EP 0213497 Bl Description This invention relates to a black water-sol uble
dyes conposition and a recording liquid containing the same for use in
i pk-jet recording or in witing instrunments. 5 Several colorinetric
syst-ens have been exam ned in or dgf? h(b.ﬂyagyl patively deal with colors that
are perceived by the human sense. The present specification enploys the
(L*a*b) cabesciiptivhri ¢ system whi ch has recently been eval uated as nost
sui tabl e. The synbol S a* and b* maan chromati cness indices defined in the
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t he published specifications of Japa nt Appli cations Nos.

5771/ 1982, 76071/1982, 164170/ 198%_a;id,21q_1}31]?/;2982 20 a nethod conpri sing
m xi ng greenlsh black with red or viMol et as described, for exanple, in the
specificati ons of Ja anese Pat ent Applications Nos. 183765/ 1983

183766/ 198:# |s %alu H’°2@g§@c%7t B rb mjeségn tg vgouslybeen
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bl ack has tihemglasadvant age hat a region having a

[err] value of O to 2 is very difficul tain, and the col or of the.
recording liquid varies greatly depen n@_,_ péN_ the type of paper.
Accordi ffly, the object of this invenfion is to provide a bl ack

wat er - sol ubl.g, dy Sto%?%?&.#ihﬁﬂo and %né‘f'ie QJ@%&L ofelersty ﬁ‘cﬁ. c{Jaﬂ%aﬁ?%@hﬂﬁq}%
the sane fofelhaR recor |ng or nwrltlngl
hi\gh¥ sol ubi | i Uy:cdr&ngy |thé]b6]d:t BExfis iHVestidATROB Rdvidedl gdtk K@atebédidie diedbinposition flabd a-a
| ong per% odbleik reqont;hng lod sornmmssihg sanfd focuse irynlelbt:rgc be;m |irUMritms |"fstrere?1ts ‘egsshm?s
i 0 ime, does nof
a bl ack col gi'ng %{antly og ejectlgxé?'gﬂces, a:gl?xfné}:&ap black colorPi?a\;lrédg anglfd al color va ue, varles very little in
color depending upon the type of paper, and has excellent light fastness.
This object is solved according to the invention by a recording liquid comprising at least two water-
50  soluble dyes and a liquid medium consisting of water or a mixture of water with a water-soluble organic
solvent, wherein the total content of the water soluble dyes is 0.5 to 15% by weight based on the total
weight of the recording liquid, each of the dyes satisfying the condition defined by the following expression
{I}, and a mixture of these at least two dyes satisfying the condition defined by the following expression (i!)

0 éfa*iz + b*i? £ 10 : (1)

50 0 5 (Za*:.)‘+ (zb*1)2<z (11]
1,—1 l"

wherein a* and b* are chromaticness indices defined in the CIE 1976 (L.*, a*, b*) space, / indicates the ith
65  dye of the dyes used together, and n is an integer of 2 or more, wherein at least one of the water-soluble

3



col or dependi ng upon the type of paper, and has excellent |ight fastness.
This .objfect is solved according to the invention by a recording liquid
conprising at least two water- 50 soluble dyes and a liquid nmedium

consi sting of water or a mixtur @pfo?nggf\ng a wat er-sol ubl e organic
solvent, wherein the total content of the water soluble dyes is 0.5 to 15%
by wei g ht dyeaBacedddt ftdiedyesbiafroupe gipeh bedw, atwbore@tibe cthérgisiselemaddsomedyesofgfoup Ne
dyes sati gifanibeipw:he conditi on defined by the followi ng expression (1), and
a mxture of ;hese at least two dyes satisfying the condition defined by

the folslo pggs o Wﬂ@f&i&dr%g}oﬁ%&l “Mhsr ein a* and b* are chromaticness

i ndi ces de |ned In the a*, b*) space, i indicates the ith 65
dye of the dyes used together, and nis agolnteger of 2 or nore, wherein at
| east one of the water-soluble 3 EP 0 213 497 Rh_dyes is selected from

dyes of_ group X gi ven abebwN -amd-de1o @ s 1% selected f.ronBHEL of
group \/’gl ven bel ow. Dyes of group X 5 Dy . esented by the foll ow ng
formula (111) HO [err] 15 wherein A reggeyents’a E‘Pg | group substituted
by a | ower al kyl car bonyl am no group, a Iéi/ver al koxy group, the group [err]

or a phen azo gr ou optl anal u §arb aen% L & 1Ak QYURox
[err], "or h %z l’mﬁhfd 3@"@?@?” ik ﬁ‘g.%n,sga S1bs @
napht hyl as;smm au dbEtWit@&lb ep gOMIB ¢ ;ﬁé’séﬂts@ﬁapﬁthﬂw sugmm tyWisdrodput ed
by a | owesOah ke grofp substihitéd byeiives gkixg gravp, alddbiepresrptsah alkatimpatgliammoniuman
am-ne; 200 ingpresent ed by the fol |l ow qg general formula (IV) [err] 30
wher ei 3° CDP%‘S 5%‘?%%‘“56@&93'71\49@?"%&?{*&49? group substituted by the group
[err], D represents a phenyl group substituted. by
IQwer al koxy group or a |ower alkyl cgpbonylanino g
above; or dyes selected anong C |. n.

-154 and -159; ang@3¥=N—8—N=i - 2 ) -52:1, -94:1,
-109, -110, -187 and -208: Dyes of g a 3 Dyes repre tyed by the
following formula (V) 40 [err] whso%Mn E Tepresents a naphthyl group
substituted by the group [err] or a-phenyl group substituted by a |ower

al kyl gpoup, a | ower al koxy group a | ower al kyl carbonyl am no rou or a
pheny| azo whessine wmemtm ORAPhtbY] aropp sebstituisd by the e E M. [Pe

. | ower al kyl group, a
z and Mis as defined
-62, -108, ¢T3,

represent fsg%l:r ' bov d roua qlmﬁkogy Rlawrarlo(\ﬁﬁ r orry ogr up, an
al kyl car bOnyE e e o] b doar SRa S S153: dnydr ogen at om or a phenyl

group ssbsti t:ulﬁuh Ehyckbhe .29, -48, -52:1, -94:1, -108, -110, -187 and -208:

Dyes of group Y
Dyes represented by the following formula (V)

=N N=N
— (50,M)

45

wherein E represents a naphthyl group substituted by the group SO;M or a phenyl group substituted by a
lower aikyl group, a lower alkoxy group, a lower alkylcarbonylamino group, or a phenylazo group which
50 may optionally be substituted by the group SO,M, R? represents a lower alkyl group, a lower alkoxy group
or a lower alkylcarbonylamino group, R? represents a hydrogen atom or a phenyl group substituted by the
group SO,M, n represents 0 or 1, and M is as defined above; or dyes selected among
C. 1. Acid Black-27, -137 and -158;
C. 1. Direct Black-64, -93 and -94; and
55 C. 1. Direct Brown-59 and -127.
Furthermore the object is solved according to the invention by a water-soluble dye composition
" comprising a mixture of at least two water-soluble dyes, each of the dyes satisfying the condition defined
by the following expression (I}, and the mixture of at least two water-soluble dyes satisfying the condition
defined by the following expression (l):
60

0 é/a*i2 + b*i%2 £ 10 (1}
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group [err], n represents O or 1, and Mis as defi ned above; or dyes
sellecgted anong. C. |. Acid Black-27, -137 and -158; C. |. Direct Bl ack-64,
-93 and -94; and 55 C.1. Direct Brown-59 and -127. Furthernore the
object is solved according to th ?né% Q@?bﬁ a water-sol ubl e dye
conposition conprising a m xture tTe ) wat er - sol ubl e dyes, each
of t.he dyes satisfying the congrtg ' fol |l om ng expression
(1), and the mixture of at0l|® ¢ woriet et - 6o Wti) Hyes2 sati sfying thEEI
condi tion defined by the fol | dwi¥rt expressi o¥cXI11): 60 [err] 65 4 b
213 497 _Bl1 5 wherein a* and b* are chromaticness indices defined in the CIE
1976 (L’§, a*, b*) space, i indicates the ith dye of the dyes used together,
and n is awhéreih@gekd BfarechfdmaiEiess inMMBdBANAd fithd Q13876 AEa*Oh*) kpiRe, WRuRErS@L WP €
dyes i s sebwrdde dyesoreditpgsthafand hdLeh itegir vETorivedr® wherain Gt 1085 of of tHa@vabdrR@itide | S
sel ected f Prﬁﬁi%ﬁlsgt%fror@;#m pf group(X givep delowscind pne dhjhesthefs iggelpated ftord gees of group Y
represefft e@VBYPINE fol lowing formula (111) [err] wherein A represents a
phenyl groppesiolp kut ed by a | ower al kyl carbonyl ami no group, a |ower

al koxy gr odyss régieseftecddbiithé RAIGdin@forAuld(RNY| azo .group whi ch may optional ly be
substituted by the group [err], or a 25 naphthyl group substituted by the
group [&r], B represents a naphthyl group sthstituted by the group [err]
or a phenyl group substi%g_’tﬁgﬁlgig\g@& 1| ey A Wzand M represefttgIqn
al kali metal, amonium o ah am ne; dyes r by the foll ow ng
geaneral formula (1V) [err] wherein C repregen aphgoyM or napht hyl group
substiteted by the group [err], D represeﬁpsxa phenyl group substituted by
a |l ower al kyl group, a | ower al koxy group ar a |ower alkyl carbonyl am no
group, and wiordfh A Sepmserted bibAe G hbstiflted by SSiowé Gk RBordRR droup!  toWef Skd

Bl ack-19, -grotp, th@@:upstgﬂ,oe a ylazg §RAp %gﬁgﬁ&tioﬁ%biubﬁitut%?@a@r&ﬁ@ozm or 5 )
-29, -48 -nbphtily) grobpl substitutad By the ibilp SO B ragrelsent2 @ppHdywe grood subpstiutpd by e gebpes

r epr esent eFOY of fihemd ploumpubstitited viallower Wkoxy group. agEMygpeesentparilkalbppials emmanigm
naphthy! o lyeclialek b lng ulind hefti BURuR Uy ] OF @ phenyl group substitut ed
by a | ower y group? a1 Ower oal

gtoup, e a phenylazo group which

NHo
BO
e N e N e [} oo N = N== fxv)
¢c—N=N—~—D—N= N«QNHZ
35 O3M

oxXy al koxy, a |ower al kyl carbonyl am no

SO3M

wherein C represents a phenyl or naphthyl group substituted by the group SO;M, D represents a phenyl
U group substituted by a lower alkyl group, a lower alkoxy group or a lower alkylcarbonylamino group, and M
40 is as defined above; or dyes selected among ‘
C. L. Direct Black-19, -22, -62, -108, -113, -154 and -159; and
C. i Acid Black-7, -9, -29, -48, -52:1, -94:1, -109, -110, -187 and -208;

\/ Dyes of group Y
. 45 dyes represented by the following formula (V)

: ' HO - 2 .
E—N==N N=—N NH—R
50 (V)
2! S0, M (SO3M)

55 wherein E represents a naphthyl group substituted by the group SO,M or a phenyl group substituted by a
lower alkyl group, a lower atkoxy alkoxy, a lower alkylcarbonylamino group, or a phenylazo group which
may optionally be substituted by the group SO,;M, R* represents a tower alkyl group, a lower alkoxy group
or a lower alkyicarbonylamino group, R? represents a hydrogen atom or a phenyl group substituted by the
group SO,M, n represents 0 or 1 and M is as defined above; or dyes selected among

60 C. L. Acid Black-27, -137 and -158;

C. I. Direct Black-64, -93 and -94; and

C. L. Direct Brown-59 and -127.

Combinations of dyes represented by the formula [Ill] or [IV] with dyes represented by the formula [V]
are preferred.

65 In the present invention, the lower alkyl group and the lower alkoxy group denote alkyl groups and

’
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may optionally be substituted by the group [err] represents a | ower alkyl
group,: a | ower al koxy group or a lower alkylcarbonylam no group, [err]
represents a hydrogen atom or a phenyl group substituted by the group
[err], n represents 0 or 1 and n above or dyes sel ected
anong 60 C. |I. Acid Bl ack- ZQ/EPS@'@?‘%? |. Direct Black-64, -93
and -94; amg grolps hBtfE o Fafion atfeths AN as indthyl, &ﬂﬂmrw,t, krRthexy) bthawesmd propoxy.
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g gupo tﬂ
o T A e et
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are Na, K rmddmqummnehteﬁamaptewdlud Ilqdiweofamlsrileleatroe E)@mles af therwidterspinkle omaeih as
et hanol anisakentsTirgludaaiiylglcols ham 9 ﬂn" QP ethylalg 't%' "§=f°PY"

setrm ety .;med sgt : mﬂ%} rioldier .

properti e%lJcﬁthafcg &cﬁ Qsct@ aFnQHJ! oxdnk 'Cnltr ﬁ@d’n dﬁ hete‘i'ocl/cﬁic ¥stének O
15% by weisgét as ret tera Plriplidonk encB% bmemtzghidazdnaaed pdlydikplend giyals sactDasohof
the recor chthvganh plycn! @nd Mmpvme givicsit alkwipe olfrcolserpataining € to Gﬂarhoo e!ymwattb? aligna bl e

or gani c’5 ugh ag gthyfane gf ?Ptf‘ A gly hPEFY' Wﬂ‘ﬁ n hexanetriol,
R R A .
sol vents i }.{é@ at oms suc

met byl al cohorrhe edritgHt at erehwater-saluple @pyshic s&lOent mahedo;dmgsltqurdoqs;daaéraﬁytﬁ)to 95%,

n- but ylZal ﬂﬁfﬁab'v é@tﬂ 034 piosg p,fefn@b'y 2 BTQO%b Qt yf-"afrt@e#?élon é!m:Ma‘smht yf EP cespging
am des su e and

(&oneal capalte &1 é};:"t Fdalh '"émh‘iaé‘:%t%:x e i S Ao

t et'r ahydr odoby, pref mtememr@bréfeeg o aaém ] aam fthe rGﬁ\@ﬁandlCh
as N-neghyl - Thereedrdihg ot a:rsdnvbpt&mdrebsbmrydm fBe afnneshutzrohulpdtemsrhas e bl}tadck';dinsne
gl ycol s SLRE‘H"aEFS"'iqu ysignek fep bilitopf ligwifi B@P {% &% "‘V 'W‘E‘Pf@

gl yCO| S Cdﬁftﬁ?wc\?{y at(:g‘l‘ec%isd Bbst e@l’% ﬁab(‘l'eSI nce e ﬁ_‘
ethyl ene Oleyils é;m(la%ﬁ.bg \ee® bomi ) ﬁsﬁua o Gialious

1, 2, 6- rwxamattmatnowahéreld §y0de, furiRKink cﬁﬂﬁa yco di ethyl ene gl ycol

gl ycerol; IO\Eeamlaéskqfltheeuh&ves nrmhdqxiécyshtydﬂiusunabuemhshcb asmﬂvmbalwhﬂ # col
met hyl et he?ter-saivete $iag) Sudp q%e give ﬁﬂﬁ" P“'c-di"g(’ﬁj 99@0%? (9] s ?;x‘P“bg
ether, tri ‘E)éf %ﬁ%’@b‘lﬁ 'i’ﬂ?ﬂ‘é’i“t’i‘?P 'Ft‘?é’t"a"‘é’??dp PRIETAG PRTLs YFY) ge pufiers: an

monoet hyl €t pecifld YesiGsHeb &]&staﬂ aden@foy\@traﬁl fo SridtdaRt Sat QLA HithiuhPEnRIBS, shhohilf
recordi ng ¢hidtide @r s&diie BRbrde! iy/ adeied fh &Hckito gilpar@s edcordmg liyuid Which isA38d innaprisk-jet
pref er abl yremdmgn@ﬂ%io ewea olvrbmsemlrmnhetrh@rdimlwhldv\el ht of the recordln

liquid. The propgrti 3 Pe efficig nt(? e .
d@lndl 29 &@%b%i{é uq rmn Eﬁ% sap:r i“g'to Wg eth ‘?ﬂp
bﬁ&ln 6fQH!s

desired propeetde& t,n tn b Biied t’uythmom n%g'néﬂs of
pr ef er abl yreddddihg) f am;lﬂ"é)ﬂﬁ iR aés%htke)l i0.s] Fatertid/295) on the total weight
of t he r ecor @hegsd ¢tqed weordibg liquid of Thiginvention wbieg it |pb$lb|€i0 @btainftilk recerdett images

red f'?*’(‘i tanedeatcetoesaitred cor:gonents has excel I ent recordl n

char a1 g8, ety s it Cho iy o ot e o

el ection s§ hédty, cont nuous récor peri 0

ej ection st alfuithdryio@f the Fectildbi liqulg of i3 GnviefioRdb @60hegadn pm&tcﬂ rp&ﬂﬁmes, nor cause
precipitation of solids, during storage. :
50 In addition, the recording liquid of this invention can permit recordmg on various recording substrate
without any particular restriction. It has a high speed of fixation and can give images having excellent water
resistance, light resistance, abrasion resistance, resolution and printed character quality.
in addition to its application to ink-jet recording, the recording liquid of this invention can also be used
as ink for writing instruments.
. 85 The present invention is explained in more detail by reference to the following examples.

60

65

A



stability, fixability to a recording substrate, and the |ight resistance;
weat herabl ity and water resistance of recorded inages in a well-bal anced
conbination. In order to inprove these properties further, various 30

addi ti.ves known heretofore may beFprrdQ:fﬁdd:}cgioorat ed. Exanpl es of the
additives include viscosity adjusting agents such as pol yvinyl al cohol,

cel l ul oses and wat er-sol ubl e resi ns; sexdmaetacti ve agents of the cationic,
ani oni ¢ or ndhPlagsirecordingdiquid ferinkdet recerdirigdavieglihe éailpwine serervsigors yesprappred.

di et hanol am ne or tri g&rp&% 209 REiechbin Sl st i N agenf s su %3S buffers; and
antifungal agents. 35__.___2_spe_(:| ke %éL| stance adj UStl ng aZent, for
exanpl e i norgani c sal C.isnieb Bsk-hs4 (B-31mpelspr i de, ammoni uns chl ori de or
sodiumchloride is added in order to prepare a recording liquid which is
used in an ink-jet reEdriireaigPromst-poa” @)R b'§&) t ype i nvol vi nt® charging the
recor di liquid. The ties (such as specific at, the

coef fi c?gnt of ther napﬂgklﬁge:]@%g{] thermal conductivity, 9@[ c.) of the
recording |iquid my somsi-apardieonad] usted when it is applied to an ink-jet
recording nmethod of 40 the type in which the recording liquid is ejected
by the ggtion of ther ReiPrized ayalyy (simmbewsteri epiB§erlisi ng t he®% ecording 1iquid of
this invention may be carried out by known methods of recording, for

exanmpl e the neehPdandaPCidilas &f iaMsiddieSayeRdre AbtefMminedSorBBox Paber U62@ (Rladd Eﬁ Zerox

recordi ng KCoguiatordfThishipslies BlERithOsubsskes ExdmpRessi bl e to obtain bl ac
reeearded i ma?Bs abrye ing(pdignts waedblly oixediin argbsgband filiered under Bregsuye thoush 2 fjiteamede of

sur f ace? e gAY afemerithaving 3 e 'l%elﬂ’fi‘, jeren- de Hayidavap pupisstef trfeagratingiteftmentyeper
o

ranges. HeRCE el deuling odiihg fu it olueblid bG8t b G BriEed (TRARS, BAkbae 2

SUfdi ci ent boya mz&gizde%ﬁfetnévgﬁ?gjn B aNRHnd iR eiaﬁnﬁtt &d (%;é&%% _ﬁﬁé&ed}&ﬁ&éﬁﬁobﬁgﬁons:

li qui d of tplekesvibratoe dtivingvatagenéit V.dieaugey 4 KHP hysitaiab efpsope rdebreing ligas bgaudeo

preci pi tat WGW‘Q{TG@SL’?SH%% Wﬂapbtﬁgedsivmcagét.he%est itemg.n addition, the recording
a

liquid of thi %ﬁ{&%ﬁ“ﬂﬁﬁ'&‘%’%ﬁ' Ay e kg ég,%Jfgr 0%t R da0°C and at
SUDST T at € oo K thid a8 phdoloHLtoh of eslubletrieital wos hit cbibived b Bro e Fbletiahge in the
fixation ampebpeies gicvor sfiRORgidNavi ng excel l ent water resistance, |igh

resi st affce, aldy&sctiom stabilityst ance, resolution and printed character quality.
In addition tBe tegordy g)l'iheicét‘ﬁl%ncomb'\upmw pietted daro2ddhows it e atreqspberé hept| 4t (jaPH
of this i ny¥He ‘ﬁe;gé 40 ey Underpfyer fhspe RPYIPRGigh Ut it ARk recording could

ays o . . .
The present @y ;f(,,ﬁdp,r}egpg,,éxpl ained in nore detail by reference to the
foll ow sy exaThelresrdifagQiqhid was sjectétRntrmaittehti¢ SintBr atufagabonds. FértHehraAsHs, afecsdndingg
liquid for ferdmprshs, thecesodiinmjiduigwasciectes If eiteovisaghe magrding fiquit didarst goethartiod.
Conposi ti or'i’°6?‘1’," g a&?’%‘g&gﬁ e@‘g:"zgzglﬂ orm recording conlggiehieiRfoy 5 C. |. Direct
_ * : _ * *
Bl a.-C k-154 (a l'n’gg reﬁrde ot the two recording sub&fa?es g‘\oan'in B‘b{eq %Llo_\ﬁrl'tgm&? de(w@!ty a%.d Jvereb
33) 40  clear. The cblos (a* and b* values) of the images are shown in Table 1. After exposure of the images to
indoor light for 3 months, the percent decrease of their density was less than 1%. When the images were
dipped for 1 minute in water, the bieeding of the images was only slight.
. {Ts) Fixability to various recording substrates
u By using the recording liquid, characters were printed on each of the recording substrates indicated in
45  the following table for 15 seconds, and then the printed portion was rubbed with a finger and examined for
image deviation and blotting. In all cases, there was no image deviation nor blotting, and the recording
liquid showed excellent fixability to the substrates.

Example 2

50
Composition of the recording liguid Amount (wt%)
C. I. Direct Black-19 {(a*0.1, b*-4.1) 1.0

55 C. 1. Acid Black-109 (a*-1.5, b*-1.9) 1.0
C. I. Direct Black-64 {(a*2.1, b*2.3) 1.0
Ethylene glycol 20

50
N-methyi-2-pyrrolidone : 10
Water 67

&5



10 Di et hyl ene gl ycol ' J 20°
N-net hyl - 2-pyrrol i done 15. Dei oni zed water
(sinply water hereinafter) 62 15 The a* and b* values of a single

dye -were deternined on Zerox Paggnéﬁéé 4%?1;11” Zerox Corporation). This
a

applies also to the subsequent bove ingredients were fully
m xed in a wassRdinaARMialok lhE%&gcdHHéﬁﬂorMagﬁﬁaHEr@d QBB way idih ERmpERdshden20
Tef | on ( Teackwearde XT,ha\Tnasirg recoeding Mcoﬁavmgmheﬁaéman“&hﬁaelmmnheﬁh {ajastios wbfiect ed
to deaer a 'P'ngw%@mﬂr:@nthe £esis E‘nga)f ¥ hestigareigtingy eqnasart@bqﬂvgiqmr dfiving | vpli Eﬁ% The
resul ti ng ek Yeiyin P9 geofding, ligyig wishin
proper ! SR L PR 8 '°5f@med:%°§f§§ﬁ&§@ BT e o

recordi ng head (ej ectl on or| I ce di aneter m crons; piezo Vi brator
driving voltage 60 V, frequency 4 KHz!;xa:adapt ed to eject the recording
liquid by a piezo 25 vibrator. Good results were obtai ned |n each of these

test i{ens. [err] St%‘?’%ﬂ?F'F'?"tV"lﬁ'ewgr'Eﬂ'ﬂrdl ng | i qft?PuB%hL | ong period of
tinme The recording | pgdlsNesnie9d+edh 2yyn a gl ass contai ner, and stored
for 6 months both at [err] and at [err]. After this storage, precipitation
of insoluble matter DwENaoin Tzbedrared, b*®9l t here was no2dhange in the
properfies or color 81 the liquid. 30 [err]Ej ectign stability The
recording liquid was By ghGdus!| y ejected for 24 hours'™in an at nospher e
kept at roomterrperaiglbﬁneﬂ{ygﬂ,,],dazg,@ﬁ%ct|ver Under aggy of these

coandi tions, high quality stable recording could be always carried out.

[err] B} ection respoWster 35 The recording |iquid w#s ejected
intermttently at in standing for 2

mni hs, the { QCQh “&! drGHe rof L thE Lo .F. oL
liquid di dxanmtedqﬁrq%. J%%na;" rufgdﬁigﬁcfh s egf}m o % 9as @(gﬁe@bnwat#@?'eor m
r ecor defgdiedetec3sonicand) the\tesiktanfedt ia lhedddérerdtiyg &Ensté:ﬁﬁ eédi,eudo bmﬁg @dvirgan®es 30 V,

recorded BPH"FP&’I 2tKile) adentest td perfprm rrgarding begivingibewnal enerfalyl the récdidivaligquidandthia the gh
density aﬁiﬂ‘zucg 8 ef?quf"r%gaﬁm uid deapletsyof thegrecosdipp Fouid, Iy aiidests. de 'P?Pé"'i‘%’éf’@fé’s
are shown® to indoor light for 3
nont hsge t he pergent ::Iecregé%gg?get%qé?gregggtﬁgﬁdyﬂﬁgé?'ess than 1% Wen the

i mages were dipped for 1 minute in wabempletde bl eeding of the inmages was
only slight. [err] Fixability to various recording substrates By using the
recording |iquid, chﬁ?'BB‘E%'PNWE? Eeuding¥id on each oA™PHEMWELor di ng
substrafes indicatedpying] ,;%,JQLJ ¥Ry sf abl e for 15 sgeonds, and then the
printed portion was rubbed with a finger and exam ned for inmage deviation -
and blotting. In all Dga¥es,in Tébtrdlatessb 06! i nege devi atiane nor blotti ng, and.
the recording liquid_showed excellent fixability to the substrates. Exanple

rectI‘r n

A0 Cgpposition of OEviear et ng 1i qui d Amouft (w% C. I. Direct
Bl ack-19 (a*0.1, b*- ‘éth%bene glycol monomethyl ethee O 55 C. 1. Acid
Bl ack-109 (a*-1.5, b*-1.9) 1.0C I. D|rect Bl ack-64 (a*2.1,

b* 2. 3) Wate) 61

/
.
A recording liquid of the above composition was prepared in the same way as in Example 1, and then
examined for (T,} to (Ts) using a recording device having an on-demand type multihead (ejection orifice
diameter 35 microns, the resistance of a heat-generating resistance body 150 ohms, driving voltage 30 V,
frequency 2 KHz) adapted to perform recording by giving thermal energy to the recording liquid within the
50 recording head and generating liquid droplets of the recording liquid. In all tests, the recording liquid
produced excellent results.
The colors of the resulting recorded images are shown in Table 1.

55

65



Et hyl ene gl ycol ' " 20 60

N- met hyl - 2- pyrrol i done 10 Water

67 65 7 * EP 0 213 497 B1 A recording liquid of the above composition was
prepared in the sane way as in Exggpolgeaiz 499dgqen exanmned for [err] using
a recordi ng device having an on-denmand type multi head (ejection orifice

di aneter 35 microns, the resistance ofBamhpiect - generati ng resistance body
150 ohns, driving voltage 30 V, fre yenc 2 KHz) adapted to perform

recordi ng by giving t%@%ﬁﬂf"”b‘ﬁé‘f d§°°fqdc5 é dy ecor di ng r?‘ij'ﬂi‘d"wot hin the 5
recordi ng head and gefl@roibitmhck-1bHod, B¥.0Hl ets of the reqgrding liquid. In
all tests, the recording |iquid produced excellent results. The col ors of
fhe resul ting recor del Lilimg®ckdlatnbwris.2n Table 1. Exar@ e 3 10
Conposition of the recordi ' Amount (wt %, Dye No. 4 in Table
2 (a*-4.4, b*-2.1) v "H’Qﬁ"lag'gg‘bywﬁo“’l in Table 4 (‘#4.4, b*-0.9)

2.5 15 Ethyl ene gl YCObye No. 3 in Table 4 {a*5.3, b*1.5) o

1, 3-Di et hyl - 2-i m dazol i di none 30 20 Wat er
50 A recording |'i qui dEtoflenetsiycelbove conposition was prep#red in the sanme way
as in Exgnple 1, and the ned for [err] using a reﬁprdlng devi ce
having an on- demand t@ §aWﬁV?? K2 (ejection orifice 25° dianeter 35

m crons, the resistanggepf a heat-generating resistanceygpody 150 ohns,
driving voltage 30 V-—##eqeeney—2—KHz}—adapped—%e—peeﬁe#n+%eeerding by
givd“ng t her mal ener to the recordln quid within the recordi ng head and

9223; S;[ Irz:ggﬂlftﬁﬁh e@ vpﬁgg{?!g %’%&E@Z "':;”:%g“ ﬁ@ g%pegg::li lh ﬁv’g%%%ﬁ d::?'?:g

r ecor ded lﬂragef&yakﬁz)% ﬂifélltb Be RSlebdrling ﬁun the
recor di ng tecqdingl head and geﬁé\‘ﬁlﬂl@thq | f the recording liquid. In alQyss, e redording Tiqldd e
2 (a*- ?ﬂWWWF ellent resuits. W No. 2 in_Table 4 (a*5.3, b*0.6)
2.0 Di et hyl er:[ge egf the resulting recorded images are shown in Table .05 40 Et hyl ene gl ycol
nononet hyl ether 10 wateg
61 45 Table 1
' 7 Recording substrates (by tradename)
Xerox paper 4024 Mitsubishi Diaform
35 (made by Zerox (made by Mitsubishi
: Corporation) ’ Paper Mills, Ltd.
. (basis weight: 64 g/cm?)
’K./;. 40 | a* b* . a* b*
Example 1 -0.5 0.4 -0.6 0.2
O/ Example 2 0.3 -0.4 0.2 -0.5
45 .
Example 3 0.2 ~1.1 -0.1 -0.9
Example 4 0.2 -0.5 0.6 -0.4
50 )
Example 5

0-4 ' ~0-8 003 -0o6

55

60
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A recording liquid of the above conposition was ‘prepared in the sanme way -as
in Exanple 1, and then exam ned for [err] using a recording device having
an- on-demand type nultihead (ejecti on orifice diameter 35 mcrons, the

resi stance of a heat-generati ng g9 #i“?wgﬁ/ 150 ohns, driving voltage
30 V, frequency 2 KHz) adapted to per di ng by giving thernal
energy to the recording liquid withinTade& 30 recordi ng head and generating
liquid droplpglsygf the recorgding Ii uid. In all tests, the recording liquid
produced ex t results. fommulpei plaglIIEtor ded i mages are
shown in Table 1. 55 60 65 EP 0 213 497 Bl BEgorpl e 5 Conposition of the
recording liquid ntN(wt% C. I. Drect

Bl ack-19 Wa*0. 1, B»PCH =N N= - BNHgk- 93 (a*- 0. 6,
b* 3. 2) 1.0 Dy . 31in e2( -4.8)

1.5 10 Dye No. 3 in Table 4 (a*5.3, b solnd Ethylene

gl ycol 5 1%0,Na

N- net hyl pyrrol i done ' 10 Water

70 20 A recording liquid of the abovesecﬁ’ﬂ)om tion was prepared in the
same way as in Exanple 1, an 8& exani ned fogel err] using a recording
devi ce havi ng, an on- deman e nult d (ej ecti on orifice dianeter 35

m crons, the resi stHaﬁ@ 0 Nay s~ BBdy 150 ohns,

driving voltage 30 V, freq cy 2 Khp<adapt ed gr m recordi ng by
gi Whg thermal energy to the recor dj i qui d/ W {) gpording head and
generating liquid droplets of the re di ng Isogm,d I'n aF tests, the

recording liquid 25 produced excel | ent s*ugts The col ors of the resul ting
racorded i mages are shown in Table 1. Ta Pe 1 30 Recording substrates (by

tradenane) Xerox pape+4024 OCH, M t subiBhi Di af orm 35
(made by Zejl'_ox _ made ., tsublshl Corporatlon)
Paper MI1ls, Ltd. (¥ ¢ Wiy G%N 3 Hla*
ax* b* 40 EXanple 1
-0.6 0.2 so ;Na
SO,Na S0 Na
SO sNa
. OO @@
S S0,Li so,ri SO,L1
o/ _
so,L:.
g
5 A=A @@
SO, Li SO,Li
SO,Li
O(_:zas HO
6
Q- Q1001
OC H

10



Exanple 2 0.3 -0.4 ' 0.2 -0.5

45 Exampie 3 0.2 -1.1 : -0.1

-0.9 Exanple 4 02' -0.5 0.6
-0.4 60 Exanple 5 13 497033 0.3
-0.6 55 60 55 9 EP 0 213 497 B Tab%e 2 Dye No. Structural

formula in formula [I11] HO [err] 10 Tatge 09213497 Bl Table 3 Dye No.
Structural fgrnula in formul a [IV]t [err} EP_O 213 497 B]] Tabl e 4 Dye_No.

Structural f ~in fornmul 1 Table 4 .
continued Dye No. Structural forrrula I n tEugrrrula (V) [err]
so Na
-N@ =1010) Q)
50;Na
SO,Na
S0,Na
. NH,
2
J | NHCOCH SO,Na
Y SO,Na

NH
OCH, HO 3
SC,K
‘ X0,S CH, SO,K

11



Exanples 6 to 15 Recording |iquids having the conpositions shown in Table 5
were prepared by the same net hod as in 40 Exanpl e 1, and exam ned for
[err] as in Exanple 1. In all tests, good black i nages could be obtai ned,
and the results were excellent. E;ﬁlﬁ)tfj4§§ 25 Each of recording |iquids
- of Exarrpl es 6 to 15 having the corrp05|t| ons shown in Table 5 bel ow was 45
filled in hollow felt pens. Using eadablel4 pen, witing was nade on a

medi an quality paper (" HAKUBOTAN' tradename, a product of Honshu

Paperm|ls Copye R8.a result, sgmm&tmeI\Aﬁﬁ‘%ﬁ& Wt h good bl ack and
Wi t hout bl urring: he cap of mn-mmn—meg—md each felt pen

W t hout cap was Iovved to stand for 24 hours. The witing property of the
pen was tested a result, gook,witing was #ede for each pe 50 55 60
65 13 EP O 97BlT5Exa
Amount  No. NFN !ﬁg % C .
Di rect Bl 33R432 | : Bl ack- T13's0.Li
1.0 C. |. Acid Brack-7 : . Aci d Bl ack-27
1.0 C. |. Acid Bl ack-158 S0uLd Di et hyl ene gl ycol
15 Di et hyI acet am de 15 Vater
65 7 C. I. Drect Black-62 5 15C . Acid Black-52:1
1.0 C I. AC|d Blla’é%szos 9 0 C Brovvn 127
1.5 Propyl ene gl yco .-N > em- -S0,Li
10g_\,0at er ) ect Bl ack-108
1.5 . Acid BI a ACI d Bl ack- 100
1.0 Li
L so 1
3
(HOH,C ),

N"O S
N=N usu ua
SO NH (C H OH)

$0,NB tC_;H omy , SO,NH (C,H OH) ,

v NHCOC, K,
SO,Na
oc, B,
@ @”“"@
$0,Li . NHCOCH, SO,Li
SO,Li

SO,Na - SOjNa .

12



C. I. Acid Bl ack-158 2.0 Et'hyl ene gl ycol '
15 d ycerol 10 Triethylene glycol nononethyl

et her 10 Water 60 9 C. I. Drect

Bl ack- 159 1.0 GrPlo 243 so9B Bgk- 137

1.0 Dye No. 2 in Table 2 2.0 Dye No. 4 in Table 4

1.0 Diethylene glycol Table 4 continuel0 N- net hyl pyrrol i done

10 Water o 7514  EP 0 213 497 Bl Exanple
;Agn_tlj_gll:)l 203 _ ng)om)_oy tion ofsg t} Gt ggfrgo'_rngll:'ﬂu'g &g (va]lo Dye No. 1

1.0 Dye No. 6 in Table 4 2.0 Pol yet hyl ene gl ycol

10 N-net hyl pyrrolidone 50,Na 16 \Wgx er

70 11 Dye No. 3 in Tabl
1.5 DyeigNo. 5 in,Tab

@Tabmz
. . i ‘
65 12 C 1. Direct~Bra

15 1,3-Diethylimdaz

54 3 Dye No. 6 1n Table 2
1.5 Dye No. 7 in Table 4 SQ.,N?DyeNo 8 in Table 4
1.0 D ethyl ene gl ycol 15 N-net hyl pyrrolidone
10 Water 70 13 C. |. Acid Black-9 -
1.0 C. I. Acid Black-94:1 1OC : D|rect Bl ack-94
1.0
o Do
N 00
S0, NH
W, “ NHCOCH, g0 wu,
25 S0, NH
30
ORORFOR OO
9
S0,Li
15 SO, Li S0,Li

Examples 6 to 15
-\/: Recording liquids having the composmons shown in Table 5 were prepared by the same method as in

40  Example 1, and examined for (T,) to (Ts) as in Example 1. In all tests, good black images could be obtained,
and the results were excelient.

Examples 16 to 25
\/ Each of recording liquids of Examples 6 to 16 having the compositions shown in Table 5 below was
45 filled in hollow felt pens. Using each felt pen, writing was made on a median quality paper
{("HAKUBOTAN", tradename, a product of Honshu Papermills Co.). As a result, each felt pen was written
with good black and without blurring.
The cap of each feit pen was removed, and each felt pen without cap was allowed to stand for 24 hours.

The writing property of the pen was tested. As a result, good writing was made for each pen.
50

55

65

13



Et hyl ene gl ycol 17* D met hyl acet am de

10, Wt er 70 14 C. I. Acid Bl ack-29
0.5C |. Acid Bl ack-48 0.5 C. |. Acid Black-187

1.0.C. |. Direct Brown-59 E 7 g4 0 Ethylene glycol

16 1,3-Di net hyl i m dazol i di none P 0213 4910 ter :

70 15 EP 0 213 497 Bl Exanple TABLE 5 Anmount
No Conposi tion |;__)fatpee recording liquid (W% -

' . oun .
15 Dye No. 3 in Ta’bf“oé’ 2 Composition of the recordingYigdiaDy € -%)§ in Table 4
1.0 Diethylene glycebbPoiooeoo oo 21 10 N-pmethylpyrrol i done
20 Water 6 C.l Direct Black-22 55 15 Referenti'dl Exanple 1
Synthesis of Dye No. 3 in Tabb_e 2; %1%3 Producti on of a1fi rst diazo solution
Metanilic acid (17.3 g) was SBESHBPS %46 m of 3% hydrochloric acid. The
m xture was stirred for 3 20| haysecad0 forma uniformslyry. Ice (200 Q)
was added to cool the slurry to [err]. An aqueous solution conposed of 73
m of water and 7.3 g of sddl ArdhBistkd7t e was added to the slurry. The
m xture was stirred at [err] for 1 hour to performdiazgofization. Sulfamc
acid (3 g) was added to rer#){lé‘c'f’ﬁl?"'i’%ﬁai ni ng sodi um ni .t\’éte and to obtain a
first diazo solution. 25 (pldtnyink glyedioupl ing 12.3 g of 4ort ho-ani si di ne of
the following fornula [err] 30 was added to 450 m of 50% net hanol - wat er
and di ssol ved. To the sol utBioethyvieseemisidded the first di o 35 sol ution
obtained in (1) above and tm of 25% sodi um hydr oxi dgaz and the m xture
was stirred at a tenperatur & 0 to [err] and a pH of to 3 for 15 hours
to perform coupling. Sadiung.cipirest BAex-62200 g) was added 1® perform salting
o"w{tf The precipitated nonoazo conpound was filtered, washed with 500 m of
a 10% aqueous sol ution of sedifdihBleel-¥1 de, and dried to'4ive 28.2 g of a
nonoazo conpound of the

C. 1. Acid Black-208 1.0
C. 1. Direct Brown-127 . | 1.5
Propytene glycol 10
Dioxane | 10
Water 75
8 C. I. Direct Black-108 1.5
C. L. Acid Black-9 0.5
C/ C. 1. Acid Black-100 1.0
C. ). Acid Black-158 2,0
. Ethylene glycol . 16
W,
Glycerol 10
Triethylene gllyco! monomethyl ether 10
Water 60
9 C. I. Direct Black-159 : 1.0
C. I. Acid Black-137 1.0
Dye No. 2 in Table 2 2.0
Dye No. 4 in Table 4 10
Diethylene 'glycol ' 10
N-methyipyrrolidone 10
Water 75

14



follow ng, formula. 40 [err] (3) Production of a second di azo solution 50 .
To 300 m of 5% hydrochloric acid was added 15.4 g of the nobnoazo conpound
obt’ai ned in (2) above, and the mixture was stirred for 5 hours to forma
uniformslurry. Ice (250 g) was adgpdot‘-g.l§ggl7 y;ie slurry to [err]. An
aqueous sol ution conposed of 38 nl of water ‘and 3.8 g of sodiumnitrite was
added to the slurry, d&saemfiie m xture was stirred at [erglouhor 10 hours to
perform di azoti zation. Bpe gr dierwpsitianl of theirecomidigdiqwas adpaek)t o renove t he
remai ni ng sodi um ni tri Tgpand,TQ rgrrp B econd—drazo—sotut+oen— 55 (4) Second
coupling To 230 nl of water was alffed i%. 2 g of 1.0
1- am no- napht hal ene- 7- sul f onpya NMaC3 . TaBied 400 g of ice, thgg second di azo
solution obtained in (3) above and 10 m of 25% sodi um hydr oxi de were
added. The nixture was subj evedt. ¢ » Teblagl i ng treat nent ak.oa tenperature of
2-to [err] and a pH of 2 toﬁ]ﬁ@f'ter lth'e m xture was 60 stirred for 5 hours
at the above tenperature an d’ ) yf’(ﬁ)"ﬁmof sodi um chl ori d@ was added to
performsalting out. The pretmginypjefldsrmpound was filtegged, washed with
300 m of 10% aqueous sodi um chloride solution, and dried to give 23.8 g of
a di sazo conpound of the folWaei ng fornula. 65 16 EP70 213 497 Bl [err]
[err] (5) Production of thirg diazo sglution 13.5 g of the disazo :
conmpound obt ai ned in (4)1iiab(t;5\7§qiﬂﬂ%'"§§ﬂég to 300 m of 3%1flydrochloric acid
and 100 m of acetic acid. The Ngl xihtagiewas stirred for 3;8ours to forma
uniformslurry. Ice (300 g) was added to 15 cool the slurry to [err]. A
solution of 1.8 g of sodi umivetNoi§ioTable20 nl of water wagoadded to the
shurry, and the m xture was !_?ﬁi,ernre :i\t [err] for 24 hours to perform
di %Zoti zati on. Then, 0.5 g of ‘suf P& ¢ acid was added td°renove the
remai ni ng sodium nitrite and,imethPiiidadoiiditbred di azo sol ugon. (6) Third
coupling 20 8.0 g of 1-hydroxy-7-am no-naphthal ene-3, 6-di sul fonic acid
was added to 320 ml of water¥eteind 600 g of ice, the thim®d diazo solution
obtained in (5), and 45 % i hydr oxi de were added. The m xture
was subjected to coupli A%dtgéét%ﬁﬁcﬁﬁgéigg] pH of 8 to 10 afd a t enperature of
[err]. After the m xture waDyeNoléRta@b2t hi s tenperaturesgnd pH 250 g of
sodi um chl ori de was added to performsalting out. The precipitated conpound
was filtered and then washed®¥®&iNet? indablet#t of 20% aqueous $8di um 25 chloride
solution to form85 g of a e_-The wet cake was subjected to

kM B 7epe :

de-salting treatnent, and t k3 give 18.3 g of tf€ desired conmpound
of the follow ng for rr_ul a. [ coidtihylene glycol 15
W, - N-methyllpyrrolidone | 10
Water 70
13 C.1. Acid Black-9 : 1.0
L C. I. Acid Black-94:1 1.0
C. I. Direct Black-94 1.0
Ethylene glycol 17
Dimethylacetamide 10
Water 70
14 C. L. Acid Btack-29 0.5
T C. I. Acid Black-48 0.5
C. I. Acid Black-187 1.0
C. L. Direct Brown-59 2.0
Ethylene glycol 16
1,3-Dimethylimidazolidinone 10
Water 70

15



The yield was 76.3% This dye had a maxi num absor pti on wavel ength, in -
water, of 615 nm Referential Exanple 2 45 Synthesis of conmpound No. 1 in
Tabl e 3: .(1) Production of a first d| azo solution 30.2 g of

2- ami no- naphthal ene- 4, 8-di sul fongg E’}.pded to 600 m of 3%

hydrochl oric acid, and t he mxture was s Irred for 3 hours to forma
uniformslurry. Ice (E4é&bplg) was added to cool the sl uAmgudto [err]. A
solution of 7.3 g of sWei um riomppsitieniofthy Bcerdingfiawight er Wa%) added to the
slurry, and the m xture was then sSo —SUrTred ar [err] Tor I hour to perform
di azotization. Then, 31§ ofDwedofdiriTeblagi d was added to P&nmpve the remaining
sodiumnitrite and to obtai f azo solution. (2)gFirst coupling
15.3 g of 2, 5-di net hoxyani Ilﬁyﬁgvoh%{?srtﬁmg%he fol |l owi ng for?‘ml a 55 [err] 65 was
added to 450 ml of water, anxdm{dmgmmture was stirred faoar 2 hours to forma
uniformslurry. Ice (300 g), 17 EP O 213 497 Bl the first diazo solution
obtained in (1) above, and Q@eFW'PYJTO"Q‘!I% sodi um hydroxi & were added. The

m xture was subjected to co tIlng treatnent by stirringgit at a tenperature
of [err] and a pHof_2 to 3 1or 15 hours. Then, 200 g of sadi um chl ori de
was addgd to performsalting out. The precipitated nonoazo conpound was
filtered, washed with 500 nl of a HeBféntigjEsoue 50l uti on of sodi um chl ori de,
and dri edSYr@eebtoaDwal%V@beZof a m)noazo conpound having the follow ng

forrrula fier ta‘b"r?' P cond., Ji I
% 81 9. a Q V\g Qérrehhﬁ' 3
no C%ﬂ?nf’wga@'tﬁ SI6 mﬁ:a L%fmél MQS m& %‘i ffsr u%ﬁr’@a s(eus solution
och OEdn@‘poa&:l 73 ANSF wa dHfGodiLﬁSmﬁ"ié was @6lell € thesiioLTis tﬁinuife(Wasrstared at
un| f or m sB¥rferyl hdue & edofin g)azomnﬂoraSrd{adndamddmg)l wisladdegi| to remyove the 2@maifiieg sddiump,
I ti on oitritgag! ig obfingdititdimnsdlytion.e in 38 Ml of water was added to the

rry,, w I:“hsg m Xture was then stirred at [err] for 10 hours to perform
d| azot i‘za §n§5§&%&ﬁe&%§@%g@8&rﬂlav"as added to renove the resulting
sodi um ni tr| te an tain a second diazo solution. (4) Second coupling
25 12.0 g of 1-hydroxy-7-am no- naphédal ene- 3-sul fonic acid was added to
460 ml of water, and 800 g of ice, the/ Sedond di azo sol ution obtained in
(3) abd%e, and 55 ml of 25% sodi um oxide were added to perform coupling
at a tenperature of 2 to [err] and oqmﬁ to 10. After the m xture was
stirred at the above tenperature an , 250 g of sodium chloride was added
to perfor was addet Bg45DUHI. of 5O nftifafol Nated hrlCiROINGO U6 the \WBIBtidn wdre mﬂd thoeﬂm elthzon t h
300 mM 3of selutcdoobtained dw &) sbdve and (0 of o258 sedivohiiydroxide, and Mtk wixuesiw 'gq
31.3 g of %? rasiaz Hb*e ﬁapgaww for 8 hpyss focrtere qoup! d'"g‘ﬁ;ﬂ, ng‘"

i p MoNoazo Compo d was ered, miofa
Productio 0 %’e% FEI io ﬁbdl zﬁm , and dried to give 28.2 g of a8 monoazo compound of the

followmg formula.
40

'OCHB
y RO
\/ 45 2
. HO.S

{3) Production of a second diazo solution

50 To 300 ml of 5% hydrochloric acid was added 15.4 g of the monoazo compound obtained in {2} above,
and the mixture was stirred for 5 hours to form a uniform slurry. lce {250 g) was added to cool the slurry to
3°C. An aqueous solution composed of 38 ml of water and 3.8 g of sodium nitrite was added to the slurry,
and the mixture was stirred at 3°C for 10 hours to perform diazotization. One gram of sulfamic acid was

added to remove the remaining sodium nitrite and to form a second diazo solution.
55

{4) Second coupling
To 230 ml of water was added 11.2 g of 1-amino-naphthalene-7-sulfonic acid, and 400 g of ice, the
second diazo solution obtained in (3) above and 10 mi of 26% sodium hydroxide were added. The mixture
was subjected to coupling treatment at a temperature of 2 to 5°C and a pH of 2 to 3. After the mixture was
60 stirred for 5 hours at the above temperature and pH, 100 g of sodium chloride was added to perform salting
out. The precipitated compound was filtered, washed with 300 mi of 10% aqueous sodium chloride
solution, and dried to give 23.8 g of a disazo compound of the following formula.

65
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19.6 g of the disazo conpound obtained in (4) above was added to 400 ml of
3% hydrochloric acid and 45 100 ml of acetic acid, and the m xture was
stirred for 3 hours to forma uniformslurry. Ice (300 g0 was added to cool
the slurry to [err]. A solution ofgpl. jumnitrite in 20 mM of

wat er was added to the slurry, and tr?gz?hsggtﬁywas stirred at [err] for 24
hours to perform di azotization. Then, 0.5 Qﬁ3 sul fam c acid was added to
renove the renaining sodiymRitrite an obtain a third diazo sol ution.
60 (6) Third coupling 4.7% N=3—q -2 ong fom,c acid was
added tos 100 Ml of water, ¢ 50 g of he méxture to cool
it to[err]. Then, thgot rd diazo sol ution obtai ne(5) above was
added, and the m xture s stirred at [err] for 10 Adul 2 to perform
coupling. Then, 250 g of sodiumchloride was added t0~perform salting out.
55 The precipitated conpound was filtered, and thenggaghed with 400 ni
of a 20% aqueous solution of sodiumchloride to give 65 g3of a wet cake.
The wet cak® wesugiohpeLihpddibe Brtigal ting treatnment, and then dried to give
18.6 g of t hel¥fesiftedissormoononthdobtainbdinf4) bboywivagadfiet tnBdoami©03% bydigehioric &dRd ghd

213 497 Bl lg%im'gf acgfjc :lg'%ﬂgg @K?ﬁ%ﬁ stmg forp PP t fefy ﬁﬁg@'?ﬁﬂpq@'ﬁ E&b’ﬁ)%ﬁi on
\Ma‘ve! engf Ny tﬂ:e\&%g’%lgrred ﬁ?g o$2 ursgéﬁFLrgorg‘ @éz;ifz{a\{?ign. (W?Oaéa,%% ggﬁ icggg %'j;%a gd'lon
detai | and rihdva thebRBIRAG Sodiddy SR hrldlth fr AQGkd Bhilb SolbtdRT €0T, 1T W11 be
apparent to one skilled in the art that various changes and nodifications
can-be maddét Mkirkgoupling wi t hout departi n%. fromthe spirit and scope thereof.
C ai ms f?Art%g:g‘P”l}Y"P‘ ig

T
¥

i T
a 1 qui d el idce
t er - sol ubliReddt B temp b pHVYRE @t Shald SvaTABE R0 berRd ter

sol'ubl e dyes Ti& @ledpifated LofpiyndWeds Fitkred A6E thed Iwabta Witht 40b rwedf Pote @jfueduscsodium
recor di A§ Ichiqdectolutionete ferfn 8Gmofdywes cakat | sfyi ng the condition defined by the
fol | owi ng ex g?ﬁg\‘%?‘;?t@‘keﬂ’%s, sug ﬂe"a“%'?eﬁ'ttjf’%"%mf%e@é than qried & 9ive\d8-3 ¢ ¥ the desired
sati sfying The Cond tioR"Ge{9 M8 by the fol I owing expression (11) 25 [err]
wherein a* and b* are chromaticness indices defined in the CE 1976 (L*, a*,
b*) spaee, i indicates the ith 35 dy‘éc%i t he dyes used®ogether, and n is

an integer of 2 or nope—\wherein at<{| east one-of the water-soluble dyes is
sel ected from dyes ,.,,=, 2 e RerBHj s
sel ected from dyes of \grdup Y gi wen/bel ow. YVes @ O

35 Na0 3s SO,Na

p . SO3Na

40
The yield was 76.3%.
This dye had a maximum absorption wavelength, in water, of 615 nm. |

) Referential Example 2
Synthesis of compound No. 1 in Table 3:

{1} Production of a first diazo solution

3(_).2 g of 2-amino-naphthalene-4,8-disulfonic acid was added to 600 ml of 3% hydrochloric aci
the mixture was stirred for 3 hours to form a uniform slurry, Ice {400 g) was added to ::,ool the slurry :’o' ;?g
A.sohmon ?f 1.3 g of sodium nitrite in 73 mi of water was added to the slurry, and the mixture was then
50 stlrre_d at 3°C for 1 hour to perform diazotization. Then, 3 g of sulfamic acid was added to remove the
remaining sodium nitrite and to obtain a first diazo solution. '

{2) First coupling

o5 15.3 g of 2,5-dimethoxyaniline having the following formula

OCH,

60 NH,

OCH,

65 was added to 450 ml of water, and the mixture was stirred for 2 hours to form a uniform slurry. Ice (300 g),
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40 Dyes represented by the followng formula (111) [err] wherein A
represenmts a phenyl group substituted by a | ower al kyl carbonyl am no group,
a,l ower al koxy 50 group, the group [err] or a phenyl azo group which may
optlonally be substituted by the_ roié ? or a naphthyl group
substituted by the group [err] e B"napht hyl group substituted by
the group thérdthia®d soﬂxﬂ@rh&ﬁéﬁlnedg{(%%o@uﬂa b b5 Bdivtn hy@iRide Rbré QXdd Ihe Hikiur@nd
M repr esemaSs@d’bc&hkadoupmgtreA‘merﬁmmmngnhwtemrmamto &8 apeipf 2eanireshdus. t he
f ol | owi ng Them@ptg of sodigml chiofideyasHBdddae p§rfodh seitirar et ThOpred éﬁwmsazac RQY

ide\dy 1 y or
Sl i PR

had a maX| mum absor pti on wavel ength, in water, of 596 nm Wile the

i nventi on has been descri be detail and W|th r&f erence to specific
enbodi nents thereof, it will bé apparent to one skilled in the art that
vari oud?changes and nodifica (3 $ ég g 1herein 15 without departing
fromthe spirit and scope th 0f [ gCaldi ng | iquid conprising
at | east two water-sol ubl e dyge ang a I|qU|d vedi um consi sting of 20 water
or a mixture of water with a wategpsgl ubl e ergani c sol vent, wherein the
total oéntent of the water sol ubl e dyes Is 0.5 to 15% by wei ght based on

t he total (SF"EM of the recordl ng I|qU|d each of the dyes satlsfyl ng the

condi tion gfoaya Erﬁ% (z)o com nd oBbtain Séo gs Jd q 3’0(9\ orl% Q:%s e
at\Veast taemd%ﬁ S i " fa%}ﬁp Ll Ry e 3£‘>5) (ﬁ%d éa 2361 HBsturry to
expr esswors°¢. V\ls):lufnﬁfd’fb B@bﬁ’oﬂlhﬁ\ nitfite 136 fw%feew Eéﬂﬂ&ihﬁ 8655 andthl HiRGirddek tHerd
in the Cl Etifrey @ Xq for 10kourdys perfypmclipzotization dine gtapsoftshiantid drid3fasdgideddé rentoge tyes
uked t ogetRtinogadium nitdte apd to gblel@rseesnd diagrsolviiers, wherein at |east one of

t he water - (ﬁpli#m“% cgyp Is selected fromdyes of group X given bel ow, and
one of &he OudEh%f 4. ﬁynﬁgi&ﬂféhﬁ% chBRAEShic 9 uas Yol o R4 QWter, A€ 800 of
group X 40cdyesedon dseslulioh Shtaikddan (3patotsVantyss il orus i dydddxitie Mere added to
[err] wherrefarmicqupkinga enmserau héinyﬁ nd)m gihs10 Ncetrﬁ,nd miurawhsshiged at the above

Shehybaso e@gﬁ% ,J;Ve; j: (e gi%gf@g v?%wgw%%ar et .

napht hyl group su stltute represents a napht hyl
group substituted by the group

NaC,Ss
s _N=N N=N Nn,
' OCH,

L SO ,Na
~— 40 SO,Na

L (5) Production of a third diazo solution :
L 19.6 g of the disazo compound obtained in (4) above was added to 400 m! of 3% hydrochloric acid and
45 100 ml of acetic acid, and the mixture was stirred for 3 hours to form a uniform slurry. lce {300 g) was added
to cool the slurry to 3°C. A solution of 1.8 g of sodium nitrite in 20 ml of water was added to the slurry, and
the mixture was stirred at 3°C for 24 hours to perform diazotization. Then, 0.5 g of sulfamic acid was added
to remove the remaining sodium nitrite and to obtain a third diazo solution.

s§0 (6) Third coupling
4.7 g of 1,3-diamino-benzene-4-sulfonic acid was added to 100 ml of water, and 50 g of ice was added
to the mixture to coot it to 3°C. Then, the third diazo solution obtained in (5) above was added, and the
mixture was stirred at 2 to 5°C for 10 hours to perform coupling. Then, 250 g of sodium chloride was added
to perform salting out.
&5 The precipitated compound was filtered, and then washed with 400 ml of a 20% aqueous solution of
_ sodium chloride to give 65 g of a wet cake.
The wet cake was subjected to de-salting treatment, and then dried to give 18.6 g of the desired
compound of the following formula

65
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[err] or a phenyl group substituted by a lower:al koxy group, and M
represents an al kali netal, ammoni um or an am ne; . Dyes represented by the
fol'l-om hg general formula (1V) 55 [err] 65 wherein C represents a phenyl or
napht hyl group substituted by th r Ime D represents a phenyl 19

* C-L M S * EP 0 213 497 (Elrgg(?gzg[gi)s.'ltut ed by a | ower alkyl
group, a | ower ﬂ&a@y group or a Iom@}q3 al kyl car bonyl am nq,.group, and Mis
as defined above; or dyes selecjead/among C yh. -Direct Bl as , -22, -62,
-108, -113, -154 0 29; yapd Aci d Bl ack -9, -29

-94:1, -109, and - 208 of .

fol | ow ﬁg for ' S

represents a naphthyl/group swes,tuted b p [err] orsa,yhenyl
group substituted by se,Nawer al kyl groupSO3Naower al koxy group, a |ower
al kyl car bonyl am no group, or a phenylazo group which nmay optionally be

substi t$t ed t, r ,[err] represents a |ower alkyl group, a | ower
ko oroup ey R
At

el A
hydrogen at ORIk 1 i {O% nasHeOh BeseribOd in btk W r c&loQpdifk 8Mbddimbhts thereof, it

r epr esent swifl Lerapparertiél ohd siilled $n. e bit Ml varldGy/ hande afly Aodiictiant @ bammudg tiereir .
Aci d Bl #ckwitiput deb3ifing fram-tHelPirit @hd scopetherefit Bl ack- 64, -93 and -94; and C I.
Direct Broyn-59 and -127. 25 2. The recording liquid according to claim
1, wherein Th-general formula (111), Ais a phenyl group having at |east

one substituanh r&8tdhfg IRMialcoMPhisthgl 2 VB 1 KdtbCsRIuBR Rydsal B iqGit éRiumBcoh SR of
alkdxy gp owiiter drivemigiueigf Watdr Wjth 8 Wasi-sdiutiecdiggnitasnlyéra,Athetpiroth totd coriféne of the @t ng
| i qui d accepiubladyes is 0 tai1h% by walgbt kaised dnrthe total Weightof the feconding linuig.agh ofshsdvay |

bstAiEYine theysondition ¥ theyfptjowing pxpression (), spba mixtus? off thege ot (et fve dve
ggg/lcj)lrod?ﬁgsfags%'f'%lﬂ‘}ﬁ%','g'meﬁg'%%Eretfﬂ'l?wf"g_gl”ﬁﬂfsébf My, Bis aI ngght.ﬁzﬂt group

substitpted by the group [err], or = | koxy-substituted phenyl
group. 5. The recording liqui doa_s_aGadj_ng-tb*tFa&mu, wherein in the folfl a
(Irr), Mis Na or U 6. The recordling liquid according to claim1, wherein
in the formula (IV), Cis a phenyl group substituted by the group [err]. 35
7. The rgcording liquid accopdifngnto ¢claim l,nwherein in the fornmula (LVY),
Cis a ﬁﬁpht hyl group subsQi=£Eu édfp?*%kg brg@%‘%ﬁ% . The recordi nd1¥)l
liquid according to claim1, whet&n in the tofnmula (1V), Dis a |ower
al koxy-substi t ut ed : : . ,
wherein a* and b* are chromaticness indices defined in the CIE 1976 (L*, a*, b*) space, / indicates the ith
35 dye of the dyes used together, and n is an integer of 2 or more, wherein at least one of the water-soluble

dyes is selected from dyes of group X given below, and one of the others is selected from dyes of group Y
given below:

S~ Dyes of group X
; 40 Dyes represented by the following formuia {}il)

HO
Nl
A—N=N-—B—N=N 2 [TII)
A @
R S04

wherein A represents a phenyl group substituted by a lower alkylcarbonylamino group, a lower alkoxy
50 group, the group SO:,M or a phenylazo group which may optionally be substituted by the group SO;M, or a
naphthyl group substituted by the group SO,M, B represents a naphthyl group substituted by the group

SO,M ora phenyl group substituted by a lower alkoxy group, and M represents an alkali metal, ammonium
or an amine;

Dyes represented by the following general formula (IV)

' HO i
SEREes 0o maC sl
60
. oM

SO 3M

65 wherein C represents a phenyl or naphthyl group substituted by the group S0O,M, D represents a phenyl
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phenyl group or a |ower alkyl carbonyi ani ne-substituted hen rou . 9. The
recording liquid according to claim1, wherein in t ﬂlll Im ql M“ﬁ is a
phenyl azo group 40 substituted by the group [err]. l'iquid
according to claim1, wherein i nEPh@ 293@972541), E i's 4 na hysl group
substituted by the group [err]. 11. The recording liquid accord| ng to claim
1, wherein in Nhe sormula (V),[err]oamgpresents a methyl, t hoxy, ethoxy or
/ : e to claim1,

d by the
Nnin the

group kerr].
formula (V), recordi ng
liquid according to £laim 1, @RHgein the hate of ubl e dyes ase,Ma m xture

of Cl1. 50 Direct BF%d& 154 as a dye of 5@#Mp X and C. |. Direct Brown-59
as a dye of group Y. 15. The recording liquid according to claim1, wherein
t he wat er - sofhdbiefs vikeg.1a, € @ mxture of C I. Direct Black-19 and Acid

Bl ack- 109 asrhidyys hed a glaicRmabadtBtida. wavelerdgtt, RGkatd?) stelis fft. as a dye of group V.
16. The rec cwldlerhlge ihvegtiorchas beepddscribedtindetdil@ndwith referencecto spdcifie embibdihersotherebfcit
dyes are Wilhedpaprentgp oa !Hg!sddf' thengst thal Yegoysreanoss and modifications qgn bamnade theneln o
dye of "% h&™5t PERRIMNG o8 e PRI @By sfore gietslh v: 55 20 [err] *C L M S
* EP 0 21gam@7 Bl [err] to 17. The recording liquid according to claim
1, wherein.the water-soluble dyes are a nmixture of C. |. Direct Black-19
an a g‘i//e of1. Atrecording mmgmfposmllhiaez(sc?mwa d e?z(varadd €ligid nisduecdongstinglof 93

and a oqtﬁb, "%3 ter-splyple jorgapip emalc nt Pteftbem;en .
A %ﬁé&. q&@&?{i@f@ L g s St

35 : vvater-so ub dye corrp05|t|on conprising a mxture of

at lea® two Water-sol ubl e dyes, yes sati sfying the condi \t’\g?n
defined by the follow ng expr@sé zr&*(ll’) + Btki tfe W xture of at least t

wat er - sol ubl e dyes satisfying the condition defined by the follow ng
expression (I1): [err] V\,herei n.a* _and b* are chromaticness indices defined
tn the3Cl E 1976 (L*, a*, a Izn a ;e /¢y dye of the dy

used together, and n is an |n gg_g;a ) QJ qa‘_l?lig tJ'a/herelthn at | east oneqo{‘n
t he. wat er - sol ubl e 50 dyes i's sel ect ed from dyes of group X given bel ow,

and on ;6 Ofwhggﬁl %Ptalﬂg H® a}e%hﬁwﬂa‘?&lggsqnén&g M& i tl?e C‘léJ 70 H.*Y *gi:‘)‘%pacg 7 mc%ate%%%lh of

group dye of the dyes used together, and n is an integer of 2 or more, wherein at least one of the water-soluble

dyes is selected from dyes of group X given below, and one of the others Is selected from dyes of group Y
given below:

Dyes of group X :
40 Dyes represented by the following formula (Hi)

O w _ A—N=N=— B—-N—N (TII)
SO, |

wherein A represents a pheny! group substituted by a lower alkylcarbonylamino group, a fower alkoxy
s0  group, the group SO;M or a phenylazo group which may optionally be substituted by the group SO,M,ora -
naphthyl group substituted by the group SO,M, B represents a naphthyl group substituted by the group

irosM or a phenyi group: substituted by a lower alkoxy group, and M represents an alkali metal, ammonium
an amine;

Dyes represented by the following general formula {IV)
55

. Cc—N==N—D~—N=N @ H= N‘Q (xv)
60
| oM

SOM.

65 wherein C represents a pheny! or naphthyl group substituted by the group SO;M, D represents a phenyl
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dyes represented by the follow ng formnul a (1 II) [erm

a phenyl group substituted by a | ower al kyl car bonyl
al koxy 65 group, the group [err] or a phenyl azo g ﬂmmmwﬁ
optionally be substituted by the roup [err], or .a 21" ¢ *L
EP 0213 497 B1 naphthyl group s@ i @t‘&i?lﬁhhe group [err], B represents
a napht hy, S t r
cubstitu t glﬁ'sl?txfe%% Elogvgtgﬁé{ur: N6wd %R/I%O%E%]ra e'g‘xe'eﬁ%ﬂ%g&ﬁh 519 HngPa andM
anmoni um or cannmst Bieck-10 255 - srz,emse-smhedadmwmhmdf ol | owi ng gener aI for rruI a
(1V) 10 C. 1. Acid Black-7, -9, -29, -48, -52:1, -94:1, -108, -110, -187 and -208; [err] wherein C
represéntﬁyesa 1e lL napht hyl group substituted by the group {err], D
representgyegrégﬁegg(dgyﬁh%pdmngsypmdwrt ed by a | ower alkyl group, a |ower

al koxy group or a | ower al kylcarbonyl am no group, and Mis as defined
above; or dyes selected anong C. |. Direaig Bl ack-19, -22, -62, -108, -113,

-154 ammd -159; and C. Aci Iack 7, -9 4&,{__-;522: 1, -94:1, -109,
-110, -187 and -20&— ' resent ed by the follown
formula (V) 30 [err] wh e et? s a napht hyl bbup
substituted by the group [errfior a p group s mted by a | ower
al kyl group, a |ower al koxy group, a |ower alkyl carbonyl am no group, or a
phenyl azo grou whi ch may optlonally be substltuted b the grou Lerr]
represent Weére'l‘g es%ﬂ"‘k 'I'apg uvavhswréﬁb 1" 'g? Phery P%’e ‘;H aﬁ‘ uted by 2
oLy car ot Em% mrwa e m@up
substi iout&dn ﬂcaafdauanﬁ,sgfo ,Rnreaepern pBEH1 grbipSubstitueld
above or grel sogweheqatreétaaﬁngaﬁa Mlis as%i:rédlbmkerzﬂes sel]z&?d annohg- 158; C

rect Bl acI&BAc'dBM%Ynd37-M-1$hd C. I. Direct Brown-59 and -127. 40
207 The wat eﬁ'grow §T“i|on according to claim 19, wherein in the

f or mul ?s (1 ' The c!oﬁmf’a lm% QLR R WhBin ¥ aeh&G2T4rmBB QSARS bheniigRiup RViIRCt €d
froma Om&asz&inkﬂ:&a:bbmé{ ceidlfidth aga\DéH@lkylaertldawerhma brea, ¥ 16WeP biRoxy Gidtp, Bediipup
[ er r] - sub&0iM ardeds(Mesobdtiazesl phemigeo giddp. The wat er - sol ubl e dye conposition

according tc EE hfa reqerdiog "whé raeaorﬂfngrmtchen ﬂowhm!a "( the |fgrmula (Ui Agis rPa'pﬁﬂt'ﬁy'l greffoup

subst i tut é‘ﬂ’s Rethge
he reo ing i accodr whe ml frmuF | bd(s hthyl. grou
CO”p05|t|QJbsé’zG£95 Ird ?‘Eselm x?r'z, @gabt.an emb &Ihtw 1!“!3(3" Bheg
napht hyl gr cipheié amd c&ydmdm cgrnoupvnkernnil. ttﬁrforamdl(m)l MVMENa or Li.

al koxy- substé. Flwtrqud)’mélnynb aggordin to cRBn 1, Thereindi the foemllamll).@ lﬁynbewbmpwumtmd
accordl nngS“-‘ in the forpmula (I

wat er - £ol gms (%'%‘ e ' gd' re pdéﬂ?c R WBerdin &1 f’ﬁe fém%@'e 3 Ha"FWgZ ?%?Wm?a
(Irv), Cis 3 Baé:UtQﬁJg'tJ iR q, vikreiISthe forHiRa (N! D i a lower alkoxy-substituted

phenyl group or a lower atkylcarbonylamino-substituted phenyl group.
W 9. The recording liquid according to claim 1, wherein in the formula (V), E is a phenylazo group
40  substituted by the group SO,M.
10. The recording liquid according to claim 1, wherein in the formula {V), E is a naphthyf group
substituted by the group SO;M.
11. The recording liquid according to claim 1, wherein in the formula {V), R' represents a methyl,
\_ methoxy, ethoxy or acetylamino group.
45 12. The recording liquid according to claim 1, wherein in the formula {V), R? is a phenyl group
substituted by the group SOM.
13. The recording liquid according to claim 1, wherein in the formula (V}, M is Na, Li or a lower alkanol-
ammonium.
14. The recording liquid according to claim 1, wherein the water-soluble dyes are a mixture of C. L.
so0 Direct Black-154 as a dye of group X and C. i. Direct Brown-59 as a dye of group Y.
15. The recording liquid according to claim 1, wherein the water-soluble dyes are a mixture of C. I
I?irect Black-19 and Acid Black-108 as dyes of group X and C. 1. Direct Black-64 as a dye of group Y.
16. The recording liquid according to claim 1, wherein the water-soluble dyes are a mixture of a dye of

the following formula (a} in group X, and a dye of the following formula (b} in group Y:
55

OH
= — NH
- oo™ @
- @ 50501 504Li
SO3Li 503]; i
65
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50 25. The wat er-sol ubl e dye conpositien according t I rein
in the formula (IV), Cis a naphthyl group substituted g}l!ﬂ Ellﬂ
26. The water-sol ubl e dye conposition according to clai vl s nathe

formula (1V), Dis a lower al kox>E|su(?)§t,' tﬁ.f:cé{;henyl group or a | ower
y

al kyl car bonyl am no- substituted phen group The wat er-sol ubl e dye
conposition according to clai méﬁ wherein in the{_lorrmla (M—E is a b5
phenyl azo group si tituted €3group [err] Osl ubl e dye
conposi tipfya Q 1 Q-0 N Byt h Eis a
napht hy} g?%&% SO |tutelg he gro err] at er - solgﬂalﬁ d(b)
corrp05|t|on according to claim19, whérein in the fla (V), [er3r]

Tepresents a nethyl, net hoxy, et hoxyC5|3 acetyl §9|3ﬁ'é group. 60 30. The
wat er - sol ubl e dye conposition according to claim19, wherein in the formula

(V), [&br] 1S;amRheny, QMEHBcc% tbs%ep MRXreIn*}ﬁ’e\Q Ve%f%rd&ls arg’}é‘m%m@ of &
e

Wat er - SOl Ubfdzr #lek-16 o@b ma Lt BIddk-9

(V), Mis Mwihgfoﬂﬁula(db pwesupad: kano ammnl um 32. e wat er - sol ubl e dy
conposition according to claim19, wherein the vvat er-sol uble dyes are a 55
m xture of C. 1. Direct Black-154,&¢ a dye of group X and C. |. Direct
Brown-539 as a dye of _group Y. 2 3 CL MS OI’EP o 213 497 Bl 33. The
wat er - sol ubl e dye oLl R #, ai sep@ftp t he

wat.er - sol ubl e dye a m Xt i Tec and Acid c)

Bl @ck-109 as dyes fngroup X and C I ct Bl at & e of group Y.
34.7 Thé&%wat er - sol u e dye conposition di ngSjS“Q:l ai m 1973Wherein the

wat er -sol ubl e dyes are a 5 mixture of a y;@ahthefollovvingfornula(a)

iR group X, and a dye of the follow ng f or muPa (b) in group Y: [[err] 25
35.” The watfzr sol ubl e dye conposition according to claim19, wherein the
wat er - ol ub!™P 3 AH=03Sni xture ofcHy I. Di re%% Bl ack-19 and a dye of the
following formula (c) i QuUP. X an . 1. Dirgct Black-93 and a dye of(aihe
followi ng fornmula (d) g,

Auf zei chnungsf | ussi gkeitv" d¢e weni gstTens zwej Iosl Far bstof fe und
ein flfssiges Medium 50 d&gnaye Vaager odo,NEi(Qsl,dd)schunge vign m t
el nem wasser| 6sl i chen organi ) 2 i best eh t%J ent ht t{d/\%%gghder
auf die gesan‘re I\/asse der Aufzel chnungsf | Gssi gkei t bezogene Gesant gehal t

der wasserg\%%g Koy T£ 9;% d'()%;gc frs1, !’Bffkrag'&e%'b@ﬁwgftthewié@tepiuuwves is1to
Far bst off e rrﬁ ﬁ' iﬁhlu tio EHQQ‘% ) off atl gn[x_wa Sty eé egch of
definiert theidyesbatkhdigBe b éip , nd Ih?i % t bt two
Bedi ngung watkf-soluble, dyel satishyingthe dﬁﬁn"&@&gﬁé&hﬂh%ﬂ&i&w& ptdsdidn dﬁ iniert ist

O_ a*i2 +b*i2 _ 10
e 0 $fa*i? + b*i? £ 10 $3

N /( L a*i)? + ( T b*i)? £ 2 (11
i=1 i=1

wherein a* and b* are chromaticness indices defined in the CIE 1976 (L*, a*, b*) space, / indicates the jth
dye of the dyes used together, and n is an integer of 2 or more, wherein at least one of the water-soluble

50 dyes is selected from dyes of group X given below, and one of the others is selected from dyes of group Y
given below:

Dyes of group X
dyes represented by the following formula {lll)

: 'HO
A—N=N~B—~N=N N“2 [zII]
. 60 :
S0, % S0 M

wherein A represents a phenyl group substituted by a lower alkylcarbonylamino group, a lower alkoxy
65 group, the group SO;M or a phenylazo group which may optionally be substituted by the group SO;M, or a

21



60 O +gZ z a*i i(Zb| 2 |

wor‘i n.a* und b* Farbmagzahl en sind, die in dem Raum (L*IIMHIIMIHH H"I

Cl E-1976-Systens definlert sind, | 23 *C L M S* den

i -ten Farbstoff derzusamren verwsmdqg Hafggpgpffe anzeigt und n eine ‘ganze

Zahl 1st, die wenigstens 2 betragt, mobel weni gst ens ei ner der

wasser | osnagtiehgieap bbbiiited buthe gleap SOiM Bf represiats a nabhityt rrenuibsing gmup

G uppe X %%emhew' proup sibetitatpdayra lewar allkxy groum apd M repeeseidsap pikelimeiel;ammonium

nachst ehe ist: 5 Farbstoffe der G uppe X
LS 0E R o ARG st RARIEY

Far bst of f e, (11 I) Wi edergegeben wer den: 10
EO A- N=N- B- N=N [111]
O~~~~~~~~~ SBM SO310 Wl n A ei ne Ph gruppe di e durch ei ne
Ni eder al kyl car bo;yj_gm,%ogfd;p_%bp' e’ \\| et ie G uppe JI3M
oder eipge Phenyl dzogruppe, die wahl rch di SO3M substituiert
sein 20 kann, substituiert ist, etsr-eNne Naphthyl g spe, die durch die

G uppe SO3M substituiert ist, be§913f“et B ei ne Napht hylQruppe, die durch
die G uppe SO3M substituiert ist, oder eine Phen I ruppe d| e durch eine

Ni eder a)_k reseis # phayl aqhgtvl ar Ptigt P FpaqNig 4 phenyl
I eder a O%Sﬁ@l rg@é# ﬂﬁ Eog‘l@ 1!’90 ra a\t;ﬁr@qh ‘Effbé’

AMITONI UM Oges de@ihéh “E%ﬁyg ‘fy@"’“al" ‘Q%W(‘}é" and M
al | genei ne Far 0Birect -1\94 21) 52096 3¢3) -180 and -159; and

HONH2 02S2 HOG I Acid Black-7 -9) 2583 52:1, -94:1, -109, -110, -187 and -208; So0M
033 wori C)gl ne Phenyl oder Napht hyl gruppe, die durch die G uppe SOSM
substi t%i e?j:sféﬂge El\ft | ne 8 nyl gruppe, die dutch eine

Ni eder al ky ) uppe oder eine Ni ederal kyl carbonyl -
Blidam nogr uppe subst [ tUI ert [ st bedeutet, und M wi e vorstehend definiert
i st; oder Farbstoff, die aus |. Direct B ack- 19 -222 62, -108, -113,
-154 un¥ -159 und @ | w.-Aq d };-_—N' NE5R'1 -94:1, -1009,
-110, -187 und -203 ausgew I nd; "Farbstoffe der G upp& Y
Farbstoffe, die durch die foI nde For e 3 eben werden: R
~~~~2 46 ﬂ 4 N= °3M = -R2
tV) 30

wherein E represents a naphthyl group substituted by the group SO,M or a phenyl group substituted by a

lower alkyl group, a lower alkoxy group, a lower alkylcarbonylamino group, or a phenylazo group which

may optionally be substituted by the group SO,M, R! represents a lower alky! group, a lower alkoxy group
35 oralower alkylcarbonylamino group, R? represents a hydrogen atom or a phenyl group substituted by the
group SO,M, n represents 0 or 1, and M is as defined abovs; or dyes selected among

C. \. Acid Black-27, -137 and -158;

C. L. Direct Black-64, -93 and -94; and

C. I. Direct Brown-59 and -127.

20. The water-soluble dye composition according to claim 19, wherein in the formula {lll}, A is a phenyl
group having at least one substituent selected from a lower alkylcarbonylamino group, a lower alkoxy
group, the group SO,M and a SO;M-substituted phenylazo group.

21. The water-soluble dye composition according to claim 19, wherein in the formula (i), A is a
( naphthyl group substituted by the group SO,M.

o/ 45 22. The water-soluble dye composition according to claim 19, wherein in the formula (lll), B is a
naphthyl group substituted by the group SO;M or 2 di-lower alkoxy-substituted phenyl group.
23. The water-soluble dye composition according to claim 19, wherein in the formutla (IH), M is Na or Li.
24. The water-sofuble dye composition according to claim 19, wherein in the formula (IV), C is a phenyl
group substituted by the group SO;M.
50 25. The water-soluble dye composition according to claim 19, wherein in the formula (IV), C is a
naphthyl group substituted by the group SO,M.
26. The water-soluble dye composition according to claim 19, wherein in the formula {IV), D is a lower
alkoxy-substituted phenyl group or a lower alkylcarbonylamino-substituted phenyl group.
27. The water-soluble dye composition according to claim 19, wherein in the formula (V}, E is a
55 phenylazo group substituted by the group SO,M.
28. The water-soluble dye composition according to claim 19, wherein in the formula (V), E is a
* naphthyl group substituted by the group SO,M.
29. The water-soluble dye composition according to claim 19, wherein in the formula (V), R! represents
a methyl, methoxy, ethoxy or acetylamino group.
60 30. The water-soluble dye composition according to claim 19, wherem in the formula {V), R* is a phenyl
group substituted by the group SO,M.
31. The water-soluble dye composition according to claim 19, whereln the formula (V), Mis Na, Liora
lower alkanolammonium.
32. The water-soluble dye composition according to claim 19, wherein the water-soluble dyes are a
g5 Mixture of C. I. Direct Black-154 as a dye of group X and C. I. Direct Brown-59 as a dye of group Y.
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50314 (S&BM ~ Rt S e 3 n 50 worin E eine
Napht hyt gruppe, die durch die G uppe SO3M substi t ui er““lmml“)mummm
Phenyl gruppe, di e durch eine N ederal kyl gruppe, eine e,
ei ne Ni ederal kyl car bonyl anri nogr ueﬁe %4§?ng1phenyl aZogf uppe,” di’e i
wahl wei se durch die G uppe SGBM stU sPi urert sein kann, substituiert ist,
bedeutet, R 32iThe witegsauidd dyelcgmpyspien acioniingtb eldier T, lwberyig theppeerasdioble @vasare a
Ni eder al kyg‘rg?%‘!bgrﬁl - Biteon Bigekcigged AeidiBlatkd P9 assdyeof gegupn X\Red el Rirest Black§hpridte of
sine Pheny 3 Bn\%’waqeirg | Llléggcgrine S OHQP%;- |O%Mcl$czlljb’?§ Iw grieﬁrﬁe\;v &r’- B Ig éseag'éa n
0 oder % brggist 6ta dybbrt fmoe&agqsrﬁi,ﬁhgrﬂp@r %, BhH dyelo émﬁ&iﬁﬁﬁﬁﬁiﬁ&gyﬁégﬁw gle
aus C.i. Acid Black-27, -137 und -158; C'|. Direct Black-64, -93 un 54
und C. 1. Direct Brown-59 und -127 60 ausgewii hit GdH nd. 2.

Auf zei.chnungsflijssigkeit nach Anspr 1, bei dgr i d;; al i genei nen
Fornmel (|11) A eine Phe g dppeNi T & My n aus einer .,
Ni eder al (f<yl car bonyl am (0! @e, el ner, eder al e, der G uppe SC%M

und ei ner SO3M substit uifert/éen Phenyl uppes ewghi t bstituenten
hat. 3. Aufzei chnungsfl ussi_gkeit nach spruch 71, bei der Tn der Fornel
(111) A eine Naphthyl gr &% st, die 65 ¥yidh die G uppe SO3M substituiert
ist. 24" EP 0 213 497 Bl 4. Aufzeichnungsflissigkeit nach Anspruch 1, bei

der in der Fornel (111) B eine N@gmhyl gruppe, di ecﬂyrch di e @+ppe SOﬁlgl
substituiert ist, pder eine dinyederal koxVsubstituigrte Phe » ppe i )
5\—Auf zei chaongsi-K (s he;k‘@_@;wr ,;;qt dek_i g¥H Foreel (111) M
Na oder 2¢i is®. 6.\Adfzeichn f1 Ossi nac @ 1, bei ﬁrLin der
Formel (1V) C eine Phenyl gruppe ist, di‘e s dur \‘-‘ uppe SBM3
substituiert ist. 7. Aufzeichnungsflufigkeit ndgIfAnspruch 1, be! der In
der Formel (I1V) C eine Naphthyl gruppe ist, die durch die G uppe SO3M
substi t @ er t 35sThe @aterAplible drsheempgsitdn-dessdigk i daim a3 lwhéreiythe whtertsoluble; dyescare pn
der For mal "(;1‘*%‘1;9'{%&?5%5" Fl‘f‘“é‘d‘sﬁ' 34@2{;;“ Solluingfermuledel insreum agF GyidtireerBlack-3 and
ni eder al kyF AT DonyTam HoSUBER i 1% Pd" Phenyl gruppe ist. 10 9.

Auf zei chnungsfliissigkeit nach Anspgych 1, bei der in der Formal CV) E eine

Phenyl azogr uppe ist, die durch dig @ppe SO3M substOHuiert ist. 10.

Auf zei chnungsf | ui ssi é{]n_____a%ﬁgg, ei der ik _de YHel (V) E eine
Napht hyl gr uppe i st, . rch d ippe RIT @ ist. 11. (c)
Auf zel chnungsfl ussigkeit nach Anspruch 1/-R8 i Fornel (V) R eine
Met hyl - 35 Met hoxy-, “I3 = hoxy- oder Acet ¥ nogtﬁﬂ')@p’@ bedeutséhualz.

Auf zei chnungsflissigkeit nach Anspruch 1. b8&odra& in der Fornmel (V) R2 eine
Phenyl %ﬁgpe iist, die durch die G uppe SO3M suBstituiert ist. 13

Auf zei aGsf 3885iQy&@i t nach Ansgiiyich 1, be! der in der Formal (V) M Na,
IN_oder _gi n Ni eder - OH (d)
O N=N ~ NH
i ' S :
L e SO3NH (C,HOH) 5 03N (CH OH) 5 'so mm(C,H,0H)
Patentanspriiche

1. Aufzeichnungsflissigkeit
50 das aus Wasser oder einer Mi
besteht, enthélt, wobei der au

, die wenigstens zwei.wasserlésliche Farbstoffe und ein fliissiges Medium,
;;t(:jr_uung vontw'e\ansser n(\;t einefm wasserldslichen organischen Lésungsmittel
hal ie gesamte Masse der Aufzeichnungsfliissigkeit bezogene Gesamtgehalt
der wasserldslichen Farbstoffe 0,5 bis 15 Masse% betrégt, jeder der Farbstgffe die Be%ingung erfiiﬁt, die

durch den folgenden Ausdruck {I} definiert ist, und eine Mischung dieser wenigstens zwei Farbstoffe die

o Bedingung erfiillt, die durch den folgenden Ausdruck (}) definiert ist:

0 é/a*iz + b*i? £ 10 ' (1)
60
n
0 é/(_z a*i)? + ( £ b*i)? £ 2 (11}
i=2 i=1

65 worin a* und b* FarbmaBzahlen sind, die in dem Raum (L*, a*, b*) des CIE-1976-Systems definiert sind, /
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al kanol ammoni umist. 20 14. Auf zei chnungsfi ~ssi gkeit nach Anspruch 1,
be! der* di e wasserl oslichen Farbstoffe eine M schung au
Bl ack- 154 al s Farbstoff der Guppe X und C. 1. Direct Br imumlﬂnﬂﬂmu)l“loff
der. Gruppe Y sind. 15. Aufzei chngﬁg%}‘\#@gagﬁkﬁit nach Anspruch %, hei® der
di e wasser| 6slichen Farbstoffe eFhe g aus C.I. Drect Bl ack 19 und
C. 1. Aci ddeBli-tem|€arbOoff ddrgusEmmips Yook dndeteRarbsGffe t)(nd.mejne@ahzezﬁl'lrse@te"\st“aﬁwm
als 25  FXRew 'owbeuyﬁm@tﬂ&;f@evdgr i Wepseripglichemy Fashstoffp iy JarPeg g@é."@c geand
Anspruch 319° 520 ew@qﬁhtsgft. WHleAnSEaTD SN T 28 REPATER HFhJHITE "W nem
0

Far bsts)ffad(?e?e f’oﬁ" ) In der G uppe X und el nem Far bstoff der
f ol gendenFé?ﬂJtmldeébaclpbéﬁxder G uppe Y sind: 30

CH N = Farbstoffe, die[dup¢h die folgende Formel (iliNMedergegetin werden: ~~~~(a) SO Li
So 3Li 45 3 17. Aufzeichnungsflidssigkeit nach Anspruch
1, bei,der die wasserldsiichen Farbstoffe Bdne Mschung aus C.I. Direct

BI ack-i S und ei nem Far bstoff der_ f i I n der G uppe d
C.l. Direct Black- 93 &idNeF HemBF"?Jo'g' ' genden Fornel (d) ﬁflﬁg
Gruppe Y sind: 50 OCH 5 SRO >S

N NSO Na S03 3

S .Lilf3 smNa *sSco3Na 60 65 25 *C E M " * EP 0 213 497 Bl [err]
70 18. Auf zei chnungsfl ussi gkeit nach Anspruch 1, be! der der auf die
gesant e I\/M@BEAdame PAaiVlgsmnphmmgstEH M@e@imcdﬁ nannegrma aéralqukmruppe.

wasser | 6s s‘idﬁ'f fie ﬂ.heb\f'%m ”Wﬁ dip g

seln
Far bst 6‘1‘f ‘E& f% di § ﬁ!t? %%’g@ﬁﬂaﬁ ést, utet,B
wasser - u SaroBh BQ%‘?' : ‘&&aﬁ@anndm tﬁglméﬂ A 4,'2@2;';"

Bedi ngung erifafﬂstdffe,dihm:rdurciangdm aflgEn@ B demelAIVS tederfegeben def | n| ert ist, und
die M schung von weni gstens zwei Farbstoffen die Bed| ngung erfillt, die 76

durch d&n fol genden Ausdruck (11) defpniert ist: a*iz + b*i2 10 <I|
20 C—N=N—D—N= @@ N=N - (IV)
SO M

30 SO M

worin C eine Phenyl- oder Naphthylgruppe, die durch die Gruppe SO,M substituiert ist, bedeutet, D aine
Phenylgruppe, die durch eine Niederalkylgruppe, eine Nisderalkoxygruppe cder eine Niederatkylcarbonyl-
35 aminogruppe substitulert ist, bedeutet, und M wie vorstehend definiert ist; oder Farbstoff, die aus
C.1. Direct Black-19, -22, -62, -108, -113, -154 und -159 und
C.L Acid Black-7, -9, -29, -48, -52:1, -94:1, -109, -110, -187 und -208
ausgewihit sind;

—/ 40 Farbstoffe der Gruppe Y
Farbstoffe, die durch die folgende Formel (V} wiedergegeben werden:

b,.
) E—N—-—-N@N—-N
' (SO M)

50

worin E eine Naphthylgruppe, die durch die Gruppe SO:,M substituiert ist, oder eine Phenylgruppe, die
durch eine Niederalkylgruppe, eine Niederalkoxygruppe, eine N|ederalkylcarbonylammogruppe oder eine
Phenylazogruppe, die wahlweise durch die Gruppe SO,M substituiert sein kann, substituiert ist, bedeutet,
R’ eine Niederalkylgruppe, eine Niederalkoxygruppe oder eine Niederalkylcarbonylaminogruppe bedeutet,
55 R?ein Wasserstoffatom oder eine Phenylgruppe, die durch die Gruppe SO;M substituiert ist, bedeutet, n 0
oder 1 bedeutet und M wie vorstehend definiert ist; oder Farbstoffe, die aus
. C.l. Acid Black-27, -137 und -158;
C.1. Direct Black-64, -93 und -94 und
C.l. Direct Brown-59 und -127
60 ausgewahit sind.
2. Aufzelchnungsﬂusggkelt nach Anspruch 1, bei der in der aligemeinen Formel (lll} A eine Phenyl-
gruppe ist, die wemgstens einen aus einer Niederalkylcarbonylaminogruppe, einer Niederalkoxygruppe,
der Gruppe SO,M und einer SO;M-substituierten Phenylazogruppe ausgewahlten Substituenten hat.

3. Aufzeichnungsflissigkeit nach Anspruch 1, bei der in der Forme! {ill} A eine Naphthylgruppe ist, die
65 durch die Gruppe SO;M substituiert ist.
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e

|O—| 25 \ADII:]I §1 a* 3:1121) g’% JlgarE)magzahI 2:1' )SI ﬁd d| e in dem I?m\“\ \&!M‘\“““\ des

Cl E-1976--Systens definiert sind, i den i-ten Farbstoff

ver wendet en Farbstoffe anzeigt un Zahl i st d| e weni gstens 2
betragt, wobei weni gstens ei ner dgﬁ]\ﬂaéggﬁ%%n chen Far bstoffe aus

Far bst of f en deraufeichiihgeRkeiChach ARGRER ROREHer 7 4R REmS AN %%Wﬂbbhth%@'fupbm die
ei ner der alvebhriErGropm® SIQGM batistitufea st dbder areaiitsddelaikodsubsieigedrtizeyigrippedge Y

ausgewfihlt i t”*u *ms's @k@ewc@vp gh ¥ bpiglehintdef Fogmel diileM daodér Liise f o] gende
Ansgglcle b&Uier in der Formel {IV) C eine Phenylgruppe isf, die

Formel (| 'dch m"e
|1~ CZX WOT | N7 Aufh UREEA £ 88 154d? Pormel (v l
Ni eder al kyI@%h&rﬁhmm@&b&gﬂuen%nﬁ%hﬁ\l ede'r al OAQY?J'PSD(%C eﬂ%Nap "y gappggt e
SO3M oder si n& tagsitiissigkpie nachi Anspaich \ie Ibsieded Un cler @orens! (Bl)up[:b‘meSﬁladdralkoxy-
substi t ul erstb éi'erﬁtew ﬂw'gr@abgqer P'm pipderglityjcarbonytamincisyistithia e Pirepyigiu
durch df% faelehaun g Ansprygh 1, b%a@m&”’wee'éw 'wq;bmvﬁwgmwé die

. e rup e ert
die durch e1 e Vale) t,g

U1 Ch 61 e AT o ponsSes s o b et 080 A (TP S N R o€ e

Al kal i et al | 1Amachmrmg§ﬂ|&smﬁﬁtmamnphﬂde%ﬁder incder Forme!l (FRR'Gdeidtiy)-, Mlethoxy-,

durch dire f%ﬂcg&q@%' iY inogrereedetdt. ( | wi eder gegeben rden: N 2 HO 56

g ungsflussigkeit nach An h 7, bei der in der Formel {V ine Phenylgruppe ist, die
C N=N-D- N- chch die Gruppe S0,M substituiert ist. RERF 4

ELV): SO3M 13, Aufzeichnungsfiiissigkeit nach F dor.
N«'Erpht hyl OF LbeAolrithemigtsn O ee'tc'}aﬁp@gegp el e g'lr"t%?u(@[ﬂ'? n%é&%%%{" Niggler

si ne Phenyl gr mﬁaﬁetzeimneng#Mssubkemnm Adsprder B bbiltigi d¢ wagper|ssichércFarbstoffe eine Mlschung
Ni eder al ko Furpﬁé"t@é?é'ﬁ'"%laﬁé’aNP@ﬂéFfa(kawed&vMD“ecamwmg? ﬂpb@bw iGmnpe Pf t

i st/ bedeut g‘he;'n def.i St .00, p " gif 0

CT. BT cctnut Sed es a B OA pG  Be f R  ff

Bl ack- 725 - 9=,arbs69,derG'r8ppe- 0, - 187 und 2

ausgewahi t si f'ﬁiAUQGGhnundiﬂﬁsslgﬁh&act%sﬁbchablﬁshodué Waséetosmerpmstéﬁl?ahbwgnﬁdr@,

di e durch é‘”f‘?ﬂ'c%hﬂ@f qi=p faigenden\Pprmgl taliiordgeGrupnerX yodreihem:Farkigoff der f°'99nder2*f°fm°'
pe Y sind:

E- N=N > 3V) w

R 3 3~~~ S(S Mworin E eine Napgghyl gruppe, die durch

di e Gruppe SOSM substituiert ist, oder e Phenyl gr uppe, d| e
GO a0 O GNT
: a

35 SO3L1 SO3L1
SO,Li so3r.-i
- - : OCH {b)
0,3 ~<Cp-x- @«-w@ ey X
"/ SO Ll

45
17. Aufzeichnungsfliissigkeit nach Anspruch 1, bei der die wasserldslichen Farbstoffe eine Mischung

aus C.\. Direct Black-19 und einem Farbstoff der folgenden Formel {c) in der Gruppe X und C... Direct Biack-
93 und einem Farbstoff der folgenden Formel (d) in der Gruppe Y sind:

50

- @- @-u 8O y-n= u “

SO Na
-804 Na so Na

SO3Na

65
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durch ei ne Ni ederal kyl gruppe, eine N ederal koxygruppe, ei

Ni ederal kyl car bonyl ani nogruppe oder ei ne Phenyl azogrupp llﬂ’ﬁ M!ﬂﬂ“
durch die Guppe SO3M substituiert sein kann, substitui

15 R eine Niederal kyl gruppe, ei h(%gqgrgj«gc.ygr uppe oder el ne

Ni eder al kyl car bonyl am nogr uppe bedeut et el n Wasser st of f at om oder eine

Phenyl gr uppeon @9 _Gwtehsdi e G uppespO3M substi t ui ert i st, bedeutet, n O
oder 1 bedeut ¢t zuﬁd M ¥ e vorstehend defi ni erpﬂl S oder Far bstoffe, i

aus C. 1. Acid Black-2 NUREIN- f<in - ac -93 und -
und 205 Cl. Drec -59 un 27 au

Wasser | osliche Farbstoffzu amrensetzung N&G NATSH &?I g der
Formel (111) A sine PhenylYiPie ¥4 3di e Wénl gs% edns él nen” A% Gphe

Ni eder al kyl car bonyl am-nogruppe, einer N ederal koxy- gr uppe, der G uppe SO03M

und ei per SO%\/L ItUI ten Phe azogr up e a sg |t n Substlhuent en 25
nat. 21, Ygslief guﬁfﬁe. L WIS fe;ga‘?s%e%‘@ fﬂer
in der For nehs. Mds 15dickd F%Ebs 6tﬂﬂ9%re|a% em 'M?scﬂbH

substitui ebshcrraetFarbaatfen\mﬁmrMml jledﬁﬂﬂerFFaib treOdi anﬁgaérﬁmt,aumgrcnaa%m@amﬁ uch
19, bei  defusfinyciddefigerhist, upd dip Misghunioiyen Wanidstdny ke Eprpeofieidie Rhdingtngdir@itCriappe
S03M suﬁ)st‘?“f‘i?ldéf‘f”??f'e" “&H%’Pc"él')rf%ﬁ’lﬁ’HF‘eder al koxysubstitui erte Phenyl- 30
gruppe ist. 23. Wasserl osliche Farbstof fzusammenset zung nach Anspruch 19,
bei der in der Fornel (111) MyNa foge{z U igk;22d.14\asserlosliche (Il
Faxbst of f zusamrenset zung nach Anspruch 19, bei der in der Fornmel (I1V) C

di ne PHenyl gruppe ist, die durch die G uppe SO3M substituiert ist. 35

25. Wsserlosliche Farbstoffz nspruch 19, be! der in
der Formel (1V) C eine NapBt iyl &r appd i &t ( llb*@lwcé 2ie G uppe SO3MIII)
substituiert ist. 26. Wassen odFilche Far bs?-atfzusamrensetzung nach Anspruch
19, beik5 der_ in der Fornel (I\/) D sine ni ederal koxysubstl t ui erte

Phenyl gruglpogmoder i n| e lcarb 0 ﬁ% ru
rst. 40 denr—tZZFar F%ﬁ) q‘% lel &?ﬁiﬁi hs, ag ﬁ 5:!19
bei der ire dangfevossil wMSQst @ﬁ\&ed aﬂlaﬁﬁLFﬁFbgtok@taus r @hdhstbhanB e
SO03M sudstangegeberen | Guppe2 8. auddesdbit lisp 3int Odiveer fdar lasdednf ms&mletdaumgchmhﬂnd
Anspr uch 129gegsheneq Sfuppg Y @usgewditrisii {V) E elsne Naphthylgruppe ist, die
. durch die Giippe S03M '{%gpstl tuiert ist. 29. Wasserlosiiche.
Far bstoffzusa der Formel (V) R eine
45 Mooy~ DR P i ol e R i efiBdos o
Wasser | osl i che Farbst of f zusamrenset zung n;
Formal ) R2 esine Phenyl gruppe ist, die T
ist. 31. Wasserl osl i che- Rax Nst Bi~F Res¥n+ey

am nogr uppe bedeutet. 30.

h Anspruch 19, bei der in der

ﬁgGr uppe SO3M substituiert
2h Anspruch 19, dd&XIder

i'a_der ,Formel (V) M Na, i oder sin N ede moni um !'st. 50 32.
Wasser | osl i che Farbst of f zusammenset zunggng ArfspBQgM 19, bei der die
wasser | osl i chen Farb- stoffe si ne M schudg aus C.|. Direct Bl ack-154 aI S

Far bst of f der Direct Brown-59 als Farb- stoff der pe

e, 2 et St el i s

der di e Waaae a&.& Naphthylgruppe, die durch die Gruppe SO,M substituiert ist, bedeutet, B
eine Naphthylgruppe, die durch die Gruppe SO,M substituiert ist, oder eine Phenylgruppe, die durch eine

l:-;deralkoxygruppe substituiert ist, bedeutet und M eine Alkallmetall Ammonijum oder ein Amin
edeutet;

50 Farbstoffe, die durch die folgende aligemeine Formel (IV) wiedergegeben werden:
55 c—N=N—D—N== NH2 {Iv)
. SO M

SO M 3

so  worin C eine Phenyl- oder Naphthylgruppe, die durch die Grupps SO,M substituiert ist, bedeutet, D eine
Phenylgruppe, die durch eine Niederalkylgruppe, eine Niederalkoxygruppe oder eine Niederalkylcarbonyl-
aminogruppe substituiert ist, bedeutet, und M wie vorstehend definiert ist oder Farbstoffe, die aus
C.1. Direct Black-18, -22, -62, -108, -113, -164 und -159 und
C.l. Acid Black-7, -9, -29, -48, -52:1, -94:1, -109, -110, -187 und -208
65 ausgewahlt sind;
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stoffe sine Mschung aus C.|. Direct Black-19 und C. 1. Acid Bl ack-109 al$
Farbstoffen der Guppe X und C.I. 55 Direct Black-64 als Farbstoff der

G uppe Y-sind. 34. Wasserl 6sliche Farbstof fzusamensetzung nach Anspruch
19, .bei der die wasserloslichen Fgpbg 3i94lgy gine M schung aus einem
Farbst of f der fol genden Fornmel (a) in der G uppe X und einem Farbstoff der
f ol genden Fuobswete deb§ruppe Yer G uppe Y sind: 60 6S 27 cy s Ll
iil11il 11 i /|Farbstoffe,diedurchdie folggnde Eormeiis) yiedergeaalyn WardeD:y 35, \Nasser| osl i che
Far bstoffzusam‘rensetzung nach Anspruch 19 bel der die wasserl 6slichen

Farb- K ;. stoffe e| ns M ung aus Direct BI acz 19 und ei nem

Far bst of f der f ol gend L-q E.1. Direct Black-93
und el nem Far bst of f der ge For el Gruppe Y sind: 25 &R

O 30 (so 3M) N- N :

2 . (c) SOCBNa ) so3Na

SG3Na so§Na 35 (HOH 4C 2 3 NK- @S CH3 CH
-N =N worin E eine Naphthylgruppe, Ne‘tﬂrcthe%ré&ae SO.M substvtuuert ist, oder eine Phenylgruppe, die
7~P 2 SOBieiod NikarbiByigruppe, eine Niederalkdxygrpbe, 4 rederalﬁylcarbonylaml e o&%ﬂ%‘fé)

3 45 Reverfderlvatmgume._‘me wahpisd@urgh diniGegps SOheibstind@ngaindaa subatituleniist hediditet,
col or anté @ Yigpaaiivs “RPF Nigdpratkexypiupps ader eing iedprekdcagbondeminpgrdprepedeutet,
nel ange d’ %Fﬂ" S‘ﬁgbi'" ﬁ'eq%’ﬁm% @#&ﬁ% édlseoa?!‘%ﬁ‘ébs‘“é'&ﬁé? bpdputel: RQur
totals en co @ra\agsmabyg;r 0sPl gt '1 ‘en poids sur | a base du
pOi-ds total dol DireptBriex-ak, eubﬁgmbrﬁderrent chacun des col orants

sati sfaiZant &l Pae%émnt59@ndde7l nie par |’ expreSS| on (1) ci-apres, et un
nel ange de at@;

ns au nonmbre de deux sati sfaisa
casai t1 on mﬂs@(ﬁg' g s R L ) 08 e

55 in ge Sd‘ nd eine -sub$titterten Phenylazogruppe ausgewaéhlten Substituenten
flll 60 28u hat* et b* sont 1es indices de chromaticite d6finis dans Iespace
V1*, a*, r{i" E/aw?'@hcfre ﬁarh#toqa@ammerv@tktmgamh Ahsorrudr @, beiatsr mdeoﬁametsun) A eine
utilises e 83@3 ugh er"" 'f hd'ﬁﬁﬁgP%S%Mﬁué?m s’Ft $ %GI‘I eu Qa L
i nsdes aab Aty i m e MR By e
groupe ol Rypgpt &t CI dessous: et

U 23. Wasserldsliche Farbstoffzusammensetzung nach Anspruch 19, bei der in der Formel (III) M Na oder
iist.
24. Wasserlosliche Farbstoffzusammensetzung nach Anspruch 19, bei der in der Formel {IV) C eine
Phenylgruppe ist, die durch die Gruppe SO,M substituiert ist.
35 25. Wasserldsliche Farbstoffzusammensetzung nach Anspruch 18, bei der in der Formel {IV) C eine
Naphthylgruppe ist, die durch die Gruppe SO,M substituiert ist.
26. Wasserlosliche Farbstoffzusammensetzung nach Anspruch 19, bei der in der Formel {IV) D eine
pi:ederalkoxysubsutunerte Phenylgruppe oder eine niederalkylcarbonylaminosubstituierte Phenyigruppe
< is

— 40 27. Wasserldsliche Farbstoffzusammensetzung nach Anspruch 18, bei der in der Formel (V) E eine

Phenylazogruppe ist, die durch die Gruppe SO,M substituiert ist.
28. WasserlGsliche Farbstoffzusammensetzung nach Anspruch 19, bei der in der Formel (V) E eine

‘ Naphthylgruppe ist, die durch die Gruppe SO,M substituiert ist.
U/ 29. Wasserlésiiche Farbstoffzusammensetzung nach Anspruch 19, bei der in der Formel (V) R! eine

45 Methyl-, Methoxy-, Ethoxy- oder Acetylaminogruppe bedeutet.

30. Wasserldsliche Farbstoffzusammensetzung nach Anspruch 19, bei der in der Formel (V) R? eine
Phenylgruppe ist, die durch die Gruppe SO,M substituiert ist.

31. Wasserlosliche Farbstoffzusammensetzung nach Anspruch 18, bei der in der Formel (V) M Na, Li
oder ein Niederalkanolammonium ist.

50 32. Wasserlosliche Farbstoffzusammensetzung nach Anspruch 19, bei der die wasserlslichen Farb-
stoffe eine Mischung aus C.1. Direct Black-154 als Farbstoff der Gruppe X und C.l. Direct Brown-59 als Farb-
stoff der Gruppe Y sind.

33. Wasserlosliche Farbstoffzusammensetzung nach Anspruch 19, bei der die wasserldslichen Farb-
stoffe eine Mischung aus C.l. Direct Black-19 und C.I. Acid Black-109 als Farbstoffen der Gruppe X und C.l.
. 55 Direct Black-64 als Farbstoff der Gruppe Y sind.
34. Wasserlosliche Farbstoffzusammensetzung nach Anspruch 19, bei der die wasserloslichen Farb-
stoffe eine Mischung aus einem Farbstoff der folgenden Formel {a) in der Gruppe X und einem Farbstoff
der folgenden Formei (b} in der Gruppe Y sind:

60

65 //
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65 autres colorants 6tant choisi parm des col orant s—dﬂ—gfeups—A(——l—ﬁm—ques

ci -~dessous: 28 EP 0213497 B1 nts
du groupe X Colorants representes par la fornule (I I I) ullﬁhﬁﬂ“jtﬁm lm
[ert] dans laquelle A represente un groups phenyle subs

(al kyl e.inf6rieur)-carbonyl ami noEPU® 213487 Blkoxy inferieur, e group.
SO3M ou un groupe phenylazo qui peut facultativepgent etre substitu6 is par

| e groupe SGBM ou un groups naphtyl bstitu6 r le group. SGBM B
repr6sente un groupe n e NUb§-H pay; ou un groups
phenyl e_substitue par pe al koyy— nférie repr6sente un 2! al
alcalin, I"ion amoni u ne am nef( Jos cokgr Hggs t6s par |la
formul e générale (1V) stivante 20 HO 3 N - N-N-D- N=-- N-

=N=NN SO, Li S8.Li Qv 25

O M so3M dans | aquelle C iepr6sente un gr éupe phényl e ou naphtyl e substitu6
par |e §roups SOBM D repr6sente un 30 groups phenyle substitue par un
groups al kyle inferieur, un groupe al koxy inférieur ou un groupe (alkyle

i nferieur)-carbonyl am no et M adcqi definition dongg -desspss, ou degb)
colorants choisis rm I Di rect , 108, 113,

154 et '3?59-;!.0 5] Nd:eN N=N NIIOQ, 10 187 et
208. ,s Col orants gr oupe epr 6sen la formy (1\/) 40
E— NEN dans | aq@éI le E

resente un groups naphtyle substlt% par | eSgsddp. SO3M ou un groupe
ph6ny|ewsubst|tue par un groups al kyle inférieur, un groupe al koxy

inferieur, ugs wagémgsnw Isvdsﬁmmaén%&mg% WY ich b Ber e WiksHBOMRG Farb-
plBNY| azo stife o6 Mischiig ks Il DibeOVBRIRK-19RInki Qindrd PErbatbftider foftfendeR FerRLIBIGN SéBNppd.

r epr esent amg@.l. mnmgmmpa urdl dingmcFatbistotf iercfolgendem Faymelligisn der IGooppe V38 | eur ou un
groups %al kyl e i nf6rieur)-carbonyl am no, R2 represente un atone d' hydrogene
ou un groups phényl e substitu6 par Is groups SO3M n a la valeur 0 ou 1 et

Ma la definition donn6e ci-dess i des col orant ggchoi sis parm |es
colorants: Noir Aci CI 27, 7et1 D|r ct C. | NHG4, 93 et 9
et 55 4 Brun Di p+N I st rement sw(\‘f nt
| a revendl cati on 1 ans I eque dans e (111),
represente un grouP enyl e portant au S urge tituaso isi entre
un groups (alkyile i nf erieur)- carbonyl a g p g?I'oups al koxXy infé6rieur,

| e groyps SO3M et un group. ph6ny| azo & sub PB uant SC3M

(I'IOH4 NH-O S

- __“_@_ (@),
N 40
_ 50 Ol{ ) SO NH (C OH ) 3

SO NH(C OH)3

45 Revendications

1. Liquide d'enregistrement comprenant au moins deux colorants hydrosolubles et un milieu liquide
constitué d'eau ou d'un mélange d’eau et d’'un solvant organique hydrosoluble, dans lequel la teneur totale
en colorants hydrosolubles est de 0,5 3 15% en poids sur la base du poids total du llqulda d'enregistrement,

50 chacun des colorants satisfaisant a la condition définie par I'expression (1) ci-aprés, et un mélange de ces
colorants au moins au nombre de deux satisfaisant 3 la condition définie par 'expression (H) ci-aprés

0 S/a*i? + b*i? ¢ 10 (1)
55
0% /(% ari)? + (T b*i)? &2 (11}
80 i=1 1-1

ol a* et b* sont les indices de chromaticité définis dans I'espace (L*, a* b*} CIE 1976, / indique le colorant

d’ordre / des colorants utilisés ensemble et n est un nombre entier égal ou supérieur 3 2, I'un au moins des

colorants hydrosolubles étant choisi parmi des colorants du groupe X indiqués ci-dessous et l'un des
65  autres colorants étant choisi parmi des colorants du groupe Y indiqués ci-dessous:

28
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3. Liquide d' enregistrenent suivant |a revendlcation 1, dnns |l equel A dens
| foffrute (I11) est un groups 60 naphtyle substitue par roups SBM 4.
Li qui ds d' enregi strenent suivant |a revendication 1, da ﬂu %munﬂtmll a
foromule (I'11) est un groups naphtHPeM_Eéstltue par le g

groupe phenyl e portant deux subst o I nferieur. IC]UI .

d' enregi st EQEBRL o5 YioYpdk | @ revendication 1, dans lequel Mdens |la forrrul e
(1'11) repr6saniceantdreprdsdntés p&a formule M) shivaiptet d. d' enregi strenment suivant |a
-revendication 1, dens lequsi Cdans la fornule (1V) est un groupe 29 *
C L M5 S * EP 0 213 497 Bl phényle sub \tub par | e groupe SO3M 7.

Li qui de d' enregi strenent suivant |a reven at I on dans | equel C dans |la
formule (1V) est un grAupN=mNphBy+ N =8NbsHy -~ 2gr oupe SGBM 8. [III])
Li qui de d' enregi strenment suivant |a reven 1, dans lequel D dans |a
formule (1V) est un groupe 5 phényle aggule anso Mkoxy inferieur ou un
gr oupe ’dh6ny| e a substituant (al kyie i n? Bl eur) car bgnyl am no. 9. Liquide
d' enregi strenent suivant |a revendication 1, dans |lequel E dans la formule
V) est undgistieneiedepriden®@n 51l dhlme sﬂﬁdhtu'eﬁargﬁgﬁépﬁa (S f&iblir)-dattdbISHRino, un
d' enr egi st gepadikaxyinf@ietr, legroupe 6044 aadn Poupe ,phdﬁlazo duippuefactathensni Arefsobsstiwb e
V) est’sunP r‘empﬁaﬁﬂa’ﬂyweu%emm Diu’BtV caubgtitué égaa peroup@ FW:M B représente un|dropede
d' enr egi st ¥ eng N Bt qr‘gﬂ?zl_;!é‘ ﬂéﬁ‘ébsﬂ'té?]%P" rroupssgleoxy inferigyingl| o
(V) repr6sent Q‘%fgfo bl asatale ) RNtaOU acet yl ami no. 12
Li\gui de d' enreg| strerrent *suivant Ta reven |cat|on 1, dans lequel R2 dans la
formul ezo( V) repr6sente un groupe phényl e substitue pgg, | € groupe SO3M 13.
Li qui de d' enregi st rerrent sui vant |a reﬁ(@zndl cat i on 1 s lequel Mdans |la
fmle V) reprGSec? — =R ¥INH.UM i nferi )
14. Liquide d' enred strerrent sul vant | di cat i on—k | equel |

col oransss hydrosol ubl es consi st ent elange de NoirstQpMect C. |I. 154 en
tant que col orant du groupe X et deSCBj’&n Direct Cl. 59 el tant que
colorant du groupe Y. 15. Liquide d' enregistrenent suivant |a revendication

1, dans | egugliadubi € t Ayl GRS bar | 830N, oTR r@ﬂﬂ{’e e
NO' r Di EoerroGpinheﬁﬁeg bs@é B‘Q gg&re% ﬁ%fsn&%&ﬁ%&u bio:;eld?ﬂéle’fﬁﬂl (erl.ﬁ'rgrgl talkyle
groupe X etnféleuiNoarboriiantriet B.alla déBriti@itobisa ti-dgsses; ©0 dsrcalbtanduhgs‘mape- 196.colbfants
Li qui de d' enrggr BirgcbGrb 19, 2846201984 118.454 UK @ cati on 1, dans |equel |es

col orants hydPMEOFSRtEE % ahEP Sttt TedfPOuHOET 8?88 d' un col orant de fornule

(a) swysantcg,o%gsd,)g?é&requpe X et d' un colorant de formule I b) suivante dans
| e groupe Y: présentés par la formule (V) S031i

N E—N=N N=N |
(V)
| 6.8 (SO.M) _

45

dans laquelle E représente un groupe naphtyle substitué par le groupe SO;M ou un groupe phényle
substitué par un groupe alkyle inférieur, un groupe alkoxy inférieur, un groupe (alkyle inférieur)-carbonyl-
amino ou un groupe phénylazo qui peut facultativement étre substitué par le groupe SO,;M, R’ représente

50 un groupe alkyle inférieur, un groupe alkoxy inférieur ou un groupe {alkyle inférieur)-carbonylamino, R?
représente un atome d’hydrogéne ou un groupe phényle substitué par le groupe SO;M, n ala valeur 0 ou 1
et M a la définition donnée ci-dessus; ou des colorants choisis parmi les colorants:

Noir Acide C.l. 27, 137 et 158;

. Noir Direct C.l. 64, 93 et 94; et
55 Brun Direct C.1. 59 et 127.

2. Liquide d’enregistrement suivant la revendication 1, dans lequel A, dans la formule générale (),
représente un groupe phényle portant au moins un substituant choisi entre un groupe (alkyle inférieur)-
carbonylamino, un groupe alkoxy inférieur, le groupe SO;M et un groupe phénylazo a substituant SO,M.

3. Liquide d’enregistrement suivant la revendication 1, dans lequel A dans }a formule {llt} est un groupe

60  naphtyle substitué par le groupe SO,M.

4. Liquide d'enregistrement suivant la revendication 1, dans lequel B dans la formule {lll} est un groupe
naphtyle substitué par le groupe SO,M ou un groupe phényle portant deux substituants alkoxy inférieur.
N 5. Il.-iquide d’enregistrement suivant la revendication 1, dans leque! M dans Ia formule (i)} représente

a ou Li.
65 6. Liquide d’enregistrement suivant la revendication 1, dans lequel C dans la formule (iV) est un groupe
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o . s SOBLi  SOLi - /sa:"”’//;% ocH
T SO L L

d' epnregi strenent suivant |a revergb ILes col orants
hydr osol ubl es 45 consistent en un rrel nge N0|r D| rect Cl. 19 et d' un
col or ant ahbérfylersobstiaié{par) le groupad®l. dans t o group e X, et de Noir Direct CI.
93 et d'un colgurided" eru@r#t@mmlswrxtjba reygpdjeatiand, @mﬂquaéc@nalamm\ﬂe@"@swn groupe

OH 50 naphtyle substitué par le groupe SO;M

Ef Ligujde d'enregistrement suivant la revendication 1, dans Jequel D dans la formule {IV) est un groupe
N kN = N I}lh yle a uant alk&Xy mférieur ou un groupe phényle a substituant (alkyle inférieur)-carbonylamino.
~~~~~~~~~~~~ gt qG)ie a'eite é\lﬁrement suivant la revendication 1, dans lequel Edans la formufe (V) edlaun groupe
so3f a 55 phénylazo substitué par le groupe SO,M. o3Na (HOH4C)
H3NH3S 10. Liquide o’ enregrstremenCsn.q)\@nt la revendication 1, dans lequel E dans la formule (V) est un

~~~~~~~~~ _groupe naphtyle ¢ su papls groupe H 3
I 1o o LA

0213497 Bl B2. LigLigeld eHRedit@MBRGLISIN RIVBBAdIGHSNE Bins lequdl eV@insliaGatnuRV) keprébains
| equel | a unanape pbévyialsebsiiné poll@graumtesSCiMdr osol ubl es va de 1 A 8% en poi ds
sur |la bas &stpagemreﬁ'sawemm swrf laae/ead'@ﬁweb dajisfeayel it dang b forwmwg?aréﬁswe
pase de’cdF d@’fg{ ?*%aggﬁﬁ " 4% ﬁiﬁ”re%a‘%mtmm 13045 s ol e et
rDl 8hun ct@.l. 5§

col orants c%ﬁsl. Eistie CAbBMAD GDUSAK btY
condi tion eﬁasntauecolménthugeepﬁseﬁa on ) 5 sw vante et le nﬁl ange d' au noi ns

dé-kL),( ‘col or antls Unpitie clieraglsirerers atuvmft aa maertdicationgl, clansdipquiebles delprents dwgrasolubles
expr é8si® Qs ﬁ? E @‘% de Neiy Dir de;NgirAcizle C.I.J§¢en tant que colorants du groupe X
et de OII‘ eC
I'II'

"“ ol rom umu&ﬁﬁ;? hydrosolub
quu u E{f Vi %Ifl les, colora ydrosolubles
(W 0b a* @hsditnt SGh meed B heaséa R e &tvem Qirls o o gt o™
a*, b*) CIfEmikﬂ)aY(G)suivaﬁtSsargneg.bepeae orant d'ordre i parm | es coI orants

uti | is@8% conjointenent, et n est un nonbre entier egal ou superieur A 2,
|"un au 20 noi ns des col orants hydrosol ubl es 6t anPHchoi si parm |les

colorants du groupe X indiqu6 c '‘un_dles ~auifgs col orants etant

choi si parm : Adi Yds @ ous? (a)

30 .

SOBLJ. SO3L:L

5

OH (b)

Lio.s —-@- N N= N

i =
503L1

o 17. Liquide d'enregistrement suivant la revendication 1, dans lequel les colorants hydrosolubles

45  consistent en un mélange de Noir Direct C.1. 19 et d’un colorant de formule (c) sulvante dans le groupe X, et
de Noir Direct C.l. 93 et d'un colorant de formule (d) suivante dans le groupe Y

- ©)-»- @ N'N.. @ .

SO Na
55

(HOH C ) NH-O s

“’ th——N@ @
SO

30 NH(C OH) OH)3 SO NH(C H OH)3
65-

30

~]



-—

Col orants du groupe X Colorants repr6sent6s par’la formE 1’1110 sui vante
2 !,

cal oranes o Wi,

|1 30 dans laquelle A repr6sente un groupe phényle sub

(al kyle inferieur)-carbonyl am no, r | koxy i nf6rieur, |e groupe
B CAIRART

SO3M ou un groupe phénylazo qui p enent, etre substitue par

| e groupe SO3M. Liuide & edFegidiPement Binai B reveh@itaibh @, RAL i1dgBel 95 RMBS 151818 Mn dBlorants

repr esent e hudrogphuhigsova dapRBH e meldly sirild e papoidsaogl MURLIASABMegistraniengr OUPE
%5% colfralx ydrqsplghlpse ispmprenavit ue prélanga tdéauymoine detx

phényl e S“*%%%F i§¢ #tlagnal uﬁu 4 Cps.Col satisfaisant | ifion.définie gar I ign ()
i r C (! esplan

al cal i n.e u Eﬂg i £ s AL eoror e ek P S S T et i por
o u v - N

NEI M 3M e 3 50 dans laquelle C represente un groupe

phenyl e ou naphtyl e substitu6 par { 3M D represente un gr ourﬁ:]

phenyl e ,substitue par un groupd 2lf/kgte®ihfktidug, 1&n groupe al koxy '

I nferieur ou un groupe (alkyle infé6rieur)-carbonylamino et Ma | a

5 - lsis parm |es colorants:

, ;13154 gt 0;y Bl Noi r Aci

Ep}éﬁjl)o 18 i.)_:gi]ézbh. Colorants du grou%g]Y

ornmul e (VM sui vahte 60

définiti on donnee ci-dessus; o
Noir Direct C.i. 19, 22, 602,51
Cl. 7, 9, 29,48, 52:1, 94:71,
Col or ant'$ representes par la
HO E - NN N==N
(V) 65 ol a* et b* sont les indices de chromaticité Bfinis dans I'espace (8(, 8Ob{) CIE31976, Ndédigne le cdlorakl L
M S_* EP (X8 oprrpiiessaletmntsatiiés qosiointemsny §aeptius nembrgﬁoﬁrp@ahvagleerézl Fun au
subst | t 66 [JEP"I S EHiEROYSrpspies éinnt @Pq%gggn'g%ﬂ‘gwa&;sgg_s@m’g,@d ugSriepsgite st
al kyl e inféerieur, un grou?)sc %T'I?(a)rﬂ'/ TRTBrT eur U g'r"o'ﬂlbes‘e’ ct’aﬁs‘f( e

i RE6r i eur) -Cotrdnesnyd groupeixno ou un groups phényl azo qui pout facultativenent
etre subst i t u€olgrants reprégersésrer BABvule Rl suspnesent e un groups al kyl e
inf6riethk, un groups al koxy inferieur ou un groups (al kyle

i nferieur)-carbonylamno, R2 5 representggun atonme d' hydrog~ne ou un
groups phényl e substitu6 par | e groupe SOSM ma.val eur 0 ou 1 et t
tel que difini ci-des®us! ‘Bﬁﬂ@s‘é“o’l:&an s farni |es col orant's Noir
Acide CGd . 27, 137 et 158; Noir Direct - datM 94; et Brun direct
C.J. 69 et 127. S0,M 3

dans laquelle A représente un groupe phényle substitué par un groupe (alkyle inférieur)-carbonylamino, un

35  groupe alkoxy inférieur, le groupe $0,M ou un groupe phénylazo qui peut, facultativement, étre substitué
par le groupe'SO;,M, ou un groupe naphtyle substitué par le groupe SO;M, B représente un groupe
napl!tvle substitué par le groupe SO;M ou un groupe phényle substitué par un groupe alkoxy inféricur et M
represente un meétal alcalin, un ion ammonium ou une amine;

. - les colorants représentés par la formule générale {IV) suivante
e 40
. HO NH 5
U —N=N—D—N= N=N
RS © O S S
S0 oM |

50 dans laque!le C représ.ent'e un groupe phényle ou naphtyle substitué par le groupe SO;M, D représente un
groupe phényle substitué par un groupe alkyle inférieur, un groupe alkoxy inférieur ou un groupe (alkyle

::r:’flérieu:)-cafbonylamino et M a la définition donnée ci-dessus; ou des colorants choisis parmi les
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