; e3¢/ ¢/, 4Fl ~6TEP< m aow, ao, c0000z* Process for qllmlmwﬂlmmllmﬂlml e AR 2002
materials in accordance with the ink-jet rpinting pr esent
invention relates to processes for printing textile figggsnaterials using
reactive dyes in accordance with the ink-jet printing process (jet and

i nk-jet processes) and to corres ponding printi n et printing
processes have been used in the textileli-ndustry wmﬂwumm Such
processes make it possible to dispense with the ot custonary
production of a printing screen, so that conS|derabIe saV|ngs can be nmade

in ter ”EPPJce‘éQ?ér ?%Hﬁgi {eWie fiEFe%l Sfeﬁbuwn é&o*ré?ic‘é%\ﬁt‘ﬁ tﬁé mtk-! (5 q?[rnﬂggggwcggs of
pattern nts

within a significantly shorter period of time. Such ink-jet printing
processes shoul d especially have optimum characteristics fromthe
st andpoi Mhe pfesappinverionaelatesdb paicegses fomprirting teditenfire nateanusinnrezevere
de of aracteristics.s Vi SCOSI ur.fa t ensi on
and conditey DrA-gorEno it Hedn L Mg A RERR b o Aitiel e iRu R a e cBEF g
made of poedify plinting igks.t he resulting prints, e.g. in respect of colour
strength, fibre-dye bond stability and fastness to wetting. Those demands
are not net by the known processes in all characteristics, so that there is
still a pRegt prithing ProdesosLRfRDA bR th@'feﬂtn%ﬁn@udtﬂtfbf‘ﬁarﬁé yé¥tsh@s. The
invention relates to a process for printing textil bre materials in
accor danB&c@p3as make it prsyikle t%ﬁ'ﬁmﬂsﬁgwtbrtb%é T\N'ﬁhé\dsép'ﬁ‘afm@ ofyqyiea ofratanting s

For ml neagefl 1t aefftRryiie UG en e Mroly o BBl aPERb ERLYALAVE 7
2, 30 m&@oﬂthepr@dmbﬂlpnm)plaltém/onghaQ|NHpBSSIHIe)to @Hbomd HG-ShadigeNnNH CHI N

- 2 F %_é?l’.nrgments wi mamg%flgantly SHorter pero%séflﬁ%nc 2 ON OH

Such ink-jet printing processes should especially have optimum characteristics from the
standpoint of application technology. In this connection mention may be made of character-
istics such as the viscosity, stability, surface-tension and conductivity of the inks used.
Furthermore, higher demands are being made of the quality of the resulting prints, e.g. in
respect of colour strength, fibre-dye bond stability and fastness to wetting. Those demands
are not met by the known processes in all characteristics, so that there is still a need for new

processes for the ink-jet printing of textiles.

The invention relates to a process for printing textile fibre materials in accordance with the
) ink-jet printing process, wherein

the fibre materials are printed with an aqueous ink comprising

a) at least one reactive dye of formulae

e —

SO;H

N=N
NH
HO,S

SO,H N
a7 NHCONH, \/, TN (1a),




' CzHS- NH~N~--NH(CHz)2 O N-~~N F SO3H pH NeNi i | Z-02S(HzC)2 H3C ~ w’éﬁwmﬂ
SO3H HO3S NH-~ 1-NH(CHz)2 O NM'N ' ~F Z-02S(Hzl )z OH NH- - ~N~- - NH( 2 N

N\'Ni i ~i O Z-QzS HO3S SO3H (1b), (1C), (1d), (le), - ' . 3 0 APR
2002 -3 SO-H OH NH~N1--NH N=N N ~ N CONH( CHz) zSOz-Z (1f), | F S03H HOaS

S03H (SCaH) z-s (S02NHZ) ~~ CuPhC SOZNH ~-~ SOZ Z' 1 (19). OH NHz z'-02s ~ ~
NEN | ~ ~ NEN ~~~ sozz' (1h) and i HO3$SO)JHZ @S ~1 NH~1 SO~ Z z ~N

~ N N~ "N SO3H ~ NHz SO-H wherein Z and Z' are each independently of the
other vinyl or a radical of the formula -CH2-CH2- OS03H, Bl and B2 are each
a C2-d 2al kyl ene ralcal which may be interrupted by 1, 2 or 3 -Onenbers
and is unsubstituteg or| Sutggpltut ed by hydroxy, sulfo, sulfato, cyano or by
carboxy and QuPHE ypper pht hallocyani ne radical, and b) 1,2-propyl ene
gl ycol or N mpet ol i done. ——NH

R (1)

HO,S NH
e e

N~ N
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' 3,00 APR 2002 -4 Bl and B2 are preferably each a C2-Cl2al kyl ene rg@imlzggz
which may be interrupted by 1 or 2 -O nenbers and is unsubstituted or
substituted by hydroxy. Bl and B2 are especially each a C2-Csal kyl ene
radi cal. More especially, Bl is 1,3-propylene and B2 is 1,2-ethylene. Zis
preferably vinyl. The preferred neaning of Z' is a radical of the formula
-CHz- CHZ- OSO3H. Preferably, Bl.is 1,3=propylene, B2 is 1,2-ethylene, Zis
vinyl and Z' is a radical of the formula -CHz- CH2- OSO3H. Reactive dyes
preferred for the process according to the invention are those of fornul ae

(1 a to (1 g), especially of formulae (1 a) (1 f) and nore especially
those of formulaegdd a), ( dub)nn N H The reactive dyes of
formulae (1 a) to] (1 kngwn of canh be ai ned anal ogously to known
conpounds, M8 dFr az ot | §pfti on, cou bmgHz%Qszconde@ﬁgti on
reactions. [ ormiae (1 a) to (1 1) used in the inks

shoul d prefergbly hav s tent, that is to say they shoul d have
a total contedPtof salts of less than 0.5 % by wei ght, based on the wei ght
of the dyes. Reactive dyes that have relatively high salt contents as a
result of their preparation and/or as a result of the subsequent addition
of diluents can be desalted, for exanple, by nenbrane separation

pr ocedur es, such—%s—uéd,ngfi |tration, reverse osnosis or dialysis. The inks
preferably conpr Lsg_qs%@,%ges excl usively those of the above fornulae (1 a)
to (1i). The inkg prefefably have a total content of reactive(tdes of the
above forrrul&ephél a) to {1i) of from5 to 35 %by weight, especially from
10 to 35 % by wei ght” and nmore especijally from 10 to 20 % by wei ght, based
on the total wei gbLE@gzNﬁsoziz- ~ 3 0 APR 2002 -5 The content of

N- net hyl - 2- pyrrol ijdpone or propyliene glycol in the ink is usually fromb5
to 30 % by weight) especially from5 to 20 % by wei ght and nore especially
from10 to 20 % by wei ght, based on the total weight of the ink.
Preferably, the inks conprise 1,2-propylene glycol, usually in an anmount of
from5 to 30 OH

NH,
HO,S SO,H
Z-0,8 NH $0,-Z
2
N N¢N /©/
N (1),
SO,H NH,
SO,H

wherein

Z and Z' are each independently of the other viny! or a radical of the formula
-CH,-CH,-OSO3H,

B, and B, are each a C,-C;,alkylene radical which may be interrupted by 1, 2 or 3 -O-
members and is unsubstituted or substituted by hydroxy, sulfo, sulfato, cyano or by
carboxy and

CuPhC is a copper phthalocyanine radical, and

b) 1,2-propylene glycol or N-methyl-2-pyrrolidone.



by wei ght, especially from5 to 20 % by wei ght and nore especially f 8%'@%)
to 20 % by wei ght, based on the total weight of the ink. The inks naé PR 4002
conprise buffer substances, e.g. borax, borates or citrates. Exanples that
may be nentioned include borax, sodium borate, sodiumtetraborate and
sodiumcitrate. They are used espe0|aluy in amounts of fromO0.1 to 3 % by
wei ght, preferably from0.1 to 1 by weight, based on the total weight of

the ink, in order to establish a pH value of, for exanple, from4 to 9,
especially from4 to 8. As further additives the inks may conprise, for
exanpl e Bra@ngiBhare praferablysaehiadl G 2lngens rmdicabveich man-biedntieruptel byl losre2

ethers. Suit r-S0 - 1.oni |l ul ose ethers include, for
exanpl e,'éﬁh}eﬂec}e?? g\@# hytfn-%f"b%@gg%gp %btﬁ&d%@%ﬁﬁxhydr oxyet hyl -)
hydr oxypr opyl - and hydroxypropylnethyl cel lul ose. Methyl cellul ose and

especi al]y hydroxyet hyl cel | ul gse e preferr Sui tabl e _al gjnates are
especi aIE* y'ang Egaﬁr? eﬁ'l’%ﬁ/"ﬂ'é(te@eg:h érﬁi &‘P@B ﬁc%g\g?rﬁrﬁsaFﬂ?lkape'sTh% -PEAVIEos e
et hers %mdiﬁh§14iahﬂéﬁ@3 are used in the ink usually in an amount of from
0.01 to 2 % by weight, especially from0.01 to 1 % by wei ght and nore
especially from0.01 to 0.5 % by weight, based on the total weight of the
i nk. Bot sl d the al ginates
are use 'S?P@‘ew m)gof%b%rgfeerrlﬂe%rggn éaaﬂ engg{ ea“r‘gﬂﬁ?lﬂﬁ%%fo?mg%em fic viscosity
to be obEHLEt-OFPdflerred for the process according to the invention are

t hose inks which have a viscosity of from1 to 40 nPa s, especially from1
to 20 nPa s and nore especially from1l to 10 nPa s. The inks may al so
COyTpr i sePrefesdlyyeB,ys ddepropyless, Bs i h 2athydetie] ¥ dannygadtzsisor raeicpbofitae Formula
substanc§ Egge gﬁqﬁblt the grom h of fungi and/or bacteria. Such additives
are usua F@ 895PaHanounts of fromo0.01 to 1 % by wei ght, based on the
total weight of the ink. 3 0 APR 2002 -6 The inks can be prepared in

custonad¥ manner by m xing the individual constituents in the deS|red
anount e%‘(%ﬁl’“ﬂfé“ﬁﬁéd@rﬁ‘e PFRFERT AesRrding torthe inyeatipn Iyedhosei dyguas (1a)

pri ntingqt et éé&cfdu%ﬁfo%hr%é'(@éﬁo (M msm@cwﬁowaﬂonkulhéhaqrmas ing
process, Wherein bre materials are printed an aqueous | nk
conprlsﬂﬁg)aviﬂébst one reactive dye of formul ae (1 a) (1 b), (1d) and (
1 f) above. It is also possible to use aqueous inks that conprise at |east
one reactive dye of fornulae (1 a) to (1 i) above, especially of fornulae
(1 a) toTr(e]er)apti\@myiesrmafdrmua'e (h&®ast(1ipare kmbwnkvecarddé pbtaeedrapatogouslyiteabove f or
the ink and C r ef.er ahl rther ad itives above
br of e erERen oM Ind ' Ry ARenbrfofdRplor R Db AR <BFfat fhieatied

accordi ng to the invention can be carried out using ink-jet printers that

are kno per se e suit or tex ile r|n n In ink-jet

o it o e arb R el ToHE (fifisia e S b gredy bt Al ot
cont r ol | @shtdMNABS is td 94 MePQRBUIE havels tdtd)icBnteHl Haafs oPESSIMEh MY by Wbight,
conti nuous i nk-j et method and the dr op- on-demand net hod are use In the

cont i nudiAser gR-tpe wejgbt abihe dyas '?‘Eﬁ%e dyes thaihavedalati highsak P9”t§'hta agrfy

dr ops n%suleeﬂhéegrép%ratro%nerdr ag langs@trcﬁ tOAURUGErk Bd@itiGPb m&h@&an%sel and
recycled. In dr op- on- denand t hod, however, drops are Pro uced and
print ed %ahe@mprr EMale gty membr@ne a9pajatm\spra¢edq5¢mudeas aitra{itraliem reveses r ed
for thelﬂﬁ¢&5§3gmaﬂgg production of the drops can be effected, for exanple,
by neans a plezd I'nkj et head or by neans of thernmal energy (bubble jet).
For the process according to the invention, printing in accordance with the

COnt ! e RS P P b B AT RBR BT A ABE, AnRE BRI

hydr oxy- group-contairnng fibre materials. Preference |s glven to cellulosic

fibre erj | s that consi st ol | partly of cell eg..are
nat ur al - THES peseapliTave aete! Ganent of isaENa ses i Fhoitp oriiniFe Qgbiker A eka
fibre meféhistoss %ty \@éﬁ?#ﬁtp ?ewaﬂmsra 1035 @61% by WeRfhe RN AfdIré SR fioMm 10
vi scose and al so | yocell and especially cotton. e said fibre materials

are pref©rdbioby We'gh'ebﬁ‘éﬂdrﬁrbﬂheéﬁéb‘t’e'gfdrqfrmee'ﬁl(| |l e woven fabrics, knitted
fabrics or webs. 3 D APR 2002 -7 According to a preferred enbodi ment of
the present invention, prior to printing the fibre material is subjected to
a pretreatnent in which the fibre material to be printed is first treated
wi th an aqueous al kaline liquor and the treated fibre material is
optionally dried. The aqueous al kaline liquor conprises at |east one of the
customary bases used for fixing the reactive dyes in conventional reactive
printing processes. The base is used, for exanple, in an anount of from 10
to 100 gll of liquor, preferably from10 to 50 gll of liquor. Suitable
bases are, for exanple sodlun1carbonate sodlun1hydrOX|de dlsodlum

1 . M Y L 1 . . -



In the case of the steanming process the printed fibre material is

subj ected, for exanple, to treatnent in a steanmer with steam which 84 APR 2002
optionally superheated, advantageously at a tenperature of from95 to 180C,
nore especially in saturated steam Subsequently the printed fibre materi al
is generally washed off with water in_gustomary manner in order to renove
unfi xed dye. 3 0 APR Z002 8 The present invention relates also to
aqueous printing inks for the ink-jet printing process, conprising a) from
5to 35 %by weight of at |east one reactive dye of the above fornulae (1
a) to (TIhérortant dfN-methyi-3-pyooBidneccoyt, 2aeogyleneglydé! irethiyik i8-usyallydtand e or

1, 2-propybepe.al yecal . T rinting. pks_a the reactiy es ~af .faqrnul ae
(12 "t B P gt Fspaca B RS 8% BY FeBREad Bolsrapkbtic RS oh cbhdy
her ei nalaeigt, bhbed ph kthi tad iejhnafthe irkccording to the processes of the

i nvention have good allround properties; for exanple, they have a high
degree of fibre-dye bond stability in both the acidic and the al kaline

range, @pRErabRSIRAARs édnpriseht 2-pRPRnE REHESSAIPINET rhbht of B 26 d@Gt ness
to washing, to water, to seawater, to crossdyeing and to sweat, and good

f ast nesBY weigbh|aspeeially fream Erie 29 % bY weight atd MmpEseshesially omdk0 tprré<sitlg and

f ast nes i narp outlines and a high col our strength.
The pri ﬁltel}gﬁgtﬂaﬁgébﬂgweedt%garl\eoﬁmhé?ﬁrqgmhed by good stability and good

viscosity characteristics. The follow ng Exanples serve to illustrate the
i nventiqp, .Th enper . €S iven in degree | si us, r&s are ts
by wei ghee I3 0 e pabies el sl fier o herdins o S BE S iR 8L
ikryfli cat ethy d%alhémmysdwmhgm tlacrre*.abaiutnobq@aet Sodiymn vedlaorated Bndisdicﬂmm(titga‘t%. ]

ilogrags to litres. Exanple 1: a) Merceri cotton satin i -dyed wit
1 SuoThel A e ASPBAB Tk SGIouBIScl AR 1orAgk BY PEI relpratk. Tk FoviP bk
dried. By whightasisb@on3Rd totalRVeRiHt 8AhBGHK, th GaEObERBbRsA bhl vAlRPofatori S pri nt ed
wi th an aqueous ink having a viscosity of 2 nPa.s, containing - 15 % by

I

wei ght 6Kamplke. fread o eapecialy fopt 4R & 3 0 APR 2002 g SO3H i i NeNi |
NH HO-S SO-H NHCONHa ~~N | NH (101 ), NY N( ~ Ha~ F NH 2 - 15 % by
wei ght of 1, 2-propylene glycol, - 0.5 % by weight of borax and - 69.5 % by

wei ght & fughesradditivesthednkl mpy oemprisenfed ekakpleealgineted of rsipbrielly, atater- The
St eam - Salher oG GhBoks iRy R0k ait- St S inir R T Vel | o
print hindudg, foereyxampelednfetisi-nethgl- thydmwagdthylg methylwdroxyethyl-, hydroxypropyl- and

hydroxypropylmethyl-cellulose. Methylcellulose and especially hydroxyethylcellulose are

preferred. Suitable alginates are especially alkali alginates and preferably sodium alginate

The cellulose ethers and the alginates are used in the ink usually in an amount of from 0.01

to 2 % by weight, especially from 0.01 to 1 % by weight and more especially from 0.01 to

0.5 % by weight, based on the total weight of the ink. Both the water-soluble, non-ionic

cellulose ethers and the alginates are used as so-called thickeners and enable an ink of a

specific viscosity to be obtained.

Preferred for the process according to the invention are those inks which have a viscosity of

from 1 to 40 mPa-s, especially from 1 to 20 mPa-s and more especially from 1 to 10 mPa-s.

The inks may also comprise customary additives, such as antifoam agents or especially
substances that inhibit the growth of fungi and/or bacteria. Such additives are usually used

in amounts of from 0.01 to 1 % by weight, based on the total weight of the ink.



‘Exanpl e 2: a) Mercerised cotton satin is pad- dyed with a liquor conprisin
30 gl of sodium carbonate and 50 g/| of urea (liquor pick-up 70% ahliAPR S?[](]2
dried. b) The cotton satin pretreated in accordance with Step a) is printed
wi th an aqueous ink having a viscosity of 2 nPa.s, containing - 15 % by

wei ght of the reactive dye of formula Q NHz SO-H I | ~ NH O NH HaC CHa
(CH:)Z 1 HO-S NH~NNH cH, NY N2 F 715 % by weight of 1,2-propylene
glycol, - 0.5 %by weight of borax and (102), - 69.5 % by wei ght of water,

3 0 aPR zo02 -10 using a drop-on-demand ink-jet head (bubble jet). The
print i '§heihike«tandnafmrmaaéq'inamdtofrﬁamdwahoer sy nﬁxmgttbsinaltvid].QQ@risﬂtueatsun #eed
steam col.d-ri nse tshed off at boiling, rinsed again and dried. A blue
print hSSYY %?%7‘ §b¥WaS ast ness to washing is obtained. Exanple 3: a)
Caustici zed woven viscose fabric is pad-dyed with a |iquor conprising 30
gll of sodium carbonate and 100 gll of urea gl I quor pick-up 70% and dried.
b) The E'a%@qugn&'euew\?éﬁ'at%ﬂ%?ste ripease ferRandegtextieifrramasrialarie ecedrdh St ep

a) |s p K [ i nin
®) 5% BAEH M AR, R RAORAL e T By SRR

N | ~ |mH2©ﬂ1ﬁ©ems(aHE@)ssze yeagtl\@fdye@fiamulaemmzm)l\lﬁid a_nf}Nﬂ(E(Dezyzzlt@aM N F
ég 5 ?2gé/ss\fﬁégﬁpsg%ql}eot%gﬁ)ﬁkgw&%gﬁgﬂ%é' gtqlaast 089 réact/?/é)ﬁ Jf’efgp{lltgg% faﬁuﬁm and )

jet). Tblaoxpar especnallyd:f Wcardwutampla)etbefﬂfy @ndnéliymtéaﬁbdsneﬁlofﬁmmHﬁ@ﬁv&atméjﬁl%ed n
saturated st

shed of f at il ed
oo a SBo BEMefike nd A eSS rdatbe Bobet B! T 2B eRog

) ences apply.

The processes for printing textile fibre materials according to the invention can be carried out

using ink-jet printers that are known per se and are suitable for textile printing.

In ink-jet printing, individual drops of the ink are sprayed onto a substrate in a controlled
manner from a nozzle. For this purpose, predominantly the continuous ink-jet method and
the drop-on-demand method are used. In the continuous ink-jet method, the drops are
produced continuously and any drops not required for the printing are conveyed to a collect-
ing vessel and recycled. In the drop-on-demand method, however, drops are produced and
printed as required; that is to say drops are produced only when required for the printing.
The production of the drops can be effected, for example, by means of a piezo-inkjet head or
by means of thermal energy (bubble jet). For the process according to the invention, printing
in accordance with the continuous ink-jet method or the drop-on-demand method is

preferred.

Textile fibre materials that come into consideration are especially hydroxy-group-containing
fibre materials. Preference is given to cellulosic fibre materials that consist wholly or partly of
cellulose. Examples are natural fibre materials, such as cotton, linen and hemp, and
regenerated fibre materials, for example viscose. Special preference is given to viscose and
also lyocell and especially cotton. The said fibre materials are preferably in the form of

sheet-form textile woven fabrics, knitted fabrics or webs.



‘Exanpl e 4: a) Causticized woven viscose fabric is pad-dyed with a I'@u&r{R 007
conprising 30 g/l of sodium carbonate and 150 g/ of urea (liquor p k-up2
709 and dried. b) The causticiized woven viscose fabric pretreated in
accordance with Step a) is printed with an agueous ink having a viscosity
of 2 nmPa.s, containing - 15 % by weig of the reactive dye of formula 3

0 APR 2002 -11 SO3H OH N=N (104), i i'T HZC=HCOZS(HzC)z H3C | w w SO3H
HO3S NH -~N1-NH(CHzZ)2 ON\ /N ~"F - 15 % by wei ght of 1, 2-propyl ene
glycol, - 0.5 %by weight of borax and - 69.5 % by wei ght of water, using a

dr op- orAaberdimgita a0 kreffe@techeabodildahtaf ¢hg medent Thvention, ptiod ts paintirggtheditpd et el y and
fixed for, 4 mnutes 102C in saturated steam  cold-rinsed, washed off at
bor 11 ng e AR A BIGEEH {0 A drali4aBEe A WBER ST MR RA A PP R SqBTd a4 neas
t o washiiffan 8q@diaidiedine h@ e treébedMRire eHdtErRAl isCoptibRAllysielin | s pad- dyed
with a liquor conprising 30 g/l of sodium carbonate (liquor pick-up 70%
and dried. b) The cotton satin pretreated in accordance with Step a) is

rinte i i j i i D - 15
5% by vel e ddusBls BRAGRY AP EolBiiedte okl SRASHAY ookl Faeds WERNRPII, ooy 2
O N=N Nhe'réactiv@syes in conventioraiGe HdivepsntiasoSases.- Thedase iy uses firtexample,

1, 2-propyl e I - % i r . rop-.on- demand
nic | ennrod b far B 100y o ek BrdlpRluBaBis sl B SPude PR or

m nut esbasies B Goi exapadielrsatizch cdrbarate, codidnT hydis@dte, dBsbianh miokspladtepoi | i ng,
rinsed agai.n and dried. A red print having ver ood fastness to washing is
bt i neliSosis Thosprets gisshin SCetki, fauina braori Sed ey oRuen oA hoasien 1

pad- dy eshusiolid aphrhdrila!OF sLREEY dfaliiag, s3eh b lsoBlimSPibirsdBetaE bPocdiemaseh8 19/ | of
urea (liquor pick-up 70% and dried. bkﬁ The cotton satin pretreated in

accor dalf EefRIabIe toruss sRRiUMS hSrpeRNAArRAnete. sAdiHBFaIPDala K HEKYE CAWRlcosi ty
of 2 MPaass aPEdiMiBbonate. The pH value of the alkaline liquor is generally from 7.5 to 13 5,

preferably from 8.5 to 12.5. In addition to the bases, the aqueous alkaline liquor may aiso
comprise further additives, e.g. hydrotropic agents. The hydrotropic agent preferably used is
urea, which is used, for example, in an amount of from 25 to 200 g/l of liquor, preferably from
50 to 150 g/l of liquor.

Preferably the fibre material is dried after the above pretreatment.

After printing, the fibre material is advantageously dried, preferably at temperatures of up to
150°C, especially from 80 to 120°C, and then subjected to a heat treatment process in order

to compiete the print, that is to say to fix the dye.

The heat treatment can be carried out, for example, by means of a hot batch process,

a thermosol process or, preferably, by means of a steaming process.

In the case of the steaming process the printed fibre material is subjected, for example, to
treatment in a steamer with steam which is optionally superheated, advantageously at a

temperature of from 95 to 180°C, more especially in saturated steam.

Subsequently the printed fibre material is generally washed off with water in customary

manner in order to remove unfixed dye.



- 15 % by wei ght of the reactive dye of formula SO3H OH NH-N-NH ~ \ 3-hefNym
~~N CONH( CH2) 2SOzCH=CHzZ (106), F SO3H HO03S SO03H - 15 % by wei ght of

1, 2-propyl ene glycol, - 0.5 % by weight of borax and - 69.5 % by wei ght of
wat er, using a drop-on-derrand i nk-jet head (bubble jet). The print is dried
conpletely and fixed for 4 mnutes at 102C in saturated steam cold-rinsed,
washed off at boiling, rinsed again and dried. A red print having very good
fastness to washing is obtained. Exanple 7: a) Mercerised cotton satin is
pad-dyed with a |iquor conprising 30 gll of sodium carbonate and 50 gl| of
urea (| Thrupresentdkventio? EdteanBods aqukoub priflirey iakd foothesiak-jet ppntiig wratesd, i n
accordance with Step a) is printed with an aqueous ink having a viscosity
of 2 PP ¥htaining - 15 % by weight of the reactive dye of fornula

~50, H) 2a) 1t BNGIBE %4 by Weight ofatRedst ok M clive dy(df thtabble fORREIEE {12} 30 WiPY

wei ght of 1,2-propylene glycol, - 0.5 %by weight of sodiumcitrate and 3
0 APR 231D -13 - 69.5 %by wei ght of water, usi ng a drop on-demand i nk-j et
head (byhl& si1§1h-9 BYSveRfht Bf NinfetAyILRE) A eeé,@i 'ew& for 4 mnutes at
102C i EMsat urate §t2anﬁw col d- I‘el n)éed&r Hﬁ* d of 0| IT'ng, rinsed again

and dried. A turquoi se-coloured print having very good fastness to washing
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l'i quor conprisrng um carbonat e’ an urea (I'rquor

pi ck- upaﬁcoﬁﬁefaadcasbrmemhonbd hétethaboté.on satin pretreat ed in accordance with
Step a) is printed with an aqueous ink having a viscosity of 2 nPa.s,
containing - 15 % by weight of the reactive dye of fornmula OH NHz

HO~SO- CFﬁerﬁnthStam.efblé\Ech*iofdlrrg to thENccesseSQZtW@ﬂlo%@vﬁgééd Qhﬁ)und I HO-S
SO3H - 15 % by wei ght of 1, proBy ene gl ycol

t of
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conpl et Eﬁd’thféréjkéhhé‘?%deoboéb ﬁ%fﬁ'é&@ﬁ) IRt @fds’ihe%@tté‘(/v@hﬁg St fastRbe toi nsed,
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washed off at boiling, Finsed again ané dried | ue print having very
good f awgﬁygg;, tp wvalers i sﬂngagrot@tcmssgypmg and to sweat and good fastness to chiorine,

fastness to rubbing, fastness to hot pressing and fastness to pleating, as well as sharp
outlines and a high colour strength. The printing inks used are distinguished by good stability

and good viscosity characteristics.

The following Examples serve to illustrate the invention. The temperatures are given in
degrees Celsius, parts are parts by weight and percentages relate to percent by weight,
unless otherwise indicated. Parts by weight relate to parts by volume in a ratio of kilograms

to litres.

Example 1:

a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/l of sodium carbonate
(liquor pick-up 70%) and dried.

b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink
having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula



Exanpl e 9: a) Mercerised cotton satin is pad-dyed with a Iiquor congig&ﬂﬁz
30 gl of sodium carbonate (liquor pick-up 7094 and dried. b) The ¢ #
satin pretreated in accordance with Step a) is printed with an agueous i nk
having a viscosity of 2 nPa.s, containing - 15 % by wei ght of the reactive
dye of fornmula (101 ), - 0.5 % by weight of borax and - 84.5 % by wei ght of
wat er, using a continuous flow ink-jef“head. The print is dried conpletely
and fixed for 4 mnutes at 102C in saturated steam cold-rinsed, washed off
at boiling, rinsed again and dried. A yel l ow print having very good
fastness to washing is obtained. APR 2002 -14 Exanple 10: a)
Nbrcerlsig cotﬂmﬂ satln |s pad- dyed mnth a liquor conprising 30 g/l of

sodi um ¢ bo 0/ of urea (Ili quor pick-up 70% and dried. b) The
cotton satln ateofl quance with Step a) is printed with an
aqueous i hks'ha aow e O ty >a s, cont aining - 15 %by wei ght of
the reactive dye of forrrula(102 3 5|/oby wei ght of boltDand - 84.5 %

by wei ghtt of water, using a conti n‘qf)u< Qw ink-jet head. The pant is dried
conpl etelly and flxed for 4 mnutesFfat {10 C in saturated steam cold-rinsed,
washed ofif at boiling, rinsed again and qried. A blue print having very
good fastress to washing is obtai ned—fExanple 11: a) Causticized woven
viscose fabric is pad-dyed with a liquor conprising 30 g/l of sodium

car bonat e53pdy WakyHiof 1.0fpropyeend diystmor pi ck-up 70% and dried. b) The
causticized woven viscose fabric pretreated in accordance with Step a) is
print ed- %% % nweightfperaxaddhavi ng a viscosity of 2 nPa.s, containing - 15

% by wel gbls %fb \pé/gﬁtqﬁwaltéfe dye of fornmula (104), - 0.5 %by wei ght of
borax and - by wei ght of water, using a continuous flow ink-

head. Tnemgra qh'ppm -demand lebrepheacb(b;abb!ndet)‘ iThedrinids daegrcampletelnand fph
sat ur at % l%[fegrgt 169‘1(9mr aﬂ?rsgd sf@a%'ecgldolﬁs]e Qs?)'e!j %’t beh ?erﬁilsé‘@gg%{mgﬂg
n orange print having very goo Yhess o wash 'S al ned.
Exarrpl e diied. Ayelidsy print ihagidg @etytgmndswmessltswpaldngnsaibta/mém a I i quor conpri sing
30 g/1 of sodium carbonate and 50 g/I of urea (liquor pick-up 70% and
dried. b) The cotton satin pretreated in accordance with Step a) is printed

W th anggaris | nk havi ng a viscosity of 2 nPa.s, containing - 15 % by
wei ght of the reactive dye of formula ﬂ106) - 0.5 % by weight of borax and
- 84.5 %Mﬁrg@sgﬁtcogzpn wt“é? pad-dyegwillpg liggrs£ompesing 30 g/l'of sodilm carbonate

and 50 g/l of urea (liquor pick-up 70%) and dried.
b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink
having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula

0  NH,
— SO,H -
D ——

H,C cH, (€, (102),

HO,S NH N |

>
T
F

_

- 15 % by weight of 1,2-propylene glycol,
- 0.5 % by weight of borax and
- 69.5 % by weight of water,



using a.continuous flow ink-jet head. The print is dried conpletely and
fixed for 4 minutes at 102C in saturated steam cold-rinsed, washed 3df APReX(?
boiling, rinsed again and dried. A red print having very good fastness to
washing is obtained. Exanples 13 to 20: By follow ng a procedure as

I ndicated in any one of Exanples 1 to, & .but using 15 % by wei ght of

N- et hyl - 2- pyrrol i done instead of 15 % by wei ght of 1,2-propyl ene glycol,
anal ogous prints having good fast ness to washing are obtained. 3 0 APR
Z002 -16 What is clained is: rocess for printing textile fibre

mat er i ab$Ng A dier-ePdiamaad kst 'ﬂ?ﬁéj EHW?@E‘ ). phe Rfintig dpedeerspletahandiitedifae
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~H~~" JNYN2F (1b), CH SOBHHGS-HZCN=Ni NI ~ 1| Z-®@S(HzO z (1
0, O~ OH CZHS NHRN-NH(CH2)Z N ~ | IN F
Example 3:

a) Causticized woven viscose fabric is pad-dyed with a liquor comprising 30 g/l of sodium
carbonate and 100 g/l of urea (liquor pick-up 70%) and dried.
b) The causticized woven viscose fabric pretreated in accordance with Step a) is printed with

an aqueous ink having a viscosity of 2 mPa.s, containing

) - 15 % by weight of the reactive dye of formula
CH, SO,H
HO,S-H,C N=N
~
N o H,C=HCO,S(H,C), (103),

ész NH —r/Nm—NH(CHz)Z——-O
Na N
T

- 15 % by weight of 1,2-propylene glycol,

- 0.5 % by weight of borax and

- 89.5 % by weight of water,

using a drop-on-demand ink-jet head (bubble jet). The print is dried completely and fixed for
) 4 minutes at 102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and

dried. A yellow print having very good fastness to washing is obtained.

Example 4:

a) Causticized woven viscose fabric is pad-dyed with a liquor comprising 30 g/l of sodium
carbonate and 150 g/l of urea (liquor pick-up 70%) and dried.

b) The causticized woven viscose fabric pretreated in accordance with Step a) is printed with
an aqueous ink having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula



3 0, APR 2002 -17 SO3H OH (1d), N=Ni 1 | Z-QZS(HzC)z H3C ~ w w N SO3H HO3S
NH -~ ~-NH(CH2)2 ON\ /N '~F Z-QzS(H21)2 OH NI—I----~N1---NH(CI—|2)é§W%\
"N (le), C Z-02S HO3S SO3H SO3H OH NH--~N1--NH N=N N\ /N CONH( ) ZS

F SO03H HO3S SO03H (SCaH) ~~ (SG NHZ) m CuPhC SOzNH ~-\ SO~ Z' i (19), OH NH2
z'-0Zs ~ ~ NN ~ ~ NN ~ ~ sozr (lh_)Ha_nd HCaS SO-H 3 0 APR 2002 -18
z'-02s soy z' NHz \ NN\ N..N\ SO-H ~ NH2 SCaH wherein Z and Z' are each
i ndependently of the other vinyl or a radical of the formula

- CHz- CH2- OS03H, B~ and B2 are each a C2- C~2al kyl ene radi cal which may be
interrupted bysgly 2 or 3 -Orenbers and is unsubstituted or substituted by
hydr oxy, sulfo sulfato,o'éyano or by carboxy and CuPhC is a co?P&r)

pht hal ocyani isad_, Aand
H,C=HCO,S(H,C),
H,C N
SO,H HO,S NH——(/ \|T—NH(CH2)2—O
NYN
F

- 15 % by weight of 1,2-propylene glycol,
- 0.5 % by weight of borax and
- 69.5 % by weight of water,
) using a drop-on-demand ink-jet head (bubble jet). The print is dried completely and fixed for
4 minutes at 102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and

dried. An orange print having very good fastness to washing is obtained.

Example 5:

a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/l of sodium carbonate
(liquor pick-up 70%) and dried.

b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink
having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula

H,C=HCO,S(H,C),

] OH NH —(/N\I—NH(CH,_)z—(')

l
N=N Nﬁ/N (109),
©/ ci
H,C=HC-0,S HO.S
3

SO,H

- 15 % by weight of 1,2-propylene glycoil and

- 70 % by weight of water,

using a drop-on-demand ink-jet head (bubble jet). The print is dried completely and fixed for
4 minutes at 102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and

dried. A red print having very good fastness to washing is obtained.



b) 1, 2-propyl ene glycol or N-nethyl-2-pyrrolidone. 2. A process accor di n?
to claiml1, wherein Zis vinyl. 3. A process according to either c1 30 APR 208%
claim2; wherein Z° is a radical of the formula -CH2-CH2- OSO3H. 4. A
process according to any one of clains 1 to 3, wherein Bi and BZ are each a
C2-C6 al kylene radical. 5. A process agcording to any one of clains 1 to 4,
wherein Bi is 1,3-propylene, BZis 1,2 ethylene, Zis vinyl and Z' is a
radical of the fornmula -CHz- CH2- OSO3H. 6. A process according to any one of
claims 1 to 5, wherein an ink having a total content of reactive dyes of
formul aBX2MPI§Y6:to (1 i) of from5 to 35 % by weight is used. 7. A process
accordi el t i B : S m5to
30 9% by e ReRed] CRortatl A oo IO S P, SO SP R cafbenERl o
8. A proandbe it ured (hauar pickrip B apd dsiedi ns 1 to 7, wherein an ink

conpri sj I 9% by. wei f 4 2-nr n |, is used. .
3D AproL R bR S prtreShelt AL S in ity SR P ERE B ER anh o o
wher ei nhaving akisicasityng 2anRPascomitdiyingf from 1 to 40 nmPa~s, especially from1l

to 10 nPazg, . is used. . 10. A proce according to any one of clainms 1 to 9,
wher ei n” iﬁ’?R&W@ Pf@?rﬁﬁa%"’%ﬂﬁg Ogﬁkﬁgtance is used. 11. A process

according to any one of clains 1 to 10, ein cellulosic fibre materi al s,
especially cotfgp or Vi sgpseyy /%M A process for printing
textile fibre materials ijn agcor an W t e ink-jet printing process,
wherein t e Yy 14 e printed w th Ry geus-¢nk compgd)si ng at

| east one Ia;l/( la), (1b), (%3?2 and (ff) amr)’di ng to
claimi1. 13 An aquggg d ink for the ink-jet printing process,
conprising ®Hfromb o 35 % by “Wwei ght of at |east one reactive dye of
formulae (1 a) to (1 i) according to claiml and b) from5 to 30 % by

wei ght of N-nethyl-2-pyrrolidone or 1,2-propylene glycol. 14. An aqueous
printing. kR i t i conprising fromb5 to 30 % by wei ght of
D 2 br opyPan P S 4 2ot B

. A 3. AYr 0A%. iyeigidFof AbFRax/andS. A. Aay. A. AY- . Af UY. A

&;Qr Al r}%l@*&%?b%RJQéﬁnoqﬁayeq! f [ UY ca] cal] cal] ca] ca] ca] cal] ca] cal] cal] ca] cal

using a drop-on-demand ink-jet head (bubble jet). The print is dried completely and fixed for
4 minutes at 102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and

dried. A red print having very good fastness to washing is obtained.

Example 7:
a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/l of sodium carbonate

) and 50 g/l of urea (liquor pick-up 70%) and dried.
b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink
having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula

'—_—L——- (SO,H), 4

1 {SONH,)e

_—ESOZNH —Q SOI-CHZCHZ-OSOg]
1

- 15 % by weight of 1,2-propylene glycol,

(107),
CuPhC

- 0.5 % by weight of sodium citrate and
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- 15 % by weight of 1,2-propylene glycol and

- 70 % by weight of water,
using a drop-on-demand ink-jet head (bubble jet). The print is dried completely and fixed for
4 minutes at 102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and

dried. A blue print having very good fastness to washing is obtained.

) Example 9.
a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/l of sodium carbonate
(liquor pick-up 70%) and dried.
b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink
having a viscosity of 2 mPa.s, containing
- 15 % by weight of the reactive dye of formula (101),
- 0.5 % by weight of borax and
- 84.5 % by weight of water,
using a continuous flow ink-jet head. The print is dried completely and fixed for 4 minutes at
102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and dried.

A yellow print having very good fastness to washing is obtained.
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Example 10:

a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/l of sodium carbonate

and 50 g/l of urea (liquor pick-up 70%) and dried.

b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink

having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula (102),

- 0.5 % by weight of borax and

- 84.5 % by weight of water,

using a continuous flow ink-jet head. The print is dried completely and fixed for 4 minutes at
) 102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and dried. A blue

print having very good fastness to washing is obtained.

Example 11:

a) Causticized woven viscose fabric is pad-dyed with a liquor comprising 30 g/l of sodium
carbonate and 150 g/l of urea (liquor pick-up 70%) and dried.

b) The causticized woven viscose fabric pretreated in accordance with Step a) is printed with
an aqueous ink having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula (104),

- 0.5 % by weight of borax and

- 84.5 % by weight of water,

using a continuous flow ink-jet head. The print is dried completely and fixed for 4 minutes at
102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and dried. An

orange print having very good fastness to washing is obtained.

Example 12:

a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/ of sodium carbonate
and 50 g/l of urea (liquor pick-up 70%) and dried.

b) The cotton satin pretreated in accordance with Step a) is printed with an aqueous ink
having a viscosity of 2 mPa.s, containing

- 15 % by weight of the reactive dye of formula (106),

- 0.5 % by weight of borax and

- 84.5 % by weight of water,
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using a continuous flow ink-jet head. The print is dried completely and fixed for 4 minutes at
102°C in saturated steam, cold-rinsed, washed off at boiling, rinsed again and dried. A red

print having very good fastness to washing is obtained.

Examples 13 to 20:

By following a procedure as indicated in any one of Examples 1 to 8, but using 15 % by
weight of N-methyl-2-pyrrolidone instead of 15 % by weight of 1,2-propylene glycol,

analogous prints having good fastness to washing are obtained.
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B, and B, are each a C,-Cj,alkylene radical which may be interrupted by 1, 2 or 3 -O-
members and is unsubstituted or substituted by hydroxy, sulfo, sulfato, cyanoc or by
carboxy and

CuPhC is a copper phthalocyanine radical, and

b) 1,2-propylene glycol or N-methyl-2-pyrrolidone.
2. A process according to claim 1, wherein Z is vinyl.

3. A process according to either claim 1 or claim 2; wherein Z' is a radical of the formula
-CH,-CH,-OSO4H.

4. A process according to any one of claims 1 to 3, wherein B, and B, are each a C,-Cs-

alkylene radical.

5. A process according to any one of claims 1 to 4, wherein B, is 1,3-propylene, B, is 1,2-
ethylene, Z is vinyl and Z' is a radical of the formula -CH,-CH,-OSO;H.

6. A process according to any one of claims 1 to 5, wherein an ink having a total content of

reactive dyes of formulae (1a) to (1i) of from 5 to 35 % by weight is used.

7. A process according to any one of claims 1 to 6, wherein an ink comprising from 5 to

30 % by weight of N-methyl-'2-pyrrolidone or 1,2-propylene glycol is used.

8. A process according to any one of claims 1 to 7, wherein an ink comprising from 5 to
30 % by weight of 1,2-propylene glycol is used.
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A process for printing textile fibre materials in accordance with the ink-jet printing

process, wherein the fibre materials are printed with an aqueous ink comprising at least one

reactive dye of formulae (1a), (1b), (1d) and (1f) according to claim 1.

13. An aqueous printing ink for the ink-jet printing process, comprising
a) from 5 to 35 % by weight of at least one reactive dye of formulae (1a) to (1) according to
claim 1 and

b) from 5 to 30 % by weight of N-methyl-2-pyrrolidone or 1,2-propylene glycol.

14. An aqueous printing ink according to claim 13, comprising from 5 to 30 % by weight of

1,2-propylene glycol.



