N
121356/ A -1- Process for printing textile fibre erials in accordance
w th theqimigspgt printing process The prc—ﬁ;%rﬂl‘fu&gﬁion relates to a
process for printing textile fibre materials using reactive dyes in
accordance with the ink-jet printing process (jet anF Ink-j et processes)
and to the inks used for that process. -IInk-jet print % processes have been
used in the textile industry for sonme years. Such processes nake it
possi ble to dispense with the otherw se customary production of a printing

screen.  HloldidloHithd RAR fbre HotdHaf if 3cdiarbedtt the irk8Foifting @Rdce8Od 11 M-
Especi al | UcCtl pattern originals 1t 1S
possible to respond to a change in requirenents within a significantly

shorter period of time. Such ink-jet printing processes should especially
have opt iTherpresent inveationsielades foraproeess far RIintpe textiledtoreymetarialy ysing teastiveol ogy .
In this ¢ ' JRB i S iﬂ&?ﬁi‘ é?(ﬂi -iod SHh he
Vi scosi ty&ggﬁfi%‘%ﬁ%ﬁ Y, Rs"}lljﬂr:}]lj?ice- tjgelﬁ)srl 0 %’?\’geco é%ﬁ?lﬁ{l/ﬁj?wg?é\stgﬁi I'n tgqﬂésed.
Fur t her ninks useddoethatisoessss are bei ng 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 net by the known processes in
alhl c hz;r aAk-t ipﬁhiir@pro&?‘ssbb ahvé' b@éra.ls'heel iis tHel textile meleﬁt;'y‘ for sorae/yparsc8acstes f or
the ink-jet printing of textiles. The_ipvention relates to a progess, for
printing RFESQSSPR makgﬂt@%a'g@rtmsm%? i e HROWISG; ROy progtictan 03_& Fm'\ft'ﬂg
process, WREIELH thdl @ohdiddrablB®ahhsitan Bs MaBs inieAfls b ¢dit and BREERSecidlf in
conprising a) at |east one reactive dye of formula wherein )

the case of the production of pattern originals it is possible to respond to a change in

requirements within a significantly shorter period of time.

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 resuilting 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 formula

R, R, R, R,
| N | | N |

A—N—T7 \”——N—B,-N TI/ N—N—aA, @,

wherein



-2- Rérr], Rerr], Rerr] and R err] are each independently of the others
hydr ogen or unsubstituted or substituted CJerr]-Cerr]alkyl, Blerr] is an
organi c bridge nenber, Alerr] is the radical of a nobnoazo, polyazo,

nmet al - conpl exed azo, ant hraqui none, phthal o- cyanine, fornmazan or di oxazi ne
chronophore having at | east one sulfo gfdup, and A2 is as defined for
Alerr] or is hydrogen or unsubstituted or substituted (JQerr]-(err]alkyl,
phenyl or naphthyl, or at |east one reactive dye of fornmula R5 [err]

wher ei n i ' | : ] al kyl ,
Xorr] i i e and 8 ok 1Ruankbih 3 i o Tybladbfios IR SIsIiSFor L apl xed
azo, ant hsubgtifutesh@,-Cpdikyial o- cyani ne, formazan or di oxazi ne chronophore

ngw?aat@lrg?a%torggﬁc%Héléeomgltn%lég’ and Vis a fibre-reactive radical of

A, is the radical of a monoazo, polyazo, metal-complexed azo, anthraquinone, phthalo-
cyanine, formazan or dioxazine chromophore having at least one sulfo group, and

A, is as defined for A; or is hydrogen or unsubstituted or substituted C4-C,alkyl, phenyl or
naphthyl,

or at least one reactive dye of formula

R5
|
Ar-N——(’Nm—V
Na N
h

X

(2),

wherein

Rs is hydrogen or unsubstituted or substituted C4-Csalkyl,

X, is halogen, _

A; is the radical of a monoazo, polyazo, metal-complexed azo, anthraquinone, phthalo-
cyanine, formazan or dioxazine chromophore having at least one sulfo group, and

V is a fibre-reactive radical of formula

R-
— Iil——alkylene'—SOZ-Z (3a),
RS

—_ T—alkylene ~E—alkylene'-S0,-Z

R, (3b),

——N——arylene— S0,-Z

Fl% (30),



-“3- [*drr] wherein al kylene and al kyl ene' are each independently of the
other Cerr]-Cerr]alkylene, arylene is a phenyl ene or naphthyl ene radi cal
that is unsubstituted or substituted by sulfo, carboxy, Cerr]-Cerr]alkyl,
( err]-C4al koxy or by halogen, Zis vinyl or a radical

-CH err]-CHerr]-Uerr] and Uerr] is a-3eaving group, R is hydrogen,

hydr oxy, sulfo, sulfato, carboxy, cyano, hal ogen,

Cerr]-Cerr]al koxycarbonyl, Cerr]-Cerr]- al kanoyl oxy, carbanoyl or the
group -SOerr]-Z, R6 is hydrogen, Cerr]-Cerr]Jalkyl that is unsubstituted
or substituted by hydroxy, sulfo, sulfato, [err] R7 is hydrogen or
Cerr]-Cerr]alk that is unsubstituted or_substituted by carboxy, cyano,
hydr oxy, sulfo’_ow'fffy‘gﬁ?'f(%ﬂ‘ ?"eE'?'\é—t'ﬂ'év'?'ﬁdT%%el’z-O- or -NRgLp]l- and Rierr]
i s hydrogen or C[Ra?rr]C[aI kyl, Wis a group of the fornul

-SOerr]-NRerr]-, -CONRerr]- or -NR6CO and R6 is as defined above, and t
is Oor 1, and b) a water-sol uble, non-ionic cellulose ether or an

alginate. The radicals Rerr], Rerr], Rerr], Rerr] and Rerr] as al kyl
radi cal s may be further substituted e.g. by hydroxy, sulfo, sulfato, cyano

or carboxy. Rlerr{f, L aikylBh&L sz R err] and RS are prefgrably each
i ndependent |y of tQe gthers hydrogen or Jerr]-Cerr]al kyl, especially

hydrogen. X[ err] is preferably chlorine or especially fluorine.
wherein

alkylene and alkylene' are each independently of the other C4-Cgalkylene,

arylene is a phenylene or naphthylene radical that is unsubstituted or substituted by sulfo,
carboxy, C4-C,alkyl, C4-C4alkoxy or by halogen,

Z is vinyl or a radical -CH,-CH,-U, and U, is a leaving group,

Ris hydrogen, hydroxy, sulfo, sulfato, carboxy, cyano, halogen, C;-C,alkoxycarbonyl, C4-Cy-
alkanoyloxy, carbamoyl or thé group -SO,-Z,

Rg is hydrogen, C4-C,alkyl that is unsubstituted or substituted by hydroxy, sulfo, sulfato,

—alkylene—S0,-Z
carboxy or by cyano, or a radical of the formula

R; is hydrogen or C,-C,alkyl that is unsubstituted or substituted by carboxy, cyano, hydroxy,
sulfo or by sulfato,

E is the radical -O- or -NRg- and Rg is hydrogen or C;-C,alkyl,

W is a group of the formula -SO,-NRg-, -<CONRg- or -NR¢gCO- and Rg is as defined above,
and

tisOor1, and

b) a water-soluble, non-ionic cellulose ether or an alginate.
The radicals Ry, Ry, R3, R4 and R; as alkyl radicals may be further substituted e.g. by
hydroxy, sulfo, sulfato, cyano or carboxy. R4, Rz, R3, R4 and Rg are preferably each

independently of the others hydrogen or C4-C,alkyl, especially hydrogen.

X, is preferably chiorine or especially fluorine.



-% - THe followi ng cone into consideration as organic bridge nenbers
Blerr], for exanple: Cerr]-(Jerr]al kyl ene radicals, especially
Cerr]-Cerr]al kyl ene radicals, which nay be interrupted by 1, 2 or 3
menbers fromthe group -NH, -N(CH3)- and -0-, especially -0-, and are
unsubstituted or substituted by hydroxys;4sul fo, sulfato, cyano or by
carboxy, preferred substituents of the al kyl ene radicals nentioned for
B[ err] being hydroxy, sulfo and sulfato, especially hydroxy

Qerr]- qﬁﬁ%ﬂoﬁéﬁ%@%ﬁé‘ iﬁﬁecornéﬂér%% as 8@%@1&%@? g%ﬁtﬁ%%gr e | ene

radi cal s at aré€ unsubsti - tute or stit rr]al kyl,
d er r ] - CAGi-RepaikyleDR-radiaslr gapplially CoCsatkyidne, radiaals,gdmcmmambeomebumd by 1, 2

R O T gt (o R T T
CLerr} C[@fmﬁehth;éd byGijjtr)dsiy-, slilfy; St]llﬁtd&y:bﬁﬁtf@’rwwt ; , or preferably

t t ut
e e gl s S g B ket i RS, s oo

suitableggfaeo@aé@gly@fdr&grrmla N(R2)-Blerr]-N(Rlerr])- is a radical of
the fornmula [err| Preferably Blerr] is a (Jerr]-Cerr]al kyl ene radi cal

whi ch may a@wmcalkylﬂs\@éadls?ls.lsucb aéreseeq@mﬂghwlmw icajs.dhat arqMnsubsti CH3) -
yano o - hed 3T JUBSHBR By by TACIaldo) T CRRIRBKEY AN Bt ReloBef GPb
subst i t ut eatboxy, eppediallyClyeC+Celbyyl C[ err]-(err]al koxy, C2-C4-
methylene-cyclohexylene-methylene radicals that are unsubstituted or substituted in the
cyclohexylene ring by C4-C,alkyl;
C,-Cealkylenephenylene, or preferably phenylene, that is unsubstituted or substituted by

C,-Csalkyl, C4-C,alkoxy, C,-C,alkanoylamino, sulfo, halogen or by carboxy.
Also suitable as a radical of formula -N(R;)-B1-N(R3)- is a radical of the formula

—N N— .
/

Preferably B, is a C,-C4zalkylene radical which may be interrupted by 1, 2 or 3 members
from the group -NH-, -N(CH,)- and -O- and is unsubstituted or substituted by hydroxy, sulfo,
sulfato, cyano or by carboxy; or

a phenylene radical that is unsubstituted or substituted by C,-C,alkyl, C4-C,alkoxy, C>-C4-

alkanoytamino, sulfo, halogen or by carboxy.

B, is especially a C,-Cyjalkylene radical which may be interrupted by 1, 2 or 3 members
from the group -NH-, -N(CHjs)- and -O-, especially -O-, and is unsubstituted or substituted by
hydroxy, sulfo, sulfato, cyano or by carboxy. The alkylene radical is preferably unsubstituted
or substituted by hydroxy, sulfo or by sulfato, especially by hydroxy.

B, is more especially a C,-Cszalkylene radical, especially a C,-Cgalkylene radical, which may
be interrupted by 1, 2 or 3 -O- members and is unsubstituted or substituted by hydroxy.



al*kanoyl am no, sul fo, halogen or by carboxy. B[err] is especially a
Cerr]-Cerr]al kylene radi cal which may be interrupted by 1, 2 or 3 nenbers
fromthe group -NH, -N(CH3)- and -0-, especially -0-, and is unsubstituted
or substituted by hydroxy, sulfo, sulfato, cyano or by carboxy. The

al kyl ene radical is preferably unsubstit&ted or substituted by hydroxy,
sulfo or by sulfato, especially by hydroxy. B[err] is nore especially a
Clerr]-Cferr]al kyl ene radical, especially a C2-C6al kyl ene radical, which

may be in 1 Jeor FERber ;%}g!} substituted or
substi t ut Eﬁa%éy%%e@/?’. ofs%e&él |ﬁte r;tage ﬁgﬁ%krs [aglrcrH " of speC| al interest
are err]-Cerr]al kylene radi cals. Al kylene and al kyl ene' are each

i ndepende f t he X t ne | ene
13- pr opy g8 24 fyBhBSire <=ch B RHRisRuy B BF ohes et $BBvireo:
branched ethglene, 1,Beremiene/\ aytutyleneyrich-péritylenser 1,8/hexylend eadidal yr &branched
C2- C3al ky| ene {adl cal and especially an ethylene radical. Arylene is
pr ef er abl Fomeitheredfy 1 4 phenyl ene radical that is unsubstituted or
substituted, for exanple, by sulfo met hyI met hoxy or car boxy The | eavi ng
gr oup U[err] I's, for exanp Br BH, -SSJerr]H

- 0CO- CH efilkylene @g [angeppf[ @'p rp}'efeca@g@ @E‘@B?F'Wf@r r,apucal and especially an ethylene
-OS0[ err] i i ‘%;r] Cerr]alkyl or -CSO[err]-N(CJerr]-Cferr]alkyl)[err].
Uerr] |s preferably a group of the fornula -d, -OsJerr]H, -SS(err]H,
-OCO-CH err], -CCOCerr]Herr] or -OPO[err]H err], especially -d or

-G8 err] Rrﬁgh% i%?gfer%%@ea(: lI .%l- lmy 1 ,Zgﬁgﬁﬁene radical that is unsubstituted or substituted, for

example, by sulfo, methyl, methoxy or carboxy.

The leaving group U, is, for example, -Cl, -Br, -F, -OSO3H, -SSO;H, -OCO-CH3, -OPO3H,,
-OCO-CgHs, -OSO,-C4-Caalkyl or -OSO,-N(C4-C,alkyl),. U4 is preferably a group of the
formula -Cl, -OSO3H, -SSO3H, -OCO-CHj3;, -OCO-Cg¢Hg or -OPO3H,, especially -Cl or
-OS0O;H and more especially -OSO;H.

Z is preferably vinyl or a radical of the formula -CH,-CH;-OSO3H, especially vinyl.

E is preferably -NH- or especially -O-.

W is preferably a group of the formula -NHCO- or especially -CONH-.

R is preferably hydrogen or the group -SO,-Z, wherein Z is subject to the definitions and
preferences indicated above. R is especially hydrogen.

R is preferably hydrogen, C,-C,alkyl or a group -alkylene-SO,-Z, wherein alkylene and
Z are each as defined above. Rg is especially hydrogen or C4-C,alkyl, more especially
hydrogen.

R; is preferably hydrogen or a C,-C,alkyl radical and especially hydrogen.

t is preferably the number 0.



Z'is prieferably vinyl or a radical of the fornmula
-CHerr]-CHerr]-0sgerr]H, especially vinyl. Eis preferably -NH or
especially -0-. Wis preferably a group of the forrmula -NHCO or especially
-CONH-. Ris preferably hydrogen or the group -SQerr]-2Z, wherein Zis
subject to the definitions and preferencgs indicated above. Ris especially
hydrogen. Rlerr] is preferably hydrogen, Cerr]-Cerr]alkyl or a group

-al kylene-S( err]-2Z, wherein alkylene and Z are each as defined above.
Rlerr] is especially hydrogen or CJerr]-Clerr]al kyl, nore especially
hydrogen. R7 is preferably hydrogen or a (Jerr]-(err]al kyl radical and
especi al | $pduydlfirtgrest istaccordpd € fisradéactivér Padivaldewherein -6 - Speci al interest

is accorded to fi reactive radicals V ere yl ene and al kyl ene' are
each | ndeRRHERERG 2By IeRR 2 bR MigReHPY Gl MRS SoIHEnS, o hydr sgen. 7.1 <

vinyl or R, igkjdréger?f the formla - CH2- CH2- osq err]H especially vinyl, E
i s the radi cal -0-, Wis a group of the formula -CONH- and t is the nunber
0. Arylenéis ¥inylior 8 r?@ﬁ@'aﬁﬁ@'@ fPEI"lﬁJ? Glrah{PSO4H, gspegially vinyhheny! ene radi cal

that is UE?%fPétrb&lBEle@) or substituted, for exanple, by sulfo, nethyl,
met hoxy or by carboxy

W is a group of the formula -CONH- and

t is the number 0.

Arylene in this instance is preferably a 1,3- or 1,4-phenylene radical that is unsubstituted or
substituted, for example, by sulfo, methyl, methoxy or by carboxy.

R and Rg in this instance are preferably hydrogen.

Preferred fibre-reactive radicals V are those of formulae (3b) to (3d), especially of formula -
(3b) or (3d) and preferably of formula (3b).

When A, is unsubstituted or substituted C;-C,alky!, phenyl or naphthyl, it may be, for
example, C,-C,alkyl that is unsubstituted or substituted by sulfo, sulfato, hydroxy, carboxy or
by phenyl; or phenyl or naphthyt each of which is unsubstituted or substituted by C,4-C,alkyl,
C,-C,alkoxy, carboxy, sulfo or by halogen. Preference is given to phenyl that is unsubsti-
tuted or substituted by C,-C,alkyl, C4-C,alkoxy, carboxy, sulfo or by halogen.

A is preferably the radical of a monoazo, polyazo, metal-complexed azo, anthraquinone,
phthalocyanine, formazan or dioxazine chromophore having at least one sulfo group.

A radical A4, A; or A; as the radical of a monoazo, polyazo, metal-complexed azo, anthra-
quinone, phthalocyanine, formazan or dioxazine chromophore may have the substituents
customary in organic dyes bonded to its base structure.

The following may be mentioned as examples of substituents in the radicals A;, A; and Aa:
alkyl groups having from 1 to 4 carbon atoms, such as methyi, ethyl. propyl, isopropyl or
butyl, it being possible for the alkyl radicals to be further substituted e.g. by hydroxy, sulfo or
by sulfato; alkoxy groups having from 1 to 4 carbon atoms, such as methoxy, ethoxy,
propoxy, isopropoxy or butoxy, it being possible for the alkyl radicals to be further substituted



Rand 'R6 in this instance are preferably hydrogen. Preferred fibre-reactive
radicals V are those of fornulae (3b) to (3d), especially of formula (3b)
or (3d) and preferably of formula (3b). When A2 is unsubstituted or
substituted C[err]-C4al kyl, phenyl or naphthyl, it may be, for exanple,
Cerr]-C4al kyl that is unsubstituted or-gubstituted by sulfo, sulfato,

hydr oxy, carboxy or by phenyl; or phenyl or naphthyl each of which is
unsubstituted or substituted by Clerr]-Cerr]al kyl, {err]-C4al koxy,

b , n refer e.l ' heny. t
nsubst | - SPLERroRY sl BEEY suHis PR iRl aRupR of SEBAELBL: Rupten
c alr boxy, QI,J-IO‘.;laIko:Ky. lhlyllobed\,a@ehibxy/& bir(] sulfu; Qf:jﬂambioxgrl;btlﬂssl hiavitigefedm Oftcfa 8 cArPAZ 0,
: tal - , _ant hraqui none, ocyani ne, faormazan or
i xast e SEHIROPRIGRN SHe ARGhoaIBa SroLBRcE 8740 RBA PRACTHIaERIo AeBroyh A2
or A3 as hhifhd thel is ahsGbistifute®soamatitufdliy 8epheRRlritgHYPC RGH BZ0,alleRy hr a-
qui none, pht hal oc%anllf?pgab formazan or di oxazi ne chronophore maégj‘}ave t he

subst i t ueRalegen et henylagaine thad {seunsybsiittad posyhsttutedsia tae phenylifieg byhe
follown R ofy NEHRS b I .
hoer ] "SGPRIaR0, RARARCgBr o) Sitark SRS LA Bl
met hyl , eethylamipo;suifobenzylaming N, Nalisulfolvenizylaminoh alknxyqadsmiybthairfgofrorh Heto &l ky |

radi cal s Lt r sulfo or by sulfato:
T o L e T
propoxy, havipg powxytoot carbboatoms, sudteasipethgialfdryeof ethylsdifongl triflioroasitey] s to
be further substituted. -7- e.ﬂ. Ba/ h dr@xa/, s%lgf 0. or by sul fﬁto; phenyl
that 1 uMLOheRINe: EERNop halogesuRf ae Huarmecplorire chepming; egrbamot, N-alkyh
carbamoyl having from 1 to 4 carbon atoms in the alkyl radical, such as N-methylcarbamoyl
or N-ethylcarbamoyl; sulfamoyl; N-mono- or N,N-di-alkylsulfamoyl each having from 1 to 4
carbon atoms, such as N-methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl, N-
isopropylsulfamoyl or N-butylsulfamoyl, it being possible for the alkyl radicals to be further
substituted e.g. by hydroxy or by sulfo; N-(B-hydroxyethyl)-sulfamoyl; N,N-di(B-hydroxyethyl)-
. suifamoy!; N-phenylsulfamoyl that is unsubstituted or substituted by C;-C,alkyl, C4-C,alkoxy,
halogen, carboxy or by sulfo; ureido; hydroxy; carboxy; sulfomethy! or sulfo, and fibre-

reactive radicals.

Examples of such fibre-reactive radicals include those of the formula -NH-CO-Y and espe-
cially -SO,-Z, wherein Z is subject to the definitions and preferences indicated above and

Y is a radical of the formula -CH(Hal)-CH,-Hal or -C(Hal)=CH, and Hal is halogen, especially
chlorine or preferably bromine.

When A4, A; and A; are the radical of a monoazo, polyazo or metal-complexed azo

chromophore, the following radicals, especially, come into consideration:
Chromophore radicals of a mono- or dis-azo dye of formula

D-N=N-(M-N=N),-K- (4a),
-D-N=N-(M-N=N),-K (4b),



Cferr]=CJ err] al koxy, hal ogen, carboxy or by sulfo; acylam no groups having
froml to 8 carbon atons, especially such al kanoyl am no groups, e.g.

acetyl am no or propionylam no; benzoyl- amno that is unsubstituted or
substituted in the phenyl ring by (Jerr]-Clerr]alkyl, Cerr]-err]al koxy,
hal ogen or by sul fo; phenylam no that isgunsubstituted or substituted in
the phenyl ring by err]J](err]Jalkyl, Cerr]-(err]al koxy, hal ogen or by
sulfo; N, Ndi-[err]-hydroxyethylamno; N, Ndi-[err]-sulfato- et hyI am no;

sul f obenz fobenzyl am n oxycar bon Vi n 1to 4
carbon at h%reIrh ?‘ehgg’léé?‘%ﬁéff Pé}ngeé%f"pgﬁ%rﬁ o&&eﬁﬁnﬁg Baq%gﬂm?en&&nes is

et hﬁxlyc alr ?e radicaladf hyhuafllefdlopmdonllam\df t‘rs;-f klfd’nﬁémé.ort ?pﬁthﬁiﬁrﬁ@%n@ﬁ B, thé vedica 9f a

met hyl sul f on or e S n trifluoronet nitro; anno; ano

el boen chiing, SompomRnt AL the Hohasna, Sopih P oA YL RPN 2 OF

car banoy| adeiyadatic heiea aﬁmﬁie"se‘ﬁéé Eﬁd‘u@étﬂ%uhﬂeF b%r Y xkuém{; PO in heBs8of

N- et hyl car banoyl or | car banoyl N- rono- or

N, N- di - al #&Q @x(ﬁSffahByM %’@dﬁ HeaFTYrRySToMaRY autzS@tu@néae Pohr1-Sualied or Sachalkoxy

N- et hyl .
sopr opy1 SaERitich SR bietllpd BTRKY b friteP SYEHSEPHdrol. sufo onby syffaty
radi cal s balogan; fcarhtob(;e,rsulfamtromyamt tﬁflt@romgthyiysulfamyblcatbpnmyl fiotino; ureido;
N- N-d - h

N oheny < DGR FRfBe) subme TR KeiG PR Henp R gt s SR
Cler (r:I ]- CL a:lbsluaitdrq/in thf)ibhemﬁl flﬁ? ?y Ch @0, ElRyyC4- Baél?g@nhalg@idm)byb sulfolphemyl that is
ur ei do; r OX r bo Q r sulfo n i bre cti

G ool o tnbeine G Rob e o R0 Blon, R CRlkonm, 5ABG e, Rl oF B SN 2nfle
fornul a - fifteGehctivanadiessAlss batdole arSWemelal dompBRistdetivéd 'frénﬁtHQJaBé\Pe &)Qa t he
definiti ons and fp%r eferences indicated above and Y is a radical of

formula - efpulag (4a) and (4h)igspecially dyedradisalsiogaral @cgj@ﬁr-cg@p@ase%xq/
chl ori ne de ertﬁé BeARNG é?ﬁféﬁhih%len%@ﬂes%ﬁér% theb{:ﬁfﬂe]' afitlisAloRbEd 14 3@%@

radi cal of” a nonoazo, polyazo or | - conpl exed "azo chronD ore,

f ol | owi ngcapakieef metaliafisace gl a}nydr@wmrounmn eanhsideain dne gnho-posmon to the azo

bridge. If a chromqphore radical of formula (4a) or (4b) carries a reactive radical, that radical
preferably corresponds to the formula -SO,Z indicated above.

The radicals of formulae (4a) and (4b) are preferably those of formula

Oy
(2-0;8),. HO,S

(SO,H),_,

wherein (Rg)o-3 denotes from 0 to 3 identical or different substituents from the group
C4-Cqalkyl, C4-Calkoxy, halogen, carboxy and sulfo and Z is as defined above,

(Z-0,8)4_,

N
(HO,S)— J T—' N=N ‘Q (50),
HO,S

(SO,H),_,

wherein Z is as defined above,



Cht onophore radicals of a nono- or dis-azo dye of fornula
D-N=N-(MN=N)[err]-K- (4a),
-DDN=EN(MN=N)[err]-K (4b),

-8 - wherein Dis the radical of a diazo conponent of the benzene or

napht hal ene series, Mis the radical of-%-m ddl e conponent of the benzene
or napht hal ene series, Kis the radical of a coupling conponent of the
benzene, napht hal ene, pyrazol one, 6-hydroxypyridone-(2) or acetoacetic acid
arylam de series and u is the nunber 0 or 1, it being possible in the case
of azo dyes for D, Mand K to carry customary substituents, e.g. Cl-C4alkyl
or CJerr](err]al koxy each of which is qﬁsybstltuted or may be further
substituted by hydroxy, sulfo or by sul f# hal ogen; carboxy; sulfo;

nitro; cyano; trlfl uor o hylLasul f anoy, carbarmyl am no; ureido;

hydr oxy; car box sul f pfre N | ani no; benzoyl ami no ekt is
unsubstitut ed @ Q)uugst L e phk ring by err]-Cerr]alkyl,
Cerr]-Cerr]al koxy, ha o, —~phenyl that is unsubstituted or
substituted by Clerr]-Cerr]alkyl, Cerr]-(err]al koxy, hal ogen, carboxy or
by sulfo; and fibre-reactive radi cals Also suitable are the netal

conpl exes erlv d.fr he, abave d cal s 4b

es ggm al I‘Q/' é@%g?%ott?ﬁ fr%m% 19 48 ?ﬂS‘&? gﬁtﬂ %ﬁéﬂggg%enﬁﬁo'%%ﬁ% ﬁEpuBeElzeale or

napht hal ehm%ogmr nitr®, W‘aﬂoetrmubhmetlﬁwmlfambﬁl Nedrbare ACACdikyh QO Hkox§Lahing, of
roy on_each side in the ortho- ition to

metal | ation dr ox S

the azo b?‘ie@fﬁ“%Pf “@"%’nhﬂ%ﬁﬁ&? oxy Gulfemethyl gk swfe and £s aﬁpe@r%(gaq%(p“ es a
reactive radical, that radical preferably corresponds to the fornula -SQ2Z
i ndi cat ed above.

(Ru)m

(SOH),_,
@ O]

CH,,COOH

wherein (R41)o.3 denotes from 0 to 3 ide_ntical or different substituents from the group
C;-Csalkyl, C4-C,alkoxy, halogen, carboxy and sulfo,

(SO,H), ,

B

14

wherein R¢; and R,, are each independently of the other hydrogen, C,-C,alkyl or phenyl,
and Ry3 is hydrogen, cyano, carbamoyi or sulfomethyl,



The radicals of formulae (4a) and (4b) are preferably those of formula HO
[err] wherein (Rlerr])[err] denotes fromO to 3 identical or different
substituents fromthe group CJerr]-Clerr]alkyl, Cerr]-{err]al koxy,

hal ogen, carboxy and sulfo and Z is as defined above, [err] wherein Z is as
defined above, - 9 - Jerr] wherein ¢(Mperr])[err] denotes fromO to 4
identical or different substituents fromthe group hal ogen, nitro, cyano,
trifluoronethyl, sulfanmoyl, carbanmoyl, Cerr]-Cerr]alkyl,

Cerr]-Cerr]al koxy, am no, acetylam no, ureido, hydroxy, carboxy,

sul fomet hyl and sulfo and Z is as defined aRo rr] wherein
(Rlerr])[err] denotes f Ne-R-Ldesty<Cal or erent substituents from
t he group C[e\%&sp[ ¢ hal ogen, car(axgr and
sulfo, [err] erein afe each mZFg%ndently of the other
hydr ogen, Cl-C4al kyl s err]is hydrogenYetyano, carbanmoyl or

sul f onet hyl ,
4
(Z-0,8)p; — N=N
E\ f\ —Q (6b) or

(Riolo—s

(Rodos (6¢c) or

Ry Ridos

wherein (Rg)g.3, (R1o)o-3, (R11)o3 and Z are each as defined above and (Ry')o.; denotes from
0 to 3 identical or different substituents from the group C,-C,alkyl, C,-C4alkoxy, halogen,
carboxy and sulfo. The radicals of formulae (5a) to (5e) are of special interest.

The radical of a formazan chromophore is preferably a radical of formula



-10- [err] wherein (Rerr])[err], (Rerr])[err], (Rerr])[err] and Z are
each as defined above and (Rg')[err] denotes fromOto 3 identical or
different substituents fromthe group CJerr]-Cerr]alkyl,
Cerr]-Cerr]al koxy, hal ogen, carboxy and sulfo. The radicals of formnul ae
(5a) to (5e) are of special interest. Thg.radical of a formazan chronophore
is preferably a radical of formula [err] wherein Z is as defined above
and the benzene nuclei do not contain any further substi- tuents or are
further substituted by (Jerr]-Cerr]alkyl, Cerr],-{err]al koxy,
Cerr]-d &%Pat kyl sul fonyl ,, hal ogen or by carboxy. The radicals of fornulae
) sQntain no further sg? tltuents and no radi cal
a pht hal ocya § s preferably a
Z el BFPc i s @Sk a6 of &umet t-Fral ocyani ne,
especially the I’EﬂdICQJ of a copper or nisd h{hé \NeTy<a e, Wis -OH
and/or -NR[err] RNerp,N and Rerr] and R[err] fre .g¢ach ind dently of the
ot her hydrogen or €err]-Clerr]alkyl that is uNngéltltuted of Slbstituted
by hydroxy or by sulfo, R err] is hydrogen or Cérr]-Cerr]alkyl, Ais a
phenyl ene radical’that is unsubstituted or substituted by
Clerr]-C[err]alk faroGei+car boxy or by sul is a
Cerr]-Cerr]al kyleti® radi cal and (SO,;H),_,

(S0,-2),_,

(§0,2)

(7a) or (7b),
wherein Z is as defined above and the benzene nuclei do not contain any further substi-
tuents or are further substituted by C,-C,alkyl, C4-C4alkoxy, C4-C,alkylsulfonyi, halogen or by
carboxy. The radicals of formulae (7a) and (7b) preferably contain no further substituents
and no radical -SO,-Z.

The radical of a phthalocyanine chromophore is preferably a radical of formula

/(SOZW"(
Pc

SOy N—A— ®),
Ris

wherein Pc is the radical of a metal phthalocyanine, especially the radical of a copper or
nicke! phthalocyanine,

W' is -OH and/or -NR4gR+¢' and Rsg and Ry’ are each independently of the other hydrogen
or C4-Cgalkyl that is unsubstituted or substituted by hydroxy or by sulfo,

R1s is hydrogen or C4-C,alkyl,

A is a phenylene radical that is unsubstituted or substituted by C4-C,alky!l, halogen, carboxy
or by sulfo or is a C,-Cgalkylene radical and

k is from 1 to 3.

The radical of a dioxazine chromophore is preferably a radical of formula



k*is from1 to 3. The radical of a dioxazine chronophore is preferably a
radi cal of formula - 12 - [err] wherein A is a phenylene radical that
is unsubstituted or substituted by CJerr]-Cerr]al kyl, hal ogen, carboxy or
by sulfo or is a C2-C6al kylene radical, r, s, v and v' are each

I ndependently of the other the nunber 0128~ 1 and Z is as defined above. The
radi cal of an anthraqui none chronophore is preferably a radical of formula
[err] wherein Gis a phenylene radical that is unsubstituted or substituted
by (Jerr]-Clerr]alkyl, Cerr]-Clerr] al koxy, hal ogen, carboxy or by sulfo

or is a cyclohexyl end0,$ihenyl enemetihyl ene or @b Hp- al kyl ene radical. The
radicals Alerr],Alerr] a [ enr. e jref bly rfadicals of formulae (5a)
to (5e), (6a) Q},%Gd (7 : Q) anthe radi cal gg0f
fornul ae (6a) o( )G'd) N ( d e I yﬁ%orgt %N ni ng no te);
fibre-reactive radical. ra@ calys ofN for ae (5a) to (5e), (7a), (7b)

and (10), especial Ié' 178 r adi cal s ¢i formul ae ©9a¥), (5b), (5c) and (5e),
are of special interest. The radicals Alerr], A[errﬁ and Alerr] preferably

each contgin fror iRl &' b6 8PcL-¢ i, Flohe
gr oups. e&?@éf:)tr'gl %gh%yiesn%#fa E@gﬁfﬁﬁén%@tntﬁ% ?f)agégg%% 081 nt’aclt;4n kgt' I g s't1' t wo
fi bre-r eacarbaxy agrbyLsuifo oFisra C,-Cgalkylene radical,

r, s, v and v' are each independently of the other the number 0 or 1 and

Z is as defined above.

The radical of an anthraquinoné chromophore is preferably a radical of formula

| O NH,
SOH -
0
O NH—G—

wherein G is a phenylene radical that is unsubstituted or substituted by C,-C,alkyl, C4-C4-
alkoxy, halogen, carboxy or by sulfo or is a cyclohexylene, phenylenemethylene or C,-Cg-

alkylene radical.

The radicals A4, A; and A; are preferably radicals of formulae (5a) to (5e), (6a) to (6d), (7a),
(7b), (8), (9) or (10), the radicals of formulae (6a) to (6d), (7a) and (7b) preferably containing
no fibre-reactive radical. The radicals of formulae (5a) to (5e), (7a), (7b) and (10), especially
the radicals of formulae (5a), (5b), (5¢) and (5e), are of special interest.

The radicals A4, A and Aj preferably each contain from 1 to 4 sulfo groups and preferably

from 1 to 3 sulfo groups.

The reactive dyes of formulae (1) and (2) each contain at least two fibre-reactive groups. For
example, the reactive dye of formula (1) contains two fibre-reactive triazine radicals and the

reactive dye of formula (2) contains a fibre-reactive triazine radical and a fibre-reactive



eXxanpl'e, the reactive dye of fornula (1) contains two fibre-reactive
triazine radicals and the reactive dye of forrmula (2) contains a
fibre-reactive triazine radical and a fibre-reactive -13 - radical V.
The reactive dyes of formulae (1) and (2) preferably each contain only two
fibre- reactive groups. Special interest13i-s accorded to reactive dyes of
formul ae [err] The reactive dyes of fornmulae (1) and (2) are known or
can be obtai ned anal ogously to known conpounds, e.g. by customary

di azoti sgL. 0N, ' t 00, | , e t] of
forml ae TeRALY;ciHD BB s EPREFIREL She| BRBEIEY shRfcriaE ohiiele
content, rebetiveigrolips.say they should have a total content of salts of |ess
than 0.5 % by wei ght, based on the wei ght of the dyes. Reactive dyes that
have rel atively high salt contents as a result of their preparation and/or
as a resubgech] intbrestisagastusdto radive das of fowhlient s can be desal ted, for
exanpl e, by nenbrane separation procedures, such as ultrafiltration,
reverse osnosis or dialysis. The inks preferably conprise as dyes

excl usi vely sul fo-group-containing, water-soluble reactive dyes, such as
those of the apove fggmulae (1) and (2). ]

SO,H
3" NHCONH, A h_—TH (113),
NN
\Fr (CH,),

—t——NH

- -2

O NH,
— SOH
LI -
0 NH

H.
HC cH, (CHa) (11b),
HO,S NH N
d "—-—- NH
CH, \I'I/\ IN
- Y
_ F
cH, SOH
HO,8-H,C N=N
7
H,C=H
of "N “on £ COZS(HZT)z (11e),

! N
C,H; NH—(/ \"—NH(CH,)z—-o
Na N

T

F



-15 - The inks preferably have a total content of reactive dyes of the
above fornulae (1) and (2) of from5 to 35 % by weight, especially from 10
to 35 % by weight and nore especially from 10 to 20 % by wei ght, based on
the total weight of the ink. Suitable water-soluble, non-ionic cellulose
ethers are, for exanple, nethyl-, ethyl44-hydroxyethyl-,

nmet hyl hydr oxyet hyl -, hydr oxypropyl - and hydroxypropyl net hyl - cel | ul ose.

Met hyl cel | ul ose and especi al |y hydroxyethyl cellulose are preferred. The
cellulose ethers are used in the ink usually in an amunt of fromO0.01 to 2
% by wei ght, espec§9#1y fronkQ}OI to 1 %by weight and nore especially from
0.01 to 0.5 % by y& d on the total weight of the ink. Suigpble

al gi nates are esg ; gi nates and preferably sodi um al gi nate.
They are used | an anmourtkCBICoIEM-0. 01 to 2 % by

wei ght, especia |y lfrom 0.9 0 0 me ht and norle especially fromO0.01
to 0.5 % by melghtsoﬁh§$ﬁson t he toté% NBCHae G nk. Both t he

wat er - sol ubl e, non-ionic cellul ose ether& d and the al ginates are used
as so- called thickeners and enable an inkl of a specific viscosity to be
obt ai ned. Preference is given to inks havifhg a viscosity of from1 to 40
nPa[err]s, especially from5 to 40 nPa.s and nore especially from10 to 40
nPalerr]s. Inks having a viscosity of from10 to 30 nPajerr]s are
especially preferred. The inks may al so conprh§gHQHg$@ﬁ)substances e.g.
borax, borates or citrates. Exanples that

OH NH—-—r j—NH(c:Hz)2
@/ , il m (11e) and
H,C=HC-0,S

OH NH / NH

SO,H
N=N N &
“/ Y CONH(CHZ)ZSO CH=CH, (11f).
F
SOH

The reactive dyes of formulae (1) and (2) are known or can be obtained analogously to

known compounds, e.g: by customary diazotisation, coupling and condensation reactions.

The reactive dyes of formulae (1) and (2) used in the inks should preferably have a low salt
content, that is to say they should have a total content of salts of less than 0.5 % by weight,
based on the weight of the dyes. Reactive dyes that have relatively high salt contents as a
resuit of their preparation and/or as a result of the subsequent addition of diluents can be
desalted, for example, by membrane separation procedures, such as ultrafiltration, reverse
osmosis or dialysis.

The inks preferably comprise as dyes exclusively sulfo-group-containing, water-soluble
reactive dyes, such as those of the above formulae (1) and (2).



may be nentioned include sodi um borate, sodiumtetraborate and sodi um
citrate. They are used especially in anobunts 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, from5 to 9, especially
from6 to 8. In the case of alginate-comtsaining inks it is preferable to
use a citrate buffer. As further additives the inks may conprise, for
exanpl e, N-methyl-2-pyrrolidone or espe- cially 1,2-propylene glycol. They

are used 4 ' ' %ma t % - =

wei ght, eg%e@fagﬂé;&P p@#gé%gb%b&&ot y ﬂ%taaﬁ{e %g@n@re ea%é)g%gocr?né‘ﬁey&??%ﬁﬁft o]
20 % by wieorgSttp 356 doy wiighthespieoially fromi1Qhd 35%% birweighkandlinere edgecially framsto
conprise cuyst ry .addjtives, . such as ant|faam agents or especially
substance@ﬂ%@i%ﬂsﬁi ba %&'thS%ﬁ'%ef'grﬁl?}] € 8% d/ or bacteria. Such additives
are usually used in amounts of fromO0.01 to 1 % by weight, based on the
total weight of the ink. The process for printing textile fibre materials

accor di ngoYitablewaterrsaibleonon-ionicrelivigse ethersaie. fosexagnle oetyl- gty er s t hat
are known n ' 1l ik K

printing, h){bﬁgﬁy\?ﬁq uéﬁ‘egiyggg IEH_C))(? altaklg t{yﬁﬁ)xg%b%l p%aogﬁeyﬁ*xp gapg‘ngbl} )gi& rel éltﬂésel.n a
cont r ol | eMethyleeliviose and espesially bydrexyethyideliulpse grequefeped dihe cedlulobe ethiees are
cont i nuous.J4k - AR I he
cont i nuouZsae it iRl n dPanicifi R '3 15200 ty Weloh esBblaliifitn 6'd}

dr ops not 1 Pebyiveigit and moneegpecialy frgmaD.@1 tdh§ &y bylweighty based et the totafweighs el
and recyc(l)fe,tﬁ.e inIkn t he drop-on-denmand net hod, however, drops are produced and

Suitable alginates are especially alkali alginates and preferably sodium alginate. They 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 used and the alginates are used as so-

called thickeners and enable an ink of a specific viscosity to be obtained.

Preference is given to inks having a viscosity of from 1 to 40 mPa-s, especially from 5 to
40 mPa-s and more especially from 10 to 40 mPa:-s. Inks having a viscosity of from 10 to

30 mPa-s are especially preferred.

The inks may also comprise buffer substances, e.g. borax, borates or citrates. Examples that
may be mentioned include sodium borate, sodium tetraborate and sodium citrate. They are
used especially in amounts of from 0.1 to 3 % by weight, preferably from 0.1 to 1 % by
weight, based on the total weight of the ink, in order to establish a pH value of, for example,
from 5 to 9, especially from 6 to 8. In the case of alginate-containing inks it is preferable to

use a citrate buffer.

As further additives the inks may comprise, for example, N-methy!-2-pyrrolidone or espe-
cially 1,2-propylene glycol. They are used in the ink usually in an amount of from 5 to 30 %



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 exanple,
by neans of a piezo-inkjet head or by neans of thernal energy (bubble jet).
For the process according to the invention, printing in accordance with the
dr op- on-demand net hod, especially using1s-pi ezo-inkjet head, is preferred.
Textile fibre materials that conme into consideration are especially

hydr oxy- group-containing fibre materials. Preference is given to cellulosic

fib I . f l. .
e ™ o, bR TR0 S AR eSO 0 2T B e
fibre matwsighl, Basdddn theaotal weightssfdiseinknd | yocel | . Speci al preference is

given to viscose and especially cotton. The said fibre materials are
preferably in the formof sheet- formtextile woven fabrics, knitted

fabrics ofnd¥ARS maisy éBn'?tﬂlsb%ué‘toﬁfaﬂf SdditRs SsUA Es HRffoaRf ade'h% & 5peBihlly

invention, prior fo printing the bre naterial is subjected to a

pretreat n%mStamthaé nhikiitthe gravdh ﬁﬁiuégh agd/ar bapleriar SHelradditivesiare usyally msed
with an é?“‘f?dﬁ B%}ltbq%rby%r& nf'asﬁﬁ Eﬁttﬁ'éitoiﬁl WefghtBf fABIiIAK. 1S

optlonally dri ous alkal'ine Tiquor conprises at |east
one of the custonary bases used for f|X|ng the reactive dyes I n

conventi o react t LOCESSES se s U for exa

i anount 137 PREBSH fob Pfingial BT pockiind e yetighoat BB of "
l'i quor. Sudihgikgetystintsrs et ard Kriowsmarsk @nd Seslsuitablefobieriiie @rintrari um
hydr oxi de, di sodi um phosphate, trisodi um phosphate, sodium acetate, sodi um
propi onate, sodi um hydrogen car bonat e,

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 drop-on-demand method, especially using a piezo-inkjet head, 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 and lyocell. Special preference is given to
viscose and especially cotton. The said fibre materials are preferably in the form of sheet-
form textile woven fabrics, knitted fabrics or webs.

According to a preferred embodiment of the present invention, prior to printing the fibre
material is subjected to a pretreatment in which the fibre material to be printed is first treated
with an aqueous alkaline liquor and the treated fibre material is optionally dried.



atjleous’ ammoni a or sources of alkali, such as sodium chl oroacetate or
sodiumformate. It is preferable to use sodi um hydrogen carbonate, sodi um
carbonate or a mxture of water glass and sodi um carbonate. The pH val ue of
the alkaline liquor is generally from7.5 to 13.5, preferably from8.5 to
12.5. In addition to the bases, the aquettus al kaline |iquor may al so
conprise further additives, e.g. hydrotropic agents. The hydrotropi c agent
preferably used is urea, vvhich is used, for exanple, in an anmount of from
25 to 200 |

Pr ef er abl ;ﬂé hgﬁ’% do%ﬁ SE@H%FIS ;td&% EReB é%ﬂ overféaeéte%g'gg%or{tfxmﬂft
printing, thelreattivierdyesin emnvahtlorfal mdxzmetmganglptopeshese'ﬂae pam‘leluaéd Yoraéxample,

t t f eci al m 8 C t hen
sub) ect ed 2 At orfroBn 4, 6r{00an IR, Frelsatly FEh ool s | na
I s to saybhses ars, fohexaliple, Sdthur eabohdte adotitim hﬁ@ﬁxnb@ distdiun® Bhésphatef, Or
exanpl e, by neans of a ot bat ch rocess, r nosol g;ocess or,

pr ef er abl ¥isodipmyphgsphate, godivma Acets EP‘%'@S%W"P'??@ reodiups Bydsegen caraenaten ng
process t Qéuéﬁdsrﬁnﬁ’rqoﬁlbl%ﬁ'goméfféf dikali §uc?|L§?J s%@!ﬁﬁ%hl&r%céié@rﬂ? dluFrPfoPrﬁE‘l%t frent
in a steaner wth steamwhich is optionally super heat ed c?vant ageously at
a t enper afsprefesable tousespdiun hpdpgen garbonate.sodiprearbpnafe pha saxtureafovater eam
Subsequen t er
n cust omelage s sBiL Gliborahd. THER A ofe URAMCAIGLY: ARG b B 1E5T
rel ates alpeajenablyafcpmal,istonmmﬂm addifionids tiebasesetheraiqueats gikaline iliqurmmcdss
conprising.a) .fr 5t % by, ht of t St nereac e of the
Sbove T or AaRRrs B afeifas 3.8 miReRe flnnf treictBbicARat el uBsg ko
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 complete 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.

The present invention relates also to aqueous printing inks for the ink-jet printing process,
comprising

a) from 5 to 35 % by weight of at least one reactive dye of the above formula (1) or at least
one reactive dye of the above formula (2) and



-18 - b) from0.01 to 2 % by weight of a water-soluble, non-ionic cellulose
ether or an alginate. The printing inks and the reactive dyes of fornul ae
(1) and (2) are subject to the definitions and preferences nentioned

her ei nabove. The prints obtainable according to the process of the

I nventi on have good allround properties;18f-or exanpl e, they have a high
degree of fibre-dye bond stability in both the acidic and the al kaline
range, good fastness to |ight, good fastness to wetting, such as fastness

t o washi ng, (<17 [ S | F ood
Fastnoss WYt R e oDt Blvardiiigih AP RRERdUlosb RuRY B an afifdd
fastness to pleating, as well as sharp outlines and a high col our strength.
The printjng inks.ysed are distingui shed od, stabilit n d..

T scbsi tyleitiBaRandhe reasive. dikn st eulRe (78T &F rusidst R betiartons
unchangedaRysreferbfdesithéitionb@ Rérefabées occur during the printing. The

foll ow ng Exanples serve to illustrate the invention. The tenperatures are

given in degrees Celsius, parts are parts by wei ght and percentages relate
Lo per cenfhdyife bBfinabld dcedriiry dRhdbittedd GHt frﬁgntidonaﬁatvgg&ﬁd‘éﬁrioﬁﬁa relate to
parts by vo%ﬁrr're I'n anarawt]élo g%"q‘ﬂal o%\_,tr)arrs to f‘?t res. Exanple 1. a) Mercerised
cot t on sapriopeities;fatiexyenie thelnhavel 3 bjg degreaf fisrerdyeI®nd /stability indwthuthe acidic
car bonat e ' Nl ck-up 9 ni.ed. ' 7 ted in
et BB oMo 300 e 1 3o o6 hBRERYch gl 8
washing, to water, to seawater, to crossdyeing and to sweat, and good fastness to chlorine,
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. For example, the viscosity remains virtually unchanged

even when high shear forces occur during the printing.

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 76%) and dried.

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

- 15 % by weight of the reactive dye of formula

.

SOH
NH
HO,S

SOH  NHCONH \/ N
2 ’d
]
N

" T“ (11a),
>N
T (CH,),

—T——NH
-2

- 0.3 % by weight of hydroxyethylcellulose,



-"15 %by weight of the reactive dye of forrmula [err] - 0.3 % by weight of
hydr oxyet hyl cel | ul ose, -19 - - 0.5 %by weight of borax and - 84.2 % by
wei ght of water using a continuous flow ink-jet head. The print is dried
conpletely and fixed for 4 mnutes at 102[err]C in saturated steam _
col d-rinsed, washed off at boiling, rins@d again and dried. A yellow print
having very good fastness to washing is obtained. Exanple 2: a) Mercerised
cotton satin is pad-dyed with a |iquor conprising 30 g/l of sodium

car bonat e‘&gd/{’gg“%#hégf;%%gﬁgél i quor pick-up 70% and dried. b) The cotton

satin pretrea with Step a) is printed with an aqueous ink
cont ai ni ng84.2 ¥obyaeightvef whter of t he reactive dye of fornmula [err] - 0.3 % by

wei ght of hydroxyethyl cel Lyl ose, -_15 % hy wejght of 1,2-propyl ene glycol -
0. 59% by %l%/%ﬂfo nulgé.? ﬁgw ef hegagl. }'%e/(pw l%gql%gormletﬁgtaé}d 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 2:

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
containing

- 15 % by weight of the reactive dye of formula

0 NH,
— SO,H
SO SN
O N

neo o (G (11b),
HO,S NH N -

- 0.3 % by weight of hydroxyethylcellulose,

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

- 0.5 % by weight of borax and

- 69.2 % by weight of water

using a drop-on-demand piezo-inkjet 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 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.



usi ng a drop-on-demand pi ezo-inkjet head. The print is dried conpletely and
fixed for 4 mnutes at 102[err]C in saturated steam cold-rinsed, washed
off at boiling, rinsed again and dried. A blue print having very good
fastness to washing is obtai ned. Exanple 3: a) Causticized woven vi scose
fabric is pad-dyed with a liquor conpri-20rg 30 g/l of sodium carbonate and
100 g/l of urea (liquor pick-up 7099 and dri ed. - 20 - b) The
causticized woven viscose fabric pretreated in accordance with Step a) is

printed wt gﬁlagéygﬁ 0 ' dye
of formul ?"era&]"I 9); étg‘lﬂ"&(agé E%b% ? %’eé‘geci‘i'{ep %Oyr hgéstgb Q’f. ‘%ﬁﬁ%ﬂ/ﬁ“
wei ght ofaﬁ\hquﬁohylml@qnﬂmmgl done - 0.5 % by weight of borax and - 69.2 %
by wei ght_ ter. d piezo-inkjet head. The print is
dried co fge{vg)ﬁ/wﬁ'ﬁﬁt 9&&% f ‘Eﬂ"&'% at 102[err]C in saturated steam
col d-rinsed, washed off at bogd, hng, rinsed again and dried. A yellow print

havi ng ver;goggm@ fa *negs. J o ishi ng is obtained. Exanple 4: a) Causticized
woven vi scoseé fa pa with a liquor conprising 30 g/l of sodium

H,C=HCO,S(H,C). :
o r;‘ OH 2 2\M2% )y (11c),

C,H, NH—‘//N]—NH(CHZ)Z—O
Na N
T

F

- 0.3 % by weight of hydroxyethylcellulose,

- 15 % by weight of N-methyl-2-pyrrolidone,

- 0.5 % by weight of borax and

- 69.2 % by weight of water

using a drop-on-demand piezo-inkjet 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.

Example 4:

a) Causticized woven viscose fabric is pad-dyed with a liquor comprising 30 g/t 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 containing

- 15 % by weight of the reactive dye of formula

SO,H OH
N=N (11d),
O‘ H,C=HCO,S(H,C),
H,C N |
SOH HO,S NH—(/ \"—-NH(CHZ)Z—O
NQ’/N
F

- 0.3 % by weight of hydroxyethylcellulose,
- 0.5 % by weight of borax and
- 84.2 % by weight of water



carbonate and 150 g/| of urea (liquor pick-up 70% and dried. b) The
caustici zed woven viscose fabric pretreated in accordance with Step a) is
printed with an aqueous ink containing - 15 % by wei ght of the reactive dye
of formula [err] - 0.3 % by weight of hydroxyethylcellulose, - 0.5 % by

wei ght of borax and - 84.2 % by wei ght -@ff -wat er -21 - using a continuous
flow ink-jet head. The print is dried conpletely and fixed for 4 m nutes at
102[err]C in saturated steam cold-ri nsed washed off at boiling, ri nsed

agal - e &Rl A el g T B Yk QB9 LAGTReA o LG

obt ai ned. sed co on satin W tha quor
conpri si M$230 ugﬁatu(a‘ted;sidamnccnid-mhsemmméd ofﬁairqungkﬂmq@dmn amﬂdrdad ad. b)

The cotton_satin %retreat ed |r} ccortdanc (g) is printed with an
aqueous i RGP MAYIRG verygoag ﬁ%"?ﬁ?l ﬁl’ﬂas t?'@% tlve dye of fornula
[err] - 84.7 % by weight of water

Example 5:

a) Mercerised cotton satin is pad-dyed with a liquor comprising 30 g/t 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
containing |

- 15 % by weight of the reactive dye of formula

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

OH NH—r/Nm—NH(CHz)Z—O

st eoel!

H,C=HC-0,8 HO,S SOH

- 0.3 % by weight of hydroxyethylcellulose und

- 84.7 % 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 red

print having very good fastness to washing is obtained.

Example 6:

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
containing

- 15 % by weight of the reactive dye of formula

SOH OH NH—(/Nm—NH—Q
N

N=N Na
OO O‘ Y CONH(CH,),SO,CH=CH, (119,
F |

SO HO,S SOH



using a continuous flow ink-jet head. The print is dried conpletely and
fixed for 4 mnutes at 102[err]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. Exanple 6: a) Mercerised cotton satin is
pad-dyed with a |iquor conprising 30 g/-I220f sodi um carbonate and 50 g/| of
urea (liquor pick-up 7099 and dried. b) The cotton satin pretreated in
accordance with Step a) is printed with an aqueous ink containing - 15 % by

wei ght of g, keactiye alerr] -22 - - 0.3 %by weight of
hydroxyet'h@/#g ’&Pme fgyﬁog%?y%ﬁ% ht of sodiumcitrate and - 84.2 % by
wei ght of- Mt%byw|moaSM|cnw§nd | ow i nk-jet head. The print is dried

conpl etely i xe fo 4 mnutes at 102[err]Cin saturated steam
col d-ri nse%fgvélg’)ﬁ&?'g@f? Wetehoi | ing, rinsed again and dried. A red print

havi ng Veuéln@ﬁ@dnﬁrﬂx%h@ﬁ&ﬁ inkjeV\Rdd. The bﬁnt‘?@&lﬁéd’@&npl@é@‘m{ﬁ xéd f&)4 Mty 4tSed

cotton satin is pad-dyed with a |iquor conprising 3 of sodi um
car bonat e193° pqnwtupatgﬂﬂgagnvm{p-rmgﬁ dvasked off at boiling, rlnsed agaln 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
(liquor pick-up 70%) and dried.

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

- 15 % by weight of the reactive dye of formula (11a),

- 0.3 % by weight of sodium alginate,

- 0.5 % by weight of sodium citrate and

- 84.2 % 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.

Example 8: _

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
containing

- 15 % by weight of the reactive dye of formula (11b),

- 0.3 % by weight of sodium alginate,

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

- 0.5 % by weight of sodium citrate and

- 69.2 % by weight of water

using a drop-on-demand piezo-inkjet head. The print is dried completely and fixed for

4 minutes at 102°C in saturated steam, cold-rinsed, washed off at beiling, rinsed again and
dried. A blue print having very good fastness to washing is obtained.



by The ‘cotton satin pretreated in accordance with Step a) is printed with
an aqueous ink containing - 15 % by wei ght of the reactive dye of formul a
(11 a), - 0.3 %by weight of sodiumalginate, - 0.5 % by wei ght of sodium
citrate and - 84.2 % by weight of water using a continuous flow ink-jet
head. The print is dried conpletely and2Bi-xed for 4 mnutes at 102[err]C'in
saturated steam cold-rinsed, washed off at boiling, rinsed again and
dried. A yellow print having very good fastness to washing is obtai ned.
Exanple 8: a) Mercerised cotton satin is pad-dyed with a |iquor conprising
30 g/l of sodium carbonate and 50 g/l of urea (liquor pick-up 70% and
dried. bE x‘ﬁmle:eiton satin pretreat ed I n accordance with Step a) is printed

with an a cont ai ni ng_,- h t he .rea e _dye of
Formura & CaphoizefwaRdl Gt e Iopadaiad lrcs bnibscomprioing Soiol b it o
1, 2- pr op\atisghatd H5cP100 g oburka iMqueepisitip 70%yafd bieei trate and - 69.2 % by
wei ght of water using a drop-on-denmand piezo-inkjet head. The print is

dried coril@esRystigredwonen Wsspsetahri Bt%rgaf&fi in ee%#ar]ce with Stap @) istrsintest withn

col d-ri nsfthqueBad ik Rhfaifhg Poi 1 ing, rinsed again and dried. A blue print
havi ng veré ood fastness %o washi ng i s obtained.

o by weight of the reactive dye of formula (11c),
- 0.3 % by weight of sodium alginate,
- 156 % by weight of N-methyl-2-pyrrolidone,
- 0.5 % by weight of sodium citrate and
- 69.2 % by weight of water
using a drop-on-demand piezo-inkjet 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.

Example 10:

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 containing

- 15 % by weight of the reactive dye of formula (11d),

- 0.3 % by weight of sodium alginate,

- 0.5 % by weight of sodium citrate and

- 84.2 % 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 11:

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
containing



-723 -"Exanple 9: a) Causticized woven viscose fabric is pad-dyed with a

| i quor conprising 30 g/l of sodium carbonate and 100 g/| of urea (Iliquor

pi ck-up 7099 and dried. b) The causticized woven viscose fabric pretreated
in accordance with Step a) is printed with an aqueous ink containing - 15 %
by wei ght of the reactive dye of fornul-4<11c), - 0.3 % by wei ght of sodium
alginate, - 15 % by weight of N-nethyl-2-pyrrolidone, - 0.5 % by wei ght of
sodiumcitrate and - 69.2 % by wei ght of water using a drop-on-denand

Toaf orr ] T A8 pighle B e i BmERRT BhS Y "0F ' 2t b 1 mg, i nsed

agai n and- 0i8i% by weight lof sodigmiaigindteandig very good fastness to washing is
obt ai ned. r;})ge 10: a Qaustl ci zed woven viscose fabric is pad-dyed with
Cauor Ehrh oy My Shwe

a liquor c ®bf sodi um carbonate and 150 g/| of urea (Iiquor

pi ck-up 7Gding ardnkitiucts ﬂo»b)inijbehé‘éume ghﬁﬁ@l dHEY 8smMbRROSR frBIfbic4 ﬁfrﬁké@étt ed
in accordance with Step i's th_an agueous ink containing - 15 %

by wei ght 194°Gin&atusated F%W%‘ddmsF%rWﬁﬂhﬁd Pﬁf&l}m“'ﬂg minsedagain gad gried.dX resbdi um

al gi nat e, print having very good fastness to washing is obtained.

Example 12:

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

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

- 15 % by weight of the reactive dye of formula (11f),

- 0.3 % by weight of sodium alginate,

- 0.5 % by weight of sodium citrate and

- 84.2 % 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 red

print having very good fastness to washing is obtained.



-“0.5 % by weight of sodiumcitrate and - 84.2 % by wei ght of water using a
continuous flow ink-jet head. The print is dried conpletely and fixed for 4
m nutes at 102[err]C in saturated steam cold-rinsed, washed off at

boiling, rinsed again and dried. An orange print havirng—ery-goad fastness

to washing is obtained. Exanple 11: a) -ig#r-cerised cot |0 is pad-dyed
with a liquor -.conprising 30 g/l of sodium carbonate (igmmmm ﬂ"iymr/()
and dried. b) The cotton satin pretreated in accordan L 4 S
printed wj hti I gus ink containi ng -24 - - 15 % by wei ght of t'he
reactive%@—%a (11e), - 0.3 % by weight of sodiumalginate and -
84.7 % by weight of water using a continuous flow ink-jet head. The print
is dried coppletely and fixed for 4 m nutes at 102[err]C in saturated

St eam - col-oA ProresaTor e He e MaTARYY SroOiANS Win e BHIRLHIGRS A r e
print havprogesécineirtheidrd mattials@raBambd With antiebrark _c&asaﬁa.g% 12: a)
Mercerised cotton satin is pad-dyed with a |iquor conprising g/l of

sodi um cag)f NeHsEond fhaefivdldje Sforita (| i quor pick-up 70% and dried.

R R R R,
I

" > 7
AN— N8N SN, ()
Na N N N ’
Y Y

F F

wherein

R1, Ra, R3 and R, are each independently of the others hydrogen or unsubstituted or
substituted C4-C,alkyl,

B, is an organic bridge member,

A, is the radical of a monoazo, polyazo, metal-complexed azo, anthraquinone, phthalo-
cyanine, formazan or dioxazine chromophore having at least one suifo group, and

A; is as defined for A4 or is hydrogen or unsubstituted or substituted C,-C,alkyl, phenyl or
naphthyl,

or at least one reactive dye of formula

R, -
Aa““l‘—l//N\u—V
Ny N
he

X,

(2),

wherein

Rs is hydrogen or unsubstituted or substituted C4-C,alkyl,

X, is halogen,

A; is the radical of a monoazo, polyazo, metal-complexed azo, anthraquinone, phthalo-

cyanine, formazan or dioxazine chromophore having at least one sulfo group, and
V is a fibre-reactive radical of formula



by* ThHe''cotton satin pretreated in accordance with Step a) is printed with
an aqueous ink containing - 15 % by wei ght of the reactive dye of fornula
(11f), - 0.3 % by weight of sodiumalginate, - 0.5 % by weight —of—sodi-um—
citrate and - 84.2 % by weight of water using a continu i i

head. The print is dried conpletely and 44xed for 4 m nﬁmmmuﬂmﬂmﬂ; in
saturated steam cold-rinsed, washed off at boiling, rinsed agalm asd «
dried. Ared print having very good fastness to washing is obtained.

What is clainmed is: 1. A process for printing textile fibre materials in
accordance wth the Rnk-jet printing process, wherein the fibre materials
are printed with an fqueous ink conprising a) at |east one reactive dye of
formula [err] wheNeigume+§o,-R err], Rlerr] and Rlerr] ggs) each

i ndependent |y of {he others hydrogen or unsubstituted or substituted
Clerr]-Cerr]alkyRs B[err] is an organic bridge member, Alerr] is the

radi cal of a nobnoazo, polyazo, netal-conpl exed azo, anthraqui none, phthal o-

cyani ne, formazan or di oxazi ne chronophore having at |east one sulfo group,
and

— 'l‘l— alkylene~ E—alkylene'~SO,-Z

3b),
Y (3b)
—N—arylene—S0,-2
| (3¢),
R7
— N—arylene «(alkylene) — W-—alkylene' - SO,-Z
| t (3d) or
R7
—N N—alkylene—S0,-Z (3e),
./

wherein

alkylene and alkylene' are each independently of the other C;-Cgalkylene,

arylene is a phenylene or naphthylene radical that is unsubstituted or substituted by sulfo,
carboxy, C4-C,alkyl, C4-C,alkoxy or by halogen,

Z is viny! or a radical -CH,-CH»-U, and U, is a leaving group,

R is hydrogen, hydroxy, sulfo, suifato, carboxy, cyano, halogen, C,-C,alkoxycarbonyl, C;-C,-
alkanoyloxy, carbamoyl! or the group -SO,-Z, |

Rs is hydrogen, C,-C,alkyl that is unsubstituted or substituted by hydroxy, sulfo, sulfato,

: i . —alkylene—-S0,-Z
carboxy or by cyano, or a radical of the formula ’1!



A2 i's *as defined for Alerr] or is hydrogen or unsubstituted or substituted

d err]-( err] atkyt—phenyl—er—napht hyl , or at | east one reactive dye of

formula [err] ' ' gen or unsubstituted or substituted
C[err]-C[err]aWﬂﬂlWﬁ?l’,ﬁ“ﬂﬂwogen, A3 is the radical of a npbnoazo,

pol yazo, netal -conpltexed azos adnt hr aqui ppre, pht hal o- cyani ne, fornmazan or
di oxazi ne chronophore having at | east one sulfo group, and Vis a

fibre-reactive radical of formula [err] al kyl ene and al kyl ene' are each
i ndependeqt.| f the aqther erc] - rr].al kyl en aryl eng i henyl ene or
napit byl £ Prdipad St GEefioT ik el Blbirge Y S B o Ebahy” clhribo MaRfoxy.
( err] - Csalfe babkyglifatéf err] - C err] al koxy or by halogen, Zis vinyl or a

nydr ogen.E Ry A G oshRer e RphsR ! Cefudlor nal ogen,

C err] - Clygiid & ghdiRof &R fomlia, -SELNRe!, ~CORIR! or NREBIOBhARY is 488émMERbo0s, t he

group -SJerr|-Z, R6 is hydrogen, (err]-Cerr]alkyl that is unsubstituted
or substi@dted by hydroxy, sulfo, sulfato,

tisOor1, and

b) a water-soluble, non-ionic cellulose ether or an alginate.

2. A process according to claim 1, wherein Ry, R;, R3, R4 and Rj are each independently of
the others hydrogen or C¢-C,alkyl.

3. A process according to either claim 1 or claim 2, wherein B, is a C,-C,,alkylene radical
which may be interrupted by 1, 2 or 3 members from the group -NH-, -N(CH3)- and -O- and
is unsubstituted or substituted by hydroxy, sulfo, sulfato, cyano or by carboxy.

4. A process according to any one of claims 1 to 3, wherein X; is fluorine or chlorine, espe-
cially fluorine.

5. A process according to any one of claims 1 to 4, wherein V is a radical of formula (3b)
or (3d).

6. A process according to any one of claims 1 to 5, wherein

alkylene and alkylene’ are each independently of the other C,-Cjalkylene,
Ry is hydrogen,

Z is vinyl or a radical of the formula -CH,-CH,-OSO3H,

E is the radical -O-,

W is a group of the formula -CONH- and

t is the number 0.

7. A process according to any one of claims 1 to 6, wherein A,, A, and A; are each
independently of the others a radical of formula



RFerf]™is hydrogen or Jerr]-Clerr]alkyl that is unsubstituted or
substituted by carboxy, cyano, hydroxy, sulfo or by sulfato, Eis the
radical -0- or -NR8- and R8 is hydrogen or (Jerr]-Cerr]alkyl, Wis a a _group

of the formula -SOerr]-NRerr]-, -CONRerr]- or -NR err] CO and R6 is as
defined above, and t is O or 1, and b) _gpgmater-sol ubl e, m,

ether or an alginate. 2. A process according to claim1, ﬁmm:mmmr'mﬂ
Rlerr], Rerr], Rerr] and R err] are each independently of the totlhers '«
hydrogen or C[err] d er %I kyl. 3. A process according to either claim1l or
claim2, wherein Blerr]®ssa (ergd-Cerr]al kyl ene radi cal which may be
|nterrupted by 1, 2 or JRenbers f omthe group -NH, -N(CH3)- and -0- and
is unsubstituted or s . sul f o, sulfato cyano or by
carboxy. 4. A process ¥ of clains 1 to 3, wheff@n X err]
is fluorine orzo)pitne, espg: L Ektorine. 5. A process according to
any one of clains 1 to 4, V\/nef’eln Vis a(ggqu cal of formula (3b) or (3d).
6. A process according to any one of clains Tto 5, wherein al kyl ene and

al kyl ene’ wﬁér@uﬁ(ﬂ%ﬂ_a'déﬂﬁé@ RO to/3 ﬂ!‘enﬁé% opélﬁgrrenfzubgﬁt%%%lffoﬂ?the%obé

hydr ogen, is vinyl or a radi cal ornmul a
-CHerr] - @:HF&?'W CstralkaxyHhalggens carbexy antl sulfo and-Z is\asidefinedjinaalgimof, t he
formula - CONH- and

(Z-0,8),_,

\
HOS T @N' (5b),
HO,S

(SOzH),_,

wherein Z is as defined in claim 1,

(R1D)0—4
50),
(HO,8)73 (I}» é—— (5¢)

wherein (R4g)o4 denotes from 0 to 4 identical or different substituents from the group

halogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, C;-C,alkyl, C,-C,alkoxy, amino,
acetylamino, ureido, hydroxy, carboxy, sulfomethyl and sulfo and Z is as defined in claim 1,

Ridoss |
(SO3H), 1
/ N
N=N | (54),
—N
CH,,COOH

wherein (R44)0.3 denotes from 0 to 3 identical or different substituents from the group
C4-Cqalkyl, C4-Cyalkoxy, halogen, carboxy and sulfo,



t i s the number 0. 7. A process according to any one of claims 1 to 6,
wherein Al, A2 and A3 are each independently of the others a radical of
formul a [err] wherein (R err])[err]denotes fromO to 3 identical or
different substituents fromthe group err]-Cerr]al kyl——._

e e

Cerr]-Cerr]al koxy, hal ogen, carboxy amgdsulfo and Z is as defined in

claiml, [err] wherein Zis as defined in claim1, [err]lwmmnuqmm
denotes fromO to 4 identical or different substituents I

hal ogen, nitro, cyano, trifluoromethyl, sulfanoyl, carbanoyl, s
Cerr]-Calkyl, Cerr]-Cerr]al koxy, am no, acetylam no, ureido, hydroxy,
car boxy, sul fonet hydsogqq)d sulfo and Z is as defined in claiml, [err]
wherein (Rlerr])[err|] déffotes fReM O to 3 identical or different
substituents from He\group Clefdr]-@®err]alkyl, Cferr]-Cerr]al koxy,

hal ogen, carboxy :@' NeN—~1 &)yr] Wherein Rlerr] and Rlerr] are each

i ndependently ¢ he- 4 , Clerr]-derr]al kyl or phenyf5e),

wherein Ry, and Rq4 are each independently of the other hydrogen, C,-C,alky! or phenyl,
and Ry3 is hydrogen, cyano, carbamoyl or sulfomethyl,

N=N
2-0,8),.; (6a) or

R,o)
Rdos  (Rdos e

- e N=N
<Z-028)M—6— NN P
PN | (6b) or

(Ro)o_s R
Ros 1003
(SO,-Z),_,
(Rg)M (60) or
(Z'ozs)o_fﬁ)_ N=N
(6d),

(Ry1dos



ad“R'eérr] is hydrogen, cyano, carbanoyl or sulfomethyl, [err]

(RO)OR-,3R,)S Lt (Rerr])[err], (Rerr])[err], (Rerr])[err] and Z
are each as defi HW%@HFH’W’NGH])[GH] denotes fromO to 3 identical
or different subs A fhe group (err]-(err]al kyl, G C4al koxy,

e

hal ogen, carboxy and sul fo, rr] where8®m-Z is as defined above and the
benzene nuclei do not contain any further substi- tuents or are further
substituted by CJerr]-Cerr]alkyl, Cerr]-{err]al koxy,

Cerr]- Lrl) | sublfony hal [ i n PC

radi cal Ck’?' e?’ﬁ%‘é‘i’s' %Fﬁéi {)Rdﬂ)a’ﬁ Fﬁg ,%%ég ek %{%ﬁ? ﬁéb?‘\é%?@g{é;a‘f'a %é'f:oct)%)%@?mor

ni ckel pbttb3lidentisal oradifferénti suibstifberis flomrthégfotiprG,FE atkyl, Ca+GlalRbey, hhloged, R err]
are each indepen&le@ | y of the other hydrogen or Cl-C4al kyl that is
unsubst i CAPY BRI SISt t uted by hydroxy or by sulfo, Rlerr] is hydrogen or
Clerr]-Cerr]Jalkyl, Ais a phenylene radical that is unsubstituted or
substituted by (Jerr]-Cerr][err]lkyl, halogen, carboxy or by sulfo or is a
C2- Coal kytsgsta.r adi cal and is from1lto 3,

O 00C
N/ Co0 o
/Cl{ \C/
o A

N
NGO AN W (SO.H)

c N\ l//N 3" 70—
c
(SO;H), _,
(SOH)o_,
(S0,2);_4

(802'2)0-1

(7a) or (7b),

wherein Z is as defined above and the benzene nuclei do not contain any further substi-

tuents or are further substituted by C,-C,alkyl, C,-C,alkoxy, C;-C,alkylsulfonyl, halogen or by

carboxy,
(SO W'}(
/ 2
Pc 8
SOy N—A— (8).
R15

wherein Pc¢ is the radical of a metal phthalocyanine, especially the radical of a copper or
nickel phthalocyanine,

W' is -OH and/or -NR4sR s’ and Rqg and Ryg' are each independently of the other hydrogen
or C4-C,alkyl that is unsubstituted or substituted by hydroxy or by sulfo,

R;s is hydrogen or C,-C,alkyl,

A is a phenylene radical that is unsubstituted or substituted by C;-C,alkyl, halogen, carboxy
or by sulfo or is a C,-Cgalkylene radical and

k is from 1 to 3,



[ert] *wherein A" is a phenylene radical that is unsubstituted or

substituted by Clerr}-—cterrtal kyl, hal ogen, carboxy or by sulfo or is a
Cerr]-Cer jp! , r, s, v and v' are each independently of the
ot her the ngmn‘mmﬁ“mﬂ‘{ Z is as defined above, or [err] wherein Gis a
phenyl ene r at 1sS mnsubstituted3dr- substituted by
Cerr]-Cerr]alkyl, (err],-Cerr]- al koxy, hal ogen, carboxy or by sulfo or
is a cycl ohexyl ene, phenyl enenethylene or CJerr]-Cerr]- alkylene radical.

8. A process according to claim1l, wherein there are used as reactive dyes
of formula (1) or (2AHOgS).| east oneGbf the reagsopg dyes of fornulae [err]

- 32 - [err] [err] [e N\ (o] f
H—(A);—HN - NH—(A); (9),
o] N
(2-0,8) &

(80,2),

wherein A' is a phenylene radical that is unsubstituted or substituted by C4-C4alkyl, halogen,
carboxy or by sulfo or is a C,-Cgalkylene radical,

r, s, v and v' are each independently of the other the number 0 or 1 and

Z is as defined above, or

O NH,
SOH
0C
O NH—G—

wherein G is a phenylene radical that is unsubstituted or substituted by C,-C,alkyl, C1-C4-
alkoxy, halogen, carboxy or by sulfo or is a cyclohexylene, phenylenemethylene or C,-Cg-
alkylene radical.

8. A process according to claim 1, wherein there are used as reactive dyes of formula (1)

or (2) at least one of the reactive dyes of formulae

B SOH ]
N=N
JJ u:
HO,$ SOH  NHCONH, NN T (11a)

N

N

—t——NH
-2



9. A"process according to any one of clainms 1 to 8, wherein the

wat er - sol ubl e, non-ionic cellul ose ether used is nethylcellul ose or,

especi al 'y, hydroxyethylcellulose. 10. A process accordimg to any one of —
claims 1 to 8, wherein an ink conprising an al gi nate, e " i

al ginate, is used. 11. A process accordi3®r to any one ofﬂpmn““'!ﬂﬂﬂ.ﬂml
wherein an ink having a viscosity of from1l to 40 nPalerr]|sg esp

from10 to 30 nPaJerr]s, is used. 12. A process according to any one of
claims 1 to 11, wherein an ink conprising a buffer substance is used. 13. A
process according to } y Mne of clains 1 to 12, wherein cellulosic fibre
materials, espETi & Yo S8 viscose, are printed. 14. An aqueous
printing ink for t printingJpr@eess, conprising a) from5 to 35 %
by wei ght of af | eaStYpon&reactive dyeg of forrmula [err] wherein Rerr],
Rlerr], Rerr]]land R exr]gare each indepgndently of the others hydrogen or
unsubstituted or subgtcitu ed ,g:[err]-C[er(c@al kyl, Bl[err] is an orgﬁ%i)c

bri dge nenber, Al ef ffie radicd bf a nonoazo, pol yazo, !

met al - conpl exedd azo, an ui none, phthgpl o- cyanine, fornmazan or di oxazi ne
chronophore hayi ng aosl eapt dHe swhfo Jgrbup, and A2 is as defined for

Alerr] or is hydrogen or msubit\,ﬁu ed or substituted (Jerr]-(err]alkyl,
phenyl or [ Y

F

CH, SOH
HO,S-H,C N=N
I
H,C=HCO,S(H,C)
N™ “oH 2 z 2| 2 (11c),

o
N
CHs NH—|// m—NH(CHz)z-—O
Ny N

b

2

F
SOH oH
OO H,C=HCO,S(H,C),
H,C N |
SOH HO,S NH—r/ m—NH(CHz)z—o
NY N
F

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

OH NH —‘I//Nm—NH(CHz)z—O
L ¢
,C=HC-0,S HOS SOH

H



naphthyl, or at |east one reactive dye of fornmula [err] wherein RS is
hydrogen or unsubstituted or substituted C[err]-C[err]ai‘ky+~--->(fe¥r—]—~i~s_~__

hal ogen, A3 is the radical of a nonoazo, polyazo, netal -
ant hr aqui none, phthal o- cyani ne, fornmazan or di oxazi ne c mmﬁ
at | east one sulfo group, and Vis a firBBe-reactive radica o

[err] [err] wherein al kyl ene and al kyl ene' are each independently of the
other (Jerr]-Clerr]al kyl ene, arylene is a phenyl ene or naphthyl ene radi cal
that is unsubstituted or substituted by sulfo, carboxy, Cerr]-Cerr]alkyl,

Cerr]-Cerr]al kox%8 by hal Z N Vi oyl a radical

-CHerr]-CHerr]-U h and ig alleavi group, R is hydrogen
hydroxy, sulf \ POX YN CY hal ogen,Co H(CH.).SO.CH=
Cerr]-Clerr] a ar bonyl @ -d rr] al kanoy (()xf/)f AT DaTD or t he

group -SQerr]-¥% R err{_i Wdrege Cerr]-Cerr]al kyl that S
unsubsti tut ed oso,8ubsti B%d by hydrsg;&/ sul fo, sulfato, carboxy or by

cyano, or a radical of the formula

9. A process according to any one of claims 1 to 8, wherein the water-soluble, non-ionic

cellulose ether used is methylcellulose or, especially, hydroxyethylcellulose.

10. A process according to any one of claims 1 to 8, wherein an ink comprising an alginate,
especially sodium alginate, is used.

11. A process according to any one of claims 1 to 10, wherein an ink having a viscosity of

from 1 to 40 mPa.s, especially from 10 to 30 mPa-s, is used.

12. A process according to any one of claims 1 to 11, wherein an ink comprising a buffer
substance is used.

13. A process according to any one of claims 1 to 12, wherein cellulosic fibre materials,

especially cotton or viscose, are printed.

14. 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 formula

?1 Tz Ta l|?4
— N —B. — 7NN
A;r—N ——r/ \”— N—B,—N ll'l N A, ),

wherein

R, Rz, R3 and R, are each independently of the others hydrogen or unsubstituted or
substituted C4-C,alkyl,

B, is an organic bridge member,



[eri] ‘R7 is hydrogen or (Jerr]-Clerr]alkyl that is unsubstituted or
substitut ed bv car boxy, cvano hydr oxy, sulfo or by sulfato, Eis the

radi c err] is hydrogen or Cerr]-Cerr]alkyl, Wis
a group of theLIl Pbﬂlﬂh HEIH m-_NR[err]-, -CONR[err]- or -NR[err]CO- and
Rlerr] is as d t is O.g4-1, and b) fromO0.01 to 2 % by

wei ght of a Water-sol ubIe non-ionic cellul ose ether or an alginate. 15. An

aqueous printing ink according to claim 14, conprising from0.01 to 2 % by

wei ght 012\1 ?snthglrgdigﬁto?'a monoazo, polyazo, metal-complexed azo, anthraquinone, phthalo-

cyanine, formazan or dioxazine chromophore having at least one sulfo group, and

A is as defined for A, or is hydrogen or unsubstituted or substituted C,-C,alkyl, phenyl or
naphthyl,

or at least one reactive dye of formula

Ts
N

—N ’ \Y4

" L (@),
N Y N
x1

wherein
Rs is hydrogen or unsubstituted or substituted C;-C,alkyl,
X, is halogen,
A; is the radical of a monoazo, polyazo, metal-complexed azo, anthraquinone, phthalo-

cyanine, formazan or dioxazine chromophore having at least one sulfo group, and

V is a fibre-reactive radical of formula

R

— ll\l—alkylene—-SOZ-Z (3a),
RG

— T_— alkylene — E—alkylene'—SO,-Z

R, (3b),

— 'I‘J—arylene— $0,-Z

3c),
R, (3c)



[EESEEN R

——

Oy g

—_— T— arylene -(alkylene)t— W-—alkylene'~S0,-Z

3d) or
R, (3d)

—N N—alkylene—S0O,-Z (3e),

wherein

alkylene and alkylene' are each independently of the other C4-Cgalkylene,

arylene is a phenylene or naphthylene radical that is unsubstituted or substituted by sulfo,
carboxy, C4-C,alkyl, C4-C4alkoxy or by halogen,

Z is vinyl or a radical -CH,-CH,-U, and U, is a leaving group,

R is hydrogen, hydroxy, sulfo, sulfato, carboxy, cyano, halogen, C4-C4alkoxycarbonyl, C4-C,-
alkanoyloxy, carbamoyt or the group -SO,-Z,

Rg is hydrogen, C;-Cgalkyl that is unsubstituted or substituted by hydroxy, suifo, sulfato,

~alkylene—-S0O,-Z
carboxy or by cyano, or a radical of the formula

Ry is hydrogen or C;-Cgalkyl that is unsubstituted or substituted by carboxy, cyano, hydroxy,
sulfo or by sulfato,

E is the radical -O- or -NRg- and Rgis hydrogen or C-Cj,alkyl,

W is a group of tﬁe formula -SO,-NRg-, -CONRg- or -NRzCO- and Rg is as defined above,
and

tisOor1, and

b) from 0.01 to 2 % by weight of a water-soluble, non-ionic cellulose ether or an alginate.

15. An aqueous printing ink according to claim 14, comprising from 0.01 to 2 % by weight of
an alginate.



