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(54) Title: MAGENTA INKJET INK HAVING IMPROVED PRINT QUALITY WITH POROUS PHOTO MEDIA

(57) Abstract: The present invention relates to magenta dye-based inkjet inks having improved permanence when jetted onto
porous photo media. The inkjet ink includes a mixture of at least two magenta dyes, at least three co-solvents comprising about.
18 to about 24% of the composition of the ink by weight, a penetrant, at least one wetting agent, and water.
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SELINEHAVINGIMPROVED PFRINT QUALILY

Crass Reference To Related Applications

R0 Mot spphioahie.

Microfiche Appendly

I3 Kot apphoabda

Crovermunent Biphts in Pateny

03] Wot apphoable

BACKGROUND OF THYE INVENTION

¥, Field of the Invention

I0Ed] The present invention relates to takdet fuks, and, wore particulardy, 1o magenia kit
wikes hureing improved print quslity with porens media,

3. Deseription of the Related Arxt
{00S]  Thermal inkict printing, to which this invanstion refates, is @ conumonty practived fonm
of printing. Thermad inkjet printing mvolves intense heating of au aqueous ink i & sall amount
i contact with a heating clement su the ink is vaporized. The vaporizad ink, including solids v

the frk, i then expelied through @ nowele and subsequently fetted 16 an fntended subsirate, sugh

ax, for exmnple, paper.

006]  The compasition of an inkjet ink i taditionally comprised of detonized water, & water-

. S T B e O
setulile nrpanie sofvent, said a colorant. The celorsat may be a solable dye or insolubde plgmaent.

Traditionally, piarment based inks may have seme disadvantages as compared o dye based fnks

as tradisions] plement based inks tont to have shightly higher solids and viscosity which may

mose i be more di%eult for joiting Swough relatively smaller noxade punthead designs, For

example, doe o the insoiubility of proments o water, polymerne disperaanis 5 anadior surfactans



WO 2011/008796 PCT/US2010/041883

% v aretedeed 44 0 SN BIE oEE et T304 N : :
are tvpeally ssldedd o fmprove the dispersibility of the pigment. The addition of 5 polymerin
sspersant sur increase the visvosity of an dnk, and g viscous Ink may be more difionit to et s

printhead.

8T Inkget printors may wse dys-baxed vodor inks or plgment-hased color inks, Dve-based
cotor inks fond © be more saturated snd mors vobust {o inkiet pens. §n conteast, pigmeni-hased

color inks tond to be more permansat and of the guality typteally recognizad with Jaser-like

printers.

%

(BS] Thore I8 a very Hoited choloe of plgments for use with piggnent-based colur inka,

wherens the nenber of dyes 1o be nved with dye-basad color tnks continoously grows,

B8] A curvent challonge in the industry i to develop fister doving dyve-based inks foruse
with porous phote medis, rather than for use with traditonal swellable polymer photo media,
Howover, porows photn media are comprised of inorganie materials that, in conjuncting with
orone gasses and Hglt, interact with dyes such that the dyes fade sad degrade,

O8] What is necded i the ar is 2 magenta dye-based inkget ik that may be vsed with

porcas photoe media with sabstantally minimal fading and degradation of the magenta dye,

SUMMARY OF THE INVENTION

MOTT] Exemplay embodiments of the prosent invention provide an inkgel ik compy wsed of &

mixtues of two or more magenta dyes, ot least three co-snlvents comprising sbout 18% e abowt
24 of the compnsition of the ink by weight, a penetrant, at least one welting agent, aund witer,
012 Vactous other oxensplary embodiments of the prosent favention tnclude a method of
printing wiing an inkjot ink. The method {5 semprised of the steps of positioning 3 poroas phote
medivm substantially adjacent to g printer having s print head retaining an inkjet ik, wherein the

frdet fuk is comprised of @ mixture of fwa or more magenta dyes, al feast theee co-sedvers

comprising shont 185 to about 24% of the composition of the ink by weight, s peoetran, at least

“t

g
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ane wetting agent, and water, The inkjet bk s then jotting from the pring bead oot the porous

=

photo rediam,

DETAILEDR DESCRIFUION OF THE INVENTION

AL Pomus photo media, as opposed o irpditionsd swellable polvmer photo media, tends o

allow for faster drving. As suach, it s desired to develop dye-based wks that allow grester
permanence with the poroos phote medis. However, as noted gbove, porous phote media s

£

comprised of organic materials that, in conhmebion With Orone Jusses &

Pechaad

{ Hght, iteract with

7

dyes sush that the dyes fade and degrade.

RI4] Pormanence, as vsed heveln, rofors fn pruet o the ability of a dye to resist the Inferactions
with Hght, orone, temperature, sad bunddity that cause fading and degradation o the dye
sxsnoiated with the media,

FEO1S] 1t has boen fhond that 8 color tnkiet ink having o mixiure OTIWO 0F moTe magenta dyes,

thyee co-solvents, & penetrant, and & swetting agent has sn Invrvased permanence when used with

pOTOUS MG e,

¥

WIS In exemplacy embodiments, the nkjet fnk may further he comprised of a Wostde, such
5, for exampls, PROXEL®R GXL (available from Arch Chemieals, Ine. of Novwatk,

Connecticuth

O] In the vartous exemplary pmbodinenta of the present fypveniion, the mixture of twa oy

more magesta dyes of the inkget ink somprises about S4% to about §0% of the composition of
the ik by waight, In a preferred ombodiment, the mixture of two mices magenta dyes conmprises
abuout 4.0% of the composition of the ik by weight.

OIS The mibxture of two more magenta dyes way incl hade dves selected from the group

consiating of Nippos Magenta IPD LM Ligud {a an anthrapyridene disulfonic and avatlable

from Nippon Kaysku Co, Lid of Tokye, fapany and g ma wenta d deseribed in US Patent Mo,

s
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G {available from Leomak Intormationsd, oo, of Lexington, Kentucky), the chomdond

L2
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structure of which i
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wherein M s H, Li, Ng, or B Although the color i visually more appealing with the a magenia

3

dye as describod B US Patent Noo 3,254,168, the Nippon Magenta JPD LM Lagad ds more

whtfast on porous medi,
18] Tn an oxomplary ombodiment, the amount of sach of Nippon Magenta JFD LM
}i

Liguid amd @ magenta dye e describad in US Pateot Mo, 5253180 are substantiadly egqeal. I

ped

another exaraplary enhodiment, the amount of each dye in the midure ts aboat 3%,
W In pacticular, the eolor of the Nippon Magenta IPD LMA1 Liguid may be toned by
heing Ruther combined with one or move of dyes selected from Aud Red 33, Acud I Red 32, Acid

Rad 81, Acid Red 92, Acid Red 248, Acid Red 289, Direct Red 238, 10 et Red 227,

““}\“ ii.‘i ; {\T {:&x‘_:&g ix\s i;\ COTTIRArS g{ﬁ \: a8 Pi\ﬁ? i"'\ ¥ ; ‘\‘iﬁi:ii.ﬁ} o ;i\gl\\(\ E;:i'{l‘.ﬂﬂ}\\

PROIE

5 Magenta IBOA (available commercislly from Fojifilm of Takyo, Japant,

DUASYNE Magenta NM-8F (available commercially from Clartant of Coventry, Rhode

tafand), ILFORDE MITT {available commerctally from Hond of Mardy, Switzer fandy, and
combinations thereot

2] The st least three co-solvents we salected from the group consisting of i depropanediol;

P 2atkanediol 1S

s friethvlene gheeol; snd dipropylas glyenl

N
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R In exemplary embodiments, at least two of the three cosndvents are allanediols and the

.

ihird coesabvent s g ghveol

[RU23]  The penetrant 1s preforably about 1% to ahont 3.8% of the composition of the ink by
weight, & exempdary penetrant is 1.3-bexanadiol

{241 1t s preforvest that the welting agent be of abwart O

k

& o abont 1% by seright of the
nlget k. 1o 8 more preforred gmbodiment, the non-tonte slicone wulsctant v abowt 1.78% Wy

veight of the inkiet k.

OIS Exomplary weolting agents iwtude polvoxyvethylene dimethy] siloxanes, SONYLE
fuormsuriactanty, and combinations thereof & commercially availahle wotting agent s, for

example, SELWETR L7800 {pelyvaliovlone exide grafied polydimethyisiioxane from Momentive

Performaneel,

0261 The pobemeric dapersant is prefirably shout 0.5% o abowt 2.0% by waight el the

inkiet ink, and sssists in stabilizing the carbon black pigment and buffiring the pH of the fnkjet
M7 An optional polymerie dispersant can be added to aseist in stabilizing the comprtibiiity

with 1 earhon black pigment ik in 2 Uva-Magenta- Y eliow-Black {CMYR} inset. When

CRIYE foka ave printed i substantially close proximity to each other, each ik peeds o be
compatible and not destsbilize adjacent taks. In the prosent cxomplary embodiments, the UMY

dve inks may be printed along with a black pigmented ink withoo! destabs vaing any of the UMY

X

N P 3% o od e rershuntario ¢ 3 RN M T £ORAY
dve ks or the Black o1 -y;ng{‘gigf{i ink due to the PYeneS of the i}i}i_}‘i IO {3::}?L~§§3<ﬁ‘§§ i the UMY

£

dye inks.

IR In exemplary embodiments of the present invention, the polymeric dispersant me;

N N ;- . ~ 5 ¥ N
seleoted from dispersants set fonth in, for exampde, any of US Patent Noa. 5,718,204 3,994,427,

8063, 834; §,267 807, 8,808, 72340 and 6,984,701, all invorponied { by peferonce
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I One o more butiors wmay abio be tncluded in the tnkiet ok composition,

X

embodiments of the ore or wove butfers include trethanclamine {TEA

hydroxvethy! Buarine or K NGB hvdroxvethy 2 aminnethane sulfonie aold (8BS, or

sorntinations thereod
I3 Several oxemplary inkiet ks socording to the prosent nvvention were formuiated and

evaluated using 8 stordand printhead and poerons photo paper v the oom of Perfeotiinish Glossy

Fhoto Paper {avatiable from Loxmark Intornational, i of Lexiongton, Restuckyd, The same

printing was condocied wsing & cormmercialty available magente dyebased mkjet ok, Bach iuk

was evihuated for s pormanencs ggaiost the effects of szone and genon lght

-
.}
X

Gmmn

G311 o Table |, the pormuamsnes of sach dyve-based bk on porous photo media 3 covapared,
The numbers shown ropresents the number of years of permanencs avcording o the orlterin of
4095 density loss aod sssundng the sxposurs Jovel of 78 pre-hedyy for ozone and 11 Miugshedvy

for Hah fade

TABLE

Fermanence of Dve with Porous Phoin Madia

Years of Peonanence after Bxposave ko

Oxone (1 poin ot Sppmy Xenon LF {80 klaz)

3

\A:ff__s{i Inkjet bk

Magenta-dye B

M3 As clewrly Hostrated above, the present magente-dye based inkjet ik shows an

improvement in permuanence when exposed 1 oxong { four times greater than that of comumercially
available magenta-dye inkijet inks undergoing the sume exposure. When gxposed to xenon highd,
the magenta tnkjet iok of the present invention showed a permanence 1 14% greates than that of s

commnercially available magenta-dye fnkjet ink.
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Y While this invention has boen desoribed with respeot to at Tosst one smbodiment, the
present invention can be further modified within the spivit and svope of Sus disclosure. This

appiication iy therefore itended 1o cover any variations, uses, or adaptations of the inven

ral principles. Faether, this applicstion is fntended to cover such departures Hom

7

the prosent disclosure as come within known or customary practiee in the et to which this

nvention pertains and which &l within the
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WHAT B CLAIMER I
IooAn ket ink comprising

g mizture of at Ipast two magents dyey

i pbout 4% of the composition of the

at loast three co~sodvends ©

ik by waighty

at loast one wetiing agent; and

k seonvding o ¢ladm 1, wherein the at leadt ey enmipeise about

[
s
et
e
%
"
ot
e
7w
(""’
s
past
P
7

3.0% 1o about 6.0% of the composttion of the ik by waight,

Lk

The inkiet ink sccording o elaim 1. the mixture of st least two magents dyes neludes

Wippon Magenta IFD LdE1 Liguid and a magenta dys having the chomdoal strocture

wherein Mis H, L1, Ng, or KL
3 avd : :§ X \; bt R vy o g £2¥18 s §§}‘€ }
4. The fukiet ink aoccrding to olaim 3, whereln the mmount of each of the Nippon Maganta 8 Q

Ny

e dyve having the identified chemical struciure 1s sabstantially

The inkiet ik sconrding to clain 3, wherein the Mippon Magenta JPD LM-T Liguid s toned

e

L

. z b A 37 A~y Rael 2408
with ane or giere of Auid Red 35, Acld Red 32, Acid Bed 8], Acid Red #2, Aod Red 249,

Aeid Rod 289, Dhrect Red 289, Divect Red 237, Diveat Yiolet 107 PROJETR Mageata

IROA, DUASYNE Magonta
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v
o

thie group consisting of Lipopmediol F2alkanodicl: L5 pomanadiol; slethvione

7. The mkiet ink sccording o claim 1, wheren bvo of the at least three cosabveats are

alvanediols and the third co-sobvent {8 ¢ glyenl,

. The inkjet ink secording o clabn {1, wherely the wetling ageat iz about {1

of the composition of the wnk by weight,

9, The fukiet ik according to oladm §, whereln the walting agent is selected from the group

consisting of polvoxyethvlene dimethyl stloxanes, ZONY LR fuormsurfactants, and

%

conribinations thereof

~
X

1Y, The fakiet ink sovording to olaim 3, further comprising one or more buffors selectod from 8

BysdroxvetheD-Zaninosthane sulfbaic acid (BES), or comblamiions thereof,

11, The ket ink acconting to claim 1 furthey comprising & hroaide.

12, The inkjet ink according to olainy 1, wherein the penetrant 8 8 i 2albanediol.

13, The fnkjet ink sccording to claita §, Rether comprising o dispersant as about O
3.0% by weight of thadnkiet ink

14, A method of printdog using an inkjet ink, the method belng comprised of the steps of!

posttioning & print medivn substantially adiscent to a prister having g print head

retabdng an inkfetink, whereln the inkjet ink 18 comprised of

a mixture of al foast two mggata dyes;

st lenss tree co-solvents comprising shoud 18% to about 24% of the compostt

g peneirant]

¢ tnkjet ink aecording to claim 1, wheredn the ot least three co-solvents are selosted fron

group consisting of iristhanokamine {TRAY MN-bis{2-hydrox vethyl uariae or PON-ba{2-

HHEOY

oy
$13

o ghowd 1A%

by
¥

E§!

s b who

‘.\\

H
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at foast o wetling agont; and
waler;

IoHing the tnkiet ok ow the print head onto g poroua photo medinm

15 The method of printing asing an inkjet ink according o olaim 14, wherein the mintwe of &t

foast twn magenia dyes comprises about 3% to about 6.0% of the composition of {he ink Iy

wight,
16, The method of printing using an inkje

¢ juk sconrding to clatm 14, the muxtre of af least two

nagarts dyes ncludes Nippon Magenta JPD LAT Ligud and a mageats dye having the

chemival strughure

z

72
%, snpsesss.
5

whorein M is H, L M, o K

17, The methest of printing using an ket ink sccording to claim 18, whersin the sawant of

sach of the Nippon Mageata IPD LMA1 Liguid sod the magenta dye baving the wdsartifiod

ReR

cherpioal strusture iv subatantially equal.

,The methiod of printing using an lnkjed ink poconding o claim M w herein the at
&g KXYINE SRR ST SUSTURPN: ESC S I N
soesolvents are sclected from the group conststing of 1 3-propanediol] L2-alkanediol 1,5+

ventanediol; siethvlene glyeol; and dipropylene glyos .
_The method of printing wsing ao inkiet ink according to claim 14, whersin the wetiing agent

is about 8.5% 1o ahout 1.5% of the composition of the ok by weight.

t
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an inkiet mk according to claim 14, wheroin the welting sgent

20 The method of printing using

s sefeted from the group consisting of pobvagvethylene dhmetind siloxanes, FONYLE

Huoresurfroiangs, and combhioaiiony thersoll

o

21 The mothod of printing using an inkiet ink according to clavm 14, Hother comprising one or
more baffers sedected From the group consisting of wiethanolamune {TEA), N Kbis{2-

hydmyeyvethel narine or N N-bia{ 2-hvdrox vethyl 2 amiooethase sulfosic

,ﬂ
a~
£
ar
5},.
W
b
ok

L

covnhinations thereot

¥ The method of primting osing an inkiel ink secording o olaim 14, wharain the inkiet ok s

R

farther comprised of & dispersunt gs sbout (5% 10 about 2.0% by weight of the inkget wk.

Py
it
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