WD 2006/ 052372 PCT/ 1JS2005/ 036632 1 | NKJET COWVPCOSI TI ONS TECHNI CAL
FI ELD [0001] The present invention relates generally to anionic dyes
m xed.with pignented inkjet conpositions to inprove nottle when the
ink is primvedewosisyan acidic fluid fixer. BACKGROUND A
inkjet image is formed when a precise pattern of dots is%%oéﬁgqé%zom
a drop-generating device known as a "ptinthead" onto a printing
medi um The typical inkjet printhead has an array of precisely
formed nozzles |located on a nozzle plate and attached to an inkjet
printhead substrate. The substrate incorporates an array of firing
chanbers that receive liquid ink (colorants dissolved or dispersed
in.a solvent) through fluid conmunication with one or nore ink
reservoirs. Each chanber has a thin-filmresistor, known as a
"firing resistor,” |ocated opposite the nozzle so ink can collect
between the firing resistor and the nozzle. In particular, each
resistor elenent, which is typically a pad of a resistive materi al
nmeasures about 35 mtines 35 m The printhead is held and protected
by an outer packaging referred to as a print cartridge, i.e., inkjet
pen. [0003] Upon energizi ng of INKJEF COMPOSITEONSt or el enent, a
droplet of ink is expelled through the nozzle toward the print

medi um whet her paper, transpare i r . the like. The firing of
ink droplets is typically underlfﬁgh@hg%ﬁﬁﬁugﬂaa m croprocessor, the

rgnal s of [poud)i Ch armmeGRENRYBENEYN AllA6 dehelly td AFGTc 4R hditedvad St Or

| enments, thereby formng al phanunmeric and other characters on the
print mediRigeeptodidjet comBosiinngde imprexeagotily when fhetink is poniil fithan acidic
comonl y q@g@g§gg of water- sol uble organic solvents (hunectants,
etc.), surfactants, and colorants in a predom nantly aqueous fl uid.
When a recording is nade on "plain paper"”, the deposited colorants
retain WO 2006/ 052372 PCT/USZOOS/%%&?&% me nobility, which can
be mani fest in bl eed, poor edge acuity, Te ering, and inferior
optical dej#802jy/ chr chminkjbtsmdge iplonatd ehéronpretisé pettepogfelols.is di@sdfrom a
features a gg—%g1$ér%ﬂg%%&% known as a "printhead" onto a printing medium. The typical inkjet
printhead has an array of precisely formed nozzles located on a nozzle plate and attached
to an inkjet printhead substrate. The substrate incorporates an array of firing chambers
that receive liquid mk (colorants dissclved or dispersed in a solvent) through fluid
cominunication with one or more ink reservoirs. Each chamber has a thin-film resistor,
known as a "firing resistor," located opposite the nozzle so ink can collect between the

firing resistor and the nozzle. In particular, each resistor element, which is typically a pad

r/\_\

of a resistive material, measures about 35 pm times 35 pm. The printhead is held and
protected by an outer packaging referred to as a print cartridge, i.e., inkjet pen.
[0003] " Upon energizing of a particular resistor element, a droplet of ink is expelled
through the nozzle toward the print medium, whether paper, transparent film or the like,
The firing of ink droplets is typically under the conirol of a microprocessor, the signals of
which are conveyed by electrical traces to the resistor elements, thereby forming
alphanumeric and other characters on the print medium.

" [0004] ~ Inks normally used in inkjet recording are commonly composed of wates-
soluble organic solvents (humectants, etc.), surfactants, and colorants’in a predominantly

aqueous fluid. When a recording is made on "plain paper", the deposited colorants retain



text and inmage quality. BRI EF DESCRI TPI ON OF THE DRAW NGS [ 0005]
Enbodi ments of the invention may be best understood by referring to
the follow ng description and acconpanyi ng drawi ngs which illustrate
such enbodi g the drawi ngs: [0006] Figures 1 an illustrate
an i nkj et p?ﬁﬂ%@?m%geing pi gnent and dye conpositions,qgﬁgg?%?ﬁﬁmf%
sone enbodi nents of the invention. DETARLED DESCRI PTI ON [ 0007] For

t he purposes of pronoting an understanding of the principles of the
invention, reference will now be nmade to the exenplary enbodi nents,
and specific |anguage will be used to descrihe the sane.. It wl]l

never t hel esSSMSEQHE ¥high ern hegnanifest it blagd, BPrSHES Feuithdeaising. o infrior
i nvention 1&g 'ﬁBn@ﬂ[q i f :

modi ficati ooril)g&%? %fég%r/ci! nven ig‘ste0 pégﬁaﬁlglgegf?lé Fﬁjs%)r g?gije ﬂhﬁe%ﬁﬁvmgﬁl Hanﬁ?/ct
addi ti onal texpehd gaageamslityof the principles of the invention as
illustrated herein, which would occur to one skilled in the rel evant
art and havi ng possession of this disclosure, are to be considered
within the scope of theBRIBEBESCRITPIONE FHFUDBAWINGS 2 illustrate

an i nkj et jnter haw i and e C conposiiion agcording to
sone enbodﬁprg s of Fﬂ@ﬁﬁ?fgﬁﬁ% .m‘feﬁg%”a’inﬁ' ﬁ%ﬁ%ﬁm‘}ﬁ"s&fﬁg’g Tqiertigg Ip e

i |1 ustr at esfolowing deseliptidtkindtacfunpahging dfdwings whidhitlishgteacH dit@dinéhtd M a
recei ver 30 he, receiver 30 may be paper or transparency or other
mat eri al sd@?_ﬁ?@g?or receiving an image 20. The printer 10

nprises gpoogepput S@ipued 148d RhRistRie QY ik pfiaet BivilgPigiRed ahddygr ot her

ormof digital image data. In this regard, the input source 40 may
be a computcerpostiensnaseordingto seine pRPdmeREph the iVFDMOO] The

i nput.source 40 generates an output signal that is received by a
controller 50, which is coupl QHﬂﬁﬂéF%&Rﬁﬁﬁhﬁ? 40. The controller
50 processes the output si gn?E?ecel ve rominput source 40 and
gener at es d00Wht r ol | Epr happwoses pfpramotibgan inslerstapdiog vithe pyinciplehefithal
ink jet pri; I the. control | er.. 50
controls opl&eélﬁl&gge%%ngﬁgﬁﬂp@?vntﬁ&ﬁ%%3$ Ejg B%‘%ﬁlélg%seén -Uc;?ﬁlg? e%h}, %rsggcé?%ct or
portions t damguegt wilirbeiuskd W@eRBDE 523721t RUT h&IBS2DEBIs BB 66B2sto®] that no

limitation of the scope of the invention is thereby intended. Any alterations and further

modifications of the inventive features illustrated herein, and any additional applications
of the principles of the invention as illustrated herein, which would occur to one skilled in
the relevant art and having possession of this disclosure, are to be considered within the
scope of the invention.

C - [0008] Figures 1 and 2 illustrate an inkjet printer having pigment and dye
compositidns, according to some embodiments of the invention. In particular, Figures |
and 2 illustrates a thermal inkjet printer 10 for printing an jmage 20 on 4 receiver 30. The
receiver 30 may be paper or transparency or other material suitable for receiving an image
20. The printer 10 comprises an input source 40 that provides raster image data or other
form of digital image data. In this regard, the inpui source 40 may be a computer, scanner,
or facsimile machine.

- {0009] The input source 40 generates an output signal that is received by a
controller 50, which is coupled to an input source 40. The controller 50 processes the
output signal received from input source 40 and generates a controller output signal that is
received by a thermal ink jet print head 60 coupled to controller 50. The controller 50

controls operation of the print head 60 to cause one or more ejcctér portions to eject an ink



drop 70 there fromin response to the output signal received from
| nput source 40. Mreover, the printer 10 may al so i nclude a nunber
of reservoir portions having a nunber of reservoir chanbers. Such

chanbers meywopi@wseez the fluid to the ejector portions. SpTES g;
t hese chanbers are shown by a plurality of print head cartri 568

75b, 75c, and 75d containing differentPy colored inks, which may be
magenta, yellow, cyan and black, respectfully, for formng a
full-color version of the linage 20. In some enbodinents, at |east
one of the _reservoir chanbers an un ig' rintin flxer

ma ncl
fluid that 98 ﬂl@%@oaltmwﬁgagfe%&ﬁﬁm' i g'ﬂﬁ"ta ESRYS oyt s

enbodi ment Morédved, BRirin®die 0 nidy AHAntledes MOhHer 6NRBRESISpdvnd ]ﬁ@iugg%uﬁa'ﬂer
i nk CO”pOSl tion conprisin an organi c sol Vent an ani oni c dy ,

| east one Pl iGHREFRIr ehpabsts. Aviciehamtersmay Royids tie fuidtorthe eprier mégms. bed
bel ow) . [0@lQ) léﬂ?f’tﬂés@‘éﬁénﬁéi‘@%%h&fm E)h@pl'h?a‘l&?ﬂ% rm’t?’ﬂeaﬁ‘%)ﬁ}ﬂ?@geg ?ﬂk%{?m a

supply bin, s as a sheet supply tray means a pic
mechani sm 88, aﬂdfé‘ic%ﬁomeemnﬁékfﬁmﬂs aolgBdiels, WblCh ImatY the magelita,i ydliaw, cyheatds

of ther ecgl!aXl? resﬁgctfuﬁlgnfo; ?cﬁms{ gl ﬁi]'g?lfsﬁg%f Gia edﬁ(y I%g? L\%ZEGS;Z

of the recelveér I'S T nterposed
al i gned wi tibédiments, Iameasﬂmadf 14)5] rmd/oirmhalpbetkmﬂy ireiida an andeBflintifg Gittérde

100 may gui.de each sheet f the receiver ment with the

orint head 186 CRORBERES bRt SDRE CHrPAReth oladoBs SPLOdERs heapone
-at en 1ol bhe dek6vb® ChEHRRORbY BENidBen ixﬂmm\ﬁeﬁm&&)cangﬁfsﬁfg@n%?@nfc%lvem
ransporting the recelver 30 past the print head , SO that

print headGueRs Y phigast gae P‘ﬁé‘ﬁ’é" ang/opan pgidic Thuiddarey (s fayther describads
regard, a plighgn roIIer 110 transports the receiver 30 in direction
of an arrow, 112. C 0011%pDur|ng printing, the print head 60 may
be driven [030kver sdngividuatsheeis phibe receiver Hemppbrfed fromzpsupplyfbin, atihyaslay
means of a, I e I
referred tgﬂ%éﬁ&@é%ﬁ¥ W@Qﬁt an59§ FQHQQQQEEEP T§§§£ﬁ3n¥?h%%%1§&'my
cont i nuouspick tlie B Gidadlfsheetciofitbe tehevgr?nOrﬂom thadra (7 Oandlfead ﬂmnmdwﬁﬂdﬂ sheets

o098 19 0l ongd R HEL MEP HSOUHEBETREF Dln B 0Bl
of at | easheadrse apdltHeQchk’bBﬂwcHhmshim o paitle 180maY bwitlesach Rikeepott th@béce&&o
(he bel 00 S0t B 0540, e e BBl 1520
the belt lgfatabiiplafinexllcrNUG forisapRite the receiver 30 thereon and for transporting the
receiver 30 past the print head 60, so that the print head 60 may print the image 20 on the
’ receiver 30. In this regard, a platen roller 110 transports the receiver 30 in direction of an
[‘ 7 _ arrow 112
: [0011] During printing, the print head 60 may be driven transversely with respect
to the receiver 30 preferably by means of a motorized continuous belt and pulley .
assembly, generally referred to as 120, The belt and pulley assembly 120 comprises a.
continuous belt 130 affixed to the print head 60 and a motor 140 engaging the belt 130.
The belt 130 extends traversely acrbss the receiver 30, as shown, and the motor 140
engages belt 130 by means of at Jeast one pulley 150. As the motor 140 rotates the pulley
150, the belt 130 also rotates. As the belt 130 rotates, the print head 60 may traverse the
receiver 30 because the print head 60 is affixed to the belt 130, which extends traversely
across the receiver 30. Moreover, the print head 60 is itself supported by slide bars 160a
and 160b that slidably engage and support the print head 60 as the print head 60 traverses



across the receiver 30. Mdreover, the print head 60 is itself
supported by slide bars 160a and 160b that slidably engage and
support the print head 60 as the print head 60 traverses WO

2006/ 052372 5/ 036632 4 the receiver 30. The sl j rs_160a
and 160b invﬁgﬁhygﬁggsupported by a plurality of frane lﬁgﬁﬁgﬁégfﬁﬁ%
and 170b that are connected to ends of t4e slide bars 160a and 160b.
The <controller 50 may be coupled to the picker nmechanism 80, the
platen roller 110 and the notor 140, as well as the print -head 60,

. for synchronously control ration of the print head 60, the

pi cker mechBRrsRven30-1He Sb#edgf’éﬁ @aﬂ%ﬂﬁ%efuraﬁe SHpROTHR by A Piuality ekfzame

time the prm@ﬁabé}ﬁﬁ’oa%dtlvﬁyﬁaﬁ@é c&ﬁisctécﬁt%ee&ﬂ@&ftﬁ&shde bhk@@@aozfndllmerhe
i nformati on may printed onto the receiver . Aft each |1 ne

i mage i nf orfFPaltl'PB% iOantheﬁpemebettbe pipker meeh,@mmeso te, platﬁerollm dpand the
roller 110

br edot er i ool PA a6 el s 86 Rk Ho b0 2R orky LAREIR preblify ot e
recei ver 3Q0prirg headfdy énmkmnedh@upnéﬁeﬂlepMenedlmi 150, and the nidter 180 Elatch

head 60 may.a |n b WAYEESe celver 30.t0
anot her i n%n% epﬁ‘ﬁg%eagléﬁ%g‘ﬁ% Fon. Ver QE‘GQ "?@ef%f’%aamﬁfr{g‘é “al |
desired | i nemtalonps ihetredivens 0 Afet ¢éach hae ef mragmhﬁﬁnﬁﬂoﬂ Berined ehiveke 30.

After the inmage n the.teceiver 30, the receiver 30
e 1 e A0 b g s s T 08 SR St et RS RV s hown)
}‘{Of retri evabddimaied Apeinad ﬁll’th@ﬂlrécﬁeﬂ of thokesw 102. AR YR reOsiver 305k

e

rein, "relatively high éafers to a pH val ue of above. about
7.0, . above 'HEEWERid the D BB% dipigrke. B gring head Al may pen hegruseditp gaverse

relativel y it gheiRb 30 pr1ﬁ&n@&%¥\ﬁ%rbf Mmf%nﬂatﬁﬂdﬂ?quﬂ%e ’1@15 f&ﬁ‘fe}i’%ﬁ& c?u

about 7.1 and about 11, or. between about 7. and about

herein, " ardesinedclines of pristted iformationise @wc%orc@paw@eﬁo Mtw‘ thgm@age 20 is
negative ChalQer onAfle Habidert® ﬁb Pecelv&agd A5 &i tth@éﬁt& 10% 8e Héyoﬁﬁsldlﬁan
capabl e of "havin ositive "charge sed , "non-1onic

refers to autmitbon(net shhwn) forastrisvaldey a@mmtot efithe nmteam ion. [0013] As
used herei ol yam Sty | 0 I ng
P or  or QYSH YR ee S8 S @By S A B B R BR RO

di spersant "7.0, @bevesabouﬂ i;@nphnmdbom Bk Ioame éra‘tmdimetma,tthe ntle&peiy hlghrp}h;an
preventing r

herein, "c hbe%%h%ﬁeﬁ A 7, 74 a%ﬂ‘aﬁf%ﬁb cbgﬁgel%ﬁ 6b°ut gr}tandﬁé "ﬁg &@Aﬁgtyvgflhabo%’{,%
r efers to eamﬂ/a’o@rt 1$olmq lubﬁ herdmg Ianidniciodseefiseo a Adldssle dagableaif Raving a

igment” refers to a
Py negative charge. § 95ed 12 herem "cationic” refers to a molecule capable of having positive

charge. As used herein, "non-ionic" refers to a molecule that cannot be converted into an

( ion.

| [0013} As used herein, "polyamine" refers to a suitable cationic polymer having

two or more arnino (NHp) groups. As used herein, "dispersing agent or dispersant” refers
to compounds that can facilitate dispersion by preventing the pigment from settling out in
solution. As used herein, "chromaphore" is a color causing agent. As used herein, "dye"
refers to a water soluble colorant molecule. As used herein, "pigment"” refers to a group of
colorant molecules. Dyes suitable for use herein include, but are not limited to, cyan,
magenta, yellow and black.
[0014] : As used herein, "ink vehicle," refers to the vehicle in which the anionic
dyes, polYamineé, and/or acids are placed to form an ink. Ink vehicles are well known in

the art, and a wide variety of ink vehicles may be used with the systems, methods, and ink



col orant nol ecul es. Dyes suitable for use herein include, but are not
limted to, cyan, nmmgenta, yellow and bl ack. [0014] As used herein,
"ink vehicle," refers to the vehicle in which the anionic dyes,

pol yam nes, warmdans2zei ds are placed to forman ink. |nk MehiGhBRm;R6L
well known in the-art, and a w de varieslty of ink vehicles nmay be
used with the systens, nethods, and ink "W 2006/ 052372

PCT/ US2005/ 036632 5 conposition of the present invention. Such ink
vehicles may include a m xture of a variety of different agents,

i ncludi ng wi | 1o Lon. a ; 3 ,

bu fer s, _orerdtien g el mBiop” Shali RO R Prtdea e,
wat er . [ 00%&5jetyof diffeicnesgeotnmolsiding svithosdimitdtion ssutfagiarits, goldents, an-sdlvknts,
fluid and an.acidic, fluid.fi xglrf. Theeinic. £l Ui cocﬂ%rti ses at |east a
pi gnent and 4ty a> S HE R BOgTE SFLErEE B W AAt STy hi gh pH
For exanpl @018 sonmeAnénifettempdsiiontcdhpdseotvaidddd: al idkaTvid and anllidand
a viscosity from ut .} 0 _abput cp can be achieved. The dye is
primarily ﬁl’“gstpé‘?ﬁ'a?ge Wéﬁ%@@ﬂ%?sﬁ?ﬁ&lm@n@g%gﬁgﬁ% i mage. - [0016]
An "aci di cshnd Auilliix8hble 8OIRIAISES hith gHIKFot@RbshIE, iR86man acid. The
acid acts to protonate an anionic species of the ink conposition,

t hus provi einbesimants il fioa shett § i abegt 18 and yiscosify frommglwut Any suit abl e

functi onal i I i j i:t:1 on. Specific

sui tabl e fﬁ%%ltoﬁto%%?c%g?e@ﬁgﬁéctﬁ%%%%t rg[}%flﬁg{esﬁ%?%?@d&% 0, Ssuccinic

ffc-i d, gl ycodlprctodiss absultinglinmageci tric acid. The pH of the acidic fixer
s about 2 , prekenabl. 0,5. [0017] .I,n. gne approach,.-th

pi gnent en{ﬂt"g? din {\ﬂem‘il nlEﬂ]‘l fatﬁ’ﬁricso r‘%’ngceﬁ ik g‘%‘é‘ﬁ%?ﬁ*’é‘ 2“”<'§11niT(IJ'T‘?Iia"EElg acts

pi glrre gt . Ttbgarb’ﬁhﬁfb&ﬁhﬁioﬁic&p&jiésidf erdiﬂlﬂb@ﬁli:c&itmhgﬁﬁﬂ qbro?ilﬂmlg?ﬁ@nﬁﬁﬁai Iﬂotrt]le

i ncl udes an i.gnent that can.be_dispersed into a id wthout the

use of an & 'e?'flg%fmiﬁes g’é?@]‘ﬁad’?e %%t?ﬁ%?{% ‘F?né’ﬁi‘lé‘?ﬁ fET GFid dcer

sui tabl e f edmptERidACISPbdfiE RGlabRERNbnA REAE Galuay, Y aHe hbE8mS& th; succinic

di spersi bl e _anionic pigments known for use in ink jet grl nting. The

chenmi cal nifdi-fElcabs apid Candipy sitc apd e Fhepts plthe pidicilixer is abeis 240 Gimweferably

precursorszthat enconpass all organic pignents. Under typical

chemi cal processes, the resulting pignent surfaces consist of
car boxyl at W01Zhd/ or kmfne epproechs the eigneama phplopesd inhe iply fyidds @ self-dispersible

functional jfyk ﬁigﬂfeﬁ{.efﬁeetgmi.\ Elalf—gﬁgﬁersible anionic pigment as used herein includes any

pigment that can be disinersed into a fluid without the use of an additional dispersing
agent. Such anionic pigments suitable for use herein include all chemically modified seli-
dispersible anionic pigments known for use in ink-jet printing. The chemical modification
C impart water-dispersiblity to the pigment precursors that encompass all organic pigments.
Under typical chemical processes, the resulting pigment surfaces consist of carboxylate
and/or sulfonate functionalities. Carboxylate functionality is preferred in this
embodiment. The anionic pigments are usually associated with Na*, Li*, K*, and NHA*
cations, although any suitable counterion may be used herein. An example of a self-
dispersible pigment is CAB-O-JET 300 from Cabot Corporation.
[0018] In another embodiment herein the pigment is dispersed in the ink fluid
composition with the aid of a dispersing agent or a "dispersible pigment." The term
"dispersible pigment" as used herein includes any pigment that is dispersed with a

dispersant having an anionic functionality, for example, the Joncryl® polymers available



enbodi ment. The anionic pignents are usually associated with Na ,

Li +, K+, and NH4+ cations, although any suitable counterionmy be
used herein. An exanple of a self- dispersible pignent is CAB-O JET
300 fron1cabnjmﬁamﬁgnation [ 0018] In anot her enbodi nent

pignent is dispersed in the ink fluid conposition mntrlwqyﬁéﬁﬁyﬁﬁfi
di spersing agent or a "dispersible plgné " The term "dispersible
pi gnent” as used herein includes any pignent that is dispersed with a
di sper sant having an anionic functionality, for exanple, the

from s, ¢ SSRNTE AnBAR rLher it WAy Dot dhy dREp b clgnl e

di sper sant amidniddtiargesmazabe employehiarthpesactiey obihisdmpdntipied i n the

practice of S inventi 0019 The fol l.ow .Di s.are

exanpl es of[oéiy&i | abl iﬂgkojf‘ %‘F%afFF’éarﬁlpli%qfﬁﬁﬂP%%fﬁzﬁ%\P@P%é@m
Raven 5750, CdRabian:5even wmgav&m?eo Rach REBOCRav2 3000, Bi@Raved!3500M Tig
pi gnents arge _avail able from Dequ%sa Col or_ Bl ack W200 Col or Bl ack
FW2, Col dPlleyiae memppsre eilgile BpmdesriirColedhlark BV200 Golprnidlackdo\V s

Black S 1 6Qo1&3b196k F I AL lCo%r:BZQ}k I&)QCCG?IBI ﬁlaél@#WG} 8, @9@)? Bk Bl136kCoter

Speci al Bl ack 4A, Speci al_Black 4 20] col oréd pigment is any

pi gnent \/\hlﬂ,lﬁpko%h”'%(spﬂﬂi iBlacke, fpacial h?ék 55&11692@1131%1@ 4-6;31@@1&1 Blagdt4.one
organi c gr Exanp ~.
bl ack, andqg%%r ed pfag%rladr{?‘gn% %ﬁm I?&h %ﬂr?g}(})n %F’ﬁ%"%@%%tﬁ%ﬂ
24:1’ nes and,attpehasont aﬁ:ﬂtﬂeast Qe ormawtgrame Fxaopies mclmde,r’tgt am notlgnued;anBibng
tructure t_its not e m)d .catjon of
gani ¢ or olisR el RTU pRGEL Sl fPGRiE T &, pHiRH AlrS anh Fespravty.
col ored pi girizagtone amhnadenng mltmmphgstrmmdﬁmmus Elﬁfhesto m&hhialtlmcyanl ne

bl ues, ht hal. ocy.ani reens, di.azos, .non 0s,
pelrJyI eneg @L‘%’%@% éﬁ(ﬁﬁ g%ﬂccﬁ%‘ﬁm é\? Sheaseio g%ﬁ&gm PI{ &T%S%‘?a PEoi ds.
Repr esent atdolbeedepi g teichile, 16t éi:@in@l“e}/ﬂﬂhrﬁ@uﬁl:ln@@ %hﬂiamﬁjrﬁﬂﬂ w&@per

pht hal ocyani ne bl ue and derivatives thereof (Pignment Blue 15,
Repr esent athithelosyaiigs geenss digaes faeopeRs nyEanthy eRes e T BrRsieistoresy H%’S

Pi gment O n&b%es Bﬁ&aﬁaymﬁg&idsl% lé‘s’eﬁamfex ﬂeéL&f?phﬂBl&
202, Pignment Red 206 %ment 07, Pignent Red 209 g)mant
Viol et 19 andudsicgapsphip waéﬂuwérdé%‘@ﬁv%&th%of (Bizmept Blge d

ant hr aqui n ﬁ@f‘t{md@@;@doﬁ ShleRQHEn
Red), Pigne tﬁasgg% ‘}éq‘ﬁmﬁ rorn nat ed %$§P%T§%e§‘§gmﬂg%§ﬁ Plgﬁent c
226 (Pyr antﬁlﬁ;hgeleﬂe}%gdw Pigment Red 192, Pigment Red 202, Pigment Red 206 Plgment

Red 207, Pigment Red 209, Pigment Violet 19 and Pigment Violet 42. Representative

examples of anthraquinones include Pigment Red 43, Pigment Red 194 (Perinone Red),
(’ " Pigment Red 216 (Brominated Pyrathrone Red) and Pigment Red 226 (Pyranthrone Red).
R Representative examples of perylenes include Pigment Red 123 (V. ermillion), Pigment
Red 149 (Scarlet), Pigment Red 179 (Maroon), Pigment Red 190 (Red), Pigment Violet,
Pigment Red 189 (Yellow Shade Red) and Pigment Red 224. Representative examples of
thioindigoids include Pigment Red 86, Pigment Red 87, Pigment Red 88, Pigment Red
181, Pigment Red 198, Pigment Violet 36, and Pigment Violet 38. Representative
examples of heterocyclic yellow include Pigment Yellow 117 and Pigment Yellow 138.
Examples of other suitable colored pigments are described in Colour Index, 3rd edition
(The Society of Dyers and Cikiyrusts, 1982).
[0021] Color inks comprise at least one colorant, typically dyes or pigments. The

dye or pigments may be nonionic, cationic, anionic, or mixtures thereof. Auny of the color



C_ Representative exanples of perylenes include Pignent Red 123
(Vermllion), Pignent Red 149 (Scarlet); Pignent Red 179 (Maroon),

Pi gnent Red 190 (Red), Pignent Violet, Pignment Red 189 (YeI | ow Shade
Red) and Piyoens/oRexd2 224. Representative exanpl es of "Mh&%?ﬁ%

i ncl ude Pignent Red 86, Pignment Red 87, P| gnent Red 88 Pi grment

181, Pigment Red 198, Pigment Viol et 36,7 and Pi gnent Violet 38.
Representative exanples of heterocyclic yellow include Pignent

Yel |l ow 117 and Pignent Yellow 138. Exanples of other sui tabl e

Col o e Bl QR ] ARG i B e B S RSy
| east one dwoleotiemt, typically dyes or pigments. The dye or pignments
may be nonignic, catlonlc ani_oni c r. m Xt S t her eof. the
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one odi nrent i nclude an anionic
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5% by wei ght. Exanpl es of suitable anionitc dy s I nc arge
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d t B 4

a0 O o Sigsl AR, Bl Bk (Eba:900n) 8l 28 S Py,

32; Am ny ICoBr the Duasyn 1Redf FsaB-FS0 dyemmle(ﬁﬂneﬁnmm Jﬁoeclﬁq Du;ectt Blledﬂﬁ%s yn

' f "salt- f bl t.. Bl 168 C

React i ve Reritk ek Dt VPR RPN IEN . el B

g? | Zw §BBRB&am Difect M&&&;d REd ST tA JRERe 23S, éAmAMaB@% A2 Gf&hd B@d
Cl C n cid een rec
Bl ue 199, m&5eR Br‘\ﬁé ree é&cﬂﬁcﬁ@ﬁ# 1(33@%‘63 %P{?el 4cidBing7, Mlﬁ@ L@z? Agid d

Bl ue 90, Agiy 3| Neid%uc 8008 A¢ BHlBUEALO4d Bmeleourﬁﬁ(t&r@@ﬁﬁ%f aflle likE
like. Further exanples jnclude Tricon Acid Red 52, Iricon Direct Red

227, and TFPelsa exemples pglude frigon 491 Red 32.F5icon Pineaidnd atnddiricosdwi i d
Red 2BW, l?@nmrrv@pm%wédwl@@ﬁcoﬁﬁﬂ&e l__)Bh&%ac“u R@ﬁm E:gﬁﬁ%%rﬁil@:ﬁoad

Food Green 3, Catodirect Turguol se Supra Co I na
and Chemi cBlue A.BAECK-H, ﬁgochlack AtFed direen 3, @tﬂdlrwr'lhpmose F8L{Supra Conc.

(Carolina Color and Chemical), Direct Blue 86, Intrabond Liquid Turquoise GLL
(Croﬁpton and Knowles), Reactive Red 4, Reactive Red 56, Levafix Brilliant Red E-4B
(Mobay Chemical), Levafix Brilliant Red E-6BA (Mobay Chemical), Acid Red 92, Direct
Brill Pink B Ground Crude (Crompton & Knowles), Cartasol Yellow GTF Presscake

C " (Sandoz, Inc.), Tartrazine Extra Conc. (FD&C Yellow #5, Acid Yellow 23, Sandoz, Inc.),

i Direct Yellow 86, Cartasol Yellow GTF Liquid Special 110 (Sandoz, Inc.), D&C Yellow

#10 (Yellow 3, Tricon), Yellow Shade 16948 (Tricon), Basacid Black X34 (BASF), Carta
Black 2GT (Sandoz, Inc.), Neozapon Red 492 (BASF), Orasol Red G (Ciba-Geigy),
Direct Brilliant Pink B (Crompton-Knolls), Aizen Spilon Red C-BH (Hodagaya Chemical
Company), Kayanol Red 3BL (Nippon Kayaku Company), Levanol Brilliant Red 3BW

(Mobay Chemical Company), Levaderm Lemon Yellow (Mobay Chemical Company),
Aizen Spilon Yellow C-GNH (Hodagaya Chemical Company), Spirit Fast Yellow 3G,
Sirius Supra Yellow GD 167, Cartasol Brilliant Yellow 4GF (Sandoz), Pergasol Yellow
CGP (Ciba-Geigy), Orasol Black RL (Ciba-Geigy), Orasol Black RLP (Cibé—Geigy),
Savinyl Black RLS (Sandoz), Dermacarbon 2GT (Sandoz), Pyrazol Black BG (ICI



(Crompton and Know es), Reactive Red 4, Reactive Red 56, Levafix
Brilliant Red E-4B (Mbay Chem cal), Levafix Brilliant Red E-6BA
(Mobay Chemical), Acid Red 92, Direct Brill Pink B Gound Crude

(Cronpton &whanwkesl Cartasol Yell ow GTF Presscake C ( c.),
Tartrazi ne Extra Conc. (FD&C Yel |l ow #5, Acid Yellow 23, %ﬂ%‘%ﬂs}ﬂ%ﬁ)

Inc.), Dorect Yellow 86, Cartasol Yell dw GIF Liquid Speci al 1’10
(Sandoz, Inc.), D&C Yellow #10 (Yellow 3, Tricon), Yell ow Shade
16948 (Tricon), Basacid Black X34 (BASF) Carta Black 2GT (Sandoz,
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ri cas), RocoBysHAGN msmemsan HIRRIEEXT Proafoh BIARKIPLIN] Boéiony Blue QWK -R,

EGn Tovary tell oy Eope, Jevali ok £h Loyl Gl BEC

and Levaf i xgdh it Aﬁsﬁca& CiBadrbRed pJEJ Cihaioh Bk B, 93hBaY8hck B 0ml
Tur quoi se PA, Pr00| on_Tur quoi se Proci on Turﬁ'sm se Ho5G  Procion

Tur quoi se HREFGEE: baprspbiRe nd fAaasel Y@Pb‘b‘f% All pxslabls Bomreibe-Gelgy; Pesdien
31), Proci %‘la&@ﬂBWB%ﬁe%ﬂoﬁ'E@ Bﬂﬂleﬁ%ﬁm YRIQ§ P%I\Y@akﬂéﬂ ‘P%Tr WM

Proci on Bl ack H-EXL Proci on Bl ack P-N, Procion Bl ue

Bl ue MX- 4GICIPrBsslienBuiliaet Rot Pe3B, Mlmﬁtlﬁtﬁ-gﬁiﬁﬂsmw-%wshen Red B-
avai | abl e @s@}ﬂeﬁ'Re&fmrsBCE élclgB%CE-R[]B%%g:hﬁélﬁﬁn (B1R2BIY) Bﬂlﬁﬁ@lﬁﬁp_

Lanasol Bl ack B, Lanasol 5B, Lanas and Lanaso
46, all avai. diiﬁsleeﬂtymelﬁu@(‘gy Baplicsl TuequoisBN2(G, Pashiln TBawbiséB-G, and

Basl {on B 1T e orar g 3B A S MR Tl b g Mg,

Basl i en RedluEquoise Blue H-GF, Sumifix Black B, Sumifix Black H-BG, Sumifix Yellow 2GC,
Sumifix Supra Scarlet 2GF, and Sumifix Brilliant Red 5BF, all available from Sumitomo
Chemical Company; Intracron Yellow C-8G, Intracron Red C-8B, Intracron Turquoise

( Blue GE, Infracron Turquoise HA, and Intracron Black RL, all available from Crompton

and Knowles, Dyes and Chemicals Division; mixtures thereof, and the like. Examples of

specific dyes include, e.g., Pro-Jet 485 (a copper phthalocyanine), Magenta 377, or Direct
Yellow 132. This list is intended to be merely exemplary, and should not be considered
limiting.

[0023] Cationic polymers in one embodiment include polyamines, quaternized
polyamines and polyguanidines. Other cationic polymers include poly(N,N,-dimethyl-2-
hydroxypropylence ammonium chloride), poly(4-vinyl-1~-methyl-pyridinium bromide),
polydiallydimethylammonium chloride, copolymers of quaternized vinylimidazole and
polyquaternium 2. Examples of polyamines that can be employed in the practice of this



7B, Baslien Red M5B, Baslien Blue E-R, Baslien Brilliant Blue P-3R,
Baslien Black P- BR, Baslien Turquoise Blue P-GR Baslien Turquoise
M 2G Baslien Turquoise E-G and Baslien Geen E-6B, all available

f r om BASF; \BonwisioxzsTyr quoi se Blue G Sumi fix Turquoi se §
Sum fix Black B, Sum fix Black HHBG Surnifix Yellow 2&%266_\1@:(’“32

Supra Scarlet 2GF, and Sum fix Brilli anf Red 5BF, all available from
Sum tono Chem cal Conpany; Intracron Yellow CSG Intracron Red
C-SB, Intracron Turquoi se C Blue GE, Intracron Turquoi se HA and

and cnem carGoopdren e bERuRynaRThy roRRS ey ol Sint oy
specific dmsbmmhudmeoe g., Pro-Jet 485 (a copper pht hal ocyani ne),
ror el y exclBEdly, W R A E ML R
Cationi ¢ pabXMRLsIVeRtsq0 e FFAOSH WRRY, dnB o} pER Méﬂ@mm@ﬁmfa&%&%&smes
pol yam nes and pol ¥guan| di nes. O her cationic pol ynmers i ncl ude

pol y( N, N, - Giterebens O zpepificalssapenioiplabeits, whif ﬁﬁhasm aghidsied thethe vehicle and
pol y(4-vi n%.k il & fcli‘)ytt) £ Eétfyn{y ﬁﬁlﬁ%éﬁq)& the color ink for bleed controg, one or
y | ori Fetn 28

pol ydi al | |net anmon copol ymers "of ‘quate
vinylim damorreénarmolepldwqmghfemﬁmdsr(@to abat ippiieds), @hd pratey thadanes). t hat can
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| ya: |yl aﬂln::rﬁ:, CGlagdes Gitnmtnok ?&ltﬂs@ﬂ@ldybefrﬂmfa enfho@izdkht ﬂch}sl@lbﬁﬂdre not limited
ormul ati on for an i usef u e |nc es_one or nore
co- sol vent'$: ?Ib"ilf“ﬂ)c%{ lofs, aymgtic @520}1‘@71& gﬁﬁ?@%@é@w Ypb) sghers,
sur f act ant sshafiaiin®) fdefRmiddd, dcetariild!and ConpSdhail ddotialk! BxaRgY ofjeo ?ounds

about 5, w % (these are added to the vehicle and are in ad ion

to any cat “r”éiﬂPY,edéﬁ ppe emaedimgaidaclude, prare et dimited o, pomagy @@aatmqh@bpf
one or  NMDfE.RbHE oﬁ%@%ﬁhﬁfy Wehgiit alEdﬂolsQJf@@ c&%oﬁsoorq&ggeg@ X\%zﬂ’%hah%‘

wat er ( bal ance? or nore co-solvents
vehi cl e i reledhelsfolprherbonser less, Sem@laimom@ica%@élglsm‘ 3¢ oarbens\og irtss, 1,2-

enpl oyed | eﬁ ﬁoﬂ?gﬁ %gllb'gﬁ{'(%r 1k43C 1,3 QESP(QQ Bi("jﬁ(; T%ﬂﬂ)?lg |0{' g%, 2 faljl%)trhgl’s of 30

allphatlca co S, aromatic a

pol y( gl ycotarbomt heless, ethjpne thyctlaly] ethanymnpdes, glmbalaydi atleess, palwcétﬁydﬁm@

el o OB AR e ROl R LR GO S bt
glycol) alkyl ethers, higher homologs of poly(propylene glycol) alkyl ethers, N-alkyl
caprolactams, unsubstituted caprolactams, substituted formamides, unsubstituted
formamides, substituted acetamides, and unsubstituted acetamides. Specific examples of

( co-solvents that are specifically eniployed in one embodiment include, but are not limited

) to, 1,5-pentanediol, 2-pyrrolidone, 2-ethyl-2-hydroxymethyl-1,3-propanediol, diethylene

glycol, 3-methoxybutanol, and 1,3-dimethyl-2-imidazolidinone. The co-solvent

concentration may range from 0 to about 50 wt %, or about 0.1 to 15 wt %.

EXAMPLES
[0026] The following examples illustrate the preferred embodnnents of the

invention that ave presently best known. However, other embodiments can be practiced
that are also within the scope of the present invention,

[0027) Two different ink compositions and one acidic fixer composition were
prepared and tested in accordance with the principles of the present invention. The

compositions and tested results are described below.



30 carbons or less, primary aromatic al cohols of 30 carbons or |ess,
secondary aliphatic alcohols of 30 carbons or |ess, secondary
aromati c al cohols of 30 carbons or less, 1,2- alcohols of 30 carbons
or less, 1, of 30 carbons or less, 1,5-alcoho

car bons or ﬁgggﬁggﬁhélene gl ycol al kyl ethers, propylenIQE%%%@Pmﬁﬁﬁ?I
ethers, poly(ethylene glycol) allcyl ethers, higher honol ogs of

pol y(et hyl ene glycol) al kyl ethers, polypropylene glycol) alkyl

et hers, higher honol ogs of pol ypropyl ene glycol) al kyl ethers,

N-al kyl  caprol actans, unsubstituted caprol actanms, substituted

f or manudes, unsubstituted formam de g tltuted acet am des, and
unsubstituted acetam des. Specific eigﬁﬂ co-sol vents that are
specifically enployed i n one enbqQdi nclude but are not limted
C to, 1,5-pentanediol, 2- pyrrole Compositioh

2-ethyl - 2- hpdzgyxy met W&)ﬂhaﬁgﬂrcgﬂﬁmn%as éﬂJéZ peiel bl @BRixify e Rlilowing

3- et hoxybut anol , and di et hyl ol i di none. The co- solvent
concentratl%ﬁeﬁﬁﬁéme&ﬁﬁéﬂﬁfﬁﬁﬁg@n@eﬁ@%t 50 wt % or about 0.1 to 15
w % EXAMPLES [5)@:%6] @!f‘otfseﬂf 1 £ Jllustrate the
preferred enmbodi nged, ueg%%%nt}on tha?ﬁ%re presently best
known. However, of' r 59 tgﬁ( @an be practiced that are also
within the scope o (yt he, | elibe I"nvention. [0027] Two different ink

conposi tions and g&@ acy dii¢ éméﬁf conposition were prepared and
sted in accord ill%ﬁ |nC|pIes of the present invention.
EEe conposnt|on &

?%1 s are described below. WO
06/ 052372 PCTN /0 et Conposition
[0028] A cyan in ; %%fggFﬁﬁﬁﬂé%?% §L1X|ng t he

followng materi ? by wei ght percentage: 3.0% Cabot
Sel f - Di spersi bl e rg _ 0.5% Acid Blue 9 12% Di propyl ene
gl ycol 6.0% 2- p

6. 40/a oncryl 586
Balance Deionized water

Example 2

Black Inkjet Composition

[0029] A black inkjet composition was prepared by admixing the following
materials, measured by weight percentage:
0.5% Food Black 2 Dye
) 1.8% Joncryl 586, AN 108, MW 4600
( 0.4% Avecia Polyurethane Resin, AN 55, MW 5500
- 0.03% Fluorosurfactant ‘
7.0% 2-pyrrolidone
4.0% 1,2-Hexanediol
8.0% Dipropylene Glycol
4.0% 2-hydroxyethyl-2-imidazolidone
0.2% Proxel GXL
Balance Deionized water
Example 3

Acidic Fixer Composition (pH = 4)
[0030] An acidic fixer composition was prepared by adnuxmg the following
matenals measured by weight percentage:



4.0% 1, 2- hexanedi ol 3.0% Liponic EG1 1.0% Crodafos N3 Acid 0.75%
TERA TOL 15-5-7 (an et hoxyl ated al cohol) 0.02% Zonyl FSO 0. 2% Proxel
GXL 0.05% EDTA 0.40% Joncryl 586 Bal ance Dei oni zed water Exanple 2
Bl ack | nkj evOQoreisza7ei on [ 0029] A bl ack inkjet conmpositimrRsososses2
prepared by adm xing the foll ow ng matg:rl al s, neasured by wei ght
percentage: 0.5% Food Bl ack 2 Dye 1.8% oncryl 586, AN 108, MW 4600
0. 4% Aveci a Pol yuret hane Resin, AN 55, MAN 5500 0.03%
Fl uorosurfactant 7.0% 2-pyrrolidone 4.0% 1, 2-Hexanediol 8.0%
Di propyl ene G y§@hos4. 0% 2Pch¥ thyl -2-imdazolidone 0.2% Proxel
GXL Bal ance Dei gpbgzed watgL ¢ 3 Acidic Fixer Conposition (pH =
4) [0030] An acggbe fixeryg Lt on was prepared by adm xing the
foll owing mat eéig s, ne % Yiq wei ght percentage: WO 2006/ 052372
P

. (1] 4
PC:I'/ US2005/ 0366 4g, 11 2.§w %guanl di ne
0.25% Surfonyl 61
0.05% EDTA
Balance Deionized water
[0031] All the inkjet compositions in Examples 1 and 2 were stable at a pH of

about 8-10 and exhibited viscosity values from about 3 to 10 cp.



6. 0% Dant ocol DHE 6.0% 2-Pyrrolidone 4.0% Succinic Acid 0.3%
Surfynol 440 0.25% Surfonyl 61 0.05% EDTA Bal ance Dei oni zed wat er
[0031] Al the inkjet conpositions in Exanples 1 and 2 were stable at
a pH of aboud 2d8s48£3and exhibited viscosity values from 003/05Q3210
ep. C C_ WD 2006/ 052372 PCTI US2005/ 036632 12 Table 1 Ingredients -
all Ingredient w%No Dye Added Dye Addfed | nks Ranges Formula A B C
D EF Cabot Self- Dispersible Black Pignent 3 3 3 3 33 1to 10 %
Food Black 2 Dye 0. 0 0.5 0 0.5 .0.5 0.01t0o3% Acid Blue .9 Dye 0 .0
00.1000.01to 3% Acid Red 289 Dyeraghe 0 0.15 0 0 0.01t03%
Joncryl 586, AN 108, Mw 4600 0.6 1.8 1I. .81.41.40.1t0 6%

Aveci a PU |RegkrdigntsAMI55, My 5500 1]2 0 0.4 0.4 . 0.4 0.4 0 to p%ingredient
Zonyl FSO | ¥i%01 tq No Dye Added Dve Added Inks Ranges
Formula A B C D E F
Cabot Self-
Dispersible :
Black Pigment 3 3 3 3 3 3 11010 %
Food Black 2 : ‘ . : ‘ . '
Dye -0 0 . 0.5 0 . 0.5 0.5 0.01 to 3%
Acid Blue.9 Dye 0. |0 0 01 - 0 .. 10 0.01 to 3%
Acid Red 289 . i ' ) ) -
Dye 0 0 0 0.15 0 -0 0.01 to 3%
C‘ Joneryl 586,AN | - [ - ) . ,
. 108, Mw 4600 - 0.6 1.8 1.8 1.8 14 1.4 0.1 to 6%
Avecia PU Resin, ’ . : ‘ . ) : ) . )
ANS5,Mw5500 | 12 | 0O 04 | 04 _ 04 04 - |0t65%
Zonyl SO, . . ' . 0.01 to
fluorosurfactant 0.03 |. 0.03 0.03 0.03 0.03 .|, 003 1.0%
2-Pyrrolidone ¥ 4 7 7 7 7 .| 0to 15%
1,2 Hexanediol 4 4 4 4 . -4 4 0 to 8%
Dipropylene : : C I
Glycol g 4 ‘ 8 8 4 - 0 0to 15%
2-Hydroxyethyl- ' ' . N o
2-Imidazolidone 0 0 ‘ 0 0 0 4 |1 | 0to15%
Proxel GXL 0.2 0.2. . 0.2 0.2 0.2 0.2 0to 0.4%
Water balance | balance balance | bafance balance | balance
Test Resulis - A B C D E F
Mottle, Visual
Ranking
10=best) 6 7 9 -8 9+ 9+ -
(. Optical Density 142 | 143 1.38 1.36 1.52 1.48
- Optical Density is the blackness measured with 2 Macbeth spectrophotmeter vs a standard.

[0032] The print performance for black inkjet compositions is provided in Table 1.
The mottle performance was the best with the dye added inks (formulas C-F) compared to
the no-dye added inks (A & B). The optical density results for formulas C & D were
lower than that of formulas A & B. Formulas having a higher optical density do not

necessarily mean that mottle appearance will be improved.



fluorosurfactant 0.03 . 0.03 0.03 0.03 0.03 . 0.03 1.0%
2-Pyrrolidone 7 4 7 7 7 7 to 15% 1,2 Hexanediol 4 4 4 4' 4 4 0 to
8% D propylene @ ycol 8 8 8400to 15% 2-Hydroxyet hyl

2-1mi dazol iWERBNSESHT® 0 0 4 0 to 15% Proxel GXL 0.2 0. B TUB0Ru %68 2
0.2 0to 0.4% Water baI ance bal ance baj,ance bal ance bal ance bal ance
Test Results --~e ABCDEF Mttle, Visual Ranking 10=best) 6 7 9
8 9+ 9+ Optical Densi 1.42 . 1.43 1.38 1.36 1.52 1.48 Optical
Density is the blackness nmeasured with a Macbeth s ectro hotneter vs

a standard. [0032] The print performanpggepor bl ack |nkJ et

0
0
4

conposi ti PRRIES Provi ded TN [Tak®aler  1Ne [TEaPapE f O d PR L TE]
best wi t hrfjpe dye added TTRS| {[;or i as, C ), Unpcivﬁﬂﬁ to e N chy
added i nks gA & B) The optl ﬂsgder%ﬁy rel,_yg s f%rB?formﬁB@s C \%
were |o =i N % f—forint= ST B I-U|| a$ "H":§ h.ig

. lex%:;'ﬁnd !itn reeckan Y 'Y' | %\.M]\—Il—l—
opti cal dv]_ €€55 . that —peltl-e_appearanc
be i nproveg 20064 1152\,72 $""120"g§ 03 6&5;6 13 4 ﬁhd
Pl ai n Papep“,a& TP fﬁﬁ%”é*r Co edOPaper 71l wiB withi® o|with w Wth

AB9 AB9 AR®OARO AB9 _ARO Fixer Unded riotina Y. Y Y Y N Nl Bar ab 1.29

1.35 1.56( &y8sChroma 1 97 Wt e7.0xilp 5hndf ef2D 17 6106 10 50-850, 62D
Cyan Saturation 1.14 1.16 1.35 1.44 1.32 1.42

C. [6033] Bar images printed with the ink composition of Example 1 were tested with
and without underprinting using the acidic fixer composition of Example 3. 8pl pens were
used to print 3 drops of inks with 1 drop of fixer underprinting at 600dpi. Both plain paper
(Great White, HP Multipurpose and Hammermil Color copy) and coated paper (Lustro
Laser)
were used in the evaluation. The test bed was operated under unheated condition. The
(drip test was done 24 hours afier the samples are printed. The bar OD and water drip
transfer mOD were measured. The L*C and h (D50, 2-degree, 1931 standard observer)
values are measured with an X-rite.

[0034] The print performance is summarized in Table 2. Durability wise, the AB9
(Acid Blue 9) anionic dye containing ink shows similar drip performance to the control

( - ink with fixer underprinting on plain paper a_.hd coated paper. The AB9-containing
ink gives similar chroma to the control ink. However, the L* for the AB9-containing ink
is lower |
resulting in higher saturation (C/L*). Mottle improves in cyan, green and blue with added
dye.

[0034] ‘While the invention has been described with reference to cértain preferred
embodiments, those skilled in the art will appreciate that various modifications, chianges,
omissions, and substitutions can be made without departing from the scope of the
invention. It is intended, therefore, that the invention be limited only by the scope of the

following claims.



Cyan Chroma 57.6 56.3 62.3 61.5 61.8 62.1 Cyan Saturation 1.14 1.16
1.35 1.44 1.32 1.42 C [0033] Bar inmages printed with the ink
conposition of Exanple 1 were tested with and w thout underprinting
using the acidic fixer conposition of Exanple 3. 8pl pens were used
to print 3 drops of inks with 1 drop of fixer underprinting at

600dpi . Both plain paper (Geat Wite,{4P Miltipurpose and Hanmermi |
Col or copy) and coated paper (Lustro Laser) were used in the

eval uation. The test bed was operated under unheated condition. The
drip test, was done 24 hours after the sanples are printed. The bar OD
and wat eV flapsdisst er nOD were neasured. The L*C and h (D50,
2-degree, 1931 standard observer) values are neasured with an
X-rite. [0034] The print performance is summarized in Table 2.

Dur abi | i t y lwi&winkieheompsitionaeqrapridinge 9) ani oni ¢ dye contai ning ink
shows sim LP ' I i.nk with.fixer

under pri nt #‘ﬂ%ﬂg{ﬁﬂs’p gﬁ%hglgg%?ﬁgr%%%}gﬁeﬁggégg !easlthoéle,&glé’ylc%ﬁ T %nélasecond
i nk gi ves si Mdidhawtg aneidio flufddixegnt rol i nk. However, the L* for the

AB9-containing.ink .s lower resulting in higher saturation (CL*).
VoLt o bR P e o Rl rommesiAhstifpit BOMGUEIRe Hye bepBosapRafabant 2
the inventi oneBagh&iemindes of b2 & I gre¥iBEERELcArBoS/BE baid in Mehad fied,

enbodi nents, those skilled in the art will appreciate that various

nodi fi cat i 8#s Wherein ghescatiopiei dymersis epadiguigBde iintgrdcomathcthn dpéonimdee and the
Wi t hout depar,t.i : 0 . - ] LS. bnten
therefore, t ﬁtél%dﬁ?;h%&?l%tté %q Eﬁ: %%0%&1% '? (g(cii 10%\{@%&%8{} Hé’ Ir&stg%%%lt%f a%tl(ﬂ’géjdye and
fol | owi ng cl dhereniohit pidieht substahaaliye dimudtandbuslnwith khe tintexampas of itk cationic

conprising: t flui.ds, a.fiorst fluid having an anionic dye and at
| east one anip\é\’ﬁl’“%erﬁ'fl hETOHR y%la%‘gtb%ﬁ‘aomﬂ’%nﬁnﬁavi ng an acidic fluid

fixer; wherein the acidic fluid fixer conprises a cationic polyner,
the fixer being at a pH of about 2 to 6, wherein the pH of about 2
to 6 is providedoppositienpbelrip il cvheesin thenanienic dygisgselected from the group of Food

Black 2, Food Green 3, Direct Yellow 132, Direct Blue 41, Direct Blue 53, Direct Black 168,
Direct Red 28, Acid Red 52, Acid Red 91, Acid Red 289, Acid Blue 1, Acid Blue 7, Acid
Blue 9, Acid Blue 34, Acid Blue 90, Acid Blue 93, Acid Blue 104, Acid Black 1, Acid Green
3, Acid Green 3, Acid Green 50, Acid Yellow 23, and mixtures thereof.

3. The composition of claim 1 wherein the anionic pigment is selected from the group of
carbon blacks, anthraquinones, phthalocyanine blues, phthalocyanine greens, diazos,
monoazos, pyranthrones, perylenes, heterocyclic yellows, quinacridones, and (thio)indigoids

with carboxylic functionality on the pigment.
4. The composition of claim 1 wherein the anionic pigment is CAB-O-JET 300.

5. The composition of claim 1 wherein the anionic dye is present in at least about 0.01

weight % to at least about 3.0 weight % of the anionic pigment ink.



and wherein the cationic polymer is configured to interact with the

ani onic dye and the anionic pignent, and the carboxylic acid is
configured to protonate the anionic dye and the anionic pignent
substantially sinultaneously with the interaction of the cationic
polymer with the anionic dye and the anionic pignment. 2. The
conposition of claim1l wherein the aniojyc dye is selected fromthe
group of Food Black 2, Food Geen 3, Drect Yellow 132, Direct Blue
41, Direct 6Bl Aenctidd dPprigGig Blagekusltitan 1nl§i3f1ﬁﬁ{terl:"&ﬂn;3'&mg°£i d Red 52,

Acid Red 91, Acid, Red 289, Acid Blue 1, Acid Blue 7, Acid  Blue 9,

Aci d Bl ue &dtingagt inkegomposiion Agiogs BrhgEaigathe ipk gormpasioncrempxising 29| apqoic dye
1, Acid Geerhnd%tleggloqe%lgﬁg pRamed§iafld & een 50, Acid Yellow 23, and

m xt ures thereof . The corrp03| tion of claim1l wherein the anionic

pi gment i s jeséngen @ddfcr Bwid t firesr gmmjpheoiubsttﬂaer beleréih dok sidmnilind afiper compsses a

pht hal ocyani n ht ocyani n 680 i.a

pyr ant hr ones, %‘pgl%l;g/g%lﬁﬂ‘% t? ;[béerroglf/lgl é)? F%WSE% taéi Wg‘?f?ﬁgﬁéé 0?51?10(:]“ 2t06is
(thio)indi goqﬁ‘sVldelﬁ}hamb&:@lﬁyhmdlﬁtme“mid)ﬁadrj ty on the pigment. 4. The
conposition_of claiml wherein the anionjc pignent_ is CAB-O JET 300.

5. The comJ@&iein JRObItehaink camapeiion upehe ApidyifRudy{iger agtq,ihg suhraterfo form
at | east abouh iha@d, thﬁhﬁmﬁc {61§ﬁleﬁintér§<§§%1ﬁbtﬁé"am%nﬁ WR! SR h&eRbnichigment,

ani oni ¢ pi gment i nK. of printing I mages using an
i nkj et printend atchpsime figne fhet eathnyyhie acidkprotompios ithd amowintdyeaand the anionic

substrate, tb ﬂl%t&@&?&?éﬁl Rglﬁg[w gé ng an ani onic dye and at

| east one ani-oni ¢ pi g an acidic fluid fixer onto the
substrate wherein the acidic quid fixer conprises a cationic

pol ymer, i xer i about to rein the pH.of
Dbout 2 to ffge mﬁ?@?ﬁ%ﬂ%@‘”& iy BRYPPIE éemsefwegﬁ % {5 €10} Qiood Black

wher ei n, UpOFbddateéd IHiRRt YeHow 98B QSitdei Blhe@1dDIRE ]ﬁ@é B Difd B | mse Direct
ontothe substrate to form an i mage, the cationic polyner interacts

with the aRedRBcAdddedm?, Aleid Bed 8h|z%cli1)|Rgﬂr€ﬁ?, ACldrﬁ:lufaﬂ tid BJuerd, ApigdBlue 9,
the car box)&l(jl(fBl@(QBQ &Jl@h?&aﬁls §\t Lchlgluggb Oﬂ& ' l(ﬁnﬂ[ ﬁl’@ a?i Of? 1& Gr%sn 3, Acid

pi gnment to decrease nott e | nage. alm
wher ei n t h€reeniso Akt Green S&mdl&(eﬂed%,ranmmhmrcgrthmpofof Food Bl ack 2,
Food Green 3, Direct Yellow 132, Direct Blue 41, Direct Blue 53,
Direct Black 168, Direct Red 28, Acid Red 52, Acid Red 91, Acid Red

289, Acid Bl UBelnetd 6F JBike6 Wherbi tle Bhibffic Aye is present in at least about 0.01 weight %
to at least about 3.0 weight % of the anionic pigment ink.

9. The method of claim 6 wherein the anionic pigment is selected from the group of carbon
blacks, anthraquinones, phthalocyanine blues, phthalocyanine greens, diazos, monoazos,
pyranthrones, perylenes, heterocyclic yellows, quinacridones, and (thio)indigoids with
carboxylic functionality on the pigment.

10. The method of claim 6 wherein the anionic pigment is CAB-O-JET 300.

11. The method of claim 6 wherein the acidic fluid fixer is overprinted on the ink composition.

12. The method of claim 6 wherein the acidic fluid fixer is underprinted on the ink

composition.



Acid Blue 34, Acid Blue 90, Acid Blue 93, Acid Blue 104, Acid Bl ack

1, Acid Geen 3, Acid Geen 5 Acid Geen 50, Acid Yellow 23, and

m xtures thereof. 8. The nethod of claim6 wherein the anionic dye is
present in at |east about 0.01 weight % to at |east about 3.0 wei ght

% of the anionic pignment ink. 9. The nethod of claim®6 wherein the
anionic pignent is selected fromthe grgup of carbon bl acks,

ant hr aqui nones, pht hal ocyani ne bl ues, phthal ocyani ne greens, diazos,
nonoazos, pyranthrones, peryl enes, heterocyclic yell ows,

qui nacri dones, and (thio)indigoids with carboxylic functionality on
the pi gment3- Ainkighripiss, KY@PHIINE| ai m 6 wherei n the anionic pignent is
CAB- O JET 30@ast dde nridife h £ ik Mherfigs the acidic fluid

fixer is over%ﬁint%d oﬁﬂﬁﬁeﬁﬁhglgonpo§1$?on. 1Z. The method of claim

6 wher ei n t heatdeabtdivo efdctor goftionsirand s under printed on the ink

conposition, .1 13. _An.inkjet. printer. conprising: at |east one.

o1 e head. BOITRoRS TeraOi AR e et s (SRTRIRr omPins, FRR g Efoishgber
portions; andratidingdhiid @end 6 HeVAiléaspohd efettol pyitidgs,adt 1é806He bifVhe reservoir
reservoir chanbeas,ggﬁgg reservoir chanber providing fluid to one of
the at |east PHHOES ngyyy 35 Sixerfiuid samprigpga gptiqnifepqluaes thei fixer being at
chamber s i ncl gk i@ aBdht 2Gh &, GhblelPihe bR & i SoRided@ bl Aafboxylic acid i
pol ymer, the flxe(abeing at a pH 8% about 2 to é?&aherei% tﬁeoéif%ﬁm =
about 2 to 6 the fhid\ixgsdargy at lezsr bos pklier cfcthd ieserveihechfinbérd ihelnding an ink
and at | east .her -I.he servoi chanmbers includi.ng an i nk
composi ton CONBeREPEEoRhbRE ah PREL Pyt SO E R AoeRh g nd Hysst one
and at | east anivaic @pmeti ¢ pi gnent; and wherein the cationic pol yner

is configure o interact with the aniqnic dye and th ani oni. c

pi gnent, el Fﬁv@f%ﬂﬁoﬂme YEen § 8 svrgﬁrtedn&e@cb%&owgta@lquedye and the
ani oni ¢ dye aRfhnid HigmAY, 9Ad theRlafiBRPlic 841834 edHHeBleld Yo Dot RROMMIINC dye and
with the interaction of the cationic polynmer with the anionic dye ™
and t he ani orthe apiogivepigmentq subptaatislhk pigtultpreonsler wish th¢ aptara¢@nhertles pationic

Geen 3. b r QPR AERS PTG BROHD oadBlt 572 5a” o ect

Bl ack 168, Direct Red 28, Acid Red 52, Acid Red 91, Acid Red 289,

Acid Bl ue }4. ﬁ%iigkjeBtl plil'l%teZ"’of éﬁﬁrg 13 wherein the anionic dye is selected from the group of Food
Black 2, Food Green 3, Direct Yellow 132, Direct Blue 41, Direct Blue 53, Direct Black 168,
Direct Red 28, Acid Red 52, Acid Red 91, Acid Red 289, Acid Blue 1, Acid Blue 7, Acid
Blue 9, Acid Blue 34, Acid Blue 90, Acid Blue 93, Acid Blue 104, Acid Black 1, Acid Green
3, Acid Green 5, Acid Green 50, Acid Yellow 23, and mixtures thereof.

15. The inkjet printer of claim 13 wherein the anionic dye is present in at least about 0.01

weight % to at least about 3.0 weight % of the anionic pigment ink.

16. The inkjet printer of claim 13 wherein the anionic pigment is selected from the group of
carbon blacks, anthraquinones, phthalocyanine blues, phthalocyanine greens, diazos,
monoazos, pyranthrones, perylenes, heterocyclic yellows, quinacridones, and (thio)indigoids

with carboxylic functionality on the pigment.

17. The inkjet printer of claim 13 wherein the anionic pigment is CAB-O-JET 300.



Blue 9, Acid Blue 34, Acid Blue 90, Acid Blue 93, Acid Blue 104, Acid

Black 1, Acid G een 3, Acid Geen 5 Acid Geen 50, Acid Yellow 23,

and m xtures thereof. 15. The inkjet printer of claim 13 wherein the

anionic dye is present in at |east about 0.01 weight %to at |east

about 3.0 weight % of the anionic pigment ink. 16. The inkjet printer

of claim 13 wherein the anionic pignmentj7s selected fromthe group of

carbon bl acks, ant hraqui nones, phthal ocyani ne bl ues, phthal ocyani ne

greens, diazos, nonoazos, yranthrones peryl enes, heterocyclic

yel | ows, quij ones hi Q)i ds . wifh carboxylic

functi onal ?%Sﬁﬁnl Jﬁ%%f“&‘hﬁﬂfi(a 43 “rﬂ ﬁnth? éfldﬁrﬁlmi Feps Preipriptgd on the ink

wher ei n theoﬁlsusg[ync pi gnment is CAB-O JET 300. 17 18. The inkjet

printer of claim13 wherein the acidic fluid fixer is overprinted on

the ink conmposition. 19. The inkjet printer of claim13 wherein the

acidic flu i . ) A .

i nkj et corr%%islfﬁte:&or{ o @nﬁ&dgf;%%? tl;ggm%%l%ﬂf‘ecé dAée seﬁgéjeg u}ﬁ %a%ﬁ% ol the ink

group of FowmdpdBitmnk 2, Food Green 3, Direct Yellow 132, Direct Blue

41, Direct Blue 53, Direct Bl ack 168, Direct Red 28, Acid Red 52,

Acid Red 91, Acid Red 289, Acid Blue 1, Acid Blue 7, Acid Blue 9,

Aci d Bl ue %Arﬁﬁk}ét&m@sﬁ@n coﬁqprﬁl lue 93 Acid Blue 104, Acid Bl ack

1, Acid Geen 3, Acid Geen 5, Acid Geen 50, Acid Yellow 23, and

m xt ures t PRAESRIc dye selegied fromethe groywiaf Fopd Mlank:2, Zised GreenabiDirest Mellow 132,

fixer; wherei d i r \
rﬁlrefchﬂhécdl b‘frfeéta h@'si ﬁl?éct ﬁ%{m 1B§61§1ﬂ;3c0?{%86 A&ﬂﬁ&ld %EAmd Red

the fixer bei ng at a pH o
bei ng provi déd, byldaR@hZ@oAyid Bluadl, dmnc:hBhlhé" Wcui Bluki% ércid B 3dhAcki Blue 90,

and the ani dRLENEGReRe i T Eid iR T haT et PAAT iRy didfeen 0,

protonate t heAcdiveréw 28lymdafidturdshierédti oni ¢ pi gnent substantial l'y
Si rmltaneously with the interaction of the cationic polyner with the

ani oni ¢ dy® lsAtoRardionks Bigmentypfhent . 21. A nethod of printing i mages

using an i gki&dic ALidd-&L, the method conprising: jetting an ink
conposi tion onto a substrate, the ink conposition conprising an
ani oni ¢ dy'erherem the acidic fluid fixer comprises a cationic polymer, the fixer being at a pH of about 2

to 6, the pH of about 2 to 6 being provided by a carboxylic acid in the fluid fixer;

and wherein the cationic polymer is configured to interact with the anionic dye and the
anionic pigment, and the carboxylic acid is configured to protonate the anionic dye and
the anionic pigment substantially simultancously with the interaction of the cationic

polymer with the anionic dye and the anionic pigment.

21. A method of printing images using an inkjet printer, the method comprising:

jetting an ink composition onto a substrate, the ink composition comprising an anionic dye
and at least one anionic pigment; and

jetting an acidic fluid fixer onto the substrate, wherein the acidic fluid fixer comprises a
cationic polymer, the fixer being at a pH of about 2 to 6;

wherein the anionic dye is selected from the group of Food Black 2, Food Green 3, Direct
Yellow 132, Direct Blue 41, Direct Blue 53, Direct Black 168, Direct Red 28, Acid Red
52, Acid Red 91, Acid Red 289, Acid Blue 1, Acid Blue 7, Acid Blue 9, Acid Blue 34,
Acid Blue 90, Acid Blue 93, Acid Blue 104, Acid Black 1, Acid Green 3, Acid Green 5,



and at | east one anionic pignment; and jetting an acidic fluid fixer
onto the substrate, wherein the acidic fluid fixer conprises a

cationic polynmer, the fixer being at a pH of about 2 to 6; wherein

the anionic dye is selected fromthe group of Food Bl ack 2, Food

Geen 3, Direct Yellow 132, Direct Blue 41, Direct Blue 53, Direct

Bl ack 168, Direct Red 28, Acid Red 52,1gAcid Red 91, Acid Red 289,

Acid Blue 1, Acid Blue 7, Acid Blue 9, Acid Blue 34, Acid Blue 90,

Aci d Bl ue 93 ,AdMt iGieeBl Sde ALY ellaey 28, Bhd edixthres AodrebfGvBeaain3he Adbiic @ye&rpresent

5 18 Acid Geen 50, Acid Yell 23, and mxture her eof,, wherein

the anionic dy&' ¥ %‘?‘&@ﬁ? Weilgbtg)'t%q 9 Jeest agBBtu’{% et t‘%@e‘i?éli‘ﬁplg’on{a’bt ok

| east abouiyhérefh W& @hiboni¥ Pilgnlehie iDiseleBBd fidh; th¥dB6 @) RohdIRindNbPRAGon blacks,
pigment is selected fromthe group consistin car bon bl acks,

(6]
ant hr aqui noné@fhrwm%cybﬁhahéyq@mes}ﬁuq@htMﬁhagwawnﬁeggqe@en@;azqs, a AEOazos,

nonoazos, p)sf];i,pa:ﬁ e I g ! I SRCHETINY :
qui nacri dones, a%}g&%?h?%?%ﬁ%%’ghgﬁgé;‘cy\%@fk@ﬁoﬁﬁ%’@%&n&ﬁf@nﬁ%{]\%ﬁ t}r]fg?lfl%lgmgsn with
t he pi gnent; catberdinfubétonplityoh tabpigme;to 6 is provided by a
carboxylic_acid in the fluid fixer: . and wherein, upon,jetti the ink
conposi ti oﬁ’ﬁ%\rﬁ’&‘ tl’ﬁgﬁa?gﬁl&‘?”gbg? S?WTPY’QE‘?Q%W?{{’?WEIC%@% Fﬂftfia"“‘% ggerf orm an

i mge, theatPivh@BinCuRRl RABE thelincampSsitbrt Md e a&iBicOMii€ fil¥Cordd thel MBstrate to
anionic pignent, and at the sane tinme the carboxylic acid protonates
the ani oni c dy& sRdmage thsrgagapie qﬂlmnmtqr@t%%ﬁheégeanmq \dge jand tthe anionic
i mge. 22. Anp; r alus, ikSi NG L : i ti}]@&]-

i ncl udes, i nri)zli@j]?eigl?’s?{dr %tsttlanrg\%q?% t@}]é;%gecr%rb%%kﬁ% ﬁ ljd ﬁé%%%g%gllet fon - dye and the
conpri si ng anrnanicgngmend yedernchsamottleds theamegani oni ¢ pi gnent and, in a
second reservoir chanber, an acidic fluid fixer that conprises a
cationic polyner, the fixer being at a pH of about 2 to 6, wherein

t he pH of 2hou appaitatusSecdngpridingyi ded by a carboxylic acid in the fluid
fixer; wherein the cationic polyner is configured to interact with
the ani oni & RIjEcTarpitides BT dppledesypiinyfefirst weaeveinechambpiox3n iRkigic Pempasition
configured tQoRpALADEL Gnidik &R A & 19%E oD dnibhe pidALANE, B 98BI reservoir

substantially sinmultaneously with the interaction of the cationic
pol ymer  wi t l¢hathesraan asidie fluiddixgnthat ¢ranpaiseomeatiopicqrolsmper, (A8 fixdinkeing at a pH of

appar atus _of 38&1%'2@026% W\Méleeﬁnefhg p&-f]c?f LM s gsyperm'fiaeé E}lz g%gr%gxytl{coar& Qlethe fluid
group of Foo
fixer;
wherein the cationic polymer is configured to interact with the anionic dye and the anionic
pigment, and the carboxylic acid is configured to protonate the anionic dye and the
anionic pigment substantially simultaneously with the interaction of the cationic polymer

with the anionic dye and the anionic pigment.

23. The apparatus of claim 22 wherein the anionic dye is selected from the group of Food
Black 2, Food Green 3, Direct Yellow 132, Direct Blue 41, Direct Blue 53, Direct Black 168,
Direct Red 28, Acid Red 52, Acid Red 91, Acid Red 289, Acid Blue 1, Acid Blue 7, Acid
Blue 9, Acid Blue 34, Acid Blue 90, Acid Blue 93, Acid Blue 104, Acid Black 1, Acid Green
3, Acid Green 5, Acid Green 50, Acid Yellow 23 and mixtures thereof.



Bl ack 2, Food Green 3, Direct Yellow 132, Direct Blue 41, D rect Bl ue
53, Direct Black 168, Direct Red 28, Acid Red 52, Acid Red 91, Acid
Red 289, Acid Blue 1, Acid Blue 7, Acid Blue 9, Acid Blue 34, Acid

Bl ue 90, Acid Blue 93, Acid Blue 104, Acid Black 1, Acid Geen 3,

Acid Geen 5, Acid Geen 50, Acid Yellow 23 and ni xtures thereof. 19

24. The apparatus of claim22, wherein fghe anionic pignent is

sel ected fromthe group of carbon bl acks, ant hraqui nones,

pht hal ocyapd.rEhebdpperatus piftdbeinozy avhdﬂe&n Qlice efidnic (j:h@ikﬁﬁ is séleieb &M the group of

pyr ant br ones eryl enes, heterocyclic yello qU|n rldones and
(1 hi 0) i ndi G8PRIS b%ﬁlﬁsh BUFHBSANE. POREPERAS 1 losyapant greens, diazos,

The appar ajiésioss,PyRnihrése TeRbd) hbBRCHNHAIGWR)] tidérk
300. 26. The gppgratus ofScF\Q?e mhefg?ﬁq?héw ;gn%§ preggﬁgtﬁﬁégﬁﬁ%oum

| east abouwith. C@Tj?ov\ﬁlcgfhtlﬂ%l@]@yanthﬂma@'@ntabout 3.0 weight %of the

pi gment ink. 27. The conposition of claim1, wherein the carboxylic
acid conprises succinic, glycolic, or <citric acid, or any

conbi nat i of5.tThersppdratud 8f cldine2 ywtharih bf anibaic pignentiysT ABFOURE 300.
carboxylic acid conprises succinic, glycolic, or citric acid, or any
combi nation thereof. 29. The printer of claim13, wherein the

car boxyl i co@cré aﬁﬁa{fﬁ)ﬂ’uk 8?§a1%U@23w&b1‘ém i1 M?&is'p?eseﬂ’trm 6t fehdt Gbo @t wéléhta’,@)(o at
conbi nati on t hereof. . The apparatus of Claim 22, wherein t

carboxyl|cﬂqwﬁﬁbmﬁéﬁbWﬁgbg0§ﬁ6@uh®@mﬂgﬂycol|c or citric aC|d, or any
conmbi nation thereof. 31. The inkjet conposition of claim1l wherein

the acidic fluid fixer including the cationic polynmer interacts with
at | east 02@ Toke compositioof daidy &, wladtreih eleesdarlamnxgliobeitl kemptisdseasdinioNgycolic, or
ani oni c ggent or_co |nat|%wﬁmfhereof to thereby inprove nottle

of a pri nt%l q%dggr any combination

28. The method of claim 6, wherein the carboxylic acid comprises succinic, glycolic, or citric

acid, or any combination thereof.

29. The printer of claim 13, wherein the carboxylic acid comprises succinic, glycolic, or citric

acid, or any combination thereof.

30. The apparatus of claim 22, wherein the carboxylic acid comprises succinic, glycolic, or

citric acid, or any combination thereof.

31. The inkjet composition of claim 1 wherein the acidic fluid fixer including the cationic
polymer interacts with at least one of the anionic dye, at least one of the at least one anionic

pigment, or combinations thereof to thereby improve mottle of a printed image.



