EP 0 463 737 Bl Description TECHNI CAL FI ELD 5 This application rel ates
to imk formilations for ink-jet printers. BACKGROUND ART Thermal ink-jet
priRters operate by enploying a plep glagd ¥37084 resi stor elenents to expel
droplets of ink 10 through an associated plurality of nozzles. In
particular, each resistor elenent, which is typically a pad of a resi stive
mat eri al mwbtkbmg.about 50 [err] x 50 [err] is located in a chanber filled
with ink supplied froma reservoir. A nozzle plate, conprising a plurality
of nozzl eIEINGALTIEBHeni ngs, with each nozzle associated with a resistor

el ement, defines one side of the chanber. Upon energizing of a particular
resistot el JHEHPP""%E"’H?"BEF&'"%P@W@@'M%P'F"&ﬂsthrough the nozzle toward

the print whet her paper, transparent film or 15 the like. The
firi ng of Mﬁs is typi caIIy under” the control of a m'croprocessor,
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penetrat e t Tge figip daleragoeshef jbe oarderc(hpisally A9t §O mcdiametariyequires that thel ink metieles e
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35 [err] ‘ferresjondidg to the formula in the free acid state of [err] wherein 50 w is
‘CO0H, X IS Hor COOH, Y: is H COOH or [err] Z is H COOH, or
[err] &hAd R |s H [err] 55 provided that there are at | east two COCH
groups and that %t he nunber of COOH groups is equal to or greater than the
‘nunber of [errF=gFoups. The ntration of . t,t;e dye in the inks ranges
from0.5 to 20 W %\ The ink fur}\\Qer include Uf to 3Q wt % of a
‘wat-er - soI ubl & orga TS0l vent for/fhe!ﬂym%aer. 2
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wherein
50 w is COOH,
X is H or COOH,
Y is H, COOH, or SO3H,
z is H, COOH, or SO3H, and
R is H, CH2COOH, or CH>CH2COOH;

55 provided that there are at least two COOH groups and that the number of COOH groups is equal to or
greater than the number of SOsH groups. The concentration of the dye in the inks ranges from 0.5t0 20 _ -
wi%. The inks further include up to 30 wi% of a water-soiuble organic solvent for the dye and the balance -
water. ;
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EP 0 463 737 Bl EP- A-0356080 describes anionic dyes suitable for use in

i nk-jet printing. The dyes have general Fornmula | above, w th side-groups
defhped as follows:- Wis COOH X i sgprip 46878z Bjerr] hal o, hydroxy, nitro,
cyano, [err] al koxy, or [err]-acylamno; 5 Yis H,COOH or [err] Zis H,
COOH or [err]. R& R are each independently H or -al kyl substituted by O,
1 or 2-COOR2 Eir-819p5608] desetfbes gnippic dyes cquitdblel oy se jor ikrietl erintings afihe tdyesr kava rgenesdl

| east two Comy ﬁgggsmﬁﬁ'eﬂﬁaﬁcﬁﬁﬁdﬁmﬁﬁﬁ$?of COOH groups is equal to or 10
greater thaMi®®thunber of [err]groups. The printing inks described in

EP- A- 0356080'S EafOQidm0atH Palgrrvargy: ‘E%Wﬂ?%@tffa"{‘)’hg"éﬁ + 9" S rRCACHATIRG: an aqueous
medi um Th‘vz k; %g& 4 iy contains 0.5%to 20% by wei ght of the dye based -
on the tot Q he [ nk. The_ ink n also,c L various '
wat er - sol u 2%3 o 1?ﬁh_é:"§§§f1§eé‘{rlﬁn§°'3‘%F"?"ﬂ’gs"83%§ftec&¥[_ éoé)%{é&%%(ﬂ?e"%nks are

sui tabl y MRl ks thel lhele' ] Mkost 5 doBft PIoD'SRT P fid nGHdaISPEBOR KB £ Bhual to or
vat er f asf, IpsateP ihaflinb NomtaP o308 rougs! | OT LS CONtinue to develop Turthe

| Mprovement’s 4y Aditing! ks BedcRbddaf) Br-a-bBssoBl &7 Bktaih BAELEH @ Byel loPinb d6iRe fohRuid A %n Of
an i nk comyghedudBedittl. TS ik pralerdbly QBntéinsai6ot B 200 ByOkeight Sitid dio Bagdh omtihe kddd Wbight WO
different dyesinkEfelnkQhn MY dohtain Vdtodsivitch-sdicasigatic Sbiaing foritiedtgpendent | y
corresponds t whitdife htkeTikstare? Slitablly dnebldydd in thermal ink-jet printers and evidence exdeldht Waterfast
wher ei n M/ printing oftliplely, efidits continueXo develorsfultheoimpfo@ihéntsin ink formguldtionsCOOH, or [err]
Z I s H, COO, presentinwentipn pronideRthe use of aiHink Pempri$i@OBHW%sr [err] provi ded that
‘there are at al s 0.5% o 2@19@Hagﬁwgsf 3 fegstttive differprs dyiepnbreh of whichpinHhe)frepugsisl state,
equal to or Indgependesfiveorrescondsinthe endunber of [err] groups, b) up to 30% of
a wat er-sol ubl e organi c' solvent for said dye, and ¢c) water in & thernmal
ink-jet Printer to reduce nozzle clogging of the printer. Preferably, each
dyesgonpri ses at | egst=0% by wei ght—af the.dye m xture. Preferably, the
two different 45 . ' he mixture i R¥a ratio of from 15:85

to 70:30, nore pre 7608 =30 NdyiS S at k?ﬁre are
from2 tg 4 COOH gr{uRs. IS ¢ gferred tha f Yo ot t he COOH
groups are attached 't =mi=dat i C carbojn ato Xis H W

may be in the ortho, ixeta, or paga pos\tiongyi kb
but is preferably in the para pogition.j Howevar ,

de azo group,
red that X is

#o—~Jroup. It is preferred that there are
not nore than two [err] groups, ¥I.e., tRat Y and Z are not both [err] It is
al so preferred that there are nore COCH groups than [err] groups. The inks
used in thiswhergienti on conprise, by weight, from0.5 to 20 wt% dye (total),
‘up to 30% orgaWi c 8&PPHNt, and the bal ance nostly water. A buffer is also
enpl oyed®t o nmafnt dFH o FBOHNk at a pH between 7 and 55 9.5. QO her adjuncts
comonly foundYin P HKCPHH: of $%&: such as a biocide, may al so be added to the
i nks. Use of af | a¢ °E§|?:’IE’ 2S(D(r)ﬁ_sults in better ink and pen

' ' asfI '
_perfor mance. provi\(qleedvI at’there arg ap ?ét go COOH groups and that the number of COOH groups is equal to or
i 40 greater than the number of SOzH groups, . .
el b) up to 30% of a water-soluble organic soivent for said dye, and

c) water
in a thermal ink-jet printer to reduce nozzle clogging of the printer.
Preferably, each dye comprises at least 10% by weight of the dye mixture. Preferably, the two different
45 dyes are present in the mixture in a ratio of from 15:85 to 70:30, more preferably 50:50 by weight.
it is preferred that there are from 2 to 4 COOH groups. It is also preferred that at least two of the COOH
groups are attached directly to an aromatic carbon atom.
Where X is H, W may be in the ortho, meta, or para position with respect to the azo group, but is
preferably in the para position. However, it is preferred that X is COOH and that the two COOH groups are
50 in the 3,5, 3,4-, or 2 5~position with respect to the azo group.
it is preferred that there are not more than two SOzH groups, i.e., that Y and Z are not both SOsH. It is
also preferred that there are more COOH groups than SOzH groups.
The inks used in this invention comprise, by weight, from 0.5 to 20 wi% dye (total), up to 30% organic
solvent, and the balance mostly water. A buffer is also employed to maintain the ink at a pH between 7 and
55 9.5. Other adjuncts commonly found in ink-jet inks, such as a biocide, may also be added to the inks.
Use of at least two such dyes results in better ink and pen performance. However, even better -~
performance is achieved by adding a phosphate, such as ammonium phosphate, to reduce kogation and by--~
adding a metal chelating agent, such as EDTA, to prevent metal ion precipitates and, consequently, further
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performance is achieved by adding a phosphate, such as ammoni um phosphat e,
to reduce kogation and by adding a nmetal. chelating agent, such as EDTA, to
prewent metal ion precipitates andgp gagsesiuent!y, further 3 EP 0 463 737
Bl i nprove resistance to nozzl e clogging. The dyes of the above fornula can
be prepared by diazotization of the corresponding am nes, as described in

t he aboveimudve rasistancs tEmzAe OddH®E81. Exanpl es of suitable m xtures of dyes
for use in tThe dyeskef Bhe abayp Jorinpig can be proppred By divgntizalonsof e correpgoading aminesy\asind
X are COOdescoeddn fip a@EV?'@fe[e@qu] EFRA-P415551. Bypmpleq of suitabigymixiyeps ot difes fapasgrp the dnks

Y and Z arkthigjinvegtionsarg as ??é'sl I1:  Wand X are COOH, Y is [err] Zis H, 15
Ris H PreP\‘-?r'anyw %‘}i’é 5‘39(9 fs present in an anmount of at |east 10% by
wei ght, based on i ned wei ght of the dyes. However, for sone

appl’i cations, i nk s ‘ations of equal absbr bances. may be deS| rably
enpl oyed, i ledEerRd)QQI%@o% t he best conpronise In propertles of the ink.
The dye,g of "Theé. prg ﬁ'itaré nventl on-are preferably used in the form of their
sal t:;s, such as al kpkiy, letal 20 (Na+, K+ or Li+) or ammonium or; substituted
ammoni um sap emThq;egn@ngefg@bppd by m xing a dye which is in the acid form
with a stoichi ometyjkgogqount of the appropriate base in water. |If one
starts with the sgiswn salt of the dye and wi shes to convert it to another
salt, esg.;,; anmmonirigH.t he sodi um form should be acidified to precipitate
out t he aci drréferabiy, eddhelya i ptbsbrd frman anotidit@hattigastarD% by wielght, thdse antir @pibined eeigiase,
e.g., NH4oOHe dyes. ayevee forcsome sapplicatiops, rimkpioanulativne chenud stiserbangesi may & desialdy
wi th the lemplavedsin erderde obtein the hesh eoredromisene prrpertios otthelink.i ons. Preferably, the
anmmoni um sal e @W)theowreqewemwf@s aresprafafably yead in Hhetfered 9hthals salsesugh a¢ pllali metal
i nvent |26n(NaT‘H€'°d e’§‘ﬁ‘a °'%{‘F’§8' Sybstiging\ paymopiym sgit. Thase gﬁ‘ﬁﬂﬁ?ﬂﬁﬁ'@‘ﬁ!’&"‘ "’5‘??" 1R
exchange P "ﬁWﬁﬁH‘P%°? '8? P&rp"ﬁe BTSP Bhrg"‘ éﬁ?{?
resin. Théa'ﬁ' Ghd‘”‘ \/:ﬁ"'t1 "'t ' Hp th
am’ani um {0 precipi e out the aci orm acn 5\ then treat hgv e apgejns "eﬁi
ﬁ gb iR egf 2? B Ml bt
4, 785, 32 ool rﬁ? m%gloty wm as .
the present AQRLLE B g T S Tor Ll b AT S0 Lo
preferabl Ymhbim S biOa BIG actcat Bitang redill @ndlias 'sfeaa,&%dmh& BRmbiintfor b Nt
of the inkhe dclagsd Vafi dinodfum| Hyakidd. Whis (hycRSss¥ Ess6bbd mbleGully Gn 0TS Paterid 2&7de, b2,
Prepari ng issiva Novermbend2, 1988.and Bslghéteto tRtsahe AsignddiaX thdpRSendipplidtid W t h vari ous
wat er - 3ol ubl ®e @ikg adhtain eobd 0.6% (s 200 esterably\adne 1% 30 1 a2k 1y vaighdt itte dyed baad on the
present, idal peight et thdink, trecrising tatibass twordges @éfedto 30% of the i nk. 35 The
wat er - sol ublléuidr e used ddrviireriadng the Ipredent [inks rirfcludd waterodnd reixtwrbs afswatert withrvatious
et hanol , malgr-sjybia oFganic solyantspWher a wateheplublecirganis selvantiis aasbnt. it erefecably tcanrtiiutes
i sobut anolfrom 2 te182% ef fhinles f or mani de and di met hyl acet ani de; ketones or
ket one 3l coHBP w%eaeq\ub&smaw %@"ﬁd@?“ﬂ?a‘b&oﬁ‘!@"%ﬁ [AviAlS e meé‘taﬁ‘%!-r ethangle f{-peppanol,
tet rahydr d?PEfP%?ﬂm n'Hb‘Eﬂ“ Wta@ﬂnt‘é‘?bﬁ?'ﬂ)% R@ides oty %1 Ay foEragides afch

and dlacet e alcohol; ethers such as

as 2-pyr r p of
1, 3-di i &2 a" ‘HY ﬁ} g RS STHElh 25 U ,55 eyt
gl yCOl 4§n (% X'k lgénd th% | écgf:s Sal yleas gr& UXIF &hylene
_COI"ILaI nrn l ¥I (.eo? ugre éjeﬁc&; Lllq iglycol, hexylene glycol, and diethylene

glycol other polyols such as glycerol and 1 26-hexanetnol and lower alkyl ethers of polyhydric alcohols

such as 2-methoxysthanol, 2-{2-methoxyethoxy)ethanol, 2-(2-ethoxyethoxy)ethanol, 2-methoxy-2-ethoxy-2-
ethoxyethanol, 2-{2-(2-methoxyethoxy)ethoxylethanol, and 2-[2-(2-ethoxy-ethoxy)ethoxylethanol.

45 Preferred water-soluble organic solvents among these are glycols and glycol ethers, such as ethylene
glycol, diethylens glycol, triethylene giycol and 2-methoxy-2-ethoxy-2-ethoxyethanol; polyethylene glycols
with molecular weights up to 500; and heterocyclic ketones such as 2-pyrrolidons, N-methylpyrrolid-2-one
and 13-dimethylimidazolid-2-ons. Preferred specific solvent mixtures are a binary mixture of water and
disthylene glyco! and a binary mixture of water and 2-pyrrolidone.

50 Use of at least two such dyes in thermal ink-jet printing results in better ink and pen performance,
including the following properties:

1) reduction of nozzle clogging,
2) reduction of pen bearding,
3) reduction of ink bronzing on paper,

55 4) greater pH floxibility, and

5) control of hue characteristics of ink. -
‘Reduction of nozzle cloggmg is defined as a missing or misaligned nozzle(s) due to crusted or dried mk ,-/
in the orifice. . LA



gl ycol, propylene glycol, butylene glycol, triethylene glycol;

t hi odi gl ycol’, hexylene glycol, and diethylene glycol; other polyols such as
glyderol and 1, 2, 6-hexanetriol; andgpouss 78r Byl ethers of pol yhydric

al cohol s such as 2-net hoxyet hanol, 2-(2- nethoxyethoxy)ethanol

2- (2- et hoxyet hoxy) et hanol , 2- nethoxy 2- et hoxy- 2- ethoxyethanol

2-(2-(2- et hoggfe lgtamgpy§se\qnqmm crygigliges out of the pen nozzles and can grow to 5 mm or
2-[2-(2-et mmtere@ helsht) Brerkeiding oRmiFowhen e pen is fisfteqftoinp capning: siation; eff 4 pinker and is
organi ¢ sol eeed “5Wb‘§ t hese are Lyco S andgﬁﬁycoj ethers such a '
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dyes .in thegBiNg INNbisBhydaydliyiiikinef At @iethihoRRInEIE TRIS ttrishyeroReHetipRnindiBRdAE,S
i ncl udi ng tha Horabo@édien BT BécahyRsie) My b6 Uskat A8 oin SvRbinaton GHith GadhNdher 3) with
reducti on odthgpeatrel0ar di ng, 3) reduction of ink bronzing on paper, 55 4)
greater pH fl ahé bud oftay blackrink 5 )impodadt with respech ticappbasnae and acbptanse df thenliewer. For
Reduct i ors. odxanpia,zl biuishl hogpndsgo besmote hecaptabists the viewersthamcp murplish lsel | gned

nozzl e(s) due Bogdesr mayt keedused indioimuiatingrike inks ofttee ipyenfidng Bxamples of goftakip bi@Rley Bigluda]
Pen boar di nEROXELLALP soe EBOMHPRS| (mrilable fromAP! (BreatBritin). erd NYQSERE G0 rf0¢ NUESERINd
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of ink off p%?ﬂg 014G "§ rsp% .?e O?a.on Kon el dr Bnique
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mai nt ai ned Q?{ IJyQ@ HWEVat, b6 c@ﬁon@HaP%Jn@tEl? be dhipiSyelBi¥io b&ﬁ&rl&@&n%ﬂﬁe Qf(osﬁmfe‘?anges
buffers (m mdo 008U D.8wio5)558 RBRt pidlteradly GOABRMIOT adsb.on Trom 0.1 to 5 wt% The
buffers will loayer fia nital thelfig @bt it baudl . the hia inlfhrtichia the use o ek amiatigSgents
(N-tri s[ hy diniabitgvepriayenisnist ibrinktio cbgredipitatbsiafrepes Higeh wousldnhibjt.noisialipkiation.

(N, N- bi sp®2- hy dtrisosopend figrh trgpinjcal analysis e (iriks pepdiethwithaaibme) dyed RinBin various metal jons,
(tri s[ hydr orgwdinghealclusireno ast inaanesivma RebcBBRAOred i hernerale xodld chsuibin yrisditected inkay
be used al offersqr a npzzlecdieh isreamplefply Riugged Furopiteesraror pear e trepistor erulsiafso msplt ip foyer
The hue of HamIoEBR dioR8ize. evhichpeyd ragyt "\/Mgt‘trP"Pté’éi?'é\‘?{“ 3 siglpyfeony oigsting aflep at all.
accept ance by SPREleXgAgepts whigf havg a d ogt (my h“’i S84 st"@'e BRolefe) @re

tabPb P mofiegfoatls piies foup enh i .mec. 2 g v
for mul at  ng"BHdeTe '?'ﬁg[j e’ rEs*ez\ Sy ‘rtgﬁ"gqﬁ ,;gt;t;;
el ¢ et O el ooy

i ko QYA 1

. The
Britain)), gng ! é‘féra
(Pi scat ayayeon ,ahoﬂg;m“gf]abg&tr o) oCI des may "be used as 4 %_

additi ves ey AR@yaAtes ak Ak kd¥Rg hla&nmu&.ro@mbé@suéwet mbmgamés‘amn .s Biven by:
specific propgnityi®bysfhese 20 additives are in ad |t|on to the pH

adj usters and 1@iva%isles di scussed above. Specifically, a phosphate may be
added to the i75lwite@-py@tligom 0okt bufidt (0.XegaTRIS Bnd (52 wi%CBOROY t er m uni que to
thermal knk- | @to7pr% phospigatecanidnr ef ers t o the buil d-up of residue (koga) on
the resistor UrftxdEPTrom repeated firings. The build-up of residue tends
to degrade ped3pa¥iRAOXEREEL® Bot h nonobasic (err) and dibasic (err)

phosphat e ar e tbealanegaerenpl oyed. Since the cation
This ink has a pH of about 8.5, a viscosity of about 1.3 mPas (cp), a surface tension of about 50 dyne/cm, a

50 conductivity of about 8 mS/cm, and an absorbance maximum at 575 nm.
The preparation of the dyes to be used in the claimed inks is illustrated in the above-referenced EP-A-
0415581. The formulation of inks and their resulfing properties is now prasented by the following examples
in which all parts and percentages are by waight unless otherwise indicated.
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25 associated with the dyes is preferably amonium then the ammonium form
of the phosphate is preferably enpl oyed. However, other cations nay '
al tegnately be enpl oyed. The concepto 4@ @af the phosphate ranges from
0.005 to 0.5 wt% and nost preferably is about 0.07 wt% One or nore netal
chel ating agents is added to the ink. In particular, the use of netal

chel ati ngEXAMILES i nhi bits or prevents the formation of precipitates in the
pen which_woul d inhibit nornmal operation. 30 It is known from chem cal
anal ysi s pR@Pledhe jnks pr epared wi th carboxyl dyes contain various netal

ions, includin and magnesium Precipitates fornmed in the
nozzl e coulé g@ﬁ@m‘f'#“rﬂs' $§Pé°&'?ﬂ'&??yﬁg drops or a nozzle which is

-.conpl etely UQge %t es on or near the resistor could also result
in |ower than nor HOP. "size, which would result in l'ight print or
prevent ar, §|"sto ngckrgree &§6king a drop at all. Corrpl exing agents which
have a, heI te efge tam{ﬂg L. Pl e netal binding.sites in a single, m)l ecul e)
are 35 thg gt xeé?;) t6oddi tives for preventing netal ion

preci pitates. Suclq,@g@“tl ves will formconplexes with netal ions and thus
render them nore g@hatlar H.N the i nk, thereby inhi bit i ng the formation of
preci pi t at et onE¥nREhE s mddure bialyed, h.ngvmgaenya dnBalt wis\of by ILMGeddldigoRed in aqueous
et hyl eme dsohsions ebminicgndiethylaneghyical (OEE)TEX) 2-pymalidons (2PRGI2de Oatnwet%s BORAY bridtor aaisd.
EDTA i's wesfters kupdovabout.3 Wt biatidd, iand/unt to abatrBE wt¥eplicsphate tapibn (provided ysaumranniuin y
cal ci um dibasic pherpbate)r lntthis Fxanfple, fthe amovets ot thapitve dyed greregrbpen ey aguide sybstantiplyo 1
to 0.5 wtegrdfabsorhancenk. Pref er abl ; the 40 concentration of EDTA s about
0.1 wt % Ane3ngfiey) ipk pinggmmixivee of 1aW%?Fb‘?Yﬁa[t%ﬁ 191t%; o Ove) Hsyare diggolved in
pr oper & e%q“%ﬂ‘% Spiicpsconiaiag HEPSB%“% 3 a'l I“'ﬁ;t"f% ‘b?f’eb“f'efi apd \%’3/""5’9 ghopghate 5
O/Q,eryl’ ne04wt° b 02wtO

on |5 1, m
0.07 W% h A DAL
vat er Th‘pase ﬁE‘ 'e% g ntho \%g?%{ yedo? @ et

a surf@,ce qghs,h,gqve te uctivity of about 8 nS/cm
and an absor bance maxi num at nm The pr epar ation of the dyes to be used
in the clﬁlmém;smz@owgb,u§trat ed in the above-referenced EP-A- 0415581.
The formulation of inks and their resulting properties’is now presented by
t he fol | oW Mmixing>68DYdsa%nd I gishtiyCdiievidtds cpgihd asrivtbd reTabR beigye Tompaedity eiter O |

unl essaot srddyadiaibnd. Ndi cat ed. 55 EP 0 463 737 B1 EXAMPLES Exanple 1: 5

I nks were fornul ated using the follow ng dyes: Dye I: Wand X are COOH,
Yand Rare_H. 2. is |e;;%== e Ll Wand X are COOH 10 Y, 7, and
R are H Dye 111I: W an are ﬁﬁ, Y15 Ier.r an are H Th one ink

using a mxture Fabdeed. 1Resmi¥%sofoDNozzandCliodging o Testid.c |1 were

“di ssol ¥d in aqueous 15 solutions containing di or
‘2-pyrrolidope (2P), 0.2 to 0.4 wt % BORAX and/or ?ngg ‘iﬁ%ﬁﬁ&%éﬁ%@
lon Vehicle

Z days
Dye I - NH/ 10% DEG : _>10% . -
\J 40 Dye I = NHS 10% 2p >90% >100%
Dye I NHS/MA®™  10% 2P 4% 24%
Dye II NH;! 10% 2P 4-10% >10%
s Dye I+IT NHS  10% 2P 0% 0%
Dye I+II NH/ ¥ 7.5% 2P 0% 2%
Dye I NH/' 5.5% DEG 12% (9 days)
. Dye I+III NH, 5.5% DEG 0% (14 days)
Notes: (1) A 50:50 mixture of counter-ions.
(2) A 50:50 mixture of dyes in terms of absorbances.
55




buffers, up to about 0.3 wt % bi ocide, and up to about 0.07 wt % phosphat e
ani o (provided by ammoni um di basi ¢ phosphate). In this Exanple, the
amoupts of the two dyes were chosengp @ 488 637 g¢ substantially equal
absorbances. In another ink using a mxture of dyes, 1.1 wt%of Dye | and
1.1 wt%of Dye Il were dissolved in 20 aqueous sol utions containi ng DEG
BORAX 0.2 wt 9%FlaggingTiegtawee dongrogitirdscrith vargingiratiosef Dyt bang iiye Hhivesee inksialse inclided s
havi ng onl \P-lowée EPTA [{te %ﬁdy@%ﬁ@s@msswéme%meles ok 8 &RFulisore fitido Jetle 81
conpari son.P®P¥- npst cases, single dye or dye nixture, the amoni um form of
the dye was enpl oyed; in one case, a 50:50 mxture of ammnl um and met hyl
am ne (M) CouRleLl0ns Was -e0nloyed —n2a o=

various properties_as described below A Reductl on NozzI e CI oggl ng

M xi ng® of Dyes | af@PR® dleat RESHILS ik MOZ3 4R SrIRISLNG oTSLS nfaxibl e |
bel ow, conpared to.either, Dymaniciis MixNdifrds ot ke TabI e I. Resul ts .of
Nozzl| Test 35 % Of M Nozzl|

| zzl e qoo%al ng es_ S. 10%(; N ssing Nozz esa Dy, %1? Missing Nogzleg D>/e
40 Dye |Dve I:IINH Ion 1¥¢hiile . 1. waeRP0%

>100% Dye I 4n. NH, ' / NA g + 10 . 4%
lerr]4%Dye PP#7° NH V. Lod %Ezp <0-1% 4 0%
>10% 45 5 .D#@:6P+I |  NH NH,S 1ReS PV RP .. <0.1% 0%

0% Dye |+l sg:s50[err] . NH,' 7. Sos¥Pap  <0.1% 0% -
2% Dye | - NH ' 5.5%_ DEG : 12% (9
days) Dye |+PPF4ONH err] NH, g 5% 3B=G <0.1% 0%

(14 days) so7bleses: (1) A MH):50 nmixtausk 28 counterecoa®. (2) A 50:50
m xture Bf dyes in terns of absorbances. 55 6 EP 0 463 737 Bl d ogging
test§, were done on mxtures with varying ratios of Dye | and Dye Il. These
i nks al so i ncNoties:0.(1)wik RDIA (tehrmse foife aksarbazrRS ar e di scussed in
Exanpl es 2-5) the results are listed tn _Table L _below _

Results gf Nozzle d oggi nq Tests for Various Mxtures of Dyes. 10

% of M ssing Nozzles Dye I: Il[err] Vehi cl e

3 weeks 30: 708 varying the ratio of thé\IHo dyes, %ood resus%ncr%{% ngz%e clogging can also ‘EQ a&m%véw adlhs

NH shown/in ¥86le bt a 50:50 mixture. 1% 30:
1.5% 2P <0. 1% 60: 40 NH 7 5% 2P
<0. 1% 70503 0B. Reduction of Pen Beardidgl 7.5% 2P <0. 1% 20

Mixing of Dyes 1 and [l greatly reduces pen bearding as. noted in Table itl below, compared to either
Dye I or Dye 1l alone. .
35 b — — 2~ . R T S R i S R s R R A S RS T IR IR RIS S S RN WS
Table III. Results of Pen Beard:.ng Tests.
Height of Beard

L ‘o Dye(s)  Iomn Vehicle 3 days 2 days
i Dye I NH' = 10% DEG '<0.25 mm -
Dye I NR,* : 10% 2P None*! None'
» Dye I NH,/MAY 103 2P 5 mm 25 mm
Dye II NH, 108 2P S mm 25 mm
Dye I+II NHS " 103 2P 1 mm 21 nm
Dye I+IXI NH 7.5% 2P 0.25 mm <0.5 mm

T 50

Notes: (1) None because of nozzle clogging.
(2) A 50:50 mixture of counter-ions.
(3) A 50:50 mixture of dyes in terms of absorbances.
= SRR TR S ey ¢

L
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Notes: (1) W %in terns of absorbances. 25 By varying the rati-o of the
two eyes, goéod resistance to nozzle clogging can also be achieved, as was
showgu in Table | for a 50:50 m xtgy ¢46PP3AB1 Reducti on of Pen Beardi ng.

M xing of Dyes | and 11 greatly reduces pen bearding as noted in Table III
bel ow, conpared to either Dye | or Dye Il alone. 36

[err] Tal§ Beduttion offeisBrpnzing.of Pen Beardi ng Tests. Height of Beard 40 - Dye

3 days 7 days Dye | NH ' 10% DEG ' <0. 25
-- Dye | Quantificatjpp of . bronzmg mal(yy dope by measurmg the optical dem%[:feq; piackout pattern on
None[ err éndl the La'b* coo mf- funct:on of a sample. a* refers to

NH[ er ri greefi component; an
10% 2P a significant amount

ng has a |argc::nt o blue-yeerilo co tlon "¥ on g }:&1:':?::
7.5 Zortpeet Opta deas@"i% P AT ol S 4 * higee
ggzgi)emclﬁ?amugg f L5%|%ar:’:j 0.Dyx: for varmus sg téA‘d mlaﬁjl 5&:&{6 rﬁlggjeﬁgrgégeﬁwﬁ%ﬁblé 3) A o
Reduct 1 on qgm eyral ﬂ%dugé%mliu?g' aQQ\BﬂeQWI ﬂff Er&ml ehpHBY o RneF BRA: obby]e N

measuri ngiohd1e optical densities of a blackout pattern on paper and
L*a*b* coordi'nates. L* is a function of darkness of a sanple; a* refers to
the anobunt of red- 5 green conponent;. and b* refers to the am)unt of

bl ue- yel | ow=—tospenent-Iypicaldokms = iii3e
of bronzing has |.ar a* co one however cor n between a* and
bronzing is not "%alr"e%’( %Ie?\é ‘?&}°‘6%}‘E9)"ﬁ§ﬂf? 1 ni shes with
“bronzi ng, and can be used as a sem - quantltatlve measur e.Lxathes of L*a*b*
and O.D. f: v,af, ous arate %{%gu ns and gxturf?s_,,[are ﬁ*sted
bel ow#i n %@10 I | sanp ep |n ed on er on paper us| ng
a DgskJet Bentler. MNH.hg of Dye2¥ IDEGd 11-3Rduces ¥ ofki iy
Table IV b 1 conpafgd to eitiwg e 1 prabDye |1 zone. 11.530Tab44esl7v

* h*
Results of yron2| ng s;‘ e[;ents i_ #b 2{) 31 Dye(f’)'l\i—f[erlr 43 Ior% 33

kg - ,‘—.f =\l o —— ===C o iogmfoded ot )

0% DEG  byRSII Nn. LOA 722 3 5]2.321.89 [32.68 2.29 -6.62 ]
10% 2P 1 L . .80 ,a4.97 Dy noerrl n
0% ap  PYAII N, 7:8€ o R.3a 0L | x [er]
10% 2P Dys2 I+II NR " YR 6P 2.20.346.62 B35 1. :{2err-]6 17
7.5% 2P 1.29 ND ND ND Dye I+I1 NHerr]
10% 2P  1.34 o 26.35 1.32 -6.17
Dye I+II NHM"  7.5% 2P 1.32 26.49 1.12 -6.84
%  Dye I NH,' " 5.5% DEG 1.34 ND ND ND
Dye I+III NH "  5.5% DEG 1.30 ND ND ND
30:70 . NH 7.5% 2P 1.34 ND WD ND
. o 15185  NHO 7.5% 2P 1.32 ND ND. ND

Notes: (1) A 50:50 mixture of counter-ions.
(2) A S0:50 mixture of dyes in terms of absorbances.
ND = Not determined.
" (3) Ratio of Dye I to Dye 1I.

i

45

i
W

50

Bronzing tests were also done on various mixtures of Dyes 1 and 1. Increasing the amount of Dye | from
0 to 15 and 30% in the mixture increases the optical density from 1.29 to 1.34 as noted in Table IV above.

56 D. Greater pH Flexibility.

Ink formulations with Dye | have a smaller operating pH range than similar Dye |l formulations. Mixing of . ~~
Dye | with Dye Il was observed to extend the effective operating pH range of Dye I. For exampls, a Dye_IAl

8



30 Dye 1+11 . NHerr] . 7.5%2P 1.32

26. 49 1. 12" -'6.84 35 Dye | ~ NH [err] 5.5% DEG

5 5% DEG 1.30 ND ND _ ND 30: 70

NH err] : 7.5% 2P 1.34 ND ND ND
40 15ra85 of 4:1 at pH 7.5 réseited]in imreversible nozzle dloggivig; 221 ratio $hoB@d no clogged nozzles after

ND  NBro weeks at thisibl. Rioticalsdengity pf M :6@icG Dye i gave a giluecal 1130 ©:D. iabpt 7.5;(ft)Dyé\i

50: 50 mi xt aiowe. afalebyadd.2¥ Q.0 wehebtained. Jhereforb.can operating Bnggy-pHNGR to § earchenspadifivd wittd)
Rati o of Dgw@atpr qopfidppce to § mixsdhdyBrinknthanRyed algnres wer e al so done on vari ous

_mxtures® of Dyes | and |I1. Increasing the anount of Dye | fromO to 15 and

30%in the n?W%lPE‘“?HE‘?%‘?f?@?"’L“FFe“ t|cal density from 1.29 to 1.34 as not ed

in Tabl € I'V apbov 56D Gr Ier FIe b|| é’a{;orrrulatlonsvm

| have a spall |J 't"l qé | wh P U@ ?{’Lﬂ"ﬁ c,B %h‘“’ i ©
e ar pfct veb

b ol fle o) ? e T LT

4:1 at pH " - cfm'ﬁn |rreverS|bIe ngzz le‘k‘(':“ogglrﬁg, i rfaletlonslﬂ ed

no cl ogged nozzles after two weeks at this pH Optical density of a 1:1
ratio of Dye I/1I gaveavalue of 1.30 O D. at pH75 for Dyel al one, a
‘val.ue ofys 1. 2%= ; R = Er =6

gl gﬁg bg SEpE(C:)'o];\It reg"'l‘a'\M the %‘gﬁgmﬁlﬁstlcs c#ﬁﬂt %m}}&i ll%%elln

hue and is preferred over that of .Dye 1|1 Wmch has a purpl |Is“h‘l% A bl ue

hue ‘i nk woul ﬁlﬁﬁﬁ“sgd posi ti e W t jar espe t 0 3y arge
negat i veo b* corrponen nyersely, iﬂ sh hue \woul d T(;éefve a

cory espondi n gher N coor di na?t cé‘n lf'e seen HdR TH% ré- (4§bove)
and V(bel ow) 50&50 xturevpf Dye | a;n.csm | I1.@reoduces 2an A8k 1wigich a6n2Be

bl ui sh hue; I\/?‘j?i:i | ess b{.!ilan in Dye7 Jq'l:ﬁ ezlgpr] TabI e V25 I—dl.be (i} Act grl §t [ cs

of Ink zéay Dyes a*b* Dye I* |cI

L* a®0:600* 20 MHQ* 40 7 . SWNEEer - 35 26 .62 5%. 28P —61_394
26.29° 0.92 -6.45 50:50 NH[ err] 7.5% 2P 1.36
25.78 1.00_ -6 . 28 45:55 NH err] 7.5% 2P 1.34
.25.90  1.03NotegidLis Wt % 4 dprms of ahgqrdances. 7.5% 2P

1.35 30 s 2 2a— kel nea=20 =Moo s rmr bl ottt b ie g o n s
absorbances. 30 As can be seen in Table V, an increase in the anount of Dye
| results in nmore bluish character, while a decrease in Dye |. produces nore
pur pl i sh hue.As2n be seefrinOTabib Voarf indreg@inig dmesnilot Bye lirésulkssin arprectiuishtchériadr, while a
m xt ur e of dédyeasd in$yel | Pyduces morer purglistmiueof t he properties nmentioned above
gi ves bett er Foomethalfdregoing fresuitenit éscappdvent theli ¢ iixtureldj ®yé | end Dypd! in ferm$ ofrthe properties
mentioned above gives better overall performance than either Dye | or Dye Il alone. .
In the following examples, EDTA was used as the disodium salt. All inks had the fol!owmg formulation: a
. 50:50 mixture of two carboxyl-containing dyes with ammonium ion as the cation, 7.5% 2-pyrrolidone, 0.1
+ wit% of ammonium phosphate (dibasic) to provide a phosphate concentration of 0.07 wi%, 0.3 wt%
'\&/,' 40 PROXEL GXL biocide, and the balance water. The two dyss, referring to the formula above, wore
- Dye I: W and X are COOH
Y and R are H
Zis SOzH;
Dye ik W and X are COOH
45 Y, Z, and R are H. _
The pH of the ink was about 8.5. Two different buffering systems were used: Ink A (0.2 wt% sodium borate
decahydrate buffer) and Ink B (0.2 wt% sodium borate decahydrate and 0.2 wt% tris[hydroxymethyl]-
aminomethane buffers).

50 Example 2:

EDTA was added to Ink A to a concentration of 0.1% (Ink A + EDTA). Pens were fillod with both inks
(Ink A alone and Ink A + EDTA) and left uncapped at ambient conditions for seven days. At the end of this
period, the pens were printed with a DeskJst printer. Pens with Ink A alone did not print properly (most

55 nozzles were clogged), whereas pens containing Ink A + EDTA did print properly.



In the follow ng exanples, EDTA was used as the disodiumsalt. Al inks had
the followng fornulation: a 50:50 m xture of two carboxyl-containing dyes
wi t h.ammoni umion as the cation, gpp%ed78yeiolidone, 0.1 wt % of anmoni um
phosphate (dibasic) to provide a phosphate concentration of 0.07 wt% 0.3
wt % 40 PROXEL GXL bi ocide, and the bal ance water. The two dyes, referring

to the fopambleadabove, were Dye |: Wand X are COOH Y and Rare HZ is
[err] Dye I1l: Wand X are COOH 45 Y Z, and R are H The pH
of the ink JBesoasisnent dpsayibedrif xgmaly & wes rePpalac ‘@Thl Q@?P@"ﬁ/\ﬁ!@"'ﬁs@j% andk A
(0.2 wt % SUH- fHehbeing loft 4B d%ﬁ@fewﬁmgze frly, with\ GOFA sagdedprintedr at e
decahydr a‘f’%pe hgo "?’ W%"ls "ﬁ‘?dﬂkd%} At tain Tﬁgﬂé‘f’w&'ﬁ\e(' “SrUResES e, nozgips .
ExaaneZ aco ntrgetl of . 01‘V InkA+
EDT A) m es © éﬂ%:l C Cl ltl:‘la
left unc ﬁ:&' g,é neg,{; ”
peri Od gnngletgﬁwe\’}@é’s%r q;n reW) kha@su 8 po 'bm'\% ﬁ S)%c‘r%bc&

did not ptﬁét%&&ft@ﬂoeﬁ % tathed [9IiGi Sahd VHRh CHOWoRIIRK A, + VEIRTACSRS Bﬁ%t have,_
cont ai ni Ngstdcta énd‘unEQT&lcdh{’anﬂhkdﬁbwé?'&%&ftrlaﬁons of uroEE’\a:QInﬂrﬁ%eJoa?s Bl Exanple 3:

The exper i meiitherd@perinehts dvetencohtiadd lcomparitig the pefi@@iresl ofiink B dn@WRIB + EDTA. Pens
concent r avér® e vadapield Tiék, exténdbii (petatid oDtirdel ffo albivt aipleltitnertor depdsit fanmatdp)p @ith ¥afibus
seven daymintighiatenpals) sarlydmthds thnen geriodh landwng lpridiBg” Aeforel dheal aptopsit Thel dointing ropglesr ang,
however , endienpentad coriditibasdvers thia shmd for ks with endngthows G9T 4| The EDWHinadi adnqaditation efnt
(i.e., ntf?lc'u@f'fqﬂh@dmz'lels@@me@‘bﬁ“L?gg@‘H)Of'“kB Anal ysis-of Ink A used in the
above Exanpl es showed the presence of calcium iron, and nmagnesi um

(conbi ned2eBBlR&nt ration of ‘appr oxi rrately 10 rrg/ L) aII of vvhi ch are

conélf@redl ggglslcan ueh:a“t"%e |s eve nd : ”gtefla%tnese
Ipﬁret i\éea\ﬁg& ‘%l e?etrfsgje]ng% a|n| eglﬁg P%% §D A l%ce re%at H é

deposits ‘?@'ov ” re tgg wed that dep 03| S"K“Gr
cont ai pe clhum an ron V\ever In?< A + EDTA pens d| d not have '

det ect ablgagggy_nts of cal cium and had | ower concentrations of iron than Ink
A deposi tSTFurther experiments were conducted conparing the performance of
I nk B and | mit tRarsidpbdbAimeMie s BiarhiRle Wa 15 woakaR RAGiehtRbndtisksONH &g phatting adRe &ld
time (to twkdraantcpsp Agairt, thankf B pend @aDRdatiorf dapdsRE inQliv) fangvdntl FesiéRdr aredsothbardal to ki Ng
i nt er val sB &a0.1% EDMA phsSAralysie by AugeoEleciod Spertrpscopyt donfmécthaiitte depesiteivdre fiicker The
printing foythd BsBaew. envi ronnental conditions were the sane for inks with
and wi t hout FrE@T® forpgaingcibistgiident thatdrecasiditiornal EGMA isfoerefitial itathe perfoanance-pf ks made
magnesi untifiegnixtars of wp gyesvhisl hive Carpoxyhgroups. Thisdapbeen gomaperat doth by gifferancapiged
uncapped Rintne (FRE -contaifiag ks girvivenpnoanencarpadiperiodsl s wiel polats Rypaintation i e finga st
12 weefss.© P‘é'??és cont ai ni ng ink B were found to have heavy deposits in the

f ang area a P‘% ts uniformy over the resistors. However, pens

cont ai-ni bTA evidenced rel atively smaller resi dues in the -
fang area a I the resistors., 2 psed
time i t‘ﬁtng%\:—l?&& &Lﬂg' %ve%? be "seaefé pﬁrrtgl£ Higp gg%ﬁ%rgseé GCEHF GItrl‘ﬁ %’r%g at

t hé..€nd before aut opsy Agal n the I nk B pens had heavi er dep03|ts in the
fang and gg@isst or areas conpared to ink :

1. Use of an ink comprising, by wt%:
45 a) from 0.5% to 20% of a mixture of at least two different dyes, each of which, in the free acid state,
independently corresponds to the formula

50

85

10



30 B +.0.1% EDTA pens.

Anal ysi s by Auger
that the deposits were thicker for the Ink B pens.

i g-evident that the addition of EDTA is beneficiat—te—the—perforrance of

inks nmade with a m xture of two BER/ed#esi8zBi1have c
been denonstrated both by differences in printing
survive Ionger uncapped periods) as well as |ess

El ectron Spectroscopy confirmed

Fromthe foregoing, it
|s has
I nks

@m«aw AL

firing Bemplg Jber s. I NDUSTRI AL APPLI CABI LI. TY The~| nks of th| S i nvent=| on can

be used t rint a Lange of ba uncoat ed pers

U)5| ][‘9 9‘ %FQ ncélplEf?rWsé;1 gsdg ‘E éz% Ig@ d% %/@nd45

a) fro o -
”E;r % ree a st at e d' %1{&% correspo { %ISE 'Po ?sa 50

55 9 10 An sis légl shov%d mgﬁéggﬂkéaof%alcﬂnheiroﬁxﬂﬁrrﬁ

f‘ﬂrﬁel\ Js@g inRike above Exdrn
descr i b@smtined BsmaRttafionlot Eﬁ:’ioxfnwmaﬁrglﬂd biflof whieR rarecdéﬂﬁd%%rs%hh&ﬂﬁmﬁfﬁﬂ
0. 01% aiedbl. Auldpdho of Abihé bf theepaind Ridaled HOPFAE th the InteAEVE? theCkRN Sspedifitally R ¥e inlet
cont @& néhathel 1 khevedidtor (b AasyOalert). Phalysisost tie dgpbsitp 6F Ayger BRRRY SpectrbdtBpydhbwed
fill ed thattdepesitk irt InlatA péns contbingdecdichinm ahdDTrén. Hicskevent Infp Al #t ERTIA gans divDsdt have t he
nozzl esdeimstable ginogtpend Falcivhm ardyied dowef conpdatrtions ofdron that Inke Aglbmosits. Exanpl es showed
t he presefigthenexpedmentsiare Fandyctedagmpatngntbe iPerfermiance bl inte & 200 finketh t*r BRTAo ersf
appr oxi ¥ie eftyunqappeyfor gxtended pegipds,gfitime G allow smeledismeder @P@ﬁmf?ff“é@nk withyasiegst | es
at t i sprf‘@\?e'f‘te“’ﬂﬂteﬁfp 2 thjs gy, rPE“‘{S’f a‘l"h’é’s@““"‘ﬂkh i g@%ﬁ*‘%ﬁ d¥ining gyples pad
interi o‘?"l‘"fﬁ"m a'%% £ Fﬂ& |"}°| "H;Z‘b iHPet A £ARRINed; engepkatipn. 8k st or
BTG " EL M MagpeslumRs les f“fé by Auger El ectron Spectroscopy
shovved Abie 4ePosits in Ink A pens contained cal ciumand iron. However, Ink
A+ gD ens di d not have detectable anounts of cal ciumand had | ower

concent r afhdOf3gy Qfapdeh Q:Rcalpl?@tuké‘ ke 19GRBRI LiSamdidt LAHBRioR N ARB: %ﬁﬁﬂnﬁ k& 12
conduct @i PaRAEdnBihing N8 B FetePfolMNERRNE nbily ddpstitsl inl MK tdA g"éreE h&\ sohé BSpodfR’ €

| ef t un@agREtovbiohe PslsRA ABeRIST béHdSconthining Wk & 1400.34! EDYARIRbRed rdMRvelyOEmABPOSI t
f or mat i residues ithdFantpdréaing odip trades binthb Rgsistord. er val s early in this tinme period
and w0 printing before pen autopsy. The printing cycles and environnental
condi t iBaspledre the sane for inks with and w t hout EDTA. The conbi ned
concentration of calcium iron, and nagnesiumwas |less than 3 ng/L for Ink
B. Exanpl EhefiotabglacTerktimenin 4fis 'éiampbef@s R evapiscati ambiens congiions witiysie lednting atctheyensint
condi t |Q9f?59 %W‘ipﬁlblﬁﬁa"prﬂ?erft“i B gensthed haavier dopagiisdp she famgrpad FasistonaredsFempaied B Rer e
foun¥ t% e Er‘?éé\P?“sdé’ﬁéﬁF 3 ﬁ“%’tﬁ'?@"?‘hﬁ@fc‘a?sé%?ya’ﬁﬁ"@%ﬂ(Yl—?pﬁ?g? Wi HicPrm y

E'gﬁ‘ %é Wever “ﬁ?{;‘sgg&% g SE%Z%S? :El ¥sﬂa‘:€w EDTAOav dence
ng

over tH&" del e
relati Vv? hy %{( cﬂ)’ %ave ca bo yl oups.
The inks of thus invention can be used to print a wide range of papers, especnally uncoated papers,

(Qbég nff renc
t
\rl\/(:SI ] O&iﬁ‘%éé ent con nks WJ B no pa? nt ,y m
using an ink-jet printer.

(the "

gm
WO d

off in' 5 f
PLTonRs W t

INDUSTRIAL APPLICABILITY
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Claims

1. Use of an ink comprising, by wt%:

a) from 0.5% to 20% of a mixture of at least two different dyss, each of which, in the free acid state,
independently corresponds to the formula

50
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.bef ore autopsy: Again, the Ink B pens had heavi er deposi

resi st or areas corrpared to ink 30 B + 0.1% EDTA pens. Anal ysi
El ec\t/on Spectroscopy confirmed t hagp blaes #epespi t s wjm\“““! ‘HB“ “ e Ink

B pens. Fromthe foregoing, it is evident that the

beneficial to the performance of inks nmade with a nixture 6f two dyes V\/mch
have carboxyl groupg. This has been dempnstrated both by differences in
printing (EDTA-cont i ning inks survr ve | onger uncapped periods) as well as

| ess precipitati op he firing chanbers. | ND STRI AL APPLI CABI LI TY The

inks of this invgntion\can be 2 prr nt a w range of papers,

especi al fy uncoaly r'sS, 4 , Use of
an ink conprisingy % ure of at
| east two differentjdyes, each '

i ndependent |y corre§ponds to t wher ein
W is gO0H X i s’ H or '|sH ‘COOH,

[err] provi ded that there are atl east
two COOH groups . and that the COOH groups. is e_,qual to or great er

t han t he nunber. wof groups, b) up to 30% of a water-sol ubl e organi c sol vent
for said dye, and c) water 25 ina thermal ink-jet printer to reduce
nozzl e cls0ggi ngvhedeint he printer. 2. Use according to claim 1l wherein each
dye conpri ses at W eastcobbfo by wei ght of the said m xturée. 3. Use according
to claim1 or 2 whergiHortd@®H wo di fferent dyes are present in a ratio of
from15:85 to 30Y isH)COOHLY S@ef.ght. 4. Use according to claim3 wherein
sai'd two differedt dipdsCaPH. rsé’s'éﬁt'drn a ratro of 50:50 by wei ght 5. Use
accordi r to anyPof EIHCHC g’ n the first

andi X ar e COC]—l"’“’Y'd i a‘F¥ ?é’eﬁ;'e o q°§' 5[“@1"? P“da‘ﬂ‘ﬁ "("U§"“ ?T"FHQOE,‘@E"BPMS W%‘”W
and X are COO—|°'8'|‘??°”['/ A E"’ B Yol Sl €] and Z and R are
H 6. Use accor? °° awae s° Of?tasm"iSWGn Et)or 1erer 1t he dyes are present in

the form.of t _I o & (1 gmggpnr um or substituted
ammoni um ’sal t'ggﬂsierﬁ{}s ]ét '(r:me%rgérrﬁégtegozér ‘aérﬂﬁnéo %rer n the alkali netal is Na,
Kor Li, and ghec umTpr witdASdabil 4yl REmBHIDIA I b bl AbibHt ofHfRe sdld mb&R.
according to any of clainms 1 to 7 wherein the ink has a pHof from7 to
9.5. 9. Use. ag&0dcedriifly to0cidith ai ¢ 28whaherihd fvolditRrehidyes B pids&it Sn & rdtiblfof fom 1585 to
mai nt ai neosai dzqdd bytweight 0 9. 5. 10. Use according to any of claims 1 to 9

wherein the ink conprises
4. Use accordmg to claim 3 wherein said two different dyes are present rn a ratio of 50:50 by weight.

or [err] and 20 R

5. Use according to any of claims 1 to 4 wherein:
35 (a) in the first dye, W and X are COOH, Y and R are H, and Z is S0sH, and
{b) in the second dye, W and X are COOH, and erther Y,Zand R are HorYis SOaH and Z and R
are H. _

6. Use according to any. of claims 1 to 5 whersin the dyes are present in the form- of thelr alkali metal
40 safts or ammonium or substituted ammonium saits.

7. Use according to claim 6 wherein the alkali metal is Na, K or Li, and the ammonium or substituted
"~ ammonium is NHs, (CHa)e N, (CHs)sNH, (CH3)2NHz or CHaNHa.

45 8. Use according to any of claims 1 to 7 wherein the ink has a pH of from 7 to 9.5.
9. Use according to claim 8 wherein the ink comprises a buffer to maintain said pH at 7 to 9.5.

10. Use according to any of claims 1 to @ wherein the ink comprises
50 {a) from 1 o 10% by weight of said mixture, and
(b) from 2 to 30% by weight of said water-soluble organic solvent.

11. Use according to any of claims 1 to 10 wherein the water-soluble organic solvent is an alkanol having
from 1 to 4 carbon atoms, an amide, a ketone, a ketone alcohol, an ether, a nitrogen containing

55 heterocyclic ketone, a polyalkylene glycol, an alkyiene giycol, an alkylene thioglycol, thiodiglycol,
hexylene glycol, diethylene glycol, a polyol, and a lower alkyl ether of a polyhydric alcohol. PR

12. Use according to claim 11 wherein the organic solvent is diethylene glycol or 2-pyrrolidone. L
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SO (a) from1l to 10% by weight of said m'xt 2to 30%
by wei ght of said water-sol uble organic solvent. !ﬁ!&ﬂ [EI to any
of Lldaims 1 to 10 wherein the watgy g §64 #4 §1 or gan al kanol

having from1 to 4 carbon atons, an anmide, a ketone, a ketone al cohol, an
ether, a nitrogen containing 55 het erocycl i c ketone, a pol yal kyl ene

gl ycoI , 3B Udelapgtording tg bryond elaiman tal Yhe dnkeaddiitinnellyl cpateihing frdm @00i5aé 9.5% Iby whightyof ene
gl ycol, di et mgnobasls o Hihesis| phosphates Rydfrom @@icko §-5pedeeigh dt ¢ metat ¢helating egemt.

pol yhydrl ¢ alcohol. 12. Use according to claim11l wherein the organic

sol vent ‘& P§ectoqyrian o 'F‘ b wherelp the | Prefen agent [Seethyjenediaminetolsgrcatiy 7acid]

*x C 5L ‘P\/Pse"tsna"am% ”"a’c,’g‘b‘i’yd’f'ei'ﬂj‘tto any of clainms 1 to 12, the ink

addi tion hlé cont g fro 05 to O SfV b vvel ght of a m)noba5| c or

di basi ¢ 3 o 'F' ?5°'6 "5 gg) ﬁe Jf' %u g
agent . whlch F{%‘fﬁl""ﬂ Cil-Y "is,
et hyl egedl a an’ anmount of about 0.1%

by wei'Ght . 1§ )oz« ,oa % oagéeea ;eacgadlfzme&%s y Jtsgmbﬂah AORdEhS o

essentlally of afirs

COH, Y and @nem ,of ngd,énane&&ggckt,@dgg a second dye i N whi ch Wand X are

COOH, and Y, @o.awee Bt Sticidbland 0 ( ) 7.5 wt% of 2-pyrrolidone; (c) 0.2
wt % ofssodi ur@)blcbrb’ataﬂcedaﬁbahydrate and 0.2 wt % of

tris[ hydroxynet hyl ] am nonet hane; -(d) 0.07 wt % of phosphate ani on; (e) 0.1

wt % of etPaiehtangplilcel net et raacetic acid; (f) 0.3 w% of a biocide; and 16

(g) the balance water. PatentansprUche 1. Verwendung einer Tinte, die

f oi gende 1VeYsoweaatung sinerKiits; die faigends Werknaaleaufweist, in % (Masseanteil: a? von 0,5% bis

20% ePnes GAMVALRE% iHA0% piren Geaischagarn Fymiedest Byeh anterestiod ME%‘?W?’EI’YW von

dengp j eder idanesdedeip SRyRTeImaptPafngia oleedgiornal otk entspricht: 25 st ~ ~

a 301- YC Z 36 wobel gilt: W ist COOH X i st
H oder COCH, 40 v Y ist H COOH oder S8 H. J.> Z
ist H,QOO0H odor und R H CH2COOH oder CH2CH2COOH;
vor ausgeset zt es/exi st\ eren zug Nt zwei COOH @fuppen und die Anzahl der
COOH Gruppen is 0ike der yAgzahl gem\SO3- TG URha).
b) bis zu 30% ei serl 6s Or gani sche BTs 1O n

. Farbstoff, und c) er in ei erm schen
DUsenvaerstopfung d Druckers Zu reyuzier . ,
1, bei der jeder Farbstoff zug ndest}10% seant &4
unfalt. ,

ucker, umdie
L emaB Anspruch
em sches 50

b4 Z
85
wobei gilt:
W ist COOH,
X ist H oder COOH,
.. 40 Y - ist H, COOH oder SOzH,
./ b4 ist H, COOH oder SOzH, und
R ist H, CH,COOH oder CH2CH, COOH;
vorausgesetzt es existieren zumindest zwei COOH-Gruppen und die Anzahl der COOH-Gruppen ist
gr&Ber oder gleich der Anzahl der SOz H-Gruppen,
45 b) bis zu 30% eines wasserlslichen organischen Losungsmittels flir den Farbstoff, und

c) Wasser
in einem thermischen Tintenstrahldrucker, um die Diisenverstopfung des Druckers zu reduzieren.

2. Verwendung gem#B8 Anspruch 1, bei der jeder Farbstoff zumindest 10% Masseanteil des Gemisches
50 umfaBt. .

3. Verwendung gem#8 Anspruch 1 oder 2, bei der die zwei unterschiedlichen Farbstoffe in einem
gewichtsméiBigen Verhiltnis von 15:85 bis 70:30 vorliegen.

55 4. Verwendung gemé#B Anspruch 3, bei der die zwei unterschiediichen Farbstoffe in einem gewichtsméBi-
gen Verhiltnis von 50:50 vorliegen.

5. Verwendung gem#B einem beliebigen der Anspriiche 1 bis 4, bei der gilt: : L ’
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& Verwendung genmaB Anspruch 1 oder 2, bei der die zm—e&H—chen
Farbstoffe in el nem gew chtsnBi gen Verh~ltnis von Hﬂlﬂﬁlm ’
vor{iegen. S5 4. Verwendung gemaB Faua bei ’ Eﬂ@t !,

unt iér/schl edlichen Farbstoffe in el r?eeﬁgevm l(E:IhBt?lsmalBl -* gen Ver Nid von

50: 50 vorliegen. 5. Verwendung gemaB ei nem bel i ebi gen der AnsprUche-1 bis
4, bei der gil ayw b X sindcBOOHAGhd K3sindBi, und Z ist SOsH DI del erstenl Harbstoff/und| 111 Dl !
a) Wund X si nth VEO@BHX sindiGaDHRureli antieddr YUR dndZR isipd HIGsHY ishSOxthundrZ ér@rR sind H in
Far bst of f, unddém) zwaitemiEarbétolfi nd- COOH und entweder Y. Z und R sind H oder Y
st SOOIH und Z und Rsind Hin demzweiten Farbstoff. 5 6. Verwendung

genmaB eisnefn DeMwerdyng gemalcqinemninlishigem dor Anprdche 1 bisch, bl clpr die Earsigfig dn ddr fFormi ihveder
Form i hrer AAg|-Wetglb$aine| odarfmmontyioper AHRFEIHPIAMATINOPIUE 38139 votipaent en

Ammoni um- SalFzen vorI 7. e ndun e B Anspt ch 6 beI der das

Al kal | et al| JReyendn %%%@"P@fd‘ ﬁu %ﬁg%%%g %@;@; Pt g Amrion

subst i t yj erté’d%\r‘?ﬁ% deaNHa st .

10 8. Ver | der dle

Tinte of nen o gRBRdbd "%‘W%Hg? e?mr”*?‘“. é&&%ﬁﬁm i i

bei der die Tinte eonen Puffer aufweist, umden pH VWert bet 7 bi s 9 5i5

bei zubehal § eRerwbfliung/ mnﬂﬂmach%eaﬁdﬁlmt@ahdnmaufw&ar urfBEPEH-GBR bei ¥ 935 9,

bei der 44lie. Bbsﬁlb@hait .gende Merknmal e aufwei st: a) einen Masseanteil von

bi s 10% des Geni sches, und 20 - b) ei nen Masseanteil von 2 bis 30% des

wasser | osl| 10 verwesiuag lgbraimemant 6aliabigendet Medpichel 1 bis\E& beiadetl dia (Tirgke foigBndai Makmale

bel i ebi gen dewfwdistsprl che 1 bis 10, bei der -das wasserl dsliche organi sche

L6ésungsmittel aisned\Mssaiteilivon 1 bion0% dés @emischeshindnst of f at omen, ein Amd, ein

Ket on, edn Ket bireitiek Magdeanteilj van Ebladp% deg wesKrripslighon ofghnischiRarLopunperitiels/ k| i sches

Ketwon enthalt, ein Polyalkylen-dykol, ein Alkylen-dykol, eln 25

Al kyl en- Th?10 s Eﬂ”"g WW%?Q‘?' X v‘fb'g;@é‘z{g‘é‘ﬁ‘l K’tﬁlw i 8?" ?Egsgt?%o?g ;;‘gé';ﬁ‘f;a

Pol yol und ei %

Ver wen dun g9 Ifsq:g eter cgblsagf ﬁé zﬁ yl ' ng -GIS%O! ein
o g mederes Alkyl-

Di et hyl engly b & H Io? is LY e’i V\ie dun 6

bel i ebi gen der Ans |PF H’e e! der die Tinte zusktzl i ch e| nen

Masseant ei VANL&I L5 3 RRsiPbgE 2und

. einen I\/assta&%T,&ﬂegiegégfq%%OQB%ae(PEgéé ggl&é&gfsc&hﬂé%h‘?ﬁer)gﬁge Id}&ﬁden

Agens epg hSI't. 35 14. Verwendung gendB Anspruch 13, be! der das

met al | i sches. ceelerduhd lgeiafr sindg @embigénydr dmsgaliche1Nbis T2t o asrSdig Tany gusiitalich efilbre

i n ei ner Menggsseameibiond,0d5 bi dias serositasigeny 6del kvaitasigeh Phoédptiavemtleing igessdibteil

Anspruch 14, vhret,01dss 0,55 @inds mbtellisabeh chadtiglasrder Agedtiegtlitenset zung besteht: a)

etwa 1, 1% Masseanteil von sowohl einemersten Farbstoff, in dem Wund X

COCH si pal, 14Y Varwendingl @eméB8 Ansprighsidn deiuder] das 8@Rilis¢he shelatbildendgutdens iEthylen-Riamint en .

Far bst of f, i rTetremigsfyre it Mie@Odtper Hepas vomelwa0.1% Mapsgarilyodiegid; b) 7, 5%

Masseanteil von 2-Pyrrolidon; c) 0,2% _Msseanteil_von

Nat ri unt et 1oafysmandupe g dinaRruchid. bet)deQ% Tiglg cus:falgendpn Zugapmensgizung besteht:

( Hydr oxynet hyl E)mxw%‘bh@ antgl on sowohi eing egteofwwggled(& \glupcng Si“dsmd Y und R

Phas Uh afo Ani on sind und Z SO3H ist, als auch sinem zw ten Farbstoff, in d und X und Y, Z und
'H sind; _
b) 7,5% Masseanteil von 2-Pyrrolidon;
¢) 0.2% Masseanteil von . Natriumtetraborat-Zehnhydrat und 0,2% Masseanteil von Tris-
[Hydroxymethyl]JAminomethan;
45 d) 0,07% Masseanteil eines Phosphat-Anions;
'e) 0,1% Masseanteil von Ethylen-Diamin-Tetraessigséiure;
f) 0.3% Masseanteil eines Biozids; und
g) als Rest Wasser.

e ien- em

s0 Revendications

1. Utilisation d'une encre comprenant, en pourcentage en poids:
a) de 0,5% & 20% d'un mélange d'au moins deux colorants différents qui correspondent indépen-
damment chacun, & I'stat d'acide libre, & la formule
55

13



‘e) 0, 1% Masseantei | von Ethyl en-Di am n-Tetr aessi gsaure; 0, 3% Masseant ei |

ei nes. Bi ozi ds; und_ g) als Rest Wasser. 50 Revendic ‘mﬂus\ml on
d' un\e/‘encre conprenant, en pourcer&,q?fsg 2Rl ds: a\ma“
di

mel ange d' au noi ns deux col orants rents qui cor nes«pon‘der‘l‘t |nd ~pen-

damment chacun, a |l'etat d acide libre, | la fornule 55 13
70~~~ E W . 4-: 73 B il
XxHO TO y W est COdH. X est Hou COOH, Y est H COOH, ou SCGaH, Z

est H COOH. -ou SOH, t _ R est H, 2COCH, - ou CH2CH2COOH;
pourvu qu'il exisfe au nx / oupyes. CORH et sol t
egal oW supb6ri eur n sol vant

oupes/ SG3 H,
I d't col orant, et c_) de | Peau 25

‘encre p edu le uchage des
sel gpféﬁendic on 1, dans -
ins 10% en- poi ds dudit nﬁlange

~organi que sol ubl e
dans une i rrprl mant e tlherm que A j
buses de |'inprinman- %e. i
.Iaquelle chaque col orant constity
3, UWil%atlon:sel on la revendi cai ou 2, dans |oquel |es deux col orants
differents sont presents sal on rappott compris ontre 15:85 et 70:30 on
poids. 4. Uilisation selon |a revendication 3, dans laquelle I|esdits deux
colorants diff6érents sont pr~sents selon 35 un rapport de 50:50 en
poi ds. ,5. Util4gsation solon |'une quel conque des revendications 1 a 4, dans
| aquel  e: (a) d@ns dsecaien er colorant, Wet X sont COOH, Y et R sont H et
Z est SOSH, et x%xb) gdemsu teoreuxi enme colorant, Wet X sont..COOH, et soit Y,
soit Z et R son¥ H, esBlldo0H, @&cs0.8(8H et Z 40 etRsontH 6. Utilisati on
sol on | ' une quekcorstid COOH, eweS@HAdetcati ons 1 A 5, dans laquelle les
col oramts sont PBresshit.CHsGRRH loa CHSHBO0E | eur sel s de nbtaux al calins ou de
| eugs, sel s d' antrowieerd pxide savmmeinsdeus Ldsaupes GESH el3ug lo memlre SOOHGRRItsASRIOPH | a
revendi cat i onswé“‘i!’aﬂ’an“&fflﬂﬁlgr%mses%t al alcalin est NA K ou Li, et
| * armoni um ou ged%ﬁﬁﬂ%&wéﬁl&i?@ﬂ%“%ﬁ“bﬂﬂﬁ“s dgeasyaiia @%‘)%NH (CHs) 2NH2 ou
CH3NH3. 8 Uil une el,.con vendi c ons 1.A 7 dans
Chool 781 ooy oy Bt MCh €87 5% e LS SBGRE oGS o pfofrent G
solon la revéndication 8, dans |aquelle I encre conprend un tanpon pour
mai ntenir 2.I qgﬁiéaﬁc‘?t'ie%n la revendication 1, dans laquelle chaque colorant constitue au moins 10% en poids
: dudit mélange. :
30

3. Utilisation selon la revendication 1 ou 2, dans lequel les deux colorants différents sont présents selon

un rapport compns entre 15:85 et 70:30 en poids.

4. Utilisation selon la revendication 3 dans Iaquelle lesdits deux colorants différents sont présents selon
35 un rapport de 50:50 en poids.

5. Utilisation sélon 'une quelconque des revendications 1 2 4, dans Iéquelle:
- {(a) dans le premier colorant, W et X sont COOH, Y et R sont H et Z est SOzH, et
(b) dans le deuxiéme colorant, W et X sont COOH, et soit Y, soit Z et R sont H, soit Y est SOzH et Z

; 40 et R sont H.

6. Utilisation selon I'une quelconque des revendications 1 & 5, dans laquelle les colorants sont présents
sous la forme de leur sels de métaux alcalins ou de leurs sels d'ammonium ou d'ammonium
substitués.

45

7. Utilisation selon fa revendication 6, dans laquelle le métal alcalin est NA, K ou Li, et I'ammonium ou
I"ammonium substitué est NH¢, (CHa)e N, (CHs)sNH, (CHg)2NH2 ou CHzNHa.

8. Utilisation selon I'une quelconque des revendications 1 & 7, dans laquellé le pH de I'encre est compris

50 entre 7 et 9,5.

9. Utilisation selon ia revendication 8, dans laquelie I'encre comprend un tampon pour maintenir ledit pH &
une valeur comprise entre 7 et 8,5.

56 10. Utilisation selon I'une quelconque des revendications 1 & 9, dans laquelle I'encre comprend:

(a) de 1 & 10% en poids dudit mélange, st -
(b) de 2 & 30% en poids dudit solvant organique soluble dans l'eau. e

14



i

une val eur conprise entre 7 et 9,5. 55 10. Utlllsat
quel conque des revendications 1 a 9, dans |aquelle iﬂl; lﬂﬂmliﬁuu (a) de
1 a:l}_)% en poids dudit nelange, et élbhﬁg-,g; g130% e vant :

or gani que .sol ubl e dans |'eau. 14 0 463 737 Bl

S 11. Ulisation selon |'une quel conque des revendications 1 & 10, dans '
| aquel | e | e11sUiiligatin safond'and queieors1od dds|reventivations 1 840, dass laqualledé kalvaot organigue’soliible
at ones de car tapmdeaulast emalhool @ 4datoraasale qareneg vmﬂe'daluemeétoneumemétmo piceoh @in

c6t one het er oéthar] ung wétocmhﬁtgmﬁtquﬂeontenm de éamfe'r\“"% I9!}'ﬁ@! g ¥he glyepl, un
al kyl ene gl ycdh"é"a thioglvre), 1B ¥eodighicelgthpeyine ofyeol. i fi P)QB’S‘P' un| pofyaly 9 va-alky! éther
gl ycol , Fe di E@WBH’E""@W"W"HW poI yol . et un alkyl ether s _infdrieur

d | cool__po] yhyd 12, 01t t | d 1 d
equel f8°sap°ﬁ¥%§;@ée¢°}m Frvetsatén 1 e PR SR L BP B 4 é{&avt'en"“rv ot

io 13 Wilis®P8R™elon | ure quel conqua des. revendi cations 1

ronobes Cﬁ@kﬁ“ﬁ :g%:"?"”* el B e &%f%ﬁiﬁhﬁ;@@s o)
ue
€s

des m-taux. 1 é,a SRkl,on Telon la reven catlon 13, dans

'agent chel at ant met aux ‘est | acide et hyI enedia- 15
\m net et r aac@! Uklidfion BIIGHIL RveriRbtdR 18l ANSIARBIR e thelateril dbd .aéta&,e&%aab SRyIshSdia-
15. Wil jssat i pietBrdabliqledpissantstibn @ad proportidl d'elingnd, lvaeimidse | ' encre .est .
essenti el |l ement constituee par: (a) environ 1,1% en poids chacun d'un
prem er col1sr bitibatidmsedonl legpuandication 84, )a(ansdmt:ellé:tﬁete o¥f egdonifRllenmant conptituée pat: est
SCsH, et un. deux)ieaviwnddbomensids ghasun d'erprenionsplotant)dansgenuel MOEHS sast CQOH, X gt R spnt
sont H 20 H, of Bpst BOSHcobyn fryridiae epiorept ¢aps legel W Gh¥ sont €POIh eb¥oZeet Rpontds de -
decahydr%ﬁlte de Bo%Hk en erRidsdedrRyrioiigerep, 296 en poi ds de tri s&h dr ox met h%ﬂ%‘hy']

anr { nonT nt hane; (C)(Qﬁ% g0 Bigs &p dfﬁ?f“ﬂ’é"‘eddea?ﬂ'%?\d‘bFﬂﬁ'g‘ﬁ‘heétO@% pr o ‘f%"
d' ac de 6t hyl brfaé’HP" W&Gtraacth 25 (f) 0,3%en p0| ds d'un
bi oci de; at (g) )Cgeﬂ)% en pond acldeé ylenedlamlnete%ranac%fln3 g';o 45 50 _55

25 (f) 0,3% en poids d'un biocide; et

(g) de l'eau pour le soide.

35

40

50

55
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