1 16 July 2004 POLYMERI C ADDI TI VES TO | MPROVE PRI NT QUALI TY AND PERMANENCE
ATTRI BUTES I N I NK-JET | NKS TECHNI CAL FI ELD The present invention is
directed to ink jet inks, and, nore particularly, to fixer conpositions
used in ink jet printing to enhance priinti ng perfor mante,Jusyciooas snear -
fast ness, snudge resistance, waterfastness, and |ightfastness. BACKGROUND
ART There is a considerable demand in a better imge quality of ink jet.
The low snearfastness, waterfastness, and |ightfastness and the tendency
to snudge seem tROB¥MERIE ARDITEVESMIQMPRO VERRINT QUAIITYhi s i nvent i on
addresses these i ANDPERMANENCE &ITRIBUIES RS INKIETUNKISi n the prior art
to address these issues. One such technique is underprinting, which hel ps
to stratify the colorant to the surface of the paper, reduce w cking, and
i nprove col or performance. Underprinting is defined as applying a
transparent fluid on substrate prior the ink deposition. There are several
patents addressing the techni qmmnti ng for better waterfastness
and bleed control; see, e.g., US. Patent 5,624,484, "Liquid Conposition
and Ink Set, and I m age-Form ng Process and Apparatus Using the Sane",

i ssued to K. TkpressininvehticH is@irecté®td Ink3 ink) Ahd, Mo gerfouldrRt enfix&, 640, 187,
"I nk Jet Recording Method and | nk Jet ecor di ng Appar at us Therefor",

i ssued t®MROSKABH Rseaaknk-ist painting) t)enhende7printiag perfobmarnteasshguethean Canon;
U S. Pat , D¢ e Met hod.and Conposition for Ob- taining Waterfast

| mages Iﬁ%sg’nﬁg%zﬁs ?"Yag%rﬁ’é efso“@%ﬁ‘ ©Set al on March 3, 2 16 July
2004 1998, and assigned to Xerox Corp.; and U S. Patent 5,746, 818,
"Pigment 1 nk Conpo- sition Capable of Form ng I nage Having No Significant
Bl eedi ng or Feathering", is- BASIKKGROMND/ARAke on May 5, 1998, and assi gned
to Sei ko Epson. The underlying idea in underprinting is to bind the dyes
wi th oppositely charged species. For exanple, 5 anionic dyes can be bound

by a cationi criRol YW Lonstiiatid ibRRE irdy %§tté%6}rr}1agg qlqglﬁ?/doftﬁ{k-jet. The low

smearfastness, waterfastness, and lightfastness and the tendency to smudge seem to be

the main drawbacks of ink-jet, and this invention addresses these issues.

Several techniques has been used in the prior art to address these issues. One
such technique is underprinting, which helps to stratify the colorant to the surface of
the paper, reduce wicking, and improve color performance. Underprinting is defined
as applying a transparent fluid on substrate prior the ink deposition. There are several
patents addressing the technique of underprinting: for better waterfastness and bleed
control; see, e.g., U.S. Patent 5,624,484, “Liquid Composition and Ink Set, and Im-
age-Forming Process and Apparatus Using the Same”, issued to K. Takahashi et al on
April 29, 1997, and U.S. Patent 5,640,187, “Ink Jet Recording Method and Ink Jet
Recording Apparatus Therefor”, issued to A. Kashiwazaki et al on June 17, 1997,
both assigned to Canon; U.S. Patent 5,723,179, “Method and Composition for Ob-

taining Waterfast Images From Ink Jet Inks”, issued to R.W. Wong et al on March 3,



an anionic polyner. The clear underprinting fluid will be referred bel ow as
a fixing fluid, or fixer. It is known that underprinting can increase the
chroma (or, for black, optical density) of pignented dispersions, such as
carbon bl ack-based inks. For exanple, 210 black inks ia Haw sids Packard' s
DeskJet 890C printer are underprinted with a com posite black, resulting in

a consild8RandaspignedtosXernon Garp.; apd UokPathah §i746,818] ‘RigmentnkCampacui ty of

d L0t ' d.i | Syl . L of - b .inks, the
inder pethn CepebfiCtFaitniad (g r ARG No SianioamhiSloraing op BRbPRRES B0r - oot
of ten, a : | . -menti oned
0 s " pAUEERE ToEe O May S o8nand Alighed I SURGERIGIIHE SnddiBRReE. TON" | e
i mages if antdérprigting il &y bindnthe rdyesradth bpiRitel ichafgdtspeci®s. Fdradxaplé,n t he com

merci al Canon BJC-700 printer, underprinting inproves the edge acuity and
bl e@d, anipnic djesrcandebound by @l agtionic\po sandseatioBicadies @sn b dlound by The

decrease in chr res, sults fromthe jnecrease ip t olume of. liquid
pour ed 20 ngg}e.r'eﬁge ‘Léie?re © ,nntnﬁ'é %& & °€>?Pe5'fegﬁ??l°‘&)?§ a\/\ﬁ’f‘ﬁgt he

under prfiuid, ioR@ixE#. xer penetrates into the paper and the chronma decreases. As
for the edge acuity of dye-based systens, it often inproves, but at the

expense of atBkmown thahunderprinting @n in¢reasstthe chieaad(or.ofpe bpacknoptical wi t h a
O S0 58 PG s, G BB B b, 03,255, 60
167 Skinel Emeke b e ot sy igen il gl 0,
f usi bl @ositechlaek, a¢suting infastonsidedahly in¢reassrin thecopticahdensity t Alse, thesdge i n t he i nk
O e Lo LUt ol ser printer. Wi e (hi S approach
a1 oo 9 e e Bl B B o BB I GRP MR ° o
| i ght f asigirsidy indrudse; Bt A6t aRenaedreast dHidmh. ethus¥sScanBeFadged i dre | NVENTI ON
> 15 above-mentioned U.S. Patent 5,723,179, underprinting decreased the optical density
of the images (although underprinting made them waterfast). Similarly, in the com-
mercial Canon BJC-700 printer, underprinting improves the edge acuity and bleed,
but decreases the color vividness (see Examples, below). The decrease in chroma re-
sults from the increase in the volume of liquid poured on the paper. As a result, the
20  complex of the dye with the underprinting fixer penetrates into the paper and the
chroma decreases. As for the edge acuity of dye-based systems, it often improves, but
at the expense of area fill uniformity.
On the other hand, overprinting with a clear fluid is also known. For example,
application Serial Nos. 09/295,665 and 09/296,456, both filed on April 21, 1999, in
25  the name of Makarand P. Gore and assigned to the same assignee as the present appli-
cation, disclose overprinting ink-jet inks with a clear fluid that comprises a fusible
material and then fusing the printed image with a fuser in the ink-jet printer, much like
the fuser of a laser printer. While this approach is certainly suitable for providing im-

proved permanent images, it does require modification of an ink-jet printer.



In accordance with the present invention, one-part and two-part fixatives
are provided in conjunction with underprinting or overcoating at |east one
ink printed on a print nedium The one-part fixative of the present

i nvention conprises a polyner in a vehidcle. 10 The pabymary 2sossel ect ed
fromthe group consisting of vinyl-based polyners, condensa- tion polyners,
and copol yners thereof and the polyner has a glass transition tenpera- ture
w thin a range of -50C to +100C, a nelting tenperature within a range of
30C to 150QlowenEraa meedramains fari @y methodefoy improving: gwearfasineys, Wwatef-n a r ange
of 3,0 to .1 000. The fixative is.contained in a separate cartridge
from t HASTESE; l}&%aFWRssp?‘F‘ﬁim‘&‘ifﬁﬂ%af ef%‘?‘d@‘é‘{’é)"?ks’l'he two-part fixative of the
present invention conprises (1) a reactive nononer or oligoner in a

vehicl e, the reactive nononer or oligomer selected fromthe group con-
sisting of iso-cyanates JDISCLHOSURE OFINVENHTON i goners, and (2) at | east
one _second conponent selected fromthe group consisting of polyols,

pol 9vi nyl al cohols, and base 20 catal ysts. The reactive nonomer or oligoner
i s cont ai ned,,i ' . t ' | | '

cartri dge(s?x,] M&F%ﬁ?ﬁg@s&egﬁﬁ%%qn%%géé@& e-élgt %%@%‘g&jq{lﬁﬁ%éf%%ast one

I nk | etprovidediini cdhjunstidn’ with @ndelpfintir@astidveR ofiipoataéasP bneink GRiMtd dreact s Wi th
the second conponent(s) on the print mediumto forma polyner, which has a
gl ass PARH@ELIPBR tem perature within a range of -20C to +50C and a melting
t enper at ur e .t hi.r ARG . .

wat er f ast negg,c 02‘%3’3? fﬂz’ist neg@egﬁﬁggﬁggﬁ%%g%%ﬁggﬁp%ﬁaﬁé grgggl,e. as wel |
as1pri Mheqobinidr)is 6elpdted bmathe gidup congistingr«fiinylibasedspolyers) condensa! ovi ded by
use of the fixative solution in the present invention. 4 16 July 2004

BEST MOESobmrersantyppatymers tireseof andether paimer hasr 2 glags transitiow temperai n det ai |
to a specific enbodigen'g of the present inven- tion, which illustrates the
best mbY& Yithinamngs of 5T G st UK, aipelting tempesaturs, within  raneg©f 803G t9 ng t he

i nventi Al ternat.ive enbodi pents are al.so. pri.efly descri.hed as
wpp! 1 cARDE antioh pOtesiias WRER FeR: Robrel sy iin 2 298¢ IO ®and yel I ow
col or s 106\00® "Hre fixative is contained in a separate cartridge from the ink-jet ink print car-

15  tridge(s).

The two-part fixative of the present invention comprises (1) a reactive monomer
or oligomer in a vehicle, the reactive monomer or oligomer selected from the group con-
sisting of iso-cyanates and epoxy-terminated oligomers, and (2) at least one second
component selected from the group consisting of polyols, polyvinyl alcohols, and base

20  catalysts. The reactive monomer or oligomer is contained in a separate cartridge from
the ink-jet ink print cartridge(s), while the second component(s) is contained in at least
one ink-jet ink print cartridge. The reactive monomer or oligomer reacts with the second
component(s) on the print medium to form a polymer, which has a glass transition tem-
perature within a range of -20°C to +50°C and a melting temperature within a range of

25 30°Cto 100°C.

Enhancement of waterfastness, smearfastness, smudgefastness, and lightfastness,

as well as print quality (optical density and chroma, for example), is provided by use of

the fixative solution in the present invention.



ingly, the primary colors are cyan, magenta and yellow (C, M Y). Binary
colors are their binary conbinations, that is, blue B = CM red R = MY,
and green G = Y+C. Conposite black (Conmp-K= C+tM+Y) is the black col or
formed by printing cyan, 10 yellow and4magenta inks tagetfgf 2odd differs
fromthe true black ink (true - wWhi S fte l.ied by ink jet
mers ass ScRESTMODES 8GR Cang Ph¥d dir rE RAENRRIN G ™ oo’ §nk j et
printing, there are four pen cartridges - cyan (C), yellow (Y), nagenta
(M, and black (K). The inks conprise a vehicle and at |east one col orant,
as is well-kagfnce B nbWem4einCdetaiCOWPIpesifie cRBBdiRienfBf the(Rese iMo&-s and
wat er. The co-solvents conprise one Or nore organic, ter-mscible

sol venttiong odiahnillpsteags| thy destimoderpregently contemplated .byGhe siventons forgpram| vent s
enployed_ in the practice of this invention include, but are not limted

t 0, Sal itjstrgthe inyeation Adtemativeembediments aes also biieHy descgibed ag appligahle,

pol y(glycol) in LS i rhggér);' s ' hai n

al cohol s. Ex%‘ﬁ]t’gﬁﬂ%ll%ks&co#ft%}r%ggn S eﬂ%r g?ggﬁ%%gg%&gg fgég’&%Pﬁ{]hi S

i nvent iingly] thelpHifarylolorsiage ¢yah, magentd htlydllow (T, MaKY. Biriaphasdloss &k cohol s of
30 carbons or less, primary aromatic al cohols of 30 carbons or Iess,
seconddhsir bhinapheambinatianshiiatisoblug B € &rdred Br= MKY, andegreemiGry YaCo- mati ¢

| cohol f 30 b I 2- al cghol f .30 b . I ,
1, 37 b Croreste g Chmpicss E3Fr L dy Tk o el DS BARRL 618 of 1 css,

et hyl engnekunalmagehi inkd RgEther. 30diBERRYIR AR le/BIatk Mkiiue KONGARD is
pol y(ethyl ene glycol) al kyl ethers, higher hormpl ogs of poly(ethyl ene

gl ycol )oftgh lsupplaed by snk-jet |pringare py lacsepargteyink | cartaidge:| Thatsh éx sonvientiored  ho-
nol o 0 | y(pr.opyl ene gl ycol) al k et her N-al k caprol act ans,
s one cPlon ket BaSt Hre e Y52 pke Siriiest PRI Yl (Yhankient o

ft ituted acet- am des, and unsubstituted acet an des.

for mim::ﬂﬂ%lacﬁgﬂ? >

Speci fic exanples of co-solvents that are pref 30 erably enployed in the

practice of THeiigks se@vehittd ardieat ldawt onelcBlonatit, dsiisiwleHknon. N 5 16 July
2004 nethyl pyrrolidone, 1,5-pentanediol, 2-pyrrolidone, diethylene
gl yéol , 1, 3-The: vehielg |cpmppisesran@r ore rosobyents-andt wotey. - P ee-seluents ol |

tetramethyl.ene sul fone. 3-.nmet hoxy- 3, nethy| but anol gl ycer,ol . ;an
15, ol RS 60 S8R YRS Mg oL TS oy <l o snel
(wat er peiglind) ((Rhsses oPEdIsBIWrts employed in the practice of this invention include, but

are not limited to, aliphatic alcohols, aromatic alcohols, diols, glycol ethers,

poly(glycol) ethers, lactams, formamides, acetamides, and long chain alcohols. Exam-
20  ples of compounds employed in the practice of this invention include, but are not lim-
ited to, primary aliphatic alcohols of 30 carbons or less, primary aromatic alcohols of
30 carbons or less, secondary aliphatic alcohols of 30 carbons or less, secondary aro-
matic alcohols of 30 carbons or less, 1,2-alcohols of 30 carbons or less, 1,3-alcohols
of 30 carbons or less, 1,00-alcohols of 30 carbons or less, ethylene glycol alkyl ethers,
25  propylene glycol alkyl ethers, poly(ethylene glycol) alkyl ethers, higher homologs of
poly(ethylene glycol) alkyl ethers, poly(propylene glycol) alkyl ethers, higher ho-
mologs of poly(propylene glycol) alkyl ethers, N-alkyl caprolactams, unsubstituted
caprolactams, substituted formamides, unsubstituted formamides, substituted acet-
amides, and unsubstituted acetamides. Specific examples of co-solvents that are pref-

30  erably employed in the practice of this invention include, but are not limited to, N-



5 (water-insoluble). If a pignment is enployed, a dispersant is used to

di sperse the pig- nent in the vehicle. Alternatively, the pignent may be
chemcally treated to render it dispersible in the vehicle. Additives,
such as surfactants, biocides, pH adjusters, and the 16 kaiypempobe added as
appr opr im¢thyl fyundiidank)il;S-pasarediolpyrrdlidone, diethylene glystl, [1)3¢@-methyl)i s art .
The 10 puri tX' f all conponents is,that custqmari I){ enpl.oyed in_ink jet

i nks. THEORMEEdigh ;33x2- breantanstial,, tetramethyieng cvulfons,: A-pethoxydt ri dge for

over- pripti Lt hng to ftWove print quality and

ar chi vi M%X@‘gﬁ’g&dg@gﬁ@%@i?@@ﬁgﬁm S enabl es a receptive layer in
under pri nti NerheQolctat@R md}ScdnipriéSon! dr'thé qia,reg atePls Sl EW intd C

i nactions bemer? t he C(t‘)!?dg?%nt S aﬁi(?at k{gﬁ?‘?x t S\Fev gg'?yn%rré)se.& 15Ehancemant
of the {whiepirisolubls)i iftaipigmadttisicmpleyed; a dispersintsis uged to dispersd thetpigss,
snudge- fastness, and lightfastness - is obtained. The fifth pen is

enpl oy etnenhimtheivehisle. Altamatively; the pigmens mayhe chemieplly-trasted torender it ed. | n

t hat si tuatig’?g. ttgerg%gils only one fixative, and it is contained in the
fifth _8@_ T et SEH pen i s enpl oyed when both underprinting and

over pri nti ng A@dRives,"such @8T¥ulabidnts) Biocidss, SH ladfiste?s). arld e qike" Ray \We

fixatives, which may be the same or differ- ent. e fixative 1s contained

in the pddedrasappropnigte; Suchradditivesi sre welldmowndortheseskilladrinithis artsiTheh pen. | n
th ase of [ printin r,eci al i,gnnent .of fi.xative and ink is re-
25 ﬁi réﬁyioxg‘gﬁﬁwgwfw&ew&%ﬁﬂﬁ?ﬁ esent invention. In
that case, awWheé e jofifixativd SdHierh inSa TMY MdPeh ik pén & | fBY @veIL €C1 e
control over the fixative. In the case of overprinting, such a precise
Al i gnnepintafg dri vasleipristing tordesto isypmone prind quality and erchivibilityis glisctosede i xati ve
covers the printed.ink. Thus,. an.ink,jet printhead js not, necessary,
al t houg#ﬂerflf" ?&MWMI‘%M@@&&Q( pFoRYNg 1 oYEPRBHRE Mat jevi ce 30
t hat ej gl | | e , | g&r or an
) Bt bt G Yo BRGNP o U B R B 0L
saiXb t chdnceremafithefilbwing printiag afttibntds dwaetfhstnéss Csmelefiitasss, shaigae’
printhead, atonizer, air-brush, or other suitable system Conse-
fastness, and lig ess - is obtained.
The fifth pen is employed when either underprinting or overprinting is con-
templated. In that situation, there is only one fixative, and it is contained in the fifth
pen. :
20 The sixth pen is employed when both underprinting and overprinting are con-
templated. In that situation, there are two fixatives, which may be the same or differ-
ent. One fixative is contained in the fifth pen and the other fixative is contained in the
sixth pen.
In the case of underprinting, a precise alignment of fixative and ink is re-
25  quired, in order to realize the benefits of the present invention. In that case, an ink-jet
printhead is employed, so as to achieve precise control over the fixative.
In the case of overprinting, such a precise alignment of fixative and ink is not
so important, so long as the fixative covers the printed ink. Thus, an ink-jet printhead

is not necessary, although it can be used, if desired. Alternatively, a mechanical device

30 thatejects fluid under pressure is employed, such as an atomizer or an air-brush. Since



gquently, the use of fixative to cover the printed ink is alternatively

referred to herein as overprinting or overcoating. 5 Two fixative systens

are described herein, a one-part systemand a two-part system -One-part

systens conprise a high nol ecul ar wei ght pol yner di spessedyerddier in

aqueoushé YiRhteve RaFEA) the fixaave fal teaartio eRpositddobyP cldaf flaRl Jepaki-

conposition, nolecular weight, and solubility paranmeters in a chosen

vehi cl dioncdevidep whetheo printhea atomizkr, air-brash, or othen spitable isysteme Conge-

coal escenc g art Ies forns a ric.net- work or, a film Exanples of
@hpith B ph

pol ymedieR) wefeﬁp &evercthe Bﬂngﬁéﬂlﬁ iscaltemmativglyereferteddp herrin ude
pol yureaglag&?ﬁml?gk%@eﬁ;é%esg urethane)s, polyacrylates, fluorinated polyac-

ryl at es pol yvi nyl acetate, and poI y(vi nyl al cohol -vi nyl

acegate). PIPW@ Ifﬁcahvaoéy%flﬂist aresdeéritied! herdih,  bidipA® sPdtérh antlr A 8G0-pardn
tenperature Ud, nelting tem 15 perature (Tj, and wei ght average nol ecul ar

wei ght system. i nportant for filmformng characteristics and rrechanl cal
properties the formed fil s yst.ens that consis

reactive WD%FEP@W%’I‘% SonRASE "rh‘\éﬁﬁ'g‘ﬁsc“lardﬁ"c}g'btrp‘%ymﬁ'e s’&?i? ?‘a’cjé and (b) a
reacti . | q,gp(h ﬁg@yanat e-

(TDI o\rﬁ? I ) o?wggezyy tdzr(%%hg{eg%@%sﬁé % dlﬁg %gl and/ or 6S 0 pen, and
bol y?r'ei”??‘;“.""”’“"”"*“;i‘é‘i"“?‘é’f‘e‘“‘y’"m"“a*‘é“?‘”i“éf‘;”f"“°‘“°“““°“ﬁ?"°m§ uri ng
ovB‘_pr i"?ﬂvla]na{. é{ﬁb‘ {? ‘f?‘ﬂg Z&F%"ﬁg Pagg °s|t5%§/ Bﬁn‘fészli‘al ly

consi Stydfpk oRHIHIAS EXAM ﬁkiﬁ?fb IS \‘.‘Bpioged ﬁ{%@%ctf;ék iﬁ?)f%eg&@sen?ﬂ?l'ege'[ al ions

are useful ?OI’ epoxi eg er coat experirnen resent 1 nventors

f ound mbntmcauwmlmrethaaoss bﬁMaﬁﬁx@ﬂﬁﬁaﬁé)h,%lﬁcrﬂ@&@rﬂ@nﬁ@l@ﬂiﬁ@ac-
pol yacrylic-urethane, and polyurethane greatly en- hanced waterfastness and

hi ghl i gHates, Bq%memgwipé@s poimnsdcﬂcetﬂmtand\mbéwayhakcehpl-mxdr@em)h an

6. Wt % pol -
Py oo Bhufihl GROtSs GhoRvm w8 e waBons SR oRB e (TP NG ol or ant
tragst 9éram@§1“@8%§g;‘sy@qgu$g%age TR0 1bRr \Jeiphtl Ble m&@n t fr AL fort (GN\BD) ,

Chanpi on Dat . and Stora Papyrus ticopy (PMIY)> Wt hout
t he pokharactemstixs iand mechdifical propei2® 4f the formed films.

Two-part systems that consist of: (a) reactive monomers or oligomers in the 5*

and/or 6 pen cartridge and (b) a reactive components in a color cartridge. Examples

include isocyanate- (TDI or MDI) or epoxy-terminated oligomers in the 5* and/or 6®

20  pen, and polyols, polyvinyl alcohols and a catalyst in the color cartridge. Polymeriza-

tion takes place by mixing of solutions (a) and (b) during overprinting and under-

printing. Catalysts for isocyanate typically consist of amines and alkoxides, while
amines, alkoxides, and metal ions are useful for epoxies.

In overcoating experiments, the present inventors found that a one-part system

25 consisting of water-dispersed polyacrylic-urethane, and polyurethane greatly en-

hanced waterfastness and highlighter smearfastness. The colorant was evaluated

along with an overcoating consisting of a fixative solution containing 6 wt% polyac-

rylic-urethane in a vehicle consisting of 40 wt% 2-pyrrolidone. No colorant transfer

was observed in the following print media: Gilbert Bond (GNBD), Champion Data-

30  copy (CDCY), and Stora Papyrus Multicopy (PMCY). Without the polymer coating,



the colorant is not waterfast; typically, 300 to 400 nOD of ink transfer

occurred. Simlarly, highlighter snearfastness al so i nproved. Transfer

val ues of less than 50 nmOD was observed with al kaline highlighter up to 2

passes on GNBD, CDCY and PMCY. Acid highlighter proviedadigvzeons!| oner

transfer. 5 As nentioned_above,, the | ve in_eifher the one-part system

or "t he PHGSISTRIS 1 Rt DRSS YA DncdDBi10 BA0 OB of W whnsier SO uGEd

Wat er - y : ' LQr leponl y,
bﬁﬁﬁﬁxlgh g{@ﬁ@%ﬁ%@%ﬁ%ﬁ?? afso i ?&S%d!"%a%{e[g Yah3§ o@‘%ﬁgatg?:g 50

sol vent  conp e organi ¢ solven and sur nts may be

i ncor pom@DeWas obsereed WethUikdlive Righlighedtiupdtoad faddes b GNBDPODTY angdi a.
Exanpl es of such water-soluble, or water-m scible, organic solvents and

sur- 10PMEXE. #xid hightighteeprovisled evérslowdr trhmsfer. i n connection with vehicle
conmponents. On the other hand, solvent-based systens refer to those where
t he Spol ymer A meatipned-aboye, the solyentdn sitbertby ongrpart sysiem) o tae BO-PAftng of one

> i - ; | mited
i sor b Pes 8 ek bsed ot sofi Bt Naped \FpfE BRI MM P B Bk T O ot
| ncl udewhere whatdrliotiengajo, by ohby, sgleeratcethpbyeit oWatdraolubleumpardis sdlvents

di chl or oet hgne, net hyl ene chl orj de, rchl oroet hyl ene,, trichl orpet hane, and
trichl ang-sua?wtéﬁ&y beapcorpoiaiedhtp Proxids WHiaBREcdingAnAryiag NATAL | zed

petr ol it i SRl t _synthetics. omat | C

hydr oc gﬁgaéﬂsé’éat@&tagf %gg\/‘{'/ﬁ%ra%m‘ﬂ%,drs‘g%dfe Sc‘&i’zep ﬁ!gﬂ%gé%?ﬂ?{l% SUE i et hyl
bengeneactarntsl inchidnBose(Iftteddboo8 f Sonhb@idnaFitievenid1e compsrapisopanol , n-

propanol, n-butanol, sec-butanol, and diacetone al cohol; (5) esters such as

et hyl acet at@n theoothemiand] selventdasedraysteims uefpt tonthosewhere( by pelymards such as

t hyl ene, gl t hyl ether, _ethyl | ycol hy] et her,
ot byl orega Hfitle (RAGERER YR S consfRitl o Bie R el RS T G her: (7)
ket onesafiylGhe Axtides mhmm&mem@éibiug} with %?&Bﬁ%ciuf‘g% Wt Exi sobutyl

ether; and (8) terpenes such as di pent€&ne, terpineol, and terpentine. The

con- ceantplatifonganic soventsrigelndethe doNowing (1) halogenkied hydioearbensgsaclhs about 0. 1
to_.98 w% of the 25 fixative system The fixative system may al so include
oné>or ditiroathane; sethlene chlpnde, perchlosepthydens; trhghlospethansgand tridilerat 0.1 to 20

hose ot () bRy dbodins S ¥ AG Aot peftEium, R WaTE R, °°
FYNCL S, spiHigRd Tsphfheties) §8) TARbrh6MShpdtbé afton9 fsud/asl Ral-p Rhghthal RElvedaphloLS are

tha, toluene, trimethyl benzene, and xylene; (4) alcohols such as ethanol, isopropanol, n-

(@)

(Y

propanol, n-butanol, sec-butanol, and diacetone alcohol; (5) esters such as ethyl acetate,
20  ethyl lactate, and N-butyl acetate; (6) ethers such as ethylene glycol monomethy] ether,

ethylene glycol monoethyl ether, ethylene glycol monopropy! ether, and ethylene glycol

monobutyl ether; (7) ketones such as cyclohexanone, methyl ethyl ketone, and methyl

isobutyl] ether; and (8) terpenes such as dipentene, terpineol, and terpentine. The con-

centration of the organic solvent(s) is within the range of about 0.1 to 98 wt% of the
25 fixative system.

The fixative system may also include one or more surfactants within the con-
centration range of about 0.1 to 20 wt%. The surfactant(s) is preferably organic solvent
soluble, such as those with low ethylene oxide repeating units, available in the SUR-
FYNOLS, TERGITOLS, and TRITONS series of surfactants. The SURFYNOLS are

30  acetylenic ethoxylated diols available from Air Products, the TERGITOLS are poly-



30 acetylenic ethoxylated diols available from A r Products, the TERA TOLS
are poly 8 16 July 2004 ethylene or pol ypropyl ene oxide ethers avail abl e
from Uni'on Carbide, and the TRI- TONS are al kyl phenyl polyethyl ene oxi des
avail able from Rohm & Haas Co. It is ®ell-known in thelanuipf200eating

I ndustry, ) \ ieve {. i coating
propert i%hﬁ%dl?cﬁ} g‘gsl%%’(ﬂﬁggé’g@gﬁh %%g‘{’#%ggugr’]‘??‘g‘?&%"?y&’%‘ﬂg @%g‘Z‘ i'ﬁﬂ'ss. 5 The
present TONSnié alkyl phetiyl polyethylenetdxides 3@ailible foht RohMmOLUHARNCH it xer) to
over- coat a printing page to, enhance printing performnce such as/

smear f adtekldnownsim theyat of ¢aating indystas e mixaueiof the Abdveareesed to athievedhait i on i s
del i ver .as, fine aerosol using a pres- surized apparatus such as an

ai r-bru?ﬁjm’fﬁ%cgﬁtb‘?ﬁggperﬁ?ﬁwc ﬁﬂ%@%ﬁ@e@%gmm s and glossmess.ef ore, it is
called a fixaty | or, 4. The fi xer sol.ution n consist of a
one-go,r t wo- gtgre ;ﬁg%@{ %&Eﬁ%{lelscélfgétggm &%y‘?? of grﬁ)f%ﬁgﬁb% (&crg%n?%' nol ecul ar

wei ght  poatynprintitigSpuge 36 dnkeiricd PEintifg PER ARG SuchBis sﬂieﬂmmﬁ,%pm ge) or in
an organi c solvent. Desirable properties are the followng:” g a§s
transi t "@friastnses: and lightfastness e solutionris delivered ag Gide @erosolaisiigmpresnper at ur e

(Ty) ran r _; | ecul ar. wei ght of the polyner
shoul d glgﬁzse Efa?5 P%:rl% g%tsfn)?/h hsl g‘ggﬁ? r?s’(l}‘rjor{q]agom"%ﬁ ?#o Rf‘Pﬁ%&%ﬁei %F%Y%‘é‘iﬁ’ar wei ght

i s struTherefdre,it banledie fikativelsolytion@afilksr. r anges  from 3, 000 to 100, 000
(vveolis(ght average)_ for linear polyners (MNVis not neaningful when

cr | i nki ng The fixepsedution caneongistefes orad or awgpaitsystemn The enpphy sps- begi ns t o
20 for Llm.  Q bout 5,000 to,20,000. Exanp|es of polyners useful as
over cogtcﬁ}lé(gr*sr%%{)fé% R ca@ér Wﬁ@EpWﬁgﬁpi‘Fi‘Lﬂthquiaﬂ‘}qﬂubﬁﬁed nononer s
(e. 9., amby({vtebbrme) oCiaReRsAtid thds) Tt winkSocyanates) .
Copol yner s é(:an be f%(r)rreg’qfr%?nﬁ%/%%?g%isg%ﬂ%%?g}%%g%gﬁg&w 'sation

NDNOMEr S. 25gmmmitmempmmserdyﬁh ¢k trarR D30°N6 190ecip consisting of 1.
Acrylic and nethacrylic acids and salts thereof R
melting temperature (T,) ranges from 30° to 150°C; and

15 molecular weight (MW) of the polymer should be sufficiently high to form a
film.

Although the molecular weight is structurally dependent, it typically ranges
from 3,000 to 100,000 (weight average) for linear polymers (MW is not meaningful
when crosslinking take place). The preferred range is when the polymer begins to

20  form a film, or about 5,000 to 20,000.
Examples of polymers useful as overcoating fixatives include those synthe-

sized from vinyl-based monomers (e.g., acrylates) or condensation/addition mono-

mers (e.g., isocyanates). Copolymers can be formed from vinyl-based monomers and

condensation monomers.
25 The polymers are selected from the group consisting of

1. Acrylic and methacrylic acids and salts thereof:

R

/l\“/OH

o)



OH ~~Y 0 9 16 July 2004 where Ris Hor CH3. 2. Esters of acrylic and

nmet hacrylic acids: R where R, is as defined above and R2 is a radical of
C, to C30. 5 3. Amides of acrylic or nethacrylic acids: 1/ R2 N',R3
where R is as defined above and R2 and R3 are independerd Uy1ly @dbeal s of C
to CO 3hetdid§Opor &t des of acrylic and nethacrylic acids: Rl H N -R2-COH
0 10 where R, and R2 dre as defined above. 5. Pol yet hyl ene gl ycol s and
esters of acrylic @nBsterspfaeryli¢ ardd methacrylit acidévO -/ "}0 R2 0 n where R, and
R, are as defined above and nis an integer from1l to 100. 6. Polyal kyl ene
glycols and esters of acrylic god nmethacrylic acid: R 10 16 July 2004 where

R' R2, R3, and n are as defi neg abo&«'hz?. Sul f oal kyl (aryl) acrylate and

nmet hacryl ate, and salts ther

where R, is as defined above and R, is a radical of C, to C,,.
5 3. Amides of acrylic or methacrylic acids:

R
1 N/Rz
\R3

»

where R, is as defined above and R, and R, are independently radicals of C; to Cs,.
4. Hydroxy amides of acrylic and methacrylic acids:

R, 1
)\U/N —R,—OH
0

10  where R, and R, are as defined above.

5. Polyethylene glycols and esters of acrylic and methacrylic acid:

Ry
D
0] n

where R, and R, are as defined above and n is an integer from 1 to 100.

6. Polyalkylene glycols and esters of acrylic and methacrylic acid:

R4
o)
/‘.\n'( \y/7\‘0R3
O R, P



OR2-SGBH O 5 where R and R2 are as defined above. 8. Polyal kyl ene (aryl)
glycol diacrylates and dinethacrylates: Rl - RL O where R, and R 2 are as
defined above and n is an integer from1l to 50. 9. triacrylates,
trimethacryl ates, tetraacryl ates, and etranethacryl atesie Gzy 4oR2 0 n
H3CC O-~k HBGCC (0.R2) o0 n OR | i CH2-O 10 4 R trinethylol propane
triacryl ates al koxylated trinethyl ol propane and trinethylacryl ates

R, g o 1) 2008 LS 50T e

7. Sulfoalkyl(aryl) acrylate and methacrylate, and salts thereof:

R4

)\,(O\Rz—som

o

5 where R, and R, are as defined above.

8. Polyalkylene (aryl) glycol diacrylates and dimethacrylates:

Rq Ry
Aoy
0] -0

where R, and R’, are as defined above and n is an integer from 1 to 50.

9. triacrylates, trimethacrylates, tetraacrylates, and tetramethacrylates:

R1 R1

cle_o\rKg CHZ—(O—RZ o\n)\

o Ri1 o R4

H3C—C ——0, HaC— c —{o-R, om/k

R
CI:HZ—-—O CH2 —éo—Rz o\;))\i
0

10
trimethylolpropane triacrylates alkoxylated trimethylolpropane

and trimethylacrylates triacrylate and trimethacrylate



glyceryl triacrylates and trinethacrylates 0 5 al koxyl ated gl yceryl
triacrylate and trinmethacrylate pentaerythritol tetraacrylate and
tetramethacrylate CH2 -40-R2)-0 1 n Of R-B-HRCGC --(OR2)-O nnl CH
40-9%2 O n 10 al koxyl ated pentaerythriitol tetraacryl ate Bnduly 2004
tetranethacrylate CH2 40 RR3-O where R, and R, are as defiRed above and n
is an integer fr % 1o 50 12 10. Styrenecﬁgd (gs_ Ovatilves: 16 July

2004 where X and re i pendent |y H, NH I or\ radi cal of C,
to C20. 11. Viny| esterg &md al cohols ere Rl r@d al of C, to CSO
(esters) or OH choh 12. Vinyl R- (S a radical of
C, to C50. 10 13|D|ally le} Kyl ammnlum aI Rin,
O M
CHz—O__k_ CH2 -(O—R2 OE)\
0]
glyceryl triacrylates alkoxylated glyceryl
and trimethacrylates triacrylate and trimethacrylate
Ry

CHZ—-O\N)\
Ry l o R4
)\r"”‘*‘*‘f““’%

o) o R
CHz—-om)\
0
5
pentaerythritol tetraacrylate and tetramethacrylate
Ry
CHZ_(O—R‘,_n o\
| O R
/krro-(Rz O?—Hzc c —éo Ry o\ﬂ)\
o R
CH2 —<O—R2 OWH\
o
10 alkoxylated pentaerythritol tetraacrylate and tetramethacrylate

where R, and R, are as defined above and n is an integer from 1 to S0.



L where R, and R are independently Hor a radical of C, to C20 and X is F,
d-, Br, I-, S042', or P043'. 15 14. Vinyl sulfonic acid and salts thereof
-;"S03H 15. N-Vinylamdes O NR 2 13 16 July 2004 where R, is Hor a
radical of C, to C20 and R2 is indepentently H or a radileaiulgf2d@s to Cso
16. Any of the following compounds: 5 10 15 allyl nethacrylate allyl
acryl ami de N-vi nyl d8r Beneangitsidagivatives:r ol i done” vinyl imidazole RLCH3 "
CH=CHR2 4 4- n CH3 CO02 pol yunsaturated betaines RL CH=CH R2\ NCHO I n

N

X
Y

where X and Y are independently H, NH,, SO;H, OCH,, or a radical of C, to C,,.
11. Vinyl esters and alcohols:

0
/\O/LR

where R is a radical of C, to Cso (esters) or OH (alchohol).
12. Vinyl] ethers:

/\O/R

where R is a radical of C, to C,,.

10 13. Diallyldialkyl ammonium halides:

R1\f+\l’R2 X"

S

where R, and R, are independently H or a radical of CitoCpand X isF, CI, Br, I
SO, or PO,*.

14. Vinyl sulfonic acid and salts thereof:
Z S0sH
15

15. N-Vinylamides

/\/U\

L

R2



CH3 pol yunsat urated am ne oxi des vinyl
---}S33
pol yunsaturated fatty acids where R, and

pyridi ne Rl
n ~~ CH3 pol yunsaturated sul fo-betaines RL CH=CH) R2, ~C02 n

+ CH3 (CH =CH3R2~N

Rz are independently radicals of

C, to C50 and mand n are independenthy integers of 1 t 3Qiy b4od6 July
2004 17. Pol yet hyl ene oxide al kyenyl phenol: 5 where X and Y are

i ndependently Hor CH=CH2i Ris aradical of C to C.., and nis an
integer of 1 to 100. 18. Polyal kylene (aryl) divinyl ethers: OR)-O- n 10
15 whervehdre Rs issH oadiradi¢al of CCto € a@R@lﬂndepeﬁd@ﬂylmbﬁﬂﬁdld‘al efCltot 0 50. 19.

Any of the follow ng nol ecul es: NCO

50+

16. Any of the following compounds:

)}(O\/\ Ar:\A

R

0 O
5
allyl methacrylate allyl acrylamide N-vinylcarbazole
N 3 )
N__O N SN
r L '
Z
N-vinyl pyrrolidone vinyl imidazole vinyl pyridine
Ry R /CH3 R4 R +/CH;;
CH=CH 2 CO, CH=CH4"2~N SO3”
Tonmoniqoor {oH-oRiR 5o
CHj CH3
10
polyunsaturated betaines polyunsaturated sulfo-betaines
R4 CHg3
e~ \Ro Ri
n \ n
CH3
polyunsaturated amine oxides polyunsaturated fatty acids
15 ’

where R, and R, are independently radicals of C, to C, and m and n are independently

integers of 1 to 10.



NCO N Co 1, 4-diisocyanat obenzene tol uene diisocyanate

4, 4" - met hyl enebi s(phenyl - i socyanate) NCO NCO NCO CH2 OCN NCO NCO NCO
pol yrmet hyl ene pol y( phenyl - di cycl ohexyl met hane 1, 4-cycl ohexane i socyanate)
dii socyanate diisocyanate 15 16 July @004 Preferably, thi gely@eP4enpl oyed
in the one part fixer conmposition is selected fromthe group consisting of
al 'yl net hacryl at e]7.Polyethydene\oxideialleyeniN-phenylt car bazol e, N-vi nyl
pyrrolidone, vinyl imdazole, vinyl pyridine, 1,4-diisocyanatobenzene, tolu
5 ene diisocyanate, 4,4'-nethyl enebis-(phenyl isocyanate), polynethylene

pol y(phenyl isocyanate), dicyclohexy nethane di-isocyanate, and

1, 4-cycl ohexane di i SOCé at o oncentration of the polyner in the
fixer solution ranges onr?2 % with 3 to 10 wt % preferred.
Exanpl es of one-part, water-bBs mer fixer conpositions are listed in

10 Table I A below. Table I A Exanples of One-Part, Water-Based Pol yner
Fi xer -Conposi tions. Notes: NeoRez R-960 and R-966 are urethane-type

pol ymer syhete/ XidndY grefifidependentlPERNOIECHOR is radicst dTC; )b &, Cond £ig amet hy!
decynedi ol, available fromAir 15 Products.
an integer of 1 to 100.

5 18. Polyalkylene (aryl) diviny! ethers:

/\(O—R%r—‘o\/

where R is a radical of C, to C,, and n is an integer from 1 to 50.
19. Any of the following molecules:

10
NCO NCO
CH3
OCN’O/\O\N co
NCO NCO
1,4-diisocyanatobenzene toluene diisocyanate 4,4’-methylenebis(phenyl-
isocyanate)
NCO NCO NCO NCO
@-{cmé}ncm{j OCN’O/\O\NCO (b
NCO
15
polymethylene poly(phenyl- dicyclohexylmethane 1,4-cyclohexane

isocyanate) diisocyanate diisocyanate



Exanpl 12345 Pol ymer10 wt %0 Neo 5 Wt % Neo 5 wt % Neo 5 wt % Neo 7 W % Neo Rez
R-966Rez R-966Rez R-966Rez R-960Rez R-960 2-pyrrolidone40 wt %20 w %0 wt

%40 wt %45 wt % 1, 5-pentanedi ol 20 wt % SURFYNCL 2 wt %2 wt % wt % 465

Wt er Bal anceBal anceBal anceBal anceBal alfce Exanpl es of oné®phtly, 2004

sol vent - based pol ynmer fixer conpositions are listed in Table IB below 16
16 July 2004 Table M Exanples of One-Part, Solvent-Based Pol yner Fi xer

Co itions.,tes: SAA 100 and SAA- 101 f -all 1 No.p v(st
o obnol ) oy reEHuly e AREE Greiaid 0k 18 oBe Phe Tt cormpOvitontis EHET

t ¢ ' sﬁ}?ge i3l Kk I ' o\ e déﬁﬁa@ﬂd [ t
Fge?ﬁgro%%mgﬁéégﬁhgmgss, an%l%e ?iésl?cnesvsf a%cﬂc%t eira-e’ P?s@ess. abl gl lglrrin >
bel ow | i Nivinyd ypyerolidene) fviriyd Kmidazples vinyb pgridihéjcl  4-adiiedcyanatobdngédegtolas not a

fixer solutjion (water-based) was enpl oyed, and the results obtained. 10

Tabl & | |eae digeeyanateof.4zmethylenebisynheny] Bwsyanate) polymethyisae ppbiehanyt h | nks.
Print w&ock%tgff ﬁ{&clwé&yﬁﬁethm di-isocyanate, and 1,4-cyclohexane diisocyanate.
The concentration of the polymer in the fixer solution ranges from 2 to 30

wt%, with 3 to 10 wt% preferred.
Examples of one-part, water-based polymer fixer compbsitions are listed in

10 Table IA below.

Table IA. Examples of One-Part, Water-Based Polymer Fixer Compositions.
Example 1 2 3 4 5
Polymer 10wt% Neo | 5wt% Neo | Swt% Neo |5 wt% Neo |7 wt% Neo
RezR-966 |[RezR-966 |RezR-966 | RezR-960 | Rez R-960
2-pymrolidone | 40 wt % 20 wt% 10wt % 10 wt % 1Swt%

1,5-pentanediol 20wt %

SURFYNOL 2wt% 2wt% 2wt%
465

Water Balance Balance Balance Balance Balance

Notes: NeoRez R-960 and R-966 are urethane-type polymers, available from ICI.
SURFYNOL 465 is an ethoxylated tetramethyl decynediol, available from Air

15 Products.

Examples of one-part, solvent-based polymer fixer compositions are listed in

Table IB below.



| nk Ex- diunpi e 9anpl e 10anpl e 1lanple 12 Bl ack pig- Bl ack \Water-
Wat er - Col or ant nent pi gnent sol ubl e sol ubl e bl ack dyebl ack dye Fi xer

sol uti onExanpl e NoExanple No 3*3* Optical density (1)GBND1.451.451.311. 31
Wat er f ast ness (2) GBND0O20970 CDCY2386130 PMCY42419165 Exarspbetyo6ol ymer 10
W% 7 W% 10 wt % SAA- 100SAA- 100SAA- 101 tetrahydrofuran90 wt %90 wt % net hyl

ethyl 93 wt PableIBmIBxamples of One-Part, Solvent-Based Polymer Fixer Compositions.

| nk Ex-

Example 6 7 8
Polymer 10 wt% 7 wt% 10 wt%
SAA-100 SAA-100 SAA-101
tetrahydrofuran | 90 wt % 90 wt %
methyl ethyl 93 wt%
ketone
Notes: SAA-100 and SAA-101 are poly(styrene-allyl alcohol), available from
Arco Chemical.
5 The polymer fixers of the present invention have been found to work well with

both dyes and pigments to improve smearfastness, smudgefastness, and water-
fastness. Table IIA below lists examples of ink compositions, the colorant, whether or

not a fixer solution (water-based) was employed, and the results obtained.

10

Table I1A. Results of One-Part, Water-Based Fixer Compositions with Inks.

Print Me- | Ink Exam- | Ink Ex- Ink Ex- Ink Ex-
dium ple 9 ample 10 |ample 11 {ample 12
Colorant Black pig- | Black Water- Water-
ment pigment | soluble soluble
black dye | black dye
Fixer solution Example No Example | No
3* 3*
Optical density (1) | GBND 1.45 1.45 1.31 1.31
Waterfastness (2) GBND 0 20 9 70
CDCY 2 38 6 120
PMCY 4 24 19 165




16 July 2004 Acid Snearfastness GBND0110835 (3) CDCY075511 PMCY122801950
Al kal i ne Snearfast- GBND73201570 ness (3) CDCY21861156 PMCY204602597 Not es:
GBND = G | bert Bond, CDCY = Chanpi on Datacopy, PMCY - Stora Papyrus

Mul ticopy. 5 (1) Measured in optical density units. (2) Bmuby 20D4col or ant
transfer by dripping deionized water onto a printed pattern, 10 m nutes
after printing. (3) Amount of colorant transfer by runn| ng aqueous based

hi ghl i g(g@gn{e PVEGBRRID Nt gg) patterm asurgty T Higzoptte density
units. ) Exanp ees EQFS from|Tabl e | A, 1]bove hge resul ts350f onef part,
sol vert(3)3ased fixer donpositigns with ijnks are de- picted in Tablle JIB,
bel ow| 18 16 July 2004_00V W {z”' ooNoh . la)-ba)
CDCY 0 75 5 11
PMCY 12 280 19 50
Alkaline Smearfast- | GBND 7 320 15 70
ness (3)
cbCcY |2 186 11 56
PMCY 20 460 25 97

Notes: GBND = Gilbert Bond, CDCY = Champion Datacopy, PMCY - Stora Papyrus
Multicopy.
5 (1) Measured in optical density units.
(2) Amount of colorant transfer by dripping deionized water onto a printed
pattern, 10 minutes after printing.
(3) Amount of colorant transfer by running aqueous based highlighter twice
over printed pattern. Measured in milli-optical density units.

10 * Example 3 is from Table IA, above.

The results of one-part, solvent-based fixer compositions with inks are de-
picted in Table IIB, below.
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With regard to a measurement of waterfastness, smearfastness, and smudge-
fastness in Tables IIA and IIB, a lower value of colorant transfer indicates a better re-
sult. Thus, it can be seen that for the three print media tested, waterfagtness, smear-
fastness (both acid and alkaline), and smudgefastness were considerably improved

5 using the fixer of the present invention as compared to printing with no fixer.

By the same approach, improvement of the lightfastness prOperﬁés of printed
media is anticipated by incorporating anti-oxidants, ultraviolet absorbers/quenchers,
and free radical scavengers in the fixer solution. This would be particularly suitable
for dye-based inks, since lightfastness is not easily attainable at the present. It is well-

10 recognized in the coating industry that these techniques enhance lightfastness per-
formance of exterior paints, for example. Some examples for anti-oxidants, ultraviolet
absorber / quencher, and free radical scavengers are para—aniinobenzoic acid (PABA),
ascorbic acid, quinone, coumarin, anthraquinone, and sterically hindered amines.

Substantial improvement in print quality in terms of optical density and

15 chroma is found with the polymer fixer (Tables HA and IIB). In coated media such as
SpectraTech Lustro Laser, Kromekote 2000 1S cover, Utopia Dull, and Professional
Brochure & Flyer paper, optical density increased significantly from 0.8 to 1.3, for
example. This effect is much smaller in the plain papers such as Gilbert Bond and
Hammermill Fore DP. Similarly, chroma values of the primary colors of cyan, ma-

20  genta, and yellow increased substantially with the polymer fixer. Chroma, C*, is one
of the three components of L.c.h. values that quantitatively describe the three-
dimensional space of a given color; hence, the higher the chroma value the brighter
the color. In order to attain the largest color space possible, it is highly desirable to
maximize the chroma values of the primary colors, especially in imaging applications.

25 In a two-part system, the fixer solution of the present invention comprises (1) a
reactive monomer or oligomer in a vehicle; the reactive monomer or oligomer selected
from the group consisting of iso-cyanates and epoxy-terminated oligomers, and (2) at
least one second component selected from the group consisting of polyols, polyviny! al-
cohols, and base catalysts. The reactive monomer or oligomer is contained in a separate

30  cartridge from the ink-jet ink print cartridge(s), while the second component(s) is con-

tained in at least one ink-jet ink print cartridge. The reactive monomer or oligomer re-
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print quality in terns of CH’“W chroma is found with the
pol ymer fixer (Tables || AR dia such as SpectraTech

Lustro Laser, Kronmekote 2000 IS cover, Uopia Dull, and Professional

10 The fixer compositions of the present invention are expected to find use in ink-
jet printing.

Thus, there have been disclosed one-part and two-part fixer systems for under-

printing, overprinting, or both in conjunction with ink-jet printing on print media. It will

15  be readily apparent to those skilled in this art that various changes and modifications
may be made, and all such changes and modifications are considered to fall within the

scope of the appended claims.
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In order to attain the | ar gest cé?or—space possible, it is highly desirable
to maximze the chroma values of the primary colors, especially in imaging
applications. 25 In a two-part system the fixer solution of the present
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s are con ered to fall wthin the
melting temperature within a range of 30°C to 150°C.

2. The fixative of Claim 1 wherein at least three color inks in three separate print

cartridges are provided.

3. The fixative of Claim 2 wherein said at least three color inks are cyan, yellow,

and magenta.

4. The fixative of Claim 2 wherein three color inks in three separate print

cartridges and one black ink in a fourth separate print cartridge are provided.



scope of the appended clains. 16 July 2004 23 CLAIMS What Is Cained Is: 1.
A fixative for ink jet printing, said fixative for underprinting or
overcoating, or both, at least one ink printed on a print nmedium each
said ink printed froma separate print cartridge, said fibédulyn200donpri sing
a two-part system and conprising (1) a reactive nononmer or oligoner in a
vehicle, said reactive nononmer or oBf#gomer selected fromthe group

consi sting of iso-cyanates and epoxy-term nated oligonmers and (2) at | east
one second conponent selected fromthe group consisting of polyols,

pol yvi nyl al cghol s Thanfixativasef Chimal i sttereis aad meacmew er roligomer has aol i goner
contained in a separate cartridge from said at |east one ink jet ink print
cart ri dgeongsatrationiinseid ehiple withinggangrri@bapoh®m0 Whhat ai ned in said at

| east one ink jet ink print cartridge, said reactive nononer or oligoner
reacting with said at | east one second conponent on said print nediumto
forma polyner, said polyner having a glass transition tenperature within
a range of -50C to +100C and a nelting tenperature within a range of 30C
to 150C. 2. The fixative of Claiml1l wherein at |east three color inks in
three separate print cartridges are provided. 3. The fixative of Caim?2
wherein said at |east three color inks are cyan, yellow, and nmagenta. 4.
The fixative of Claim2 wherein three color inks in three separate print
cartridges and one black ink in a fourth separate print cartridge are
provided. 16 July 2004 24 5. The fixative of Claim1l wherein said nononer
or oligoner has a concentration in said vehicle wiwthin a range of about 2
to 30 wt %



