case of the
20 Drimarene Red dye there is one fluorine atom and one chlorine
atom on a pyrimidine ring. In the case of the Sumifix Supra
Red dye there is one chlorine atom and one vinyl sulphone group
on the triazine ring. These three samples were therefore
treated according to the method of the invention. In the case
25 of the Procion Red H8BN dye, however, there is only one
reactive functional-group, namely a single chlorine atom on the
triazine ring. In the case of the Solar Red BA Direct dye
there is, of course, no reactive functional group at all.
These two samples were therefore not treated according to the

30 method of the invention. |

Reviewing the figures in Table II, it can be seen that
the all five dyes had very little effect on the tenacity,
extensibility or water imbibition of the fibre compared to the



cellul ose attached thereto. 15 4. A process according to claim3—further
characterised in that the chem cal reagent contains one ring haV|ng t wo or

t hrege~~functional groups reactive with cellul ose atﬁheﬁ@ﬁ lacgd
process according to either of clains 3 and 4, furt ed |n
that the or each ring is a polya2|ne ring. 20 6. d|ng to

claimb, further characterised in that the _each rlng is selected from
- pyridazine, pyrimdine and symtriazine riﬁgg 7. - A process according to

ei ther of cl auﬁa Edaadnﬁroﬁ.ufibﬁé Chegmet R iISRf, howehalr ,athkeagtetiCopfthde
functi onal S react th cell Iose i's .a.fluori chl qQri ne, or
broni ne at om gYEﬁc tg'ﬁ eéc‘;{ﬁ?'%@ttlﬁé‘ acgterls/glﬁs()&£§ &gtk Fan
gl alh Im 7, furt ber selear a:alutrhltﬂmd Dnretdtatdyté”legaﬁheréﬁﬁcmem;@n_ tnd:m‘édnd‘tsicﬁll in
chlorotriaz | rodi o)

i ohl oror ! 50 Sabri 3Rk pR"EBRARAELTHE BY: compdled” 88 LhECLABYELTEIRRL.
-28- 9. A prﬁgesﬁe@@t@m Red o58ndyen®rocionaiResi BN 6 hawvihgr a smgle
character|sedrbacgﬁ@g @&Jdﬁ*ﬂ HHHf6@r§hflﬁﬂﬂ£tb@@ébtg6&”%%é*¥§ﬁfifid%i$h

cellulose is a vinyl sul phone group or’ precursor thereof. 10 process

according to EﬁQdﬁPEXeeﬁnﬁh@l5PPFefurFWeFQﬂ%£4§@Ueﬂhﬁu$h4?qrﬁﬁaQQi¥e dyes
chem cal reag@hlcho&irai birdagelivel hamagygmu@ttleeemmze (IPtz%cSiQJdJlRéd tyx+ n

ter. 11. A di 10, t d t
the sol ubi |1 SPRY” oRBABCASex 6th JA3nBIBrReo RS ok -AHLy; At Lve b
pol y(ethyl é0el8by(oumifbx $upnd RespBBe)e glicgaye chixgmifidanth imporesgnents
according to gpy PHECSUINEHRdN offl UEh8e fibre to fibrillation.  These

improvements were, however, obtained as mentioned above without

any significant effect on the other measured properties of the
fibre.
15 Example 18

Rather than being dyed in fibre form (whether in the
dried or never dried state), solvent-spun cellulosic fibre may
be spun into yarn, formed into fabric and then dyed as fabric.
Alternatively, the yarn may be dyed as yarn.

20 The following dyeing trials were carried out on undyed
fabric.
Table III Dyes Used

Dye Colour Index Reactive Group(s)

25 Procion Blue MX-R Reactive Blue 4 . Dichlorotriazine
Drimarene Blue K-BL Reactive Blue 114 Fluorochloropyrimidine
Procion Blue H-4R Reactive Blue 74 . Monochlorotriazine
Solophenyl Blue A-GFL Direct  Blue 212 None

After dyeing by the same method as used for the

30 corresponding Red dyes listed in Example 17, the fabrics were

subjected to five cycles of a domestic wash at 60°C each

followed by tumble drying. The degree of fibrillation was then
assessed and the samples ranked in order:-



characterised in that the fibre is treated with 0.1-+te—16% by weight of the
chenmical reagent. 13. A process according to claim 12 8 Len Replaced
characterised in that the fibre is treated with 0.i2TF - of the
chem cal reagent. 14. A process according to claim. 1 ﬂﬁﬂ '
characterised in that the fibre is treated with 0.2 of the
chem cal reagent. 15. A process accordi ng any precedl ng cl ai m further
characterised in that the chem cal reagent i's applied to the fibre in the
formof an aqueous spribaeBrnel6BlAepPKOBESS-aN60fdbagliatgbai m 15, furt her
characterised in thaj_the aqueoys. solution of the chemcal reagent is
applied to never-dria%ﬁoggf’eent-gzﬂﬁ %gl— ul BSQObePJé?f??.E%%nprocess
according to cl ai m 1Bro€iionher BhaeaHt4éRi sedHight idbrihdtatient ed

never-dried fibre is e d 29 04 SEP
1998 subsequently dy%éiéfhﬁggicgﬁggn gﬁ%l dlﬁ,\ uﬁbpllatf?ul ose. 18. A

process according to claim 15, further characterised in that the agueous

solution ofsthe chenneaauéeaaﬁatshﬁp@@@lwsﬂetm%wﬁﬁ Mfeedﬂé& agfad i e
whi ch has pre%u ously been dried. 19. A Brocess or di to one, 0

claims 15, 16THER 150TH 1% s Oiph ROssL %&dtPnP’E 1ce L | i RdeHesH
t he chemi cal f@ngeu:ﬁel Snaeq:c;&iaaﬂ t 0 Howevielr,e sheul twoecosahylest Idyped with

Claim 151 ¥ albdy, SPinerehd”Bile Rrdi, £

c Yidhdulve oivRE, HaPlv, Ofinas®hd Bile Rai sk et i

chenmi cal rea@@h'tRi s sippredd no tﬂi@ﬁﬁmimd th’éhel bsample dyed with a
10 monoreactive dye, namely Procion Blue H-4R, had a frosted |

appearance associated with a highly fibrillated material.
Similarly, the fabric dyed with the direct dye Solophenyl Blue
A-GFL was also highly fibrillated.

‘Example 19

15 In a yet further series of tests, the same dyes and same
conditions as in Example 18 were used to dye never-dried
cellulosic fibres. Test results for tenacity, extensibility,
water imbibition (W.I.) and Fibrillation Index are given in

Table 1IV.
20 Table IV Test Results
Tenacity Extensibility W.I.% Fibrillation
Dye cN/tex % Index
Reactive Blue 4 41.1 _ 13.1 64.3 1.3
25 Reactive Blue 114 39.9 13.3 65.1 0.8
Reactive Blue 74 40.7 13.9 63.8 2.4
Direct Blue 212 42.0 13.8 65.7 2.9

Again, it can be seen that the two samples dyed with the
bireactive dyes Reactive Blue 4 and Reactive Blue 114 were very

30 lightly fibrillated. The fibre dyed with the monoreactive dye
Reactive Blue 74 was heavily fibrillated and the fibre dyed
with the direct dye Direct Blue 212 was also heavily



wi t:hout .havi ng been dried is then dyed with a conventh f or

cellulose. 21. A process according to any one of—¢tains 1 e @2l f urt her
"~ characterised in that the fibre is treated with tb& QpHe | on of the

cheni cal reagent under nmildly alkaline conditions." m \\‘accor di ng
e fibreis
r reatment with the

to any one of clainms 15 to 21, further characteri seg

treated with a mldly al kaline aqueous sol (lé(t?l on bef

solution of the chem cal reagent. 23. A process according to claim?22,
further charagigrisedeed. N8t 51§81 BDEAME O Pfetdifcdd et GRdnd £AE Propert fadS
no added al kali. 24. A process according to any one of clainms 15 to 23,
further chara®¥e¥?ted ?“ﬁ{’i-HéFl?ﬂewﬂ"%a‘P #°FY8de i s heated to induce a

substanti al degree of reaction between the cellul ose and the functional

groups reactive wt el ul c e 30 = 25 C a [ ng .t
claim 24, further chhra(?agb%ﬁ?%%d JimrPr’E%‘g% Flﬁé ?PBSP?&R??b%ﬁ sﬁﬁﬁé?%dgtﬁs&r%e
steam 26. fabricessiticcoagi nhet otreated25witly t ked lalassct @nzymes,n tamt

the treatedsf{Pigstsati&@iBdidgi Nd steamat a tenperature of 100 to
110[err]C for 4 seconds to 20 mnutes. 27. A process according to any

preceding claim further characterised in that the treated fibre is
subsequent |y treat edcel 1l @8 a0siePpes Olwdilon Bf T leRidipsamnNzbeta-1,4-

glycoside bond in the cellulose converting it to soluble
‘glucose.

As a result of this hydrolytic effect, the fabric

10 becomes smooth due to loss of the surface fibre and the handle

becomes softer. This hydrolytic effect will also result in a
negative effect on fabric strength.

On solvent-spun cellulose fabrics, cellulase enzymes
have been found to be extremely effective at removing
15 fibrillation that has occurred during the dyeing process.

A number .of cellulase enzymes were tested on a badly
fibrillated solvent-spun cellulose woven fabric. The



- 31 - effectiveness of each enzyne was nunerical |y asséssed by carrylng
out a colour difference neasurenent before and aft ﬁ hgmatReP‘a e hi gher

the tiotal colour difference (DE) the nore effective due to
removal of the apparently 5 white surface fibrils.

applicable on a batchw se system as the nechani cal n of a mnnch or
jet machine is beneficial at renoving | oasg;fLbres. Table V 10 Standard
process: X% by wei ght cellulase 0.75 g/l Rucogen SAS (noni oni c detergent)
pH set as receffectbfeness f 66AEhEnayzyme was numepkcally addesdserdc by

ggnéncor Nanm:@%&%%@é Oé%f&zrl%%.fferleré%? measurfn?n¥ %é)foﬁu aln%i 4fter

Cel lucl ast treatmemt. The highgy the totgl coloumodbfferende 4BByethe
enzymes are- afsdfie et o £tk tHE ¢Fed tREREC Qi HY FHenfeRS 1063 ¢6heA P pERenFl P

per cent ages wei ght of 20_enzype that have been found to.be abl'e to be
used wit hout ﬁh%ﬁﬁtﬁ 3G LEBFE Rt h | oss of greater than 10% Strength
| osses of up to 30% can occur w th high enzyme concentration and extended

treatnment tinmes, but,,this may nake the fahric accept weak for n
appl | catfons. 25 - The' srgPam (P poalt arplicrlBTBECR' BArbniids aYarER bn
These have trtdleadmlmjdqailat agtitakdiom | ofsea avmmrwt ovjet esmchiiane 5%p

even at higrlﬂ%ﬂg¥§g 533% Aggs but the effectiveness at
removing fibrillation |s red"'q;(l:e.‘éiel{dL!l Zeﬁ

Table V

10 standard process: x% by weight cellulase
0.75 g/1 Rucogen SAS (nonionic detergent)
pH set as required
60 mins 55-60°C

Enzyme PH Max Conc DE Manufacturer
15 Cytolase 123 4.8 1.5% 1.4 Genencor

Rucolase CEL 4.8 1.0% 1.3 Rudolf

Celluclast 4.8 1.0% 1.0 Novo

All the above enzymes are-acid activated. The maximum
concentrations quoted are maximum percentages by weight of
20 enzyme that have been found to be able to be used without
resulting in a strength loss of greater than 10%. Strength
losses of up to 30% can occur with high enzyme concentration
and extended treatment times, but this may make the fabric
unacceptably weak for many applications.

25 Two neutral activated systems were also evaluated.
These have the advantage that strength losses are very low
(less than 5%) even at high concentrations of cellulase énzymes
but the effectiveness at removing fibrillation is reduced.



Enzyne - Conc(wt ) ' DE Manuf act-uretr—Dettazyne

3% 0.9 Rexodan Deni max . 00et as Been Replaédd 85

Novo The followi ng characteristics of the procesé“" ¢ erm ned by
these trials:- i) Aci d-activated enzynes di spl- ““ activity
than their neutral counterparts. ii) Concentrati i'tres shoul d be
carefully controlled to prevent excessive gfrength |osses. 10 iii) Every
fabric will be affected to a | esser or greater degree; prelimnary trials
shoul d be carri ed ouEngpmédefi ne the de@ore(wt)fi bre DBss thatManufagtuerdra
snoot her, softer product and still maintain adequate strength. 15:iv)

I ncl usion of a nonionic detergent assists action. Enzyne treatnent is
- preferably carried oBelba8z¥mgi screte stdd, which neke? the conRespdanr pH,

time and tenperaturepeash8k t0 achi eve.3ghe cel |l ul ageggnzynme tgxeadnent may
al so be carried out 20 on undyed sol vent-spun material, or on solvent-spun
~material not treated with a chem cal reagent having two to six functiona

groups per nol ecul e ThacfoVYbowihg charatosristics s tSheqgirdissBdmve been

Repl aced I¥§ lemi r [ pvi ding a solvent-spun cel |l ul ose
ns reduce ??ﬁ??l?gggg L?ﬁ%ﬁ%

fibre with a Relgl hcy, characterised in that the fibre
Is treated wwth a chem cal reagent having two to six 5 functional groups

reactive withsypellul gegq-Zetivatéd Pk saC&P%Si ch hiyher’ Wdth&/it
characterised fn t hat ?%e untreated and treate f?%re are o?bsubstantiMI%/
than their neutral counterparts.

ii) Concentrations and times should be carefully controlled

to prevent excessive strength losses.

10 iii) Every fabric will be affected to a lesser or greater
degree; preliminary trials should be carried out to
define the degree of fibre loss that will yield a
smoother, softer product and still maintain adequate
strength.

15 iv) Inclusion of a nonionic detergent assists action.

Enzyme treatment is preferably carried out as a discrete
step, which makes the control of pH, time and temperature
easier to achieve.

The cellulase enzyme treatment may also be carried out

20 on undyed solvent-spun material, or on solvent-spun material

not treated with a chemical reagent having two to six
functional groups per molecule reactive with cellulose.



. the same col our. 3. A process according to claim2, further
characterised_10 in that the chem cal reagent is substantiaity colourtess.
4. A process according to claim1l, further charact .s%%g:t. &gegnaﬁe fapéﬁ
chem cal reage tive dyestuff for cellu

process accordqmlmc’mum m[ng claim further 15 chaﬂmug lﬂﬂﬂ(ﬂlﬁl,& hat
t he chenical redgertt ¢ontalfis <t | east ome3msi rg having a

functional groups reactive with cellul ose attached thereto.

process according to claimb5, further ch&lédM8ri sed in that the chenlcal
reagent contains one ring having two or 20 three functional groups reactive
with cellulose attached thereto. 7. process according to either_ of
claims 5 and &: furthe?r%%%?ﬁcfﬁﬁ|Eﬁ2¥#¢#@9ﬁﬁ SHy¥E-ERM Geddylese fibre
pﬁl yaz It ne ri 3@11:18 a rtercliuﬁea{ ﬁsaﬁslmaﬂbﬂltf&xdéhds},ablma?:acft@&:tlbea in thadt the
characterise e each s _sel ecte rom_p azinne,
pyrim di ne ant ?né 3"2" r?bj;th R ci-xemg\cﬁ:loé:ggge %’ gmlrﬂ? o % %’ﬂers'id‘f
clains 7 ardl ﬁunétm¢mai ghampstseastiberwithﬂce&ldkn&& one of the
functional groups reactive with cellulose is a fluorine, chlorine or

- brom ne atom - 34 - attached directly to the ring. 10. A process
according to & aim 9 Precess apeerdingi tedclaimhdy Eurthesnchbaracéerdsed

contains a d'ﬁﬁ'ﬁﬁé%rtﬁé'ﬂﬁﬁrehféd SREOEPBYELA iBY¥E, are of substantially

chlorodlfluoa§§¥r|m di chloro- 5 pyrimdinyl,
di chl or opyri iyAme o Qﬂﬁoropyrlda2|nonyl di chl or oqui noxal i nyl or
di chl or opht hal azi nyl group. 11. A process according to any of clains 5

to 8, furtheg. A process according to claim 2, further characterised

10 in that the chemical reagent is substantially colourless.

4. A process according to claim 1, further characterised
in that the chemical reagent is a fibre-reactive dyestuff for
cellulose.

5. A process according to any preceding claim, further

15 characterised in that the chemical reagent contains at least
one ring having at least two functional groups reactive with
cellulose attached thereto.

6. A process according to claim 5, further characterised
in that the chemical reagent contains one ring having two or

20 three functional groups reactive with cellulose attached
thereto.

7. A process according to either of claims 5 and 6, further
characterised in that the or each ring is a polyazine ring.

8. A process according to claim 7, further characterised
25 in that the or each ring is selected from pyridazine,
pyrimidine and sym-triazine rings. '

9. A process according to either of claims 7 and 8, further
characterised in that at least one of the functional groups
reactive with cellulose is a fluorine, chlorine or bromine atom



~charactérised in that at |east one of the functional groups reactive with
cellulose is a vinyl sulphone group or precursor 10 Thereof—12— - A—

process accordi ng claim further cha&ﬂggerl i n that t he
chem cal reagent ¢ﬂmﬁﬂﬂumﬂ‘ﬁ ﬂ:@ i sing group to enha ﬁs ‘? y in
wat er .

A precess acaor to claim12, further 15 in
t hat the solub|I|S|ng group is a sulphonLC3Qch group
pol y(et hyl ene gl ycol) or pol y(propyl ene glycol) chain. 14 A process
according to atyaghededingctlyi o thethirgcharacterised in that the fibre
Is treated with 0.1 to 10% by 20 wei ght of the chem cal reagent. 15. A

process according to claim 14, further characterised in that the fibre is
treated with 102 to Aoppgcessghccording thesilaim Peadamthers charagtarises

P R ?’ﬁ?lg&ef ERENEEAL YR cHitadns ?e%%lém’fiﬁwﬁ tri-
Hor R LY Bt m IS ok e ny nat iehioro-

according to
chemi cal resawmmfdanpi J ed tochherbppridapihpe, f or dichloropyuddazinonyl,

sol uti on.  OCEeSS._ ace i N | ai.m ur.t her
characteri seadlf%%[?ﬁ?q‘ﬁfeo’éﬁﬁgb’(g %I‘ﬁ’tcﬂbﬂ %‘?P'tfﬁbaﬁﬁ?éﬁ@ar ’%e‘ﬁ%ent IS
applied to never-dried solvent-spun cellul ose fibre. A process

according Lo £181 M 1B phUELLE" 26B8EASHET B°UnY. Einaédt % £62890 further

never-dried fibre is drie bseque a_cofventi onal
dyestuff for <aragtarised in phakoassd Mﬂquﬁcﬁ%¢afHF$?l°PéltBEP“PS

characteri seGeactive with cellulose is a vinyl sulphone group or precursor
10 thereof.

12, A process according to any preceding claim, further
characterised in that the chemical reagent contains a
solubilising group to enhance its solubility in water.

13. A process according to claim 12, further characterised

15 in that the solubilising group is a sulphonic acid group or an
oligomeric poly(ethylene glycol) or poly(propylene glycol)
chain.

14. A process according to any preceding claim, further
characterised in that the fibre is treated with 0.1 to 10% by
20 weight of the chemical reagent.

15. A process according to claim 14, further characterised
in that the fibre is treated with 0.2 to 5% by weight of the
chemical reagent.

16. A process according to claim 15, further characterised
25 in that the fibre is treated with 0.2 to 2% by weight of the
chemical reagent.

17. A process according to any preceding claim, further
characterised in that the chemical reagent is applied to the
fibre in the form of an aqueous solution.



i n,that -t he agueous solution of the chenical reagent Ts—apprréa’_b
sol vent-spun cel lul ose fibre which has previously beeg. gﬁ&qgﬂﬂ%ﬁmmd A

Phoe e sceo MR e oo Pooge |52 |\Hﬂ“ i bre

|bre
si nul t aneously wtt I atcoflvehtibnal dyestuff for cell ul
process according to any of clainms 17, 18 ggd-.20, further characterlsed I n
that the solution of the chem cal reagent is applied to the fibre, and the
fibre mﬁthoutl&aving brecessi edcordihgntdyedaimt 173 caxtder ohdradtestised

for celluloses, the éggeaassgo;’&g%ﬂ'w th éﬂgm%a% f%gﬁeﬂ'tz id applied

further characterlse h IS treate e~ agueous
sol ution of t¥e QQM##IQ#1¢@a@@h?eﬂﬁmﬁFuﬁn¢Qﬂ%ﬂkﬂﬁﬁuﬂ#hﬁ%ondlt|ons 24. A
process according to any of claims 17 to 23, further 25 characterised in

that the fibre is treated with a m|dly alkaline_aqueous_sol ution befare
treat ment wit¥ t he BPEPFSHS ?C?ﬂﬁdEH%nFEaF%?éﬁgéﬁ? fysther pF®€§?§ terised

aﬁcor di Ing t® in aitha24, thelr tﬂi@acti:@harmﬁl'-ll-(&ieﬁed nfibze tie Fdbeti adriddt and
chem cal rea c al i I
accordi ng togsg‘hr%/s% '?t ‘?rs&fﬁét ﬂvi?élrt cqﬁlg'lag?’%ﬁ %% ifr? rf‘ﬁ%fl‘iﬁﬁ.gie.

treated fibre is heated to induce a substanti al degree of reaction between

the cellul 05% ”d e &E@é% Q@#oﬂ&ﬁﬁk?stﬁeéﬂiﬂ{elw t ?Eui-‘éhleil' Eﬁ%raétéhsgdA

process accor toclalm urthe aracteriséd in e treate

fibreis heaﬂéH thghgtggﬁgous solution of the chemical reagent is applied
to solvent-spun cellulose fibre which has previously been

10 dried.

21. A process according to any of claims 17, 18 and 20,
further characterised in that the aqueous solution of the
chemical reagent is applied to the fibre simultaneously with
a conventional dyestuff for cellulose.

15 22. A process according to any of claims 17, 18 and 20,
further characterised in that the solution of the chemical
reagent is applied to the fibre, and the fibre without having
been dried is then dyed with a conventional dyestuff for
cellulose.

20 23. A process according to any of claims 17 to 22, further
characterised in that the fibre is treated with the aqueous
solution of the chemical reagent under mildly alkaline
conditions.

24. A process according to any of claims 17 to 23, further

25 characterised in that the fibre is treated with a mildly
alkaline aqueous soclution before treatment with the solution
of the chemical reagent.

25. A process according to claim 24, further characterised
in that the solution of the chemical reagent contains no added
30 alkali.



28. s« Alprocess according to claim27, further characterised—mthattte
treated fibre TS heated usimyg bl€dm at a tenperature @I s ShOQ it st R EEJd] C

for 4‘Seconds t A process accor edi ng
claim further H‘! ml that the treated fibre Iml Hm%mﬁ |:
treated with an a u of a cellul ase enzyne.
- 36 -
26. A process according to any of claims 17 to 25, further
characterised in that the treated fibre is heated to induce a

substantial degree of reaction between the cellulose and the
functional groups reactive with cellulose.

5 27. A process according to claim 26, further characterised
in that the treated fibre is heated using steam.

28. A process according to claim 27, further characterised
in that the treated fibre is heated using steam at a
temperature of 100 to 110°C for 4 seconds to 20 minutes.

10 29. A process according to any preceding claim, further
characterised in that the treated fibre is subsequently treated
with an aqueous solution of a cellulase enzyme.



