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‘PCT/ GB98/ 00497 - 1 - Dyeing of Textiles Thi's information relates to the
dyeing of textiles, and in particular to the dyeing of pre- ;

cel | ul os™WO B2} es using pre-netal lized acid dyes. It is V\l/;e#ﬁéknom%y{ hat
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chrem stry does not nmake themreadily substantive to the cellulose fibres. A
recent devel opnent in the dyeing %@ﬂ%@ﬁ substrates is a proprietary
process known as the Jarofast pro ) nvol ves the use of a cationic
pretreatment before dyeing with an anionic sol ubilised sul phur dye,
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cati oni CrpflcsiRAuldsifReffiit rate treated in this invention is described as a

fibrous cellulosic textile material. By this we nean that the substrate is

cellulosic or contains, typically, from30 to 100% fibres of, cellulosic
The present invention is based on our discovery that by using a suitable pretreatment of the

cellulosic fibres, pre-metallized acid dyes can be applied to cotton and similar cellulosic substrates,
including regenerated cellulosics such as rayon and especially lyocell fibre materials such as
‘Tencel’ fabrics, to give well dyed products with good wash fastness and which can give dyed fabric
with good "washed out” appearance, which can be enhanced by suitable post-dyeing treatrnent.
Further benefits are that in washing in normal use the level of staining of adjacent fabrics is very
much lower than is obtained with fabrics treated by the Jarofast process.

Accordingly, the present invention provides a method of making a dyed cellulosic fibrous material,

which comprises the steps of:

1 treating the material with a cationic agent having a plurality of cationic centres;
2 dyeing the material with a pre-metallized acid dye; and

3 optionally treating the material with a cationic polymer.

~ The substrate treated in this invention is described as a fibrous cellulosic textile material. By this we
mean that the substrate is cellulosic or contains, typically, from 30 to 100% fibres of, cellulosic
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be included in such fabrics include natural cellulosic fib

such as WOY¥126% | ax, jute, henp and rami e, and synthetic %&?@g@&@& éd
cellulosic fibrous material such as rayon particularly viscose and acetate
rayon and sol vent spun materials, partigularly where the solvent is
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the polyneric agent or may be present under application conditions or may

be generated in situ after application to the textile. Exanples of cationic
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or -N[err](R[err])[err] where the groups Rierr] are as defined for R above
and t he peiyresrictpreitestrognt agent include: - dR)savhers edch s pmalksyl greup pattigilerly acbralion

optionally via a ring, usually a 5- or
C4 alkyl e.g. methyl group, although one or more of the R groups may be a longer chain alkyl group

e.g. a Cg to C4g alkyl group, or where two of the groups R together with the nitrogen atom bearing
them form a heterocyclic ring, particularly a 5 or 6 membered ring, which may include further hetero
atoms, such as piperidine, 'tetrahydropyrrole, piperazine and morpholine rings, which may
themselves be further substituted as in N-alkyl e.g. methyl, piperazine rings; or one of the R groups
may be a group, typically an alkylene group, linking to another, usually nitrogen, site in the polymer

or to another polymer chain; or N* (R")>- where the groups R’ are as defined for R above and the

other bonds directly or indirectly llnk into the polymer chain optionally via a ring, usually a 5- or
6-membered ring; and aromatic quaternary nitrogen centres such as pyridinium.

The degree of cationicity (expressed as cationic centres per units of molecular weight) is generally
at least 1 cationic, particularly quaternary nitrogen centre, per 1500 Daltons (D), desirably at least 1



6- menbered ring; and aromati.c quaternary nitrogen centres such as
‘pyridinium The degree of cationicity (expressed as cationic centres per
uni ts of \98 g@]ﬂ r weight) is generally at |east 1 cationi Cpcpiiposmedorr |y
guat er nary A (fgen centre, per 1500 Daltons (D), desirably at |east 1
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quatemary ammomum groups are typically halide, particularly chloride, ions. These latter two
copolymers are capable of crossiinking or similar reactions involving the chioride substituent on the

propyi group and other nitrogen centres.

The cationic polymeric pretreatment agents used in this invention typically have molecular weights
of from 5 to 50 kD and more desirably from 10 to 30 kD.

The use of cationic polymeric pretreatment agents has the advantage that they are strongly
substantive to the cellulosic fibres, and are thus readily applied to the textiles, and typical
pre-metallized acid dyes are substantive to the treated cellulosic textile material. This can
substantially ease application of the dyes to the cellulosic textile material for example reducing or
eliminating the need for the use of salts to encourage substantivity and making it possible to
operate to high dye solution exhaustion.

The cationic polymeric pretreatment agents used in this invention typically have molecular weights
of from 5 to 50 kD and more desirably from 10 to 30 kD.



pre-nmetallized acid dyes are substantive to the treated cellulosic textile
‘material. This can substantially ease application of the dyes to the
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pretreatnent agent can be carried out by inmmrersing the fabric in an aqueous.
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The pretreatment can also be carried out by padding at ambient temperature using concentrations
and pH values similar to those described above to give pick up typically about 70 to 150% by weight
based on the dry fibre weight with padding, followed by drying typically at from about 80 to about
150°C, more usually from about 80 to about 120°C.

The pre-metallized acid dyés used in this invention are acid dyes including a chelated metal, which
is usually a multivalent transition metal such as chromium, cobalt, copper, zinc and iron, but usually
chromium. The metal is typically chelated to oxygen atoms derived from phenolic groups in the
organic acid dye molecule and usually also to azo nitrogen atoms via dative bonds. The
pre-meiallized acid dye molecules may carry an overall electrical charge depending on the valency
(oxidation state) of the metal and the number and type of chelating sites in the orgamc acid dye.
Pre-metaliized acid dyes fall into four general categories:
1 1:1 pre-metallized acid dyes -

in which each pre-metallized acid dye molecule includes one chelated-metal centre and one

organic acid dye molecule, typically including at least one sulphonic acid group, which may.

. be neutralised with a suitable cation such as an alkali metal cation e.g. sodium. Usually, the



is usually a multivalent transition netal such as chrom um cobalt, copper,
zinc and iron, but usually chromum The netal is typically chelated to
oxygen W%J ved from phenolic groups in the organi c agicg/shoRoagy7ecul e
and usually al'so to azo nitrogen atons via dative bonds. The pre-netallized
acid dye nolecules may carry an overall electrical charge depending on the
val ency (oxidation state) of the netal-&nd the nunber and type of chelating
sites in the organic acid dye. Pre-netallized acid dyes fall into four
general categories: 1 1:1 pre-nmetallized acid dyes - in which each
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to fully occupy the avail abl e el ati ng power of the netal and the

remai ni ng |igands are provi deeﬁ;y the water solvent. An Exanple is Col our

I ndex (C) Acid Brownpi44: [efr] (6] 2 2:1 pre-netallized acid
non-ionic sol ubilised dyesNa FnuthicR each pre-netallized acid dye nol ecul e
i ncl udes one chel ated net al/c@ﬁ e and two organi c dye nol ecules, usually
the same, which in the p@‘netal | T®ed acid dye carries no free acid
substituents. The dye_mf ecul gs arehezonly ligands for the chel ated
metal. In order to thgt the Rt ahly zed acid dye is sufficiently
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wat er sol ubl e, 0 etlﬂar "e nol ecule will include :
olam do groups. An Exanple is Col our
Index () Aci qyBbaek 60: [err] [err] 3 2:1 pre-netallized acid

asymetrical nonosdl phonated dyes - in which each pre-netallized acid dye
nol ecul e i ncl udes one chelated netal centre and two, different organic dye

mol ecul eg. 'Opg pPJ-mEQﬁzéW%iMrﬁGthg?ug“&%H s a sul phonic acid group and the
[ c. Exa [

ot her usually i's non acidi es 1 nclude Neutichrone S dyes such as:

in which each pre-metaliized ac;g)dye molecule includes one chelated metal cenfre and two
organic dye molecules, usually the same, which in the pre-metallized acid dye carries no free
acid substituents. The dye molecules are the only ligands for the chelated metal. in order to
ensure that the pre-metallized acid dye is sufficiently water soluble, the organic dye part of
the molecule will include hydrophilic substituents such as sulphonamido groups. An Example
is Colour Index (Cl) Acid Black 60:

SO,NHCH,

11

A Cr ~—_ ) HNC(O)CH,
T /N

H,CHNO, S

3 2:1 pre-metallized acid asymmetrical monosuiphonated dyes -
in which each pre-metallized acid dye molecule includes one chelated metal centre and two,
different organic dye molecuies. One of the dye molecules includes a sulphonic acid group.
and the other usually is non acidic. Examples include Neutrichrome S dyes such as:
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acid group. Exanples include Acidol M-des such as: [err] Although each of
these types of pre-netallized acid dyes can be used in this invention, we
have obtai ned particularly good results with 2:1 pre-netallized acid .
asymmetri cal nonosul phonated dyes and the use of these dyes forns a

speci fic and advant ageous aspect of the invention z%yi tabl e specific
dyestuffs inclpde those of the Lanasyn S (Sandoz r—lyow Clairant) range

i ncl udi ng Lana Acid Green 106), Lanasyn Yell ow
S-2G (A Acid Navy S-BL (JC Acid Blue 296), the
Lanacron S (C ' i1 R SG(d Acid WO 98/ 37269
PCT/ GB98/ 00497 BI(C Acid Black 207) and
the Neutril an as [Neutrilan Rubine S-2R
Neutrilan Orange SR and Ne i]a vy S-B. e conditions of dyeing wll
depend on the ppecific natc#u/eccff{ e pre-netallizgd acid dye although in
general we have successful Ty used conditiagns for the dyeing of wool
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with pre-netallized jyes./ Typi t hese conditions are dyeing at the
boil i.e. at of pgegr pund \' acid pHypically in the range 5
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concentration of dye i e dyebat h\and/t hus the amount applied to the
textile, will fdepend @n the dye itself and the degired intensity of dyeing.

After dyeing it isdirable to renove any unbound pre-netallized acid dye
fromthe cellulosic textile material. This has not proved difficult and
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in which each pre-metallized acid dye molecule includes one chelated metal centre and two,

identical organic dye molecules. Each of the dye molecules includes a sulphonic and/or
carboxylic acid group. Examples include Acidol M dyes such as:
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Although each of these types of pre-metallized acid dyes can be used in this invention, we have
obtained particularly good results with 2:1 'pre-metallizecl acid asymmetrical monosulphonated dyes
and the use of these dyes forms a specific and advantageous aspect of the invention. Suitable
specific dyestuffs include those of the Lanasyn S (Sandoz now Clairant) range including Lanasyn
Olive Green S-4GL (Cl Acid Green 106), Lanasyn Yellow S-2GL (Cl Acid Yellow 235) and Lanasyn
Navy S-BL (ClI Acid Blue 296), the Lanacron S (Ciba) range including Lanacron Red SG (C! Acid



as the pre-netallized acid dyes exhaust readily onto the pre-treated
cellulosic textile material. After dyeing the cellulosic textile materi al
can be f wydbgsrdgocated with a cationic polyner. The cati onimcpcBysamasnsed
for such a post treatnent will generally be of the sanme type as the
cationic polyneric pretreatnent agents as descri bed above, referred to in
this context as cationic polyneric post'—?r‘eat ment agents. Simlarly, the
treatment conditions, concentrations and anmounts are within the general and
specific ranges set out above for the cationic polyneric pretreatnent
agent s. Ted 338} aothiLengsoin/Gey S8 (BbAdid Black 20 and thgNeubilanrSrasgeCoamptonge t 0 t he

cel | ul OSicohet] iuof S Rbiifilait Rubifd Sk, ReLir@Hrkdilsr Bfdivdutidh Gy 2 N0 OF

| ayer .over the dye on the ce osl c text terial s can further
i nprove the wash fastness of the dyeing and nay reduce any tendency of the

pr e- net ah‘i’néé&ﬁhnt%ﬁbdf&i{!ﬂgml nErfiPérfthb Bpdéiiti Hallfle SFIREprainkktdiized alid el slthough
materials. The treatnen |!é\lsegtl Qnic pol yneric ost t reat nent aggnts w | |

t ypi cal | J" gRe@ weihaye %’l‘}?e depica) gonditighs e e ﬁ'@e'"q ¢f woolwith Rsermetaliged ner i ¢
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di al Iyl met hyI amne (or its protonated ammoni um derivative) and diallyl-
2- hydr oxyl - 3- chl or OE tﬁ% amne (or its protonated ammoni um derivative) or
e o7

r epeat uﬁ\ﬁF"s Yoo sy QFeMaYR #Y Yropund ree-petligeracididyefeprihe selllosic daxtitey e )
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PCT/ GBgS{AﬂP‘l%ng%e Jéh&i é?é/ faeghlé ﬁlg(ehgﬁ:aﬁ 2d ’furter @%?% Al n gﬁon?c ;F ‘?\ggﬁ.‘ e d. out"

further d £e hash I ng or enzyne tr ance
appear an&etionigsiolymer H%edmfe&uﬁ*eapﬁ%#?ame@bwﬂaemww of the sarpe tyne esithecationice have

successf Bblbb‘neﬁ@érﬁirékﬁﬂerﬁ ag&@a&ahseﬁmwe b&uﬂr&ﬂo 4PRd cméﬁ a8 €&kiohic nglkmenc

f ast ness and st ai ni ng of ad Jjacent fabrics In he

e,
results HPﬁ’t(fgﬁ‘%ﬁ"&We;'/‘tsats"P'?g&m%geﬂ'Bﬁﬂf °&§“ﬂ‘¥?§s‘@"€ﬂﬂ“’§§m§ and,amewts are WJB'F of ast
system THeggeppial ambspegifitsrangBssietigut bbORI forthé catiohib pﬁ%éﬁliﬁr&rdé%éﬁfaéénﬁs The
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believe that they form a coating or layer over the dye on the cellulosic textile material and this can
further improve the wash fastness of the dyeing and may reduce any tehdency of the pre-metallized
acid dye to migrate in washing onto other co-washed materials. The treatment with cationic
polymeric post-treatment agents will typically be carried out after post-dyeing washing. If a cationic
polymeric post-treatment agent including a group reéctive to other parts of the cationic polymeric
post-treatment agents or to the cationic polymeric pretreatmeht agent or the cationic nucleophilic
polymeric pretreatment agent is used, it is possible to generate higher molecular weight species by
linking, crosslinking and polymerisation. This may further enhance the wash fastness of the dyed
fabric. An example of such reactive cationic polymeric post-treatment agents are copolymers
~having repeat units of diallylmethylamine (or its protonated ammonium derivative) and diallyl-
2-hydroxyl-3-chloropropyl amine {or its protonated ammonium derivative) or repeat units of
diallylmethylamine (or its protonated ammonium derivative) and diallyl-N-methyl-N-2-hydroxyl-
3-chioropropylammonium. These latter two copoplymers may undergo crosslinking and similar
reactions involving the chloride substituent on the propyl group and other nitrogen centres.



pre-nmetallized acid dyes to give good wash fastness (even if in the context
‘'of produci ng "faded" coloured products) has the benefit that the |ight

f ast ness on yes i s much better than is typically obtai Houddget he
sul phur dyes used in the Jarofast process. The substrates that can be dyed
I nclude not just cotton (as in the Jarofast systenm) but other cellulosic
textile materials, including rayons and 8yocell materials including

' Tencel' fabrics, that have proved difficult to dye satisfactorily
previously. The increased substantivity of pre-netallized acid dyes to

cel | ul osiThe @eulféuacsrﬁneif tdesirad, velsabjectsd torfurlﬂaﬁdé%@ét@%shnﬁ?’@r@nhﬁﬂ e trERIBSL th {
possi bl e t% %thm‘ E%g Ro]| ended fabrics with pre-netallized acid dyes. In
partlcula?"af'%ﬁ QUERPEARNGS] es uni on fabrics of cellulosic fibres,
particularly cotton, rayons and | yocel | rrateri als, wth poI yarri de 'fi bres
such as i vel

Thi s pos\é\lﬁ%lliq P"%? t't%ﬁo?‘p‘rr{émrg‘é &m+’918 t?o:tg g')en??nd’oﬁ Vﬁ'u avP %ﬁ%ﬁ?ﬁ%ﬂ'x%aﬁl"éﬂ gg%d @ | ngI y
i ncl udes HOMWNGQOWM llﬂhtmew amooméawe; slaimngmfadjapagfamic# nl osic
fibres, mémw#ﬁéuu:efar&&tnhew ) SRR @goodag M{nhéﬂd the/ iSlattoyd

pol yam de_fi bres particul arl I neT udes the

steps of The optippal 8‘(""{t Hbe"igfféeal‘fﬁﬁ'é pitheatignic H°'&'“?J’l9| Pyﬁ'éfeiaB“%' eqqnee&aﬁéwtheag ent

having a |ﬁipl:6v%|tlhéWashfan6iﬁdu@é‘stﬁmiﬁgfﬁﬁé’o%ent?abncs HYRERAg. (TR Bty ugs With a
pre-mnetal | ci,d treating the miterial with a

cationic Ff581 zed ﬂm%’f‘{sﬁg P"’ﬁgmg sf enifi toet of eradHeing rfaded” of t he
envi ron nmulmiredjnrbducts)l has tas berefitthataiedibhtiasthess ofhe Bydsis AiciitekhaR istygiosty Ng

processes, d Fo exanple conventional cellul ose
reactive 33%?%&5&' oce g‘%nera‘{)hg'\%a"raﬁ" PBEHRPs of hi ghly col oured

ef fl uents containing hi gh concentrations of electrolyte (up to 100 g[err] )

and al kalthe ﬁaeuaéﬁﬁﬁr&m Bé sﬁcm@%st 8 ofAaY A e J%mt@s}ém} eeCause

salts, such a , are no needed rive exhausti on ye onto the

subst r at e°e"'t"H§° Eﬁx@e Frstesiplp, ipclydingraveng 9@% lyegell materals inglupipg Teace!' ﬁ@qss dhat havet ed

cel | ul OSIp}o\ieiMdﬂﬁd:mt@Ne@’ahﬁbaoWeﬁaﬁVg ly dye to high levels of exhaustion
w t hout adding salts, with sone 98/ 37269

PCT/ GB98/ 00497 -9- pre-netallized acid dyes we have achi eved 100%
exhaust i ofhedficredsed dytestantivity.of plbanetaliziee apid eyasitd adliulogie thxtie hﬁteawes:bfémea @ithe
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dyei ng pria @gg'gulalg the pretreatment enables union fabrics of cellulosic fibres, particularly ootton rayons
and lyocell materials, with polyamide fibres such as wool, silk and nylon, to be dyed relatively easily
and uniformly. This possibility forms a specific aspect of the invention which accordingly includes a
method of dyeing a blend or union fabric containing cellulosic fibres, particularly of cotton rayon or,

and especially, lyocell, and polyamide fibres particularly of wool, silk or nylon, which includes the

steps of:

1 treating the material with a polymeric pretreatment agent having a plurality of cationic
centres; |

2 dyeing the material with a pre-metallized 'ecid dye; and

3 optionally treating the material with a cationic polymer.

A further advantage of this invention is that many of the environmental difficulties associated with
conventional cellulosic dyeing processes can be mitigated or avoided. For example, conventional
cellulose reactive dyeing processes generate large amounts of highly coloured effluents containing

high concentrations of electrolyte (up to 100 g.l°1) and alkali. The present process does not

generate such effluents, because salts, such as NaCl, are not needed to drive exhaustion of the
.dye onto the substrate, the pre-metaliized acid dyes are substantive to the pre-treated celiulosic
textile materials and readily dye to high levels of exhaustion without adding salts, with some



itself sinple, requiring no .ostly and tinme consum ng wash off procedures.

‘The follow ng Exanples illustrate the invention, all parts and percentages
are by wg, 44pd €ss otherwi se stated. Materials Dyes Lanapar/éBeswe®dr -

ex Sandoz/Clalrrant Lanasyn Aive Geen S-4G C Acid Green 106 Lanasyn
Yellow S-2G Cl Acid Yellow 235 Lanasyn Navy S-BL .d
Acid Blue 296 Lanacron -9 - ex Ci ba Lanacron Red SG

(A Acid Red 315) Lanacron Gey SB (d Acid Black 207)
Neutrilan S dyes ex Conpton and Know es Neutrilan Rubi ne

S- 2R Neupre-hetalli2éaivaciddyBs Wa havenachieved Y0094 exhapstioh ofihé dygbath.gWhere thel 1 Mat exi |

FC ER . L. Qni Eoex el Sur tants. PT2 i ene
O a Bl A oot 86 hittafin RO e sabiio Biiadifb Birde) cteat g B8 01
PT3 a copathgomaing oniyidye and witersat khel startandienchofithe dyeing cycle. The dyeing process is

di al |yl - 2 aanisralng" eTa\V1Rr=Tsgpeatal! % i ri c post-dyeing
treat mentEs ég)ég‘?]@és('*i%iﬁﬁwatcgﬁyl FC- ER ﬁgd{)@ sk%ﬁl&%cg@g%%ni c pol ymer
solution (35%active solids) ex ICl Surfactants AT2 Fi xogene CXF

cationic polyner (reaction product of dinethylam ne and epi-chl orohydrin)

sol ution %O% active soljds) ex ICl Surfactants AT3 a copol %’ r of
di al | yi difARfHowRgFxaMRIes Uisiateiths pyantion. Qi gersand percrntagesi e By WahiuRISSf | n t he
pre- andothesdise tateat nent pol yners the counter-anion was chloride. — WO
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PCT/ GB98/ 00497 - 10 - Pretreatnment On cotton the pretreatnent was carried
out- by i Msteriglsng sanpl es of scoured, bleached, FBA

Dyes _

Lanasyn S dyes ‘ex Sandoz/Clairant
Lanasyn Olive Green S-4GL Cl Acid Green 106
Lanasyn Yellow S-2GL Cl Acid Yellow 235
Lanasyn Navy S-BL Cl Acid Blue 296

Lanacron ' ex Ciba
Lanacron Red SG ' (Cl Acid Red 315)

Lanacron Grey SB : {Cl Acid Black 207)

Neutrilan S dyes ex Compton and Knowles

Neutrilan Rubine S-2R
Neutrilan Navy S-B

Cationic polymeric pretreatment agents

PT1 Matexil FC-ER  a poly(DADMAC) cationic polymer ex ICI Surfactants

PT2 Fixogene CXF a copolymer of dimethylamine and epi-chlorohydrin ex ICI Surfactants
PT3 a copolymer of diallyldimethylammonium and diallyl-2-hydroxy-3-chloropropylammonium

Cationic polymeric post-dyeing treatment agents

AT1 Matexil FC-ER  poly(DADMAC) cationic poiymer solution (35% active solids)
ex ICl Surfactants

AT2 Fixogene CXF cationic polymer (reaction product of dimethylamine and
epi-chlorohydrin) solution {(50% active solids) ex IC! Surfactants

AT3 a copolymer of diallyldimethylammonium and diallyl-2-hydroxy-3-chloropropylammonium

In the pre- and post- treatment polymers the counter-anion was chloride.



free woven cotton (150 g.nferr]) in an aqueous sol ution of the pretreatnent
agent at 2% (of pretreatnent agent as supplied) on the dry fabric weight at
a-liquor ' R of 10:1, at 40 to 50[err]C for 30 m nut 2t0 7.
On Iyocer‘{&#ézg‘g’?b (" Tencel' fabric nade from Courtaul ds Iyﬁ%ﬁg??bg%) t he
pretreatnment was carried out by imersing sanples of the fabric (190 g. m
[err]) in an aqueous solution of the prt&featnent agent at 2% (of
pretreatment agent as supplied) on the dry fabric weight, and further
containing 1 g.I [err] [err], at a liquor ratio LR of 10:1, at 60[err]C for
30 m nut Pretreatifenf)i gher terrperature and al kali were used to aid penetration
of the inherently nore cl oseI%Y%acked structure of the |yocell fibre.

t he bl ends [FoRenBP pregg'fxt{r\e Rifie oH\ by inmersing sarmrles ?W@tbpeé&'ﬁ?e ﬁPAvvas

carried out r f the fabric Qus .S a0 of
the pretreat né {Nom;eg’e% p?’gg/oprtﬁ?" r TIPS sﬁ@h?" Sfé%erﬁre e?%ﬁ??"é g%h the dry
fabric wei ghpretreattnent ageat as'sapplied) onitneiry 3bri¢ weiht 2t @ lliquok Fo LR of30:1ThivE ©S at

a pH of abou%ﬂﬁ\m%(ﬁfi“@‘gﬁggﬁiéﬁ{ eated fabric was wetted out and i mmersed

in the dyeba only dye and water at pH 6 to 7 to give a
L: R of 10:1. Dyeing was cormenced at roomtenperature and the tenperature

was raised t 6n%c&ﬁ’fa8§& fﬂﬁi@ n%ﬁé q’OIﬂtCOLRéLﬁdS lfdezgiﬁb@%)%eep Ff?éatrﬁ%t(@a@“t es.

The dyed fabric was rin runni ng wa ear 0 renove

| oosel y hel dcamigd 8619 gwﬁaershasanaéé SRkabi: (qiwg mPin 2h QEREHus SBIkion®Y BleNJS Vier e
al so carried out on non-pretreated) sanplées. Post-dyelng treatnent

(af t ert r eat meretrpatmestagentat %dofcmetrea&nqréammea stppliedben the Oryf falbrici weightaad
carried out by inmersing the F%ed sanples in an aqlueous sol ution of_the

af t er t r eat nefitrthageantaining! %U ssic) Qd)atét“q‘iﬂfd"{"ﬁﬂ- Ryofi 107 t?@&f%?oﬁﬁf@ms de
suppl i ed) on hfgﬂ&- t%iéer‘éﬁh!én‘& aW@Ii GQJe uStd B aid fUBFatbAbf the hhéfeftl riﬁl%élo &y 40 to

50[err]C for m nut es. tertreatnent agents AT1, an e pH used
was 6 to 7; PB‘?"%FM"P@B‘E‘WH@"&B@M AT3 the pH used was 10 to 11 (adjusted
with about 2 m (30% aqueous NaOH solution).l[err] (aftertreatnment bath).

e 1SRl © Yo SRR ek baltal bolylmiR el Hhe reBLkindh WSS cared Ui, 00007
- 11- Test Mrrherdingdémples-ofthefabrics in an aqueous solution of the pretreatment agent at 2% (of
pretreatment agent as supplied) on the dry fabric weight at a liquor ratio L'R of 10:1, at 50°C
for 30 minutes at a pH of about 7.

Dyeing

The pretreated fabric was wetted out and immersed in the dyebath which contained only dye and
water at pH 6 to 7 to give a L:R of 10:1. Dyeing was commenced at room temperature and the
temperature was raised to 95 to 98°C and held at this temperature for 60 minutes. The dyed fabric
was rinsed with cold running water until clear, to remove loosely held surface dye, then allowed to
dry. For comparison, dyeings were also carried out on'blank (non-pretreated) samples.

Post-dyeing treatment (aftertreatment)

When carried out, aftertreatment on all fabrics was carried out by immérsing the dyed samples in an
aqueous solution of the afterireatment agent (as supplied) at 2% (of aftertreatment agent as
supplied) on the dry fabric weight at a liquor ratio L:R of 10:1, at 40 to $0°C for 30 minutes. For
aftertreatment agents AT1, and AT2 the pH used was 6 to 7; for aftertreatment agent AT3 the pH

used was 10 to 11 (adjusted with about 2 ml (30% aqdeous NaOH solution).l'1 (aftertreatment bath).

The samples were subsequently rinsed in cold water and dried.



Wash fastness was assessed using the | SO C06/ A2S: Col our fastness to
-donestic and comercial |laundering (40[err]C) test. The test was carried
out- on sawip aB7iébOcnx4cn) of the dyed substrate under test,pcT/amogoosdd A
4cm wi de piece of standard SDC Multifibre DWadjacent (including secondary
acetate, cotton, nyl on, polyester, acrylic, wool). Assessnent of the change
i n shade and stai ni ng of adj acents was - n‘dde with the appropriate 9 point
grey scales (high scores good). Col our neasurenent Dyed sanples were
nmeasured instrunmentally. The colorinetric variables L*, a* and b* were
measur ed FestiMethodsir strength (K/'S) was cal cutated by conputer fromthe
ref I ecta al_;ﬁrl wavel engt h of maxi mum absorption using the fornmula: K/'S
(1- R)[er?ﬂ &re Ris %reflectance. Li ght Fastness Light fastness
dat a was neasWeshifabipess wascassdessed using-the riaO«06{A28: Ggodrdastness Mdﬁﬁéétucﬂd our

fastness to a{éﬁ;ﬁér@ihﬁélﬂd%ﬁfb}( %‘gﬂ:@ﬂ FHeGedt 4ds ?Qn%@gm oh gérﬁpl l[l%

PeI’SpI ration t ness er spli rati on ness was sure
| SO E04 al kal dyed splstrate ynges test, stapledfe adcmanide piece qA@ag@remqultrﬂbre DW

PCT/ GB98/ 004944 ,acbar(mﬁmangpeeéanzrs}y scéia&araahsn hhw%rya&asa&ﬂﬁ »%(d?)' Nds@dsmeht Aci d

G een 106 on cotton sa es det al | pre- and after- treatnents,
Wash Fast nessPfdhrichapesinshade and stpiping %fra@a% ‘M‘l‘?éﬂa‘?ed”'q‘él!ﬁ #prropyate R pointgesye
dat a show t hasgcaeshigiesdor@good)1Cr eases the col our intensity (because the
upt ake of the dye is greatly inproved), inproves wash fastness and reduces
adj acent staining of the dyeings. The nore intense col our obtained from
pr et r eat n@oldurmeadsuem@nipr obabl y- ari ses from the higher solids of the

treatnent ag @W&@ﬂe@ﬁr&dhﬁsﬁﬁ@%ﬂpwgﬁﬁloﬁé VdriaBiad (B2 o flASSvel t

have a negatiV ct on colour stren an €, confirm ng
vi sual asses sm?ﬂumﬁeﬂ!l'é calous $¥gngth é*q§)<\p%$ ¢ainulated bvwemntstrfrdna@e nefiestanessat |theg

shows that sOogEvefdibF mMaRiftimdbsbibfiondising e fommfi; N9 but with virtually no
adj acent staining. In all cases aftertreat ment reduced the amount of col our

| oss suffered duri ngy@pkj*®R where R is % refiectance.

Light Fastness
Light fastness data was measured by a standard accelerated fading test, ISO B02 : Colour
fastness to artificial light : Xenon arc fading lamp test.

Alkaline Perspiration Fastness
Alkaline perspiration fastness was measured by the ISO E04 alkaline perspiration fastness
test. '



Tab»l e 1 Pre- After- shade adj acent Sanple: treat'nent treatnent

-change st ai ni ng Colorimetric data matl % matl %

L* - A% orrtr iy KIS 1C - - - -

co.55  dapend 4o MO, Tem . . T s 3/5““3?%“"597 -
43.17 -11.72 14.72 5.60 1.2 PT1 2 AT1 2 3/4-4

42.71 -11.47 14.57 5.78 1.3 PT: 12 2 AT2 2 3/4 5
42.24 -11.53 14. 43 5.80 1.4 PT1 2 AT3 2 4-4/5 5
42°59 - 11 37 14. 36 ' 5.73 1.5 PT2 2 - - 2-2/3 4/5-5
42. 00 6.05 1.6 PT2 AT1 2 34 5

ji gg ]1'."'6 #xamgjil\eﬁ ;llggrates tg % %Cl Axiyq:éreen%os omqq%ton sémplesz. /Af'l;’)l%?aetails of thépre-

41. 84 - 1&n@drter- tfebtnidhts, Wesh Fastiess|and dolerinmagricdatd dre inciutiécein tmable @ Ibelotv. Waesd 00

Tt  ap SO e HHERSY Ml itfkaled (45 LAGH Tuérlhpe a8 ek e oy R Brefy
Bl ack 207 irapreved), "FR,TPYPSB{a&b famssa)andcreﬁucsﬂa@mpl staining bfdheddyeings. sThefmorae  pr e-
and_af t er jnidnse 8416 Bbinda foMibrdirebARnt\eiliP ol p%éé@tomﬁ @L@r Blids offife OUT

in Table 2 below. Fromthese data it Is ¢ reatnment 1s very

ef f ect i ve "PRMERPIRRL GURRIBY Py the manyiactyrer. Aftertiaptment deasaot haye imeghtiva effect t he
usedof | sabh aou;m strésytitrehaddichahge, E:brﬂilnhiag %H’e Mé’?g?&mmlﬂgxe‘fﬂ' %egég;r?ﬁ?&gug ]
Acid Bl ac t al no et el y exhaus

no steps ﬁg @ﬁ%ﬁiﬁ?y%%ﬁﬁ?g@? fpéf %%‘KEWI kv aIn A |
The appl i aaacenmtmnungnlnallmsesraﬁaureamemrremdeamamumeufyoldauﬂdsb SuffefedPdilring Ol our
| oss fronwa%gsanpl es, the results were conparable to those in Exanple 1
for G Aci een 106, and had no effect on the shade. Wash fastness
testing gaepleresults broadly simlar to those of Exanple 1 O Acid G een

106; the aftertregigent reggged tg},nadgo% eni 0SS fromthe sanples and al so
reduced t ISanpleai heatgenti athatmennt changki iagéng sanpl e <olorimeti® d3& 37269

PCT/ GB98/ 00497 -mai3 - Talhstt 29r e- After- i« a* b* KIS
1c - - - - e 6855 -9.81 1148 09
11 P 2 - - 334 455 4317 1172 1472 5.80
12 PT1 2 ATl 2 344 5 4271 -1147 1457 578
1.3 PT1 2 AT2 2 34 5 4224 1153 1443 580
14 PT1 2 AT3 2 445 5 4259 -1137 1436 573
15 PT2 2 - - 223 455 4200 -11.30 1438 6.05
16 P12 2 A1 2 34 5 4184 -11.01 1406 6.01
17 PT2 2 AT2 2 233 5 4155 -1107 1399 6.06
18 PT2 2 AT3 2 455 5 4184 1132 1448 597

* the dyeing on the untreated cloth was foo weak to generate meaningful wash fastness data.

Example 2

This Example illustrates the dyeing of CI Acid Red 315, Cl Acid Yellow 235, Cl Acid Black 207 and
Cl Acid Biue 296 on cotton samples. The details of the pre- and after- treatments and wash
fastness and colorimetric data are set out in Table 2 below. From these data it is clear that the
pretreatment is very effective in enhancing substantivity of the dye on the fabric without the use of
salts in the dyebath. In the tests using CI Acid Yellow 235 and C! Acid Black 207 the dye baths
were almost completely exhausted (even though no steps had been taken to optimise the system to
seek full exhaustion). The application of an aftertreatment resulted in very littie if any colour loss
from the samples, the results were comparable to those in Example 1 for Cl Acid Green 108, and
had no effect on the shade. Wash fastness testing gave results broadly similar to those of Example
1 Cl Acid Green 106; the aftertreatment reduced the colour loss from the samples and also reduced
the staxmng of adjacent multifibre samples.



Safrpl e treatnent treatnent shade adj acent staining colorinetric data

.matl % matl % change cotton nylon wool L* a* b* KIS d Acid
Red 315 /GBO8AB49T/ -
oo 1MRBATE L1l o L 5 3 sya 4 TORMAMTT
13.74 9.89 2.1.2 PT1 2 AT1 2 3/4 3 3/4-4 4/5 2.1.3 PT1 2
AT3 2 4 3-3/4 4 4/5 2.+ B -PT2 2 - - 2/ 3 2/ 3
3-314 3/4-4 35.34 33.60 14.47 10.93 2.1.5 PT2 2 ATl 2 3/4 3

3[4 4 2.1.6 PT2 2 AT3 2 4 3/ 4 4 4/5 C Acid Yell ow
235 2C. 2 - - 76.09 10. 10 46.03
2.17 2. ZT%ble T1 2 - 4/ 5 3/4 4-4/5 63.65 17.87 54.92
7.23 2.2

ATlﬁéx, 3/4 4/5 4-4/5 4/5 2.2.3 PT1 2 AT3 2
3/4-4 5Sam Ié/ Etrea ent 2 erft | 2shade adjacent'slalm 2/ 3 %nnﬁ idldbta 4

05,40 7RSO Shak Ty e G o gl 6 T B K83

51.78 -1.80. -4.42 1.85 2 3.1
PTL 2 261 - 314 4-4/5 34 5 20 10 -1 B2 Py 100G 1963 5
PT1 2 AR112 PT1 2 4 - 45 3 28 2334 M1 36.38 R7P 1874 9.89

4/5 4/52425 PT3. 42 PRI1 22 -3/4 . 3 R44 48 3-3/4 5 27.93 -0.38
-1.79 9.(021.3.3P31 PE2 AT3 APl 24 33144 4 4/&5 4 52.3.6 PT2 2
AT3 2 214 4p12 4R5 -4/5- 52/@ Agizd BlLae 3A% 235344 33.60 1447 10.93
60.79 -1.475 -B764 21.GF12. % il 23 a4 4 3/4 4-4/5 3/4 5

26.74 0. 13, 3473. 452 Pl 24,AT1,2 45 4 5
2.4.3 PT?HZE X}% %v Até 2z21 1‘;'4/5 s 475 ‘554 4 PT2 2 . ]
3/4 f‘% e“a" 28 14 0.51 -10.58 12.53 2.4.5 PT2 2 Amo2

4 4/5 262 76.09 10.10 46.03 2.17

2.2, 1 T1 2 - - 3 4/5 3/4 - 4-4/5 63.65 17.87 5492 7.23
222 PT1 2 AT1 2 3/4 4/5 4-4/5 4f5

223 PT1 2 AT3 2 3/4-4 5 4/5  4/5 '

224 PT2 2 - - 2-2/3 4/5 3314 4 6540 1796 5546 6.54
225 PT2 2 ATT 2. 344 45 4 4/5

226 P12 2 A3 2 4 5 4/5 4[5

Cl Acid Black 207
2C.3 - - : 51.78 -180 -442 1.85

2314 PT1 2 - - 314 44/5 34 5 2910 -126 -2.59 8.55
232 PT1 2 AT1 2 4 45 4 5

233 PT1 2 AT3 2 4 45 45 5

234 PT2 2 - - 34 4 334 5 2793 -038 -1.79 9.09
235 PT2 2 AT1 2 4 4/5 4 5

236 PT2 2 AT3 2 4 A5 45 5

Cl Acid Blue 296 .

2.C4 - - ' 60.79 -1.17 -954 1.06
241 PT1 2 - - 3/4 4-4/5 34 5 2674 0.24 -11.30 11.34
242 PTT 2 AT1 2 4 4/5 4 5 '

243 PT1 2 AT3 2 4 45 45 5 :
244 PT2 2 - - 3/4 4 334 5 2514 051 -10.58 12.53
245 PT2 2 AT1 2 4 4/5 4 5

246 PT2 2 AT3 2 4 45 45 5
Example 3

Samples of dyed fabrics produced in Examples 1 and 2 were tested for Light Fastness and Alkaline
Perspiration Fastness and the resuits are set out in Table 3 below. These data show that the
process of the invention provides dyeings with good Light Fastness and good Alkali Perspiration
Fastness. Similar trends to wash fastness can be seen in that with Cl Acid Red 315 the overall
fastness is slightly lower.



2.4.6 PT2 2 AT3 2 4 45 4/5 -5 Exarfpl e 3 Sanpl es of dyed
-fabrics produced in Exanples 1 and 2 were tested for Light Fastness and

Al kal i ne atlon Fastness and the results are set outpdd) 'gr og

bel ow. T a show that the process of the invention provides dyei ngs
w th good L| ght Fast ness and good Al kali Perspiration Fastness. Siml ar
trends to wash fastness can be seen int#hat with O Acid Red 315 the

.overall fastness is slightly |ower." WD 98/ 37269

PCT/ GB98/ 00497 - 14- Table 3 Light Al kal i ne Perspiration Fastness
Sanpl e Table3 Dye - Fast ness shade adj acent staining
rating change cotton ny{igt V\oolmgbhﬂepersp;rg{.on%agh&een 106
6-7 : Sample Dye Fastness shadé- 1 . d@ﬁﬂ i 315

5 4/ 5 3/ 4 4 rating cHange?. 1 cottod AChdorre! QEB 35
6-7 13 o1 A LS, 106 é/__; 5 2.3.1%a aAd'Y Bl ack 207
6-7 c 4/ 5 2.4.1 a_Acid Blue 296

6- 7 2.51 Cl Acid f3eg 315 43'>5Exanpl’1'¥ 4 Thi s 4Exanpl e

i | lustrat &1he d%!écﬁ@(eW?%ﬁocel I Gﬂ' bre Teficel' fA&WS ¢ wi H¥Dre-nePal | ized
aci d dyes.2.3the f &Acid Blask 20f et reatbetl wi th &gent PMSand af4/8rtreat¥ent as
set out irz4labl e ot AbidlBuw.296ast ness-And cal erinetrigsdata a4 i ncl usled in
Tabl e. 4. These data show that the Iyocell fibre was successfully dyed by
the nethod of this invention and dyei ngs of conparable colour strengths to
t hose onExapipledh were achi eved. The general trends in wash fastness are al so

o1 Lo i MRSl L 2SS A ] S e 000 5l !
nol ecul efgbnqmsmetreﬁtﬁdemh aﬂ?’!flpé-é and aftertseatmentgs getyouljn daklel4 bplaw. Fasiress |and

cotton. CMrinReRQRe 46 iraemu& iR %meue Thé¥eYataSShivd that e fRkN fibkél&@s smaé&&m}
nore difficult to dye and | ai n gy&athe Jarofast s

i nef f ect iXed by tha{geth ﬂéh'%'BYF '%'H eipgt efcamearaple cpipyt strep tPf'?éﬂm%ﬁ‘I’ti?ﬂur
dyes usewererchig:d) Jhe eareral symsemrwawﬁﬁhesp @nediscdinilar ol thoseltd coitdi, @ith the t hey

e e Bobh P AN BB ok L i BRAS pod et o)

the mo(ecules in the lyooell fibres are more closely packed than those in cotton. Correspondingly

we believe this is why lyocell fibre material is more difficult to dye and may explain why the Jarofast
system is ineffective. (The large non-reduced molecules of the solubilised sulphur dyes used in the
Jarofast system cannot penetrate into the fibre, so they remain on the surface and are subsequently
easily removed during washing.) The improved wash fastness is even more pronounced following
aftertreatment; we believe that the pre-metallized acid dye is further insolubilised by complexation

with the cationic sites in the cationic polymeric post-treatment agent. The Light Fastness ratings of

the dyes on the lyocell fibre material are generally slightly higher than their counterparts on cotton.



aftertreatnent; we befieve that the pre-netallized acid dye is further

< nsol ubi | i sed by conplexation with the cationic sites in the cationic
pol yner i wepesdzaéy eat ment agent The Light Fastness ratings BCTi/GB989493 on
the Iyocell fibre material are generally slightly higher than their

counterparts on cotton. - WD 98/ 37269

PCT/ (3B98/ 00497 - 15 - Table 4 Pre- “Wrer- Wash Fast ness Li ght

Sanple treatnment treatnment shade adj acent Fast colorinmetric data

change gt I ni ng ness matl % matl % cotton nyl on

Lo ae Tablgd K/S a AC|d Geen 106 5.1.1 PT1 2 - - 415

4/ 5-5 1 2 Wash Fagtness bight 5 7 43.78 -14.1

17.59 6. sﬁ%“%e 5"Ea‘§'°"‘i°Ti’ea ! ABBade2  adjacebt Fost-5  colorimetrisdal® Red 315

5.2.1 PTL 2 - - 3/4 change3 - staipng 5 2°¥ pr1 2 AT1 2 4

3 3/4 5/6 w®alles%37mall %3.5 8. 96ot®N2nglonPT1 2 L* ATR* 2 b* KB

3/4 4 C AtiAdidGrednol06235 5.3.1 PT1 2 - - 3/4-4 4-4/5 3/4-4

5.3.2 PTb1.2 PAl22 . 4/5 4/5 25-54- A¢5 7 63.73 16.42 57.22

8.25 5. 3. %1ET1pT12 2AT3T12 4/ 5 5 45 q&]ﬁ: ggl?)l aﬁlggZngsSA 1

PT1 2 - 34 44/5 3/4542 PTl 2

4/ 5 4 543 pPPL. 94 -A148 2-3.29 7.3 5.43 PT1 2 AT3 2 4

4/5 4-4/5 ClojAgidReBlzys 296 5.5.1 PT1 2 - - 4/ 5 4/5 3/4

5.5.2 PTJS.2.1 2 P.{-\'Tl 22 _4/5 Sﬁ/ 5 2,34 3-3IZ 28.38 -1.02 -14.74 11.22
522 PT1 2 ATt 2 4 3 3/4 b5/6 39.65 37.21 135 8.93

523 PT1 2 AT3 2 4 3/4 4
Cl Acid Yellow 235 _
531 PT1 2 - - 3/4-4 4-4/5 3/4-4
5§32 PT1 2 ATl 2 45 5 4-4/5 7 63.73 1642 5722 825
5§33 PT1 2 AT3 2 4/5 5 4/5
Cl Acid Black 207 _
541 PTY 2 - - 3/4 4-4/5 3/4
542 PTT 2 AT1 2 4 4/5 4 7 3191 -218 -327 7.15
543 PT1 2 AT3 2 4 45  4-4/5
C! Acid Blue 296
551 PT1 2 - - 4/5 4/5 3/4
§562 PT1 2 AT1 2 4/5 4/5 4 7 2838 -1.02 -1474 11.22
553 PT1 2 AT3 2 4/5 8 4/5

Example 5

This Example illustrates the dyeiné of viscose/wool and lyoceli/wool union fabrics with
pre-metallized acid dyes. Samples of 50:50 lyocell/wool and wool/viscose intimate fibre biend
fabrics were pretreated and dyed with Cl Acid Black 207 as described above. Information on thé
pre-treatment and Wasﬁ Fastness and colorimetric data are given in Table 5 below.

Table 5
Pre- shade adjacent staining
Sample treatment change colorimetric data
matt % cofton  nylon L a* b* KIS

lyocell/iwool :

7C.A1 - - 4/5-5 4/55 4-4/5 3042 0.05 -266 7.24
71UW PT1 2 4/5 4/5 344 2423 -075 -29 12.21
viscose/wool _

7C.2 - 45  4/5-5  4/5 3813 -019 -2.17 4.16

7.2VIW PT1 2 4/5 4/5 3/4-4 532 -13 -348 11.58

These data' cleaﬁy showed the effect of the pretreatment:



5.5.3 PT1 2 AT3 2 4/ 5 5 4/5 Exahple 5 This Exanpl e
.illustrates the dyeing of viscose/wol and |yocell/wool union fabrics with -
pre- met alv*’bnggfi d dyes. Sanples of 50:50 |yocel |l wool andpe®@iBoge?SE
intimate T1bre end fabrics were pretreated and dyed with d Acid Bl ack
207 as descri bed above. Information on the pre-treatnent and Wash Fastness

and calorinetric data are given in Tabl¥ 5 below. Table 5 Pre- shade
adj acent staining Sanple treatnent change '
calorinetric data matl % cotton nylon L* a* b* = K/'S

| yocel | / wool Inifie éamples-which were ndt/petfeatedl] the Wool pdrtidr Byed3cakasfulfy, @hilst thd. 66

7.24 7.1 L/ . . 4 - - -2.9 12. 21
vi scose/ W)o?/\{y‘?gﬁ% r""gcose oél@_étamedaﬁ;g re_suﬁ é_ﬁgﬁngs% aea\%%dl 0.19 -2.17
4.16 7.2 V/ Wnthqsamgles thathad been preteatedthel colour was p more-uhifgm ar@l hiag adeep® These

data clearlygshagwed the effect of the pretreatnent: WD 98/ 37269
PCT/ GB98/ 00437 -16- In the sanples which were not pretreated, the wool

portion fRedvehsthsdas thess samples were1R@%ephausied (with oy withys pretreatipent) showing - t he
r esul t anfoy ¥itiee She/Wyes are! fércdolduringolddi.Cithe Wadh Fhdindss itings ofithdyeiha werSRry

Dot he. 1 ofimka o tge 8 e SHon s Tprel SR ANgs SRR RIS o e Roparance o 0 °
pr eL r Ie: at regoégd rahevitan gashﬂauseﬁth'gsfoeﬂnb prét@aidyl eampléscarises frmtmlmu'ﬁ:\g;rem Ioolﬁﬂ'rhe_ '
Was astness _.ratin | re. ver | 1ot t he
Lot ton aRePts Seiikl B e Bonddtic shieh he WER o B, tid e St ual . °.
reduced prerraetalized abid siyescpnssessthighdastriess on eolpasaian ba sesh fammtpe detamnitiees fr om
th h 2hi O ' ' f th

€ michy, -ﬁ%&@éte&%gfa%ﬁ%maﬁqﬁ‘lrﬁﬁgﬁ, nR(&h:Eﬁ'Enlf@nE Wdhlgrt%gtﬁr K2k gy O e

bl end in these sanp IS we nown that” pre- i zed” aci d dyes
possess high fastness on wool, as can be seen fromthe data on the
non-pretﬁ&&%ﬁsarrpl e fastness data in Table 6, in which only the wool

portion 3‘l‘{iles dye¥n%g '02 Example 5 on fibre blend fabrics were extended to other fabrics and other dyes.
Fibre biend fabrics were made up with the following materials: velour (nylon/cotton), cotton/silk,
linen/silk and hemp/cotton/wool (this fabric was made using a relatively crude blend of the different
| fibres). The fabrics were pretreated with PT1 at described above and samples were then dyed with
Neutrilan Rubine S-2R and Neutrilan Navy S-B respectively. The dyeing conditions were that the

temperature was raised to 98°C at a rate of 2"(.3.min'1 and held at 98°C for 60 minutes. The dyed

fabrics were briefly washed, rinsed and dried. The pretreated fabrics dyed to give uniform dyeings
of a deeper shade than non-pretreated controls. For the first three mixed fibre fabrics, the fibre
blends were intimate enough that the control dyeings looked uniform, but the dyeings on the
pretreated fabrics were of a much deeper shade. For the hemp/cotton/wool mixed fabric, the
control dyeing iooked mottied, whereas the dyeings on the pretreated fabric were uniform and of a
much deeper shade. Wash Fastness testing gave similar results to those on viscose/wool and
lyocell/wool mixtures described in Example 5. After treatment with AT1 further improved the Wash
Fastness of these samples.



Exanpl e 6 The dyeings of Exanple 5 on fibre blend fabrics were extended to
.other fabrics and other dyes. Fibre blend fabrics were nade up wth the '
fol | ow RgoGBEREd al S: vel our (nylon/cotton), cotton/silk, [ROTRGBISGE97and
henp/ cotton/wool (this fabric was nmade using a relatively crude bl end of
the different fibres). The fabrics were pretreated wth PT1 at descri bed
above and sanples were then dyed with Nettrilan Rubin Wl an
Navy S-B respectively. The dyeing conditions were thaﬁlma'mmﬂﬁﬂmg was
raised to 98[err]C at a rate of 2[err]C mn[err] and he atu esr for

60 m nuClatms The dyed fabrics were briefly washed, rinsed and dried. The
pretreated fabrics dyed to give uniformdyeings of a deeper shade than

non-pretreated controls. For the first three mxed fibre fabrics, the fibre -

bl ends ter eAimathoraf enaking agiiied celulosie,fibreusmatefial, wpich egraplises itherstepsiofior m  but

the dyei ”95;0” frasy Bru?éﬁ&éﬁé?%tﬁtﬁ%ﬁoﬁﬁap@ﬁt%ﬁﬁgé‘plﬂi‘éﬁt?of’%ﬂﬁi&c&rﬂége- For the

henp/ cott on/wool m Xed fabric, confrol dzxeegng '0oked mottled, whereas

t he dyei ngs2on greingihematesplwjtrapipmetalicedacidyes®d and of a much deeper

shade. WashgFaspfnaly thsting e Sfialwitiia ctioricsoiynies. t 0 t hose on vi scose/ wool
and | yocel | / wool aﬁﬁxtyhres described in Exanple 5. After treatnent with ATl

further inproved the Wash Fastness of these sanples. WO 98/ 37269

PCT/ GB98/ 00Aethddras didiraedin clkim 1 wheneiitthocklloibsicfbtousgnatertty echtains framh 88 ke
fibrous mategl.al .. which i he S of: 1 tr i mat eri al
w th o cati OpyRoLoel bRl blrBchelaith G ese Bims ot penes B BeeldE. "3 2T 0
the material with a pre-netallized acid dye; and 3 optionally treating

the matgria ' L O G . ' ' im1l
whor 61 St o SRt & g Pl 3k BRI innatyrr ol RS ol B e, ol
natural , syivtesemp agiorragienandihe gynthetic of regeneratedpnetulosis filpus oriensd isgayan
materials. 3ndior SysoRl atbrigls cl aimed in claim2 wherein the natural
cellulosic fibrous material is cotton, flax, jute, henp and/or rame; and
the synthetic or regenerated cellulosic fibrous material is rayon and/or a

| yocel | 4mat armethod b claiméd inahi ook eizlaithsad tewhereiraihy fioroas oiatetiblds abledd bb 3

wherein the {‘I$ gﬁ L i +§ll§ e .nore cellulosic fibres
with non- cePMt '{)rgiy% osgl?@eﬁavﬁ%?ifg . d s'gkbr&?sr% |?)‘""C‘i as clainmed in claim4
wherein the fibrous non-cellulosic material is a polyethyl ene

5 A method as claimed in claim 4 wherein the fibrous non-cellulosic material is a polyethylene

terephthalate polymer or related copolymer, and/or a wool, silk andlqr synthetic polyamide
fibre.

6 A method as claimed in any one of claims 1 to 5 wherein the polymeric pretreatment agent

contains poly-quaternary nitrogen centres which are of the formula -N*(R)s where each R is

an alkyl group; or where two of the groups R together with the nitrogen atom bearing them

form a 5 or 6 membered heterocyclic ring; or -N"'(R')z- where the groups R' are as defined

for R above and the other bonds directly or indirectly fink into the polymer chain optionally via
a 5- or 6-membered ring; and/or aromatic quaternary nitrogen centres.

7 A method as claimed in any one of claims 1 to 5 wherein the polymeric pretreatment agent
has a degree of cationicity (expressed as cationic centres per units of molecular weight) of
from 1 cationic centre per 150 Daltons to 1.cationic centre per 1500 Daltons.

8 A method as claimed in any one of claims 1 to 6 wherein the pre-metallized acid dye is a 1:1
pre-metallized acid dyes, a 2:1 pre-metallized acid non-ionic solubilised dye, a 2:1




terephthal ate polymer or rel ated copol ymer, andfor a wool , silk and/or
.synthetic polyamde fibre. 6 A nethod as clainmed in any one of clainms 1-
to 5 whegpiddsbdyg Pol yneric pretreatment agent cont ai ns polpcmmm
nitrogen centres which are of the formula -N (R)3 kyl
group; or where two of the groups R together with t ’,ﬂ‘mﬂen at om beari ng

themforma 5 or 6 nenbered heterocyci 18 -ri ng; or ’wwﬂlmﬂ ps
Rlerr] are as defined for R above and the other bond

indirectly link into the polyner chain optionally via a 5- or 6- menber ed

ring; and/ Orprélﬁ\‘é@&é&adﬂlé’éy%%fcm rRorob@Bifnated s, 3P a 2:1 pre-métaliBéd @it as cl ai med
in any one of clains wherein the polyneric pretreatnent agent has a

degree of ca?Wf’E’P't‘i?s'('@PBF%QIQEﬁbW%%ﬁWGm c centres per units of nolecul ar
wei ght) of from1l cationic centre per 150 Dal tons to 1 cationic centre per
1500 Dal ons od as c clains 1 to 6 wherein
the. pr o-drot dPeedabeRied fany o oftidihe 1 8's Ahiref s Gene Btiften 3 st

pre- net al | i ziydingtreatmeotwith@vationdcdgebi Having e plyrality of c&tiohic centiéS. 98/ 37269

PCT/ GB98/ 00497 - 18 - pre-netallized acid asymetrical nonosul phonated dye,
or a 2:1 pre-netallized acid symretrical di-sul phonated/ di carboxyl ated dye.
9 A’ & hotimathod payFlaimed inpny epe oflaims 1 & &wherein thedysd (e isistbiedted toextile i s
subj ect ed t%ﬁmepeélfbeﬁi@ﬁhé&ﬂmbbﬁé&zgﬁmre%m a cationic agent having a
plurality of cationic centres A method as clainmed in any one of
claims 1 to 9 wherein the dyed fabric is subjected to further deliberate
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