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20 requirements related to the printed image, such as gloss, chemical resistance,
durability, or color. In general, ink vehicles include one or more materials such as
vegetable oils or fatty acids, resins, and polymers that contribute to the end product
properties, and may include other components such as organic solvents, water,
rheology modifiers, and so on that may affect body, tack, or drying characteristics.

25 [0004] In lithographic printing, in particular, an inked printing plate
contacts and transfers an inked image to a rubber blanket, and then the blanket
contacts and transfers the image to the surface being printed. Lithographic plates
are produced by treating the image areas of the plate with an oleophilic material and
ensuring that the non-image areas are hydrophilic. In a typical lithographic printing

30 process, the plate cylinder first comes in contact with dampening rollers that transfer
an aqueous fountain solution to the hydrophilic non-image areas of the plate. The
dampened plate then contacts an inking roller, accepting the ink only in the oleophilic
image areas. The press operator must continually monitor the printing process to

insure that the correct balance of the fountain solution and the ink is maintained so



that the ink adheres to the printing areas, but only the printing areas, of
the plate in order to produce a sharp, well-defined print. [0005] The
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reference) describe a printing ink that is an emulsion of an oil-based phase and a
water-miscible phase. The patentees allege that an emulsion containing a significant
portion of water (10% to 21%) and employing phosphoric acid as a critical

25  component has improved stability against phase separation and can be used as a
single-fluid lithographic ink. The De Santo, Jr. composition further includes as a
diluent and emulsion stabilizer an oil with the properties of No. 1 and No. 2 fuel oils
and a polyol emulsifier, of which glycerin and ethylene glycol are the only examples
provided.

30 [0006] Nonetheless, due to various drawbacks of the single-fluid
lithographic inks that have previously been proposed, including the limited stability
and poor definition and toning already mentioned, the industry standard continues to
be a dual-fluid lithographic ink that includes an ink component and a separate

fountain solution component.
35



WD 03/011988 PCT/ US02/ 24635 SUMVARY OF THE | NVENTI ON [ 0007] The invention
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[0009] The invention further provides a method of making an ink

composition having a hydrophilic fluid phase and a hydrophobic phase that includes

an organic solution of vinyl resin that can form hydrogen bond interactions with the

hydrophilic fluid phase. In another aspect of the invention, the hydrophobic phase

25  includes one or more other additional resins or polymers.

[0010] The invention also provides a process of printing using the
lithographic single fluid ink of the invention. The invention has unexpectedly provided
stable inks that can be used as single fluid inks with excellent fountain stability and
resistance to toning.

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0011] Lithographic ink compositions according to the invention are
single-fluid inks having a hydrophobic continuous phase that contains a hydrogen
bonding vinyl polymer and an emulsified phase that contains water, a liquid polyol, or
both water and a liquid polyol. The hydrophobic phase may contain further polymers



WD 03/ 011988 PCT/ US02/ 24635 and/or resins suitable for ink vehicles as
wel | as pignents, while the hydrophilic fluid phase may contai n additional
mat er i al swa3mel9B8 as additives such as weak acids or wealkChases24665 enhance
t he hydrogen bondi ng strength of the fluid. The |ithographic ink
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25 include mixtures of different liquid polyols or a mixture water and one or more liquid
polyols. In general, higher molecular weight liquid polyols may be preferred when the
vinyl polymer of the hydrophobic phase has a higher equivalent weight with respect
to the hydrogen bonding groups.

[0013] The emulsified phase may include further materials. In one

30 embodiment, the emulsified phase may also include one or more solid polyols. The
solid polyols may be selected from solid polyol compounds and solid polyol
oligomers. Examples include, without limitation, 2,3-butanediol, 1,6-hexanediol and
other hexanediols, pentaerythritol, dipentaerythritol, hydroxyl hyperbranched
dendrimers, trimethylolethane, trimethylolpropane, neopentyl glycol, 2,2,4-trimethyl-

35 1,3-pentanediol, 1,4-cyclohexanedimethanol, and hydrogenated bisphenol A.
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amount of the emulsified fluid phase necessary to achieve good printing results
without toning may depend upon the kind of plate being used and may be determined
25 by straightforward testing.
[0015] The vinyl polymer-containing continuous phase stabilizes the
emulsified fluid phase. The stability is such that the two phases do not separate in
the fountain. During application of the ink, however, the emulsion breaks and the
polyol comes to the surface, wetting out the areas of the plate that are not to receive
30 ink. Inks that are stable in the fountain but break quickly to separate on the plate
print cleanly without toning and provide consistent transfer characteristics. Proper
stability also may depend upon the particular hydrogen-bonding vinyl polymer and
the particular components of the emulsified phase chosen. The hydrogen bonding
equivalent weight and molecular weight of the vinyl polymer, as well as the

35 concentration of the vinyl polymer in the continuous phase, may be adjusted to



35 concentration of the vinyl polyner in the continuous phase, may be
adjusted to 5 WO 03/011988 PCT/ US02/ 24635 provide the desired stability.
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continuous phase. 5 Destabilizing interactions, such as between an

addi ti onal Rovigerthe desiredl isfabdity. oVimgt polyrag¢rs nithl hlgrhertlémls:oﬁhydmbngbthmge and

th | sif i d terial
that Care. ol oo gtk ARERn b ey BB B R BRR PrBBGER Bre
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groups or by adducting t rog
converti ng GMBRE. qfiddigpsl lfﬂ@tetrlﬁl§ @eéareemorwdydrgplmhdﬂndmﬂm mygircggeomm&dnaﬁt er

pol yneri zat\;,rg,npo@',hgr é/rb%budﬁ&" ynmers of the invention are advantageously
branched by i'ncluding in the polynerization reaction nononers that have

two reaction si t[@%’lﬂr by rTéadtydraphobie qhei;g/niehhewmgre ﬁundﬁrﬁleihbladje&a\dea&g a
| | th |
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t t, | ubl e,
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hydrogen” b&Wdt WP lgReinsssitas er ﬁfﬂ?@ﬂw ihe mMTwrgmtbmateuaHtawwla cluratifpydr i de
groups, pr 5Y reidtivie Sifr dgndlavi | kyl b nt.s h eg or
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vi nyl p0| y 9818s \A{BlfCht ae ingoleble; él'pfeﬁ-g}ynmlonal network structures that are only be

swelled by solvents.) The branched vinyl resins of the invention unexpectedly retain
solvent dilutability in spite of significant branching.
[0017] The hydrogen bonding vinyl polymers of the invention may be
25  prepared by polymerizing a monomer mixture that includes at least one monomer
that contains a hydrogen bonding group or a group that can be converted to or
adducted with a hydrogen bonding group after polymerization. Among preferred
hydrogen bonding groups are carboxylic acid groups, carboxylic anhydride groups,
primary amines or amines having alkyl substituents of three or fewer carbon atoms
30  on the nitrogen atom, primary amides or amides having alkyl substituents of three or
fewer carbons on the nitrogen atom, esters having pendant alkyl groups of three or
fewer carbon atoms, B-hydroxyl esters, hydroxyls, or sulfur-containing groups.
[0018] Carboxyl-functional vinyl polymers of the invention may be
prepared by polymerization of a monomer mixture that includes at least one acid-



prepared by pol ynerization of a nmononer m xture that includes at |east one
acid- 6 WD 03/011988 PCT/ US02/ 24635 functional nononer or at |east one
nonomer twetodjawss group that is converted to an acid gr ®ap/uso/4ss ng

pol ynmeri zati on, such as an anhydride group. Exanples of acid- functional or
anhydri de-functional nononers include, without limtation, a,(3-

et hyl eni cal |l y unsat urated nonocarboxylic acids containing 3 to 5 carbon
atons such 5 as acrylic, nethacrylic, and crotonic acids;
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the N- &b kyIpob’nmupatitmstowﬂneatéz&cndrgrbemer ltds pbefarred ﬁmthe rabmlsfpﬂimman ded, and
sul f onam d%ﬁ yn@@gﬂl&\?@ c@tﬂmr%f af a@Fago%StrH%Q{%Jljl ijln ﬁ;[griagl p8r|‘1|volatlle

et hyl eni cal Gnsat ar af nononer s i nclude

acryl am deprﬁfeltahbl@wamrmtdeberpf tromestbioyt Gutd alost B0 eneiKON-per geinmabimdiaits, noet hy|
met hacryl a hyl, _acryl at am nopr opyl
nor vl at o, - oo (A OB e Ainbe R ror AR hapefte sk fon B oraih

al kyI acr y| anhdagile, lhagedk yparehe aonydiaiie weight of théingdipelyikydracr yl ani des and N,

N 3h kyl met h@@éyé am de%kaﬁﬁﬁleghof:hrqi?%,?al&kw rou Og&vqnc?l)ud% w’?ﬁ"c’)eurt car bon

at oms SpeC| fi rrpl es inc
N- met hy| metitnitation, sminchey aNJdassobalbmmldasrwlmrdme Nl-almrgmmyhas three or

met hacryl aggig. M3 gt agaMIAMaRE in WrlH each N-alkyl group has three or
fewer carbon atoms, primary amines, N-alkylamines in which the N-alkyl group has
three or fewer carbon atoms, N,N'-dialkylamines in which the N-alkyl group has three
25  or fewer carbon atoms, phosphonamides, and sulfonamides. Examples of suitable
amine and amide functional, ethylénically unsaturated monomers include, without
limitation, acrylamide, methacrylamide, p-dimethylaminostyrene, N-,
dimethylaminoethyl methacrylate, aminopropyl methacrylate, aminoethyl acrylate,
aminopropyl acrylate, aminoethyl methacrylate, 1-vinyl-2-pyrrolidinone, N-
30 alkylacrylamides, N-alkylmethacrylamides, N,N'-dialkylacrylamides, and N,N'
dialkylmethacrylamides, in which the alkyl group have 3 or fewer carbon até)ms. ‘
Specific examples include N-methylacrylamide, N-methylmethacrylamide, N-
isopropyl acrylamide, N-isopropyl methacrylamide, N,N-dimethylacrylamide, N,N'-
dimethylmethacrylamide, N,N'-diisopropylmethacrylamide, N-vinyl formamide, and
35  combinations of these.



di et hyl net hacryl am de, N, N -diisopropyl methacrylam de, N-vinyl formam de,
and 35 conbinations of these. 7 WO 03/011988 PCT/ US02/ 24635 [0020]

Exanpl es Wb 034011988 - cont ai ni ng groups include sul fonic aci @sT/tsod/toaRn des,
sul foxi des, sul fones, and mercaptans. Mercaptans may be included as chain
transfer agents. Exanples of suitable nononers include, without limtation,
2-acryl am do- 2- met hyl propane sul fonic acid, nethyl vinyl sulfone, nethyl
vinyl 5 sul foxide, and sodiumvinyl sulfonate. A copolyner of sodium vinyl
sul fonate may be0026] di f i eBxaramiem of setirentaing @'rw.lplsyihduéri]meuh‘amicglaciels; he
sul fonam d ; qumg’rg n r [ -con ni ng
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t he phosph LAEridald. of s Ul e ethyl enic u turated
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car bon at o VL BRHeL’ R SABRIETEY Warorplt UF 3P RS AP B BEVDILY es of
hydr oxylét hyAcelats ynanogesrurtity dp osryetafopholimer Hycrepictiore obrn adidigtoupowittatae, vi ny|
acetate, Vigyhnd r%g.boé'.g:[ Pe%cti(?rg& & {glgé‘lbyl %&Méé?’%lgt% ml)rq)&ggr]udmﬁfhoéact%% alg groups
are al so useful Tor hydrogen bondfhg "~ and nohomers contal ning thne
acet oacet at% "FH0p O yneeadyicacifemongmerenit wittyetamenalokige. Has pefermidte 2, -

4- pent anedizpAyddii oA a1 o9 Bflartbhile A'dRE iPBRRY (& sengih KEH 1O
ni on. e [ e- runc

produce the stabilized carba esul tirlg acet oacet a I onal
nonomer i s WEIRIRYmbeNdie tetwaepvitte hydrawdfunstienalt eirfylnpelyroeal and nipe

pol ymeno  ABripbREntSeEiRARAIMhfC itiBphhgnal nonomer is acetoacet oxyet hyl
met hacryl at e.
y [0022] Suitable esters include methyl, ethyl, n-propyl, and isopropyl esters of

polymerizable acids, for example methyl methacrylate, ethyl acrylate, monomethyl
maleate, diethyl maleate, and so on, as well as ethylenically unsaturated esters of
saturated acids having up to four carbon atoms such as the formate, acetate,
25  propionates, and butyrates of hydroxyethyl acrylate or hydroxyethyl methacrylate or
vinyl formate, vinyl acetate, vinyl propionates, and vinyl butyrates.
[0023] Acetoacetate groups are also useful for hydrogen bonding
and monomers containing the acetoacetate group may be obtained by reacting an
allyl halide with 2, 4-pentanedione that has been treated with a strong base (e.g.,
30 KOH) to produce the stabilized carbanion. The resulting acetoacetate-functional
monomer is copolymerized to provide an acetoacetate-functional vinyl polymer.
Another acetoacetate-functional monomer is acetoacetoxyethyl methacrylate.
[0024] The hydrogen bonding vinyl polymer of the invention may

also contain a combination of the above functional groups capable of forming



[ 0024] The hydrogen bondi ng vinyl polynmer of the invention may also
contain a conbinati on of the above functional groups capable of formng 8
WO 03/ 011wead3mapssJS02/ 24635 hydrogen bondi ng i nteracti on®CTAISE2/246B |
pol ymers preferably has an equival ent weight, based on the hydrogen
bondi ng groups, of preferably at |east about 1800 g/equivalent, nore
preferably at |east about 2200 g/equivalent, and preferably up to about
20,000 g/ equival ent, nore preferably up to about 7200 g/equivalent. 5
[0025] The 'Pbgf’d?%@ebmﬁimdmtﬁja@tmﬁp ‘e‘%le tVEMI polmmerqoptejemblyms are eguivllgdt ogen
donating spRe&iygs
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first nmethod, a nononer with two or nore SIS
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pol ymer i zagwg bond | east one addi'tiona naI Ity reactive
with the a 'EOESVP\QFCGPEH&%'%‘%Rﬁett?eéHe'ﬁﬁb ob fggrogen bond. In some situations,

ionic interaction may be moderated and controlled by appropriate additions of weak

acids and weak basis to the donor and acceptors.
[0027] The hydrogen bonding vinyl polymers are branched. In one
25  embodiment, the hydrogen bonding vinyl polymers are significantly branched. The
vinyl polymer that is branched but usefully soluble. The branched vinyl polymers of
the invention is diluted, rather than swollen or dispersed, by addition of solvent. The
branching may be accomplished by a number of methods. In a first method, a
monomer with two or more polymerizable double bonds is included in the
30  polymerization reaction. In a second method, a pair of ethylenically unsaturated
monomers, each of which has in addition to the polymerizable double bond at least
one additional functionality reactive with the additional functionality on the other
monomer, are included in the monomer mixture being polymerized. A third method
consists of crosslinking the polymer with a crosslinker having at least two functional

35 groups that react with functional groups on the polymer.



nmononer, are included in the nononer m xture being polynerized. Athird

nmet hod consists of crosslinking the polymer with a crosslinker having at

| east twowbuwnotioshal 35 groups that react with functi onalPCgrusopsiean t he
polymer. 9 WD 03/011988 PCT/ US02/ 24635 [0028] Preferably, the vinyl resin
of the invention is polynerized using at | east one nononer havi-ng two or
nore pol yneri zable ethylenically wunsaturated bonds. Illustrative exanples
of nonomers having two or nore ethylenically unsaturated noieties include,
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to about @n@@firsMHEnYMEBLEI Réfe HigRly BFgFeLf monomer pol yrerized of the 25
pol yfunctional npnomer or nonomers ¥|aV| ng at least two ethylenically

unsaturated pollJ99i zabl e Rsefatablis ithebranhkedpeiny! pofymep ris pelymeniaed ngingne
pol yneri zaki iasP r i fd I I ' qr . Jh

pol yfuncti onal Sngér%ﬁg@gréaggﬁ%%r ;Ssérolgﬁ e%rg}rﬁg&@w %8\6%% Ir)lg%%f'%)do&gatfl%?ﬁ?

et hyl eni caPl§ ML MaVied aplsaghio ethypeictitynensatusatdd polymeripakdd boads, yrt wo
et hyl epp cabloo4wesRbler I | Iigﬂﬁﬂ 0 lnent it is
preferred for, ;@ﬁg br gﬁ:ﬂéégig%ﬁé P‘é@%&{%‘o e p?'*ez%g(ragga%‘fﬁg'g%s%%ﬁeﬁ ng a
m xture of NAYRG mBWiually afeaptivel @iieupst ibnadditan 0. 596 etylabically 8¥saturated

polymerizable bond. Preferably, the branched vinyl polymer is polymerized using
from about 0.012 to about 0.08 equivalents, and more preferably from about 0.016 to
about 0.064 equivalents per 100 grams of monomer polymerized of the
25  polyfunctional monomer or monomers having at least two ethylenically unsaturated
polymerizable bonds or of the pair of monomers having one polymerization bond and
one additional mutually reactive group. The polyfunctional monomer or monomers
preferably have from two to four ethylenically unsaturated polymerizable bonds, and
more preferably two ethylenically unsaturated polymerizable bonds. In one
30 embodiment it is preferred for the branched vinyl resin to be prepared by
polymerizing a mixture of monomers that includes from about 0.5% to about 6%,
more preferably from about 1.2% to about 6%, yet more preferably from about 1.2%
to about 4%, and even more preferably from about 1.5% to about 3.25%
divinylbenzene based on the total weight of the monomers polymerized. Commercial

35 grades of divinylbenzene include mono-functional and/or non-functional material.
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nore preferably fromabout 1.2%to about 6% vyet nore preferably from about
1.2% to about 4% and even nore preferably from about 1.5%to about 3.25%
di vi nyl bewoenmitssed on the total weight of the nononers polryuser/2wes.
Commerci al 35 grades of divinyl benzene include nono-functional and/or
non-functional material. 10 WO 03/011988 PCT/ US02/ 24635 The anount of the
comercial material needed to provide the indicated percentages nust be
cal cul ated._For exanpl e, 5% by weight of a material that is 80% by wei ght
di vi nyl benZi&i§emant 6. qameecishmpteriamseded tapigivileghe inditatetifpeose ntageght  of

the divi nyﬁmibé%ﬁufd%@d?tF%xa%&@%%hyﬂé@h%fé TR s %%pvwé?a' benzene

or ot her oner having at | east neri zabl e et hyleni

unsat ur at e@MIBIRENERR/20% MaRe U&ﬂ‘é@ﬂahmoﬂﬁ@efﬁowwfémr«zmet 8% boyi wtaluhEofdﬂapends to
Sone extentdmmntzb,%naéﬂohcul ar reaction conditions, such as the rate of
addi ti og (frrers duri ng_thoI ynmerization, the solvency of the polyner

bei ng forned i nlP¥&0k eact i oFneveRfinum @ﬁ@yehof tdignybenmene @i olf@r mooromesrs

rel ative t ®aling ot %t Wod pBK SHE%] bid B llaﬁilc‘tzll'(l}{c brgs%tl@%tetd@ongqh;t 24,9 ud%polﬁ ﬁn at

the reaction tenp eratur e an ator
mononers, &M PRE V‘e”B@'%‘eF@ﬁ%ﬁen@%PeWS 4@ rsemghektentvaipon ttlee;tpartgulaf @é&‘ubn

Al ternati vebyditidrize sheh HEEIHe FRE o}P%d&ElQﬁ%f 'rﬂgrfo% easqlﬂ%h:&}% rzgtloma ronoer

m xture at |east a pair of mononers having Tty 15
reacti ve wiSPNERHeCitimpPYBIEPRiNg fesmed i thet neeetiomonediem. cheser, éheadmnpynttdiie

reacti 00 ofmdnbmensidiidtivenalind %H&Elérpﬁ\%ljluﬁ{ %Oﬁaﬁ ﬁ’f%eo? A %ﬁ%to‘?%bé%‘?‘ éth&ﬁ? he

pol ynmeri zati on reaction, although his is not seen as cr
formati on &€ O%Eﬁ%‘?‘tu%@&@@ﬁ@“wa’f of iitiatenanwveight efrite mohemensaarid may of t he

addi tional bk degdintealbytaldPToRYd Qgt,@arrl ed out partially or wholly before
or after polynerization. variety of such pairs of nutually reactive

groups is 20 pot®@3lle. 111 WNiermativels tex nalpmers e bmcmsspjmkm;by)hcluéagtlm ve
groups | nclilponsibaiurel dThAd O oSRBNb e Y EALOREN ord RS T e and

de and am ne groups, epoxi de an Oups

b
geranr ngxﬁ]dgr Oug\éﬁ 10 %g' Binstonafitycrf dig pt eémn@mebomfel@blyawaact@a ajrtioeips,
amine and agdifbrh evcticlel @F&}&%ké'dfé’deedlﬁmg golzﬁ@ﬂzé%@h?g%‘% bn 95!@1§ﬁg%r oups,

or ganoal kog{vﬁs]l I ane and car box roups te an yd’r 0X
cyclic car Bbhgthet sefp amerisalgp éﬁﬁﬁgrmat@a@f/am@tymemdchmgéo theduestion amtl so on.
Wien the hmrr@garbnhﬂnﬁlé BEIBGR Rihcibrl btbeded t?eScé}FlSd §Lt éaﬂ'ﬁallg%? d;‘?

gr oups, E%f are used in a sufficient excess’'to
hydr ogen bBHAEY afaRelymsHgatiany 4‘\Mariertne0ﬁ/$tr9;nlpafrésifmnut'aileofeathe gmmphes of

such npmonpsssibidIC! meerativé tdhrambles! t X% with
(et h) acr;/rl}p lgﬁ&am d, I\I-’aa{I kox rrglte;%ifgdgg %ég@a?:?}éég{rh\wdgr&{ﬁg e \'l"ﬁ\toﬁt

t hensel ves I0R. gRox¥ige ap Lﬁag;@ RYyPsataseine and carboxyl groups, epOX|de and
amine groups, epoxide and anhydride groups, amine and anhydride groups, hydroxyl

and carboxyl or anhydride groups, amine and acid chloride groups, alkylene imine
and carboxyl groups, organoalkoxysilane and carboxyl groups, isocyanate and
25 hydroxyl groups, cyclic carbonate and amine groups, isocyanate and amine groups,
and so on. When the hydrogen bonding groups are included as one of the reactive
groups, they are used in a sufficient excess to provide the desired hydrogen bonding
functionality in the vinyl resin. Specific examples of such monomers include, without
limitation, glycidyl (meth)acrylate with (meth)acrylic acid, N-alkoxymethylated
30 acrylamides (which react with themselves) such as N-isobutoxymethylated
acrylamide, gamma methacryloxytrialkoxysilane (which reacts with itself), and
combinations thereof. In connection with the description of this invention, the term
"(meth)acrylate" will be used to refer to both the acrylate and the methacrylate esters,
the term "(meth)acrylic" will be used to refer to both the acrylic and the methacrylic
35 compounds, and so on.
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acryl am de, ganma net hacryl oxytri al koxysil ane (which reacts with itself),
and conbinations thereof. In connection with the description of this

i nventi orwotohe1es m "(neth)acrylate” will be used to ref @CTiusobotehs t he
acrylate and the nethacrylate esters, the term"(nmeth)acrylic" wll be
used to refer to both the acrylic and the nethacrylic 35 conpounds, and so
on. 11 WD 03/011988 PCT/ US02/ 24635 [0032] The polyners of the invention
may al so be branched by subjecting the polynmer to reaction with a limted
anount of a crod@032ki ng colisopakimers Déﬂhqomvym'm pyi aleo bBEh bramcberh tbyof

i nk : th
cont 1 nuous apicBind 8 pBhm? 16 eyt Sl i cBUNGIES of & SRS MR Rl ' "
groups r ead@fliey golnerization.c tTine reatount oﬁg@s@mkmg@s lrottgdreo thafties vieglqidymeer gr oups
on the cr 0$§||11'al?|§esroalmmbﬁ1e tlﬁ unc?lﬁas%' P 5GEE MossiHikrd MRIGE Oa%%é%?kt&/r wll

be selected according to I onal “groups are resent on
pol ymer 9 | tfurgiigal dgropes mﬁCéme tWi%i\t fumwwed)fgrwp@ Mydhe)gmiynhmndThg reactivei onal

groups on gﬂ?&ggyg{@@%?osslﬁw'rﬁ& ¥é r’lWé é%ﬁgﬁ’fe e W@Qlﬁpé)slmlp@vﬂ@ e

crossli nke ner al | crossli n ow s ol chionetric
ratio so t W&te%ﬂt@ﬁor@ﬂmﬁocmf&§wnqﬂnnai@rwr§reae @r@egt ph [the aolambabltshbgndr ogen

bondi ng gr%pﬁoté@ tﬁéfrrﬂﬁrﬂy@f %éeﬂ Bgrf bBhdif %I | nkersrt?@u;?é 88*1}49%‘}9@ bc fluid

phase as descrl bed above. Cros

linitation, OB@PW@V'WGF@F%?@%OIG pohajemeraesiinkesh | Gereralasuciesrossinking
pol yhy(ﬂOOX)bbc@r@rHtaé MW StoidPish&ic rARD s!) it A F&c%éﬁrqgé%z?]@h? Q}ﬁé}ésérbrgéﬁr Sc

i nclude 15 di et hyI ene glycol, triethylene g am ne

aci d, neopé&ygiableghydrpgen HP%P%W@%%QW@OWGy annpb@pi,ﬁl witle agmpeoents of
1, 4- cycl OhW@ﬂéﬁﬁlllérﬂMﬂiaBﬁése %s%é’é’cﬁ@é@%‘b@% éxa%n;gég %‘F‘%ﬂ{)é%{(lnké?%/ gg@gcfé]at ed

blsphenol A 4-trinmet hyl -1, 3- pent anedi ol t he
Al umi num gé‘{'tf’aﬁ‘ﬁ S 'rﬂ‘ﬁi}'oﬁl sBOlfzi%arb@é’diC afiCidse eQlyamings. polyispexashieskeend Such

al um num geblyafdrexyredonksniag USPiEn SAdr-fitiRd %H\W@soroga&b sllgﬁé}gp’nglﬁ g

alumn al koxi des. The, al umi num gel |l ants crosslink th en ond| ng
vi nyl Eg] hyignes gy eal tj'eHIYLﬁﬁ*FrﬁlJm% Wna@a@rriedgwl%emeeﬁone@ tgiveel, groups
on the pOI )drmdipyle‘ﬁ@e@ycfdl Ctrigcpyiehe ol & M}I&I&H@xgﬁédlﬁ@ﬁ%n!ﬂﬁqf@ﬁek’ﬂe? iBe.

i nvention inc hout |imtation, alum num acet oacef ohate, al ufi num 25
triisopr opa)% éﬁa”%ﬂ ‘?jnf‘m%ef'}alteéj Bisphengl diZfe4-timethyinldraniasedielosoditte acet o

ester, al yke.num oxyacyl ate (OQAO from Chattem Cheni cal s), and conbi nati ons
of these. In a tion, al koxylated titanates and zirconates nmay be used,
for exanple, 11§ ni AMTIBHM @etianisn/MepHalss | beyxusedhyb etie exiemeat e,

di (di ogoyl ):rdéblﬂﬁ(@hat\%cﬁtﬁwnﬁﬂﬁl gbldr &l bl FARGAPYIsd R nGAGR Y rghhik @nat e,
the corr ESponpfe)Q S, Zolr ra?u%ﬁarﬁsalko?(?d%s The aluminum gellants crosslink the hyd
ydrogen
bonding vinyl polymer by forming aluminum alkoxide bridges between reactive
groups on the polymer. Specific examples of aluminum gellants useful in the
invention include, without limitation, aluminum acetoacetonate, aluminum
25  triisopropoxide, aluminum tris-sec-butoxide, aluminum diisopropoxide aceto ester,
aluminum oxyacylate (OAO from Chattem Chemicals), and combinations of these. In
addition, alkoxylated titanates and zirconates may be used, for example, without
limitation, di(cumyl)phenyl oxoethylene titanate, di(dioctyl) phosphato ethylene
titanate, diisopropyl distearoyl titanate, the corresponding zirconates, and
30  combinations of these. Combinations of aluminum gellants, alkoxylated titanates,
and alkoxylated zirconates are also useful.
[0034] Other monomers that may be polymerized along with the
monomers containing hydrogen bonding groups include, without limitation, higher

esters of a,B- ethylenically unsaturated monocarboxylic acids containing 3 to 5
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30 conbi nati ons of these. Conbinations of alum numgellants, al koxyl ated
titanates, and al koxyl ated zirconates are al so useful. [0034] O her
nononer s wbas/omays be pol yneri zed along with the nononersPCOAISAY/Di6RT)

hydr ogen bondi ng groups include, without limtation, higher esters of

a, (3- ethylenically unsaturated nonocarboxylic acids containing 3 to 5 12
WO 03/011988 PCT/ US02/ 24635 carbon atons such as butanol and higher

al cohol esters of acrylic, met hac%fill ic and crotonic acids; butanol and

hi gher di eSPEWS gpmg sugh @phyifasal aad highemalsehnl gsters oﬁa%mm@a@“aa%
cont ai ni ng cfotbMic 6 a6iE; bQﬁtﬁanoPUérW GHI eﬁmglel%léi’@e&f Vd, B hy%ﬁc%ﬁ uﬁ’éaﬂ}féte Et her S

vinyl ketones such as vinyl 3% et one, aromat'c or het erocyc
ali phatic \ﬁ'WOX&Hﬁrﬁ@dﬁﬁgnfaWU@ fo Q@@f@@énb@’fwab%aeckzhllgbbesmsdfe%&m,tubjlle

esters of afferd,i Ginyl RBIORESTSVEA Gs FAY 6IHOE ‘R@h: ea%hgsa%@%azf' B é{*%ftg@gﬁ%

limtation, those esters fromreaction saturate
cycl oal ?phﬂ'P'@t'ﬁlvwh@ﬁ@P%ﬁﬁal ning 4 to 20 carbon atoms, such as for

exanpl e n-butyl ,[00§ utyl, %setﬁ%% ﬁgad'ﬁﬁlpé’l Pﬁ;@({nabléagéﬂé oft sﬁ{yoéth |,

cycl ohexyl, trlnethy cyclohe y tetra
and i sobor fMathacidicy pad é@toﬂ@@mmylud@ewthwhﬂmltatmnoﬂa)segﬁtemidorpmewﬂohyI ene

gl ycol acr yiitea.rafd allpﬁétﬁaéf{dyéy953§pha§ch%ﬁglgtc%fa}ﬁ%ﬁ ZFU i 8§rb§ &{ntg r

et hyl enical |y unsatura nmer 1 zabl e monomers |
li mitationSUSucas dehprante e(sbldyles}ﬁ@?rtéw,oftertﬂbu%r Rethytexgi daurh dsteart oni ¢

acid wiph alQemsls wavethy CIM)@I”QétraHgER)tPMIfLﬁ?OLstea Idsﬁli%[e%%ll%ng%@&%

Representative exanpl es of aronmatic bcycli'c al rphatic vin
conpounds 2RialRfe, MatheRyiates, i afidt atotenatess Lald eolrplsyienis ghsok agiyiates, aad met hyl

styrene, V'r’r'ﬂéﬂhad'dxgé’d%”e Re trefser%fﬁ\bél S&A; ?é%e’ofa'a%éoeﬂ’\m%ng@ sslsafrip Oof

nononers is on the a5|s of varl factors co cOReaFed in
maki ng i nk PRYMErsaRia monomers, tickige t Withqué §mitalipry istiels compeisids iasrdiestensenfat ur e

and the degimadt, didiai¢, @id'l!aké!m@ECIH Wth oA Bfé%ﬁécﬁ'a@%u%lok'%f)uf Holt Qr‘? gy.vent or
sol vent _system of the ink composition. [h erred vinyl polyners

may belprepHidea!- by Rarliesgntaten $sampleRa’ BERa Cq@éshetpﬁoéﬂélﬁabli%ham e\enyl adi cal
pol ymeri Zakbﬂﬁouﬁhsalrﬁme batobt 1 lféﬁ@ﬁssucﬁprcoh%h%%g tspl? r{éon&{ilfféoﬁ)fled cate

initiator(s), and an chain transfer dgent nay a con
into a sui HFNE: NEwt dHeneateridiuty ishreread andtse el Tbatseleatien o2Bosenersbiat ch

process. [ QRRélonl¥Bivadls Jfrv’é‘ﬁodsa\rgbtﬁ%l cﬁgﬂ g%oﬁ:{j@ergﬁ %Hl'aﬁln e an@grc?ie

including dialkyl perOX| such uty perox
per oxi de, ﬂ‘é’ﬂ@%‘,ge@?é?%“re §|§’éﬁ tFQQSI{I@} tenmﬁrgﬂurq)emd)me desireth il hakitityoeft the and

tert-bogyl r@eftaypoRinedliRine; soQ@ﬁtQ?ﬂéolv@ﬁtr %@fé’fﬁ E&h@ ik JRTpBXNGH car bonat es, such
as tert but yl peroxgl |sopr%p car bonat
he preferred vinyl polymers may be prepared by using

conventional techniques, preferably free radical polymerization in a semi-batch

process. For instance, the monomers, initiator(s), and any chain transfer agent may

be fed at a controlled rate into a suitable heated reactor charged with solvent in a
25  semi-batch process.

[0037] Typical free radical sources are organic peroxides, including
dialkyl peroxides, such as di-tert-butyl peroxide and dicumyl peroxide, peroxyesters,
such as tert-butyl peroxy 2-ethylhexanoate and tert-butyl peroxy pivalate; peroxy
carbonates and peroxydicarbonates, such as tert-butyl peroxy isopropyl carbonate,

30  di-2-ethylhexyl peroxydicarbonate and dicyclohexyl peroxydicarbonate; diacyl
peroxides, such as dibenzoyl peroxide and dilauroyl peroxide; hydroperoxides, such
as cumene hydroperoxide and tert-butyl hydroperoxide; ketone peroxides, such as
cyclohexanone peroxide and methylisobutyl ketone peroxide; and peroxyketals, such
as 1,1-bis(tert-butyl peroxy)-3,5,5-trimethylcyclohexane and 1,1-bis(tert-buty! peroxy)
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30 di-2-ethyl hexyl peroxydi carbonate and di cycl ohexyl peroxydi carbonate;

di acyl peroxides, such as di benzoyl peroxide and dil auroyl peroxide;

hydr oper owDd@®11988ich as cunmene hydroper oxi de and t ert - butrgir/usyziz4sper oxi de;
ket one peroxi des, such as cycl ohexanone peroxi de and net hylisobutyl ketone
per oxi de; and peroxyketals, such as 1,1-bis(tert-butyl
peroxy)-3,5,5-trinmet hyl cycl ohexane and 1, 1-bis(tert-butyl peroxy) 13 WO
03/ 011988 PCT/ US02/ 24635 cycl ohexane; as well as azo conpounds such as

2, 2' - azobi sPZohexangl Be twelleasi 839 ¢ampounds 3uchs 29 12, 2-a2obiehyethpbapnenitite)i | e,
and 1, 1' - azpbi hg) ar ferred.
PartlcuIarﬁ%bﬁﬁggggéggﬁggﬁ%gﬁhmﬂuty(ipzr%%%ﬁggggﬁgxgﬁﬁgéggﬁﬁﬁﬁ Sm%hﬁ
particul ar REPHdes @re aprgfesiedunt Paticilait inseferredisisd tetepetnd perpynisbpropygr s 5
known to t h(%rt&ﬁ’fa@f‘hé Iﬁbllt E@I?r lnﬂna& eanaraf[lnou?lpgpmﬂ%tc}r%e{] %ﬁéﬁ&%&oﬂ@&&@ ure,

t he ambunt and vent (in merr zation),
the hal - ||l$r@waft0ttfwepens¢n skibedbin thead, sushas. thpmmpn@bmperatwartbé emoagfent s

may al o DearéSo i doiBnt BRI HIRESE P BoluiorPhéifine &gfog)é NRliffe BOfALS are

mer captans such as octyl 10 nercaptan, mer capt an,
t hi osal i cyI'P'Batablaﬂd SA®fcapt ocar boxyl i ¢ acids such as mer capt oacetl c acid

and ner capt OprOF[DQQ%]: aC' d éﬂgnt nPdnEfe?StaSéﬁtsharﬂ%/ RIoC s osg&fn%l

hal ogenat ed conpounds dinmeric al yrene. erab y, no
chai n t r ansTobfmesigatian. i sTYm@ﬂlud@m Héamt%ea@ifnt%cme m@nbapt&mr skahowa octyl

drawbaglys. R&rchR93 - o-F'i'@rt aQ&EéP/ %ro%&!a)ﬁnﬁfdsé hio Qcﬁ;ﬁ%{@a@p&}érbo& % ac?g' cal

p0| erEI’I zat on i s usual car N SO 1 ON eratu
about 20C t&ch ﬁonﬁrw@@ww écisk apd ymrp@mp@mwcwgc: anyl almmestetsocandnor e

preferably h&emMoSRaNI; %eh%e@b%Hhﬁm efahaht yalplllé1ﬁ\e yé?ﬁéhg ation

is carried out with approxi natel e sanme reaction tenperature and using
the same i rfiefesatdh (ng) chain tt'lfr‘f‘éfﬁgﬁ’@ﬁ'ﬁt is TReudesi because of mmr @npeotidideewnso its
hal f-1ife afralthekgeacti on tenperature is preferably no nore than about
thirty m nut es, 8art| cul arlﬁnf)referably no nore than about five m nutes,
and yetlonore prd9@3%bly no eaddifign aobmerealioni sushesas  Wyarftsec ubdicaly

preferred é}foﬁmﬁéﬂlkéﬁcﬁ# i@ru%uglﬁ)’bé}ﬁe@onﬁhfsddn%ﬁ e §tuf’&al'?0|ﬂ%%8§t S8 4y nute

at aterrperatureo from about . nore of the
25 branchi R§oHbRSEr Peefprably frem aleel 1@9.&1&1 ﬁboutnmq &t moraairefenrabfyefrmm

shorter andhen WL wTBbEu Md-Cal PrerbaolS @it phfy Ylk{a‘t}’dpu%%é’r f o }aPWltﬁl es of

the invention preferably have little o nr eac nonomer
content. | RPpEXimately athe §ﬂ@evaF'0Wéﬁm@$r@§JF%r@“d pisirfoe theh | samesu fnitiader(s)al | y

free obor eshidughoulOMAERitiatdr- %ouldflﬁv&]ols,@r?% Ft:bﬁglf ﬁt@oéftth@ e‘%é?lor{ t@ﬂpgr"émre
nononer, and even nore preferably | ess than about esid
is preferably no more than about thirty minutes, partlcularly preferably no more than
about five minutes, and yet more preferably no more than about two minutes.
Particularly preferred are initiators having a half-life of less than about one minute at
a temperature of from about 150°C to about 200°C. In general, more of the
25  branching monomer can be included when the initiator half-life is shorter and/or when
more initiator is used. The vinyl polymer vehicles of the invention preferably have
little or no residual (unreacted) monomer content. In particular, the vinyl vehicles are
preferably substantially free of residual monomer, i.e., have less than about 0.5%
residual monomer, and even more preferably less than about 0.1% residual
30  monomer by weight, based on the total weight of the monomers being polymerized.
[0040] In a semi-batch process, the monomer and initiator are
added to the polymerization reactor over a period of time, preferably at a constant
rate. Typically, the add times are from about 1 to about 10 hours, and add times of
from about three to about five hours are common. Longer add times typically

35 produce lower number average molecular weights. Lower number average
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30 nonomer by weight, based on the total weight of the nononers being

pol ynerized. [0040] In a sem -batch process, the nononmer and initiator are
added t o wbe3polgsreri zati on reactor over a period of tinepCprisheeambiy at a
constant rate. Typically, the add tinmes are fromabout 1 to about 10
hours, and add tinmes of from about three to about five hours are common.
Longer add tines typically 35 produce | ower nunber average nol ecul ar

wei ghts. Lower nunber average 14 WO 03/011988 PCT/ US02/ 24635 nol ecul ar
wei ght s naymalesyabavejghitlmd alsy berdiredised goyt fnsreasinao thef ratisl ebselvent taronomer

or by USi NOmMBN&hERPG usiH |é’§ﬂ§nPEP§ol\9§ﬁ fcfr‘?ﬁéJ e%blﬁrggi P&k%ggs a[ 0041] In

general, the branched vinyl polynmer of the inven | ow nunber
average nol ecul al004#] ght anth generalaitie pranchipd pisylsiclyner i dheaimveition Meisaver age

mol ecul ar wej, ghim M} %ﬁad@eh@&u%\‘%ﬁ@gr L neﬁ%&tﬁ é)‘@ﬁ)d%gIerngv Of'hean\lfrlnﬂg resin

according to the I nvention can
chr omat agr agMeyadss matgchlar yweight éhearsd wm@yera@hlmcbiequy weight Mal@f doinyup to 6

mllion ekt RUGLRGE BDIREY 9 @&C@étgrnmgewwbler AR

met hods. Pol ydi spersrty is as theratio o one
enbodi ment , chrer@aippraphy y@lnﬁcﬂoiyﬁbffeﬂ?a%ta@daiWCMW@r%\/@éabmIfocLUDI f&rﬁ wilight  of

at | east améibhtlog\(rerag"é‘drﬁHPéc%farpr\%§ﬁtab|a\58<?rﬁrnbeat3t QIPHJ:qbeg)ut 1@@3@89”“”

aver age nol ecul ar wel g ht is a ef era ess t an a nor e
pref er abl y Pelvdsnanily igbdriined @sothe, ra&nopfeMeni Mrm)ﬂ@ opeesrabediment, érsesvmtvrbn

about  8%00. pd\REhA 4 ﬁqmbeﬁsrerégér andu%rWe%%%PQWea%@ uégggel%* 000 a

nor e preferred range f om about to a

even nore pefeERie@t deashabogt £2P80 ablsuhuaheD aver ag@omoleeweo weighé Iweﬁl
average nol ;ﬁ@fé'r@dly I‘é@é gﬂh a%@gfﬂ 510@(? rdre p?é?értabgbé’éétthérq aP 1OIFUSO@f Qﬁf éﬁbat

| east about 100, 000. aver a cular werg
to about 60MAY H’rﬁfﬁ*ﬁab'y Ea%@'lﬁ t§5Q93C deeferrad rrndedar Msrlﬁ‘n@'marﬂbész ol e

st andard hagighgub1aTbdd, 'aoﬁro\‘@gr%lf&reoar\é‘ﬁbé‘g@r WP'I@%E%bd’&ﬁ'Zgb@ 10 AR5 ed
range for MNVis from about 30, 000 to about 55 |1 on, nore preferred

range flor MRY 8" EYFhINRRDAEETAITRY RIgetis fraBahout 499@ FCP 6h0Uta?r990 alhgt weightror e
preferred rapegd mokb@sm @eigmt shbf 698t feBstdRuE 3@@@@ %&er&ﬁﬁbﬂéaéi%bm

ul tra-high m)l ecuI ar vvel %é?t shoul ders (above about 1T on), which can
be seen by VRFR0e mMolsrdaiveight isHuelaretinHp éo about 68 miliBBut

100, 000 to @%@uhgoﬁg@@eeteﬂrﬁiﬂam l\(é#@@@é%llbbﬂe s@Jnd'éﬁi héilerJG Miliidn Weighy be
up to about 10, 000, 25 preferabl to about . Theaf (ﬁ)dls ersrty i's

pref er abl y Merjaeusleciizy weigh. Ef&fac”'e@lﬁﬁ%ﬂq for Mwéefféqrg@pw B4 @bgWaR ~ 50.
The polxdi spamios| & Ynddé gfe%raéd sangalibrs M,Ns FBg/ aioan 960,000 fd° AsBLRR AkillioA.Sard0 about

1000, and morg, preferably it falls in a range of from ahout 50 to about
800. ge is from abou 0 abou esins having
ultra-high molecular weight shoulders (above about 45 million), which can be seen by
GPC, are preferably avoided for the M, range of from about 100,000 to about
300,000. The polydispersity, or ratio of M, / M,, may be up to about 10,000,
25  preferably up to about 1000. The polydispersity is preferably at least about 15,
particularly preferably at least about 50. The polydispersity preferably falls in the
range of from about 15 to about 1000, and more preferably it falls in a range of from
about 50 to about 800.
[0042] The theoretical glass transition temperature (Tg) can be
30 adjusted according to methods well-known in the art through selection and

apportionment of the co-monomers. In a preferred embodiment, the theoretical Tg is
above room temperature, and preferably the theoretical Tg is at least about 60° C,

more preferably at least about 70°C. The methods and compositions of the present
invention preferably employ vinyl polymers having a Tg of from about 50°C to about

i
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[0042] The theoretical glass transition tenperature (Tg) can be 30

adj usted according to nethods well-known in the art through sel ection and
apporti ormwerns/oofsg he co-nmonomers. In a preferred enbodi nemCI/uSh®24635
theoretical Tg is above roomtenperature, and preferably the theoretical
Tg is at |least about 60 C, nore preferably at | east about 70C. The nethods
and conpositions of the present invention preferably enploy vinyl polyners
having a Tg of from about 50C to about 15 WO 03/011988 PCT/ US02/ 24635
125C, nor e BP&¢.analsl grefaraiy fbmuabosDE) Cotoadimut 1007 and reereviene preferably
preferably fdd 9608 0 : epretical glass transition
P emper at uy dom ARl «f Bhokd0% ithe Horetkafobts fomich emiadite koG e

enbodi nment deteriimed;usinarihe Gax eqadionydr ogen bonding 5 vinyl pol yner, which
may be a branch pyl  pol [ i with,.other resins, in the ink
conhposi ti on. Engrgzlﬁég of sul?q@gl %m%?ﬁ@gkrcgﬁﬂﬁén\feﬁ'&?n’gﬁﬁ fng@Smf’Ha@gm th

t he hyd? og&inybesivingr whiahymapbé g ieanchad vimglepolyiéh Gutombingdt aith ether reelngest er
and al kyd f gsij gghﬁj WS ' ellulosics  and derivatives of
these such a?%r"ggf%@prm .|n:‘ f%%ﬁ%kée%noglspg%lgE’Weeﬁ{ﬁsl'rbs-t o9y e CrpanGe ih

hydr ocar bofherbyirpgen berading ginyinediwhner ibCludedwithiced limitsiion, pblyestei andraikydi ed
rosins; hydsgeardp@n P, e [ rovinyl o resins, polyam de
resins, and so_’opﬁ. A CZ_'?SE?% ’e?e%?i Eglﬁgisyéséépﬁsd%&r'g%’gﬁfﬁgfﬁ?enﬁﬂyﬂbaesyrqs%l uded

i n armount s Mdifledophenpes, phepelicembgifiguiregins, Uyydtaraeiootrhodi®d poirtss niwleivei ght |
preferapl y nahmiel s f : enalr Y, i reach part. by weight of
the hydrogen bondisng’; @?% ”%g\ﬂegm@rpégg ?%ﬁb%%%nn['e%(')nﬁ: o@a?ée%r@ﬁo% \f'%

nonvol at i | E&SiEs galyamidegesins.tand soawi. i&’hei pes4ht, buchadin ioo polymetsheapnidr ogen

bondi ng vi } j K59 resj { hk. conpositions of
t he invent iﬂ-)(():inud%?z? g@gﬁ;ﬁ?ﬁrgrﬁﬂiguﬂ a(r)tr rr%'grét lgjrfé)gar%c’épﬁooq R’/aéﬁc%ym?'ﬁh{a
preferred EYaPifePROUTS {habpuivehbada, byt weigbt, afocleach paitnly) weisit rof fthe s a
sol uti on oRy@&B ISPl ' ; ; el in the 20
organi ¢_sol zenﬁrsaidéﬁglﬁ%ls&ow t\ﬁgﬂﬁﬁﬁ%@gmﬁé ?ghgﬁ%gﬁ%ngp%ﬁlgmeég%ﬁr gani c
sol venty ghiea@®dmt of sol vent included is determined by the ink

viscosity, bodyrg tack hred. .l B .0 - OX nat.ed_sol vents or
solvents with | ([)W Kaur i -_butllg;a(?:dﬁl§ﬁ850 m\?a ﬂo:réééanr ggﬁ@lg@ \%{%f rF?‘lﬂsar}dhﬁf'yvm |1 be
i n cont act ORiiANg! seaspe regiarthe inkwompasitionmifehe irvehorsprefiwatinigciube one or

Iithographhﬁ@r&fé&s VI [ Ltabl e sol vents for
25 i nks that rvm'ol_ coﬁ?lgﬁtérﬁbﬂgrﬂ%ﬁﬁ 5 H?)r?tg{ﬁﬁe@i%?\?\nﬁ% %’uﬁ“%’ ﬁkﬁ Qﬁn(? ?d

al i phati c Wpdreeiarfoens a solutinn 5 apeareol seluiadi savind Be epparewtt tudridityandheor mal
and i sgpar gfghhidi Sonak B i t (M - ' ter. . For exanpl e,
petrol eum m'gglldl e distil :%g?g rogé?eil E)Hr?sﬁogﬂ%ﬁﬁ&;{gmrb % %g%g@giofdaaﬁ]fceg%ﬁedﬁ? the
tradenane RBGPEI0YRI Of sRivent Ansludesris selaminedBnothe iak Iviscosity, body, and tack

desired. In general, non-oxygenated solvents or solvents with low Kauri-butanol (KB)
values are used for inks that will be in contact with rubber parts such as rubbel; rollers
during the lithographic process, to avoid affecting the rubber. Suitable solvents for
25 inks that will contact rubber parts include, without limitation, aliphatic hydrocarbons
such as petroleum distillate fractions and normal and isoparaffinic solvents with
limited aromatic character. For example, petroleum middle distillate fractions such as
those available under the tradename Magie Sol, available from Magie Bros. Oil
Company, a subsidiary of Pennsylvania Refining Company, Franklin Park, IL, under
30  the tradename ExxPrint, available from Exxon Chemical Co., Houston, TX, and from
Golden Bear Oil Specialties, Oildale, CA, Total Petroleum Inc., Denver, CO, and
Calumet Lubricants Co., Indianapolis, IN may be used. [n addition or alternatively,
soybean oil or other vegetable oils may be included.
[0045] When non-oxygenated solvents such as these are used, it is

35  generally necessary to include a sufficient amount of at least one monomer having a

16



Conmpany, a subsidiary of Pennsylvania Refining Conpany, Franklin Park, IL,
under 30 the tradenanme ExxPrint, available from Exxon Chem cal Co.,

Houst on, W#,03and8§ rom GColden Bear G| Specialties, Ol dalP€:f/lISA2/24‘50$ al
Petrol eum Inc., Denver, CO and Calunet Lubricants Co., Indianapolis, IN
may be used. In addition or alternatively, soybean oiI or other vegetable
oils may be included. [0045] Wen non-oxygenated sol vents such as these are

used, it is 35 generally necessary to include a sufficient anmount of at
| east one rivheiaBlal gty &ralihaiosolvesisdn 0oi8 teghttainsbe degissbsolvenby ohithei al

affinity f %re@rrécpbﬁ’édcﬁe@ﬁhylwy?nérn Irpéa'?é'ralt é’crﬂme@té} rﬁ&%nﬁi&§ hé\ﬁﬁ%ﬁﬂgé{ﬁncy of

the preferred branched Vi ny general, acrylic es nonomer s
havi ng at |Sba&rbonsiin ”E,ea?lﬁm pPﬁ'OﬂWétf‘@l%éﬁﬁ@r shyeanei aralioatechetyisse cquchesst yr ene

or al kyl at agrt-pliyr §ARne SHEY b8 hclddRbitin %tdéllyn%rr’)éé@ oFH%Ys Q?HI%Q@L gs%d lhn the

pol ymerized nononers for this purpose. In erre an ink
conposi i orf Mt e smbedimpni-andak senpesiion wrﬂrbrrqm@gfganatgd éﬂlwfé%ilmiud9$ aresin

pol ymer i zedhrhichBY JiryP /bolmnéh%oefrbrﬂ%l %h@ﬂe@hrit%shclﬁé’ggtat 2P about

preferably from about 9 and nore prefera roma out 20%

to about 259 bfpf%feWBchfFP@? appiet20%p Enahost 4k @rrhtrror,e piefaiaply rrpgn abouh209%
stearyl mabhaeuyl2ate o@ra %Mﬁ@r thbl E)?d?ﬁoteé/“athBhﬁfceéélbfﬂ)l‘rtgeéd%ﬂcé%’ e?as gyibei ng a

preferred sucF 10 nono al so preferred to I nc about

55% per centM&baardaie, or b?‘éf'b?%?ﬁ? wr%ﬁ%un%sw@@ Beipata serebestey rsaeb, and
mor e prief ermadHoyherr om BbAyd pr@@%é& Qoarh@IU&Je RAesdtY AEAR - 550K f}%’rce’ﬁ?%ﬁﬁ%ﬁ A n
esi re

al so be used tob&educe solvent tolerance in alq£hat| ¢ sol vent

Al per centPhgfeebly 5o abRut 5B, torahout Qi sivrepmeandomare Risfejrbly dom Akotononer

i xture poleppetd st 7/6%3@@r@reefmhémomﬁ&%ﬁaﬂélsswes%dt !o%@uéé)Eol\YéHT‘yl
pol ymers f | i thogé%gh c inks ﬁre t hose i ncluding (meth)acrylic ester

of an al coﬁ@? AASK IThYY! s¥eioth d83itses @'Mc%a‘lﬂse%fﬁﬁy weighthlased ugpa,

styrene, dithé ttydutmrgmna th@nﬂor&;m@nﬁmre gerpﬁéhfédlgAmbqg@@rre@mﬁ’drfaaaergr oups.
Inap ferred er I.ment, ranchdvrnl resin for a lithogr

printifg iARPPY ‘?'Pe?déo'i/\nqu'}"fﬁ’ Yrmﬁrﬁo r %‘Ogﬁpﬁ\cer‘%l Prapbase Z'Ogu‘i'ﬁﬂ aBout 30,

preferably ( mbthl)ﬁcr)afz edr Vi lﬁtalﬁﬁfdierﬂivrr@f 820 aidohaefomd GuestRl skhnan
al cohol haV|e3 0 gar bo dat olgs ecially stearyl nethacrylate;” from
about 50, pY égecr%%faysé{'i%ﬁt L ?'?Jzegﬁo d%G‘O”OB\eéP%'Ptaﬁln,g '3/19619?”1”9” @i ght

percent of geoupby e aiptefoPe® BRIbodBRMECI @rbhmeatwmr&m foﬁ%'lfthogr%fbﬁdrmtm
xture will hav bor?rng

Preferably, the ar i.C SO%‘Z&‘ or . sal vent
poi nt of at"'e gﬂgg’ Jom g %Q%rdpfﬁFeé? LS§g|f:]()t9 FPEHESY: Wé‘?feréB'M@PO@E%C 25
O f set 2pr i misight) perdesit R Uﬁah)smrwielﬁsférvmﬂdh bl@blhcblﬂﬁavir@ Blooakpnch aleyy, 200C.
News i nks uggal I & Sg{ree Iforgjgra % %ﬁnth fr 9@? glo to a%8ut 85 percent by
wei ght of t 2y W ECH3Her 9m0qqo§ HBPl¥ ROt E0g Ak 0h0i | i ng
pet r ol eum greserablly atbest 75, weight percent of a styrenrc monomer, especially styrene itself.
[0046] Preferably, the organic solvent or solvent mixture will have a
boiling point of at least about 100°C and preferably not more than about 550°C.
25  Offset printing inks may use solvents with boiling point above about 200°C. News
inks usually are formulated with from about 20 to about 85 percent by weight of
solvents such as mineral oils, vegetable oils, and high boiling petroleum distillates.
The amount of solvent also varies according to the type of ink composition (that is,
whether the ink is for newsprint, heatset, sheetfed, etc.), the specific solvents used,
30  and other factors known in the art. Typically the solvent content for lithographic inks
is up to about 60%, which may include oils as part of the solvent package. Usually,
at least about 35% solvent is present in lithographic ink. When used to formulate the
preferred ink compositions of the invention, these varnishes or vehicles, including the

branched vinyl resins, are typically clear, apparent solutions.



The amount of solvent also varies according to the type of ink conposition
(that is, whether the ink is for newsprint, heatset, sheetfed, etc.), the
speci fi c wolosenvss used, 30 and ot her factors known in thepamrtusodypszal |y

t he solvent content for lithographic inks 1is up to about 60% which may
include oils as part of the solvent package. Usually, at |east about 35%
sol vent is present in l'ithographic ink. When used to fornulate the
preferred ink co sitions of the invention, these varnishes or vehicles,
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and organic plcgmen S may be used I'n the In Ion e present
i nventi on. r gt euptINary tifRrgaiapist olganis pigmehts masiviemtuiseth inethie bek used as

overprimt taapestichsObr YA Hradams m\BFﬁ HverA‘P(El‘n%ﬁvélfcméeEémR%ﬁlc{n d'éﬁ ) or

varni shes (curing) are intended e clear or tTanspare opaque
pi gnent s afrwenfign gy badised gs00e8)rint tadgusrsherevarabies: v Ede DM%mrlmﬂllecqmamt

qual ity Usgd’hgdtlylrfglﬁ%grv@ﬂ@h@s (é&ldg?%rémttb%clg% Blhﬁahéb%? 100 Hgo be a

function of pH under certain conditions bove, wide variety of
cheni cal fapﬁqueﬁﬁa@gptmlqdﬁé hydrogen bonding vinyl resin are
suitable to propyglg)! i t hogfaphi [ I ' ccg%ﬁ are

st abl e in the f[(;ount ain and brea \ahdeﬂ)%grglealtwetgh‘%g h &%Sldgqﬁﬁ%qr%g to

provi d&  hingtroipesitiogs pf ihatievenian san éllesa furtctwrs ObQH'lltmdedcertmm comitiansvent i on

operates I AsNHidd Upobd1es %@dé)r\}aﬂﬁgpb@ Cﬂém albﬂjn@n&rﬁ!]?%%em méd g&g{r} ofonating

ability and hydrogen acceptin dy et ween rogen Nng groups
of the vin§PndingsViRYlggsintaie skl ie Afoyidedithadiepttis singlHiuid inkfdopipgsiihase. The

conmponent Stl"@t ateQahly Wﬂ@%ddtéﬁn ahH'bﬁjeW %ﬁﬂé@'ﬁ&‘the%ﬂﬂ éllateg%cqlﬂmdé hat

have both hydrogen donati ng en ac
Dependi ng B‘ﬁhtqH@“tMFHPtG@@??t%&’fdl lhis bﬁ“ﬁwd ﬁhé'sihﬁ l@@@b@hom@atesmepamnzm

conposid i opgncile to'ﬁ% béﬂéﬁﬂiét bétﬂeerh%%f%@@ﬁ‘ J?)ﬂgﬂid‘gblﬂg%‘ﬂshﬂ?oéa eaé/depﬁrjég resin

may have reI at| ve er or | ower tin cce
ability. |80l e%”dﬂ%%ydﬂ%ﬁ'&ilbﬁ@d'@g SIRYPS P ?ﬁhfeV'b!dlrW’@ranﬁéhQ epapeRastts | ower
i 'n hydr ogesr e mg&ioBsili@Miid bhise. T cdrponents of the hydrophilic fluid phase contain
hydroxyl groups that have both hydrogen donating ability and hydrogen accepting
ability. Depending on the hydrogen bonding vinyl resin chosen for the ink
25  compositions of the invention, hydrogen bonding groups on the vinyl resin may have
relatively higher or lower hydrogen donating or accepting ability. If the hydrogen
bonding group on the polymer is relatively lower in hydrogen donating ability, then it
may be preferred to put a component into the hydrophilic fluid phase to increase its
relative hydrogen accepting ability to provide the proper balance. For example, when
30  the hydrogen bonding group on the polymer is an alcohol, it has been found useful to
add a weak base to the hydrophilic fluid phase. On the other hand, when the
hydrogen bonding functional group on the vinyl resin is an especially strong hydrogen
acceptor, care must be taken not to put additives into the hydrophilic fluid phase that
would increase the hydrogen donating ability of the hydrophilic fluid phase. For

35  example, when the hydrogen bonding group on the vinyl resin is an amine group, it is
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may be preferred to put a conponent into the hydrophilic fluid phase to
increase its relative hydrogen accepting ability to provide the proper

bal ance. Wworo3exaspl e, when 30 the hydrogen bondi ng group @®@QTiUse2/pwBynmer is
an al cohol, it has been found useful to add a weak base to the hydrophilic
fluid phase. On the other hand, when the hydrogen bonding functional group
on the vinyl resin is an especially strong hydrogen acceptor, care nust be

taken not to put additives into the hydrophilic fluid phase that would
i ncrease t RESTaeH Befda puba serk goid itp theyhysiropilie flwctphmshi ISuch aiwealt aolitise. For

35 I
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printing pgﬁé&welapgﬁp,gx,ﬁ%@g@h% |¥,Hnyl resins with am ne functional groups
as discussed above are nost” eftective at approximately a neutral pH

[0049] When t he [MRARIogen bolbemier bydregemabnding dpnatinnalihgrowp eyl therdsyin is an
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t he hydrophilic fluid phase. contrast ng Vi nyl

resins conf%@%oww%ﬁmerwgwmhlgbmlmgeufgal@umhe hwoplmhcffdwdmhw of the
i nk conposig b&ﬁrés? fgteﬁ)?d?gﬁéﬁ bé’rﬂilﬂgh\ﬁnﬂ"r’esuh@gé%lmﬁgyéléom ﬁl&&’rro?&q bbR@hg t Ne

hydrophilic fluid phase have Hansen ° 15 sol ubi havi ng these
val ues: a Ei%perie parermanseobine|n ermpresitian i @%@cﬂde@m}he 6H.a polarity

t | t | t
val ue of at | oo 9050t STo.t Bfdfern (PAdnd MORAAC MRS hayE HAREN T
Hansenlol 6YHPIlity\papaNaieE B@‘Qnmﬁkﬁﬂﬁﬁgaluﬁés@ diﬁaB[ﬂfm p@rameme/awecm‘ qbae@ﬂmt er
val ue of EB&H‘@QQ%Iaﬁtﬁpérﬁrﬁé@P%luﬁ @ at1eBS &d éx:t%, %ﬂﬁ%ﬂg@& r‘?du‘? from

about 5.0 to about rogen bondi ng para from

about 12 t BARARr adue Pb@BhaStA@b%d& Bre§¢fablv, ﬁreohmiromhw\ml@phase ba$ en
desirabl e Haneddesiubify p%\’éfnét@rs%aﬁ/ﬁﬁl b vém %S E:gr}ﬂab rdf&et Q%Pg%ent s of

the hydrophilic fluid phase. énera y. wel wat er
may be i ncireedPouh t0nt9 W@&ala plarjty @atamqiﬁm@w of frpm @bopltlﬁfﬁb'@eabdﬂhen

water 3¢ Psesand a'hgdrlt@)EGH%bn@lﬁ@)bﬁé}bﬁete@leug%pﬁ'éhaelﬂoﬁt 2roMBl %(he hydr ophi lic

fluid phase is nor 0% wat er, adjustnents are genera necessary to
obtain satisfact@®81]i nks. Péleaskaamplamerptafivateris ofien gemllablesaIOtdarMOul d

aid in dissolving or homogenizing the ingredients of the hydrophilic fluid phase. In
general, about 4 or 5% by.weight of water may be included in the hydrophilic fluid
phase for this purpose. When water is present in higher amounts, and especially
25  when the hydrophilic fluid phase is more than 50% water, adjustments are generally
necessary to obtain satisfactory inks. For example, organic or inorganic salts should
be added to the hydrophilic fluid phase to maintain the integrity of the emulsion.
Such salts include, without limitation, monovalent or divalent salts that are at least
partially soluble in the hydrophilic fluid phase. Examples of such salts include,
30 without limitation, as lithium, sodium, potassium, magnesium, calcium, iron(ll),
manganese(il), copper(ll), and zinc salts, particularly the acetates, hydroxyacetates,
nitrates, sulfates, phosphates, hydrogen phosphates, hydrogen sulfates, chlorates,
chlorides, bromides, and iodides of these metals, and the like. Such salts may be
included in the hydrophilic fluid phase at up to about 5% by weight, preferably from
35 about 0.01% to about 5% by weight, more preferably from about 0.1% to about 1.5%
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be added to the hydrophilic fluid phase to maintain the integrity of the
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zinc salts, particularly the acetates, hydroxyacetates, nitrates,
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for any I|thor% B a gllcatlons i ncl udi ng, Rout Ion
heat set i nREYY éﬁé ?LHIZSP WM@ighbor RS thadink gRRYPogfidns et prl nting processes
in general in woos3]the i nhﬁeogohbgs,ﬁdp,\éegf tﬂé‘ '“@@H’“GF'O(??, Eefo‘P'elrL. known

in the art ﬁnd are descrlbed in many publications e Invention is
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desori od ang ol maeq 5| [MARY s6dessbohiqef TEaREn Mo RS ol METREh I, °°
noted. 25 E‘f)ﬁﬁﬁlué%d are well- known in the art and are descnbed ln many publications.
[0054] The invention is illustrated by the following examples. The
examples are merely illustrative and do not in any way limit the scope of the invention
as described and claimed. All parts are parts by weight unless otherwise noted.
25 Examples
[0055] In the Examples, t-BICM75 is a 75% solution of t-
butylperoxyisopropyl carbonate in mineral spirits.
Example 1. Preparation of a Hydrogen bonding Vinyl/Resin with Carboxyl Groups
[0056] An amount of 44.19 parts by weight of Total 220 (a

30 petroleum middle distillate fraction available from Total Petroleum, Inc.) is charged to

a glass reactor equipped with stirrer, nitrogen inlet, total reflux condenser, and
monomer inlet. The solvent is heated to 160°C with stirring under a blanket of
nitrogen. A monomer mixture of 36.01 parts by weight styrene, 12.27 parts by weight
stearyl methacrylate, 2.62 parts by weight divinylbenzene, 1.89 parts by weight
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[0055] In the Exanples, t-BICW/5 is a 75% sol ution of t-

but yl per oxyi sopropyl carbonate in mneral spirits. Exanple 1. Preparation
of a Hydrwgen/obosgli ng Vinyl/Resin with Carboxyl G oups [ ®@0Fajsoxmeahount of
44.19 parts by weight of Total 220 (a 30 petroleummddle distillate
fraction available from Total Petroleum Inc.) is charged to a gl ass
reactor equipped with stirrer, nitrogen inlet, total reflux condenser, and
nmononer inlet. The solvent is heated to 160C with stirring under a bl anket
of  ni t r og@rethaerylisrasite andi2xtUpartsoby 8@ighi i-BICNIES Isyadsed gbtthe teaceneved 3. 27

150" par 1 PEyug! Bt EARE i dlbrosrited Shnptie: el hant WPl G, - ane

2.79 parts Of)wal@Vliﬁus addBICVES ai eriad def difteen mmmteeafrhertempeeme ipheldcd of

o - B a0 K sIBuER ARERoREE) LI BaliRER Ghresr LR bl 1 <
hel d at> 160@resr Tha ﬁmwtedcamd)urttwbnbnruolatnlbonasttelr(()M)\/M())ns 58Pl Theepetcanter si on
of the mngg/‘ﬁ'\feﬁﬁn SRaLYEE s MRy NBidiaEs rrtg'asur rce EI\(RQII\/F]&Y\%’[ te{ﬁ'lelgppa ter

(NVM is 5 percen conver si on,
per cent of Mdnemess, a$ 101 .gAhe @icid mmnbere)rssolutsanmé)ﬂz:o mgTH(:Q}a(pedgrwmrbehe on

solution ig iPilhe THL 44! S hple tube,
54.4C). The $0 1) 580 SieB Buliedlibe BEa-cAl SHElint Biefinge! ég@ L LA
10 Exanpl eN¥YM F*r‘é@aimmtcbﬁﬂ@ﬁ%a Hydr ogen bond| ng Vi nyI ReS| n wth Carboxyl

G oupsig [ 0%55111??%@ G\%P_é@m f4c14H§%o@é’ﬂ Béno% %ﬁﬁ)é %é%ln%lﬁél%%gé%ﬁar%llmg (a
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Speci al ti es) i s[0Q8¥dr ged t dneamaeunt tof 64.22| pestis beqwngm@tﬂ Guildein Rddrrir68 (a

trogen r n l.vent was
Reat eg tol éeuﬁ'lorh@lile &Eﬁllﬁﬁa ﬁ%&gﬁl 3\%|Iablf?? )r?ure E‘Faé@gépepcé?‘fess%% wei ght
styrene, 1Qh@gp<étqere@9tmmeﬂa@htqulpead yith stitréraoitrpyert ialet, tataquﬂax tendeysevei ght

but yl t %
gl V|un§I ben%ﬁjﬂ gcﬁwom']eéﬁ tpaﬁ'ﬁé sBN/eH\fewﬁ%' heg acry&@z\g@faﬁﬁ MOGOMSF 1 s by
wei ghtly - Bixtwesofi3s. %d@ﬁﬁﬁ QYOWelbet $tE@@BJ t6 fpladts Iby@mhtastqzaeylmmthaﬁrylstehour S.
Af t th U by | CMZF5
S :(rjdedet gq'?he f 2@%52?{]3}] 8& {a%?glaﬂiﬁm ritsd'\pé( E%rpkfep; QEOL{Be S
hel d at 144@nybenzaneiddd? p@rﬁ%lIbYt\fwgfﬁdmtbanhC adid, cndf 289 (partplbet\eelgtﬁrtver sion

f th n-

o 16 TOTBISNTS B RPLYTStho LARGTERSASE ATRNRS o6 el AT VAR,
wei ght of Aditfeisscaptiaierq.33 peds ﬁMMQ}r@ﬂfaIflt-lBéCMﬁﬁ ﬂeeadde;i todthe SlasK beeraai d
nunberpn §&J|dbtdfol'3 mlﬁuteg Qhérga tHPerlsgl St 1456 6k §ﬁ918 &lgn ﬁNélKCi"Eggﬁ) and

(bubbl e 25 tube, 54. ) SO vent to erance 1S rea
t he NVM at aggvbfg)d complete conversmn of the monomer to polymer. The measured amount of

non-volatile matter (NVM) is 56%. The percent conversion, measured as the percent

of the total weight of monomers converted to non-volatile matter is 101.5. The acid
number on solution is 12.0 mg KOH per gram. The viscosity is 47 Stokes (bubble
25  tube, 54.4°C). The solvent tolerance is greater than 1400% and the NVM at cloud
point is less than 3.7% (i.e., no cloud point is observed yet at this dilution).
Example 3. Preparation of a Hydrogen bonding Vinyl Resin with Carboxyl Groups
[0058] An amount of 461.2 parts by weight of Calumet 600 (a
petroleum middle distillate fraction available from Calumet Lubricants Co.) is charged

30 to a glass reactor equipped with stirrer, nitrogen inlet, total reflux condenser, and
monomer inlet. The solvent is heated to 145°C with stirring under a blanket of
nitrogen. A monomer mixture of 350.1 parts by weight styrene, 131.3 parts by weight
stearyl methacrylate, 42.1 parts by weight n-butyl acrylate, 17.1 parts by weight
divinylbenzene HP, 9.8 parts by weight methacrylic acid, and 29.2 parts by weight t-

35 BICMY75 is added to the reactor over a period of three hours. After the monomer
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point is less than 3.7% (i.e., no cloud point is observed yet at this
dilution). Exanple 3. Preparation of a Hydrogen bonding Vinyl Resin with
Car boxyl ve0®aps$198§ 0058] An anount of 461.2 parts by wei ghtrcofus@atasaet 600
(a petroleummddle distillate fraction avail able from Cal unet Lubricants
Co.) is charged 30 to a glass reactor equipped with stirrer, nitrogen
inlet, total reflux condenser, and nononer inlet. The solvent is heated to
145C with stirri ng under a bl anket of nitrogen. A nononer mxture of 350.1
parts by weAgKen istSamiete. 2.4 pards baweighbyt tiCHIS is sd@%erméhmtof;ﬂﬁaba 42.1
parts by wem&httes nThytyh é\%ﬂh‘é Al fold & - 5REH ene HpP,
9.8 parts bx ght metﬁacr}/ Ic acid ,1J4af1tgf Q@Xd&aﬁn%hm Yé Eci/alt%\:i\gé) "Bl CM75
is added t6& ’Enﬁ@ter S8R {e5¥10% P& fheampaeer topolymese 'mﬁeunsasuﬁéct ermon:lrhteofrrmnener 21
VO 03/ 011988|aﬁ16’FAét'@Q KR %%swdﬁhé o htSoR0SRIoR! ht Of
t - Bl CIVI?? added ovgr ag)s)erl od b ? egn &?r!()ﬂ ﬁea&;rer%B?[\lt\/ﬁ/l %%g%&b
hel d at> 145t Rrert et Kgdrie) waight Qf\mﬁﬂ%ﬂﬁf% i 50k dhe pod numbmpcbres@utmnsrer SI on
of L e monerEg! ROPPLITBram. T AP 35T4) RBR- 1501 &4 4l

b¥"g e \Z B%esoib 88! &l @y”?ﬁ%

(NVM is 56‘V I%ercent conversi on,” nmeasure Vi déd
percent of S? tt?i? NCgs &fie agd th@dﬁW@H'OU@@OmD@%O%he aci d nunber on

sol ution | SExenple 0 K3t aPATon BrHVin| N Re¥ih SWRBS G Yy b crQiRbE t ube,
54. 4C). 8 sol vent_tolerance TS o an 31. 0%
Exanpl e 4. —ﬁﬁ@é@i&kﬁéﬂf@f a Vinyl Resin Wthout Hydr ogen Bondi ng Groups for
Conmpar®ii ve Tes om 10 [ 0099 arBurne f t

[ ] %Sq ?Yjwe? (ot rB(),( %b% r(()%m Exxon

ExxPri nt 283D(‘.§3 troleummddle distil I acty on avai
Cheni cal 0BEYo! Ui”@?i%‘?'@é‘éft'{kﬁe fr&”@“a@’@”@@%@bm E@@mcb‘mdcaw(ldv is thamed fo

ni trogen ial@bss rsdctdr & r n r solvent is
heated to 14%Cssvmth gtlﬂléﬁfééﬁ/ﬁmg?%p mtr&%‘h rﬂ? %fglt Fég)lméntoh%e'*rls%n

mi xture of MPPABEE Inefy ¢ Theysolienigist heatsd dnd 450 avith firing Uqurlé bleikghbf st ear yl
met hacr yl atierogd)2 .28 mivabhrer Riixiwel 8t 248, Lb'-ﬂ)ra %%ﬂgmgt’yreggagﬁirfg ;%a?ts wei ght

di vi ny] benzen 7 parts

react o oW%'lgﬁtal_lﬁ@W?é‘EP”&?CW'ﬂtPeéo%éLR%TS I W@rght iebuid rasysiate a6iRIPt pavts b)s
conpl et e, W6ight mﬁhylserméne\hﬁ? ahd 887 ﬁeﬂ’@'b@W& Ht3- B?@QI?@ is9dded g%ﬁferHeQ&

fifteen m nutes. g rature i s 145C for an a |ona

hours to a?Yow Resie &gﬁtﬂfngﬁéuréorﬁf@f &%Woﬁ@mt?’h@d@@nn@@@m?ietﬁt,dﬁrﬂorb%rtseby The
nmeasur ed ameight ofO!iBImmFs/@é&dleH%véTaétr}é'ﬁoé N Whteds nﬁr@(&s ﬁ@ tQﬁé&r?P e JS
conver si onh ! SJ'J g_ﬁa %dl vi ded the percent o

mononers, 1% fg %& RE 2p B'QP?');WPshOE'@ @taﬁé%fqrm@m%e tcgwrsmoﬁtt)e The
sol ver¥) t ahenameretol solyB&1%6 meb@réﬁ/%ﬁiunﬂbph%ﬁ&étﬂé Thaiter INVAV ISE‘\%%ﬁ/rpl eo.

Preparat i aﬂ10f a Heatset. Si ngl e Fluid Printi ng | nk Accord| ng
€ percent conversion, measured as NVM divided by the percent of the total weight

of monomers, is 101.4. The viscosity is 26 Stokes (bubble tube, 54.4°C). The
solvent tolerance is 160% and the NVM at cloud pointis 21.5%.

of

Example 5. Preparation of a Heatset Single Fluid Printing Ink According to the
25 Invention

[0060] 58.0 grams of the following Mixture 5A is added to 142.0
grams of the following Mixture 5B with stirring. The ink composition is mixed for 20
minutes on a dispersator, maintaining a vortex and holding the temperature under
140°F. The ink composition has a single fall time Laray of 14 to 17 seconds for 500
30 grams at 30°C. When used in a single-fluid heatset lithographic printing process, the
ink prints without toning.
Mixture 5A:

[0061] Mix in a glass beaker until clear 181.0 grams of diethylene
glycol, 8.0 grams of deionized water, 0.4 grams of citric acid, and 0.4 grams of
35  magnesium nitrate. Add 191.2 grams of diethylene glycol and mix until homogenous.
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25 I nvention [0060] 58.0 grans of the following Mxture 5A is added to
142.0 grans of the following Mxture 5B with stirring. The ink conposition
is m xed Woro3@019881i nut es on a di spersator, maintaining a PomtEse2/awnds hol di ng
the tenperature under 140F. The ink conposition has a single fall tinme
Laray of 14 to 17 seconds for 500 30 grans at 30C. Wen used in a
single-fluid heatset lithographic printing process, the ink prints wthout
toning. Mxture 5A: [0061] Mx in a glass beaker until clear 181.0 grans of
di et hyl enemﬁPW-, 8.0 granms of deionized water, 0.4 grans of citric acid,

ol and X SgeR TRk b i Wt 93l SRS,
5B: [0062] VRhigle QfsEW@lehf, ghOsgreed ofi Rloe | Flugh 02¢i-kAR0 (QévallbleievfrdmyICDRehl cle
of EX&”D' e Chrp cﬁatfbngrE?iﬁbé%to@huRYTHU@graH't{ ﬁépg e]%\éaéé)g%h a arllglgﬂa Cai | abl e

Cor poration, Elizabethtown
from5 &arsu" @igagagh,) apg). %Q@”@ g 3@r€mﬁQ><Id$ntarVVlallﬂ Ilnmngdadd 34. Wgrdares m Xi ng,

add 34. 4_gonEshydbedbdty Hdi AohRBy 7(8§%“L>§%bt§ LPTEABARe é‘gﬁeé’ﬁan%t@%%“ "

283D, available from Neville), a car
avai | abl e Ne¥Helc2B& gremSpof)a CQWQ” black (Qﬁéﬁrﬁﬁﬁf a\@llpble;itcmm 1CabbuComet byd ene wax

(Pinnacl e 9%0g@m avai ﬂ)(ﬂﬁb@aﬂdo%@t%ﬁe%ax g%hﬁ & 3@?18 M/deﬁlag% lgonq Hhopeed

for 30 mnytes at 300F." Sl ow the 'm Xing ee rans of
ExxPrint 58880 waM'éﬁq%h'ﬂhéﬁ?ﬂf@éﬁP mingtes atmo br @ﬁwthememsmpeed and| to a

sui tablle gaidg7.oMrskidrd? EBubast %éDa(a@%la‘blesﬁ&ﬁ'E)&oHL %ﬁ pkh %%ﬁg ﬁﬁoand 2

Lar ay yield PI? 800 t 1200 (according to test net wer Law
- 1. sil aiﬁ”'t@%ﬂﬁ'nd bituiieeB HBS iad-aray vieersih of H80ItalkdAwoise @ndra one

ni nute at lLaa&erem)f 300rtoal20@?§débﬁéﬁ’ngrt6$é§t?né?rﬁod2f§sfm [?204’6" QEQN B%WP' e 6.

Preparation nk Single Fluid Printin Accor

I nvgntl on ﬂﬂsgt %?'év %WS) [M‘é@ﬁ R igfestagran e Igko %grr@ﬁ@ngmmtetahw(&@ngl ycol ,
12. 7 gr anmsfodta meHsyiesd rieBult 6F IotoPoamit®f citric acid nonohydrate, and 0.15
gr ans m |trate 20 hexahlydrate i S stlrred wi th heat (at
130- 140F) SR HbrHEeRds R 2 News 5l Simgle diuid Rrintisg dnkAcamding de Afmes
gi | sonite imentioph, 0.8 gram oronite, 17.9 grans MSO sol vent (avail able
from Cal unet), a ?uré]G 1 grans of a

[0063] A mixture of 87.0 grams of diethylene glycol, 12.7 grams of

glycerin, 0.15 gram of citric acid monohydrate, and 0.15 grams of magnesium nitrate
20 hexahydrate is stirred with heat (at 130-140°F) until homogenous.

Mixture 6B:

[0064] A blend of 40.2 grams of a gilsonite varnish, 0.8 gram -
oronite, 17.9 grams MSO solvent (available from Calumet), and 41.1 grams of a
carbon black (CSX-320 from Cabot Corp.) were mixed with shear to a 4.0 on the

25  Hegman grind gauge, and then ground in a shot mill to a grind on a 2 mil gauge of at
least 0/10. The Laray viscosity at 30°C is measured as 296 poise for a drop with
2000 grams of added weight and as 1332 poise for a drop with 200 grams of added
weight (+ 25% accuracy) and gives an inkometer reading at 90°F (32°C) for 1 minute
at 400 rpm followed immediately by 1 minute at 1200 rpm of 5-10 units.

30 News Ink:

[0065] The news ink is prepared by mixing together 32.4 grams of
the mixture B and 37.6 grams of Example 2 to obtain a Mixture 6C having an
inkometer reading at 90°F (32°C) for 1 minute at 400 rpm followed immediately by 1
minute at 1200 rpm of 18.8 units, a Laray viscosity at 30°C of 375 poise for a drop

35  with 2000 grams of added weight and 565 poise for a drop with 200 grams of added
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carbon bl ack (CSX-320 from Cabot Corp.) were m xed with shear to a 4.0 on
the 25 Hegman grind gauge, and then ground in a shot mlIl to a grind on a 2
m | gaugewofo3m11984 east 0/ 10. The Laray viscosity at 30C i Cramsrees as 296
poise for a drop with 2000 grans of added weight and as 1332 poise for a
drop with 200 grans of added weight ( 25% accuracy) and gives an inkoneter
reading at 90F (32C) for 1 mnute at 400 rpmfollowed imediately by 1
mnute at 1200 rpmof 5-10 units. 30 News Ink: [0065] The news ink is

pr epar ed byveighti(h@5Yogeauraay), 3thdla yisaosityofs measured xaccording tarAB TV .BI0g0 ans  of

For 1 mi nut 8 966°F 91 1808 PUT AL AS0TE) of 208 BB wrEa DL Blig oF | 07

18. 8 uni t s,1789 dwresypey pmco§ ptoptain treoak, 0. anmp@f Bixteirer6Anischaddpd 35thurh 2000

f d 23
90 03/ 011088 LT FL&EL PO g0m BE pvimintlsst 186 el ink Hos ¢ 8ffe t E°S
measur ed aéamycding” chfﬁequmoacDor b gramst avhe todid I@@@thbED@@')ln@@mpnat 2500

s"' of 285 ; f £09 dynes per cnR. To obtain the
TR %Jﬁjﬁdr)@ﬁbgﬁgw{'bgd@e pro xture 6C with m xing at 3000

ink, 30.0 gra

rpm f or %ﬁampie& S¥iehesis; of 14 Wdrmnmdmmwmw& at 30C
of 21 seco@ Or 500 granms. The ink did not exhibit toning when wusing in
a single-f |thograph| C printing process. Exanple 7. Synthesis of a
Hydr ogen bond| n{0866]yl ResiSohenhtExxRrintg 2FAlr 666 gr@msupeaqd @0&6Ed Sol @ent

h
E;(:(:’DII: '(3?6 g?;lél%j[torrogélﬁé | nf/\@ﬁ% stnﬂ%@ ta;r{ﬂ%%%gnlgp a%taﬂigorrd@ﬂgércgndeaq\qhI?P&%l wth a

enser
monorer / i nmanamsr/inlagancblerid af737 65 @rams styrgneen26.518ms sgﬁeamlsmsﬂheerwkate

th | , | |
ot haor 1 are® e AbABEnIChE! i) 26 BERDs MiaroxnBpdl BB RiE R 25
t hrough t herams @fttﬁi§M750M@rC|”@rM fodtle sgactar wovguine ldnﬂpqrﬁomrmmemd dbur i ng
addi tion, 38 HoGRPSARUH Gin 3gﬁ§'aa8ﬂo@t@éﬁ HR8Ae gwgﬁa&&r atW\as

bl anketed with ni trogen. After a ion wer e added,
and t hé5 r ed601Qandihe Tegator M@Sah\\ar&@éﬁdt W'(ﬂhalltfogew Riar §ddl’fI¢fB 2.5 geasns oht-pr oduct

was pour ed gidues Garé atib@@ Sid FHenPeracfldht R/f@ &Py@iraérp%dlfl&{al %@v@_rﬁ?ﬂﬁs The

measur ed amount of non-vol atil mat eri a he percent
conver si oneapiaR giodectanas Wr?ﬁamf@lﬁﬁh dfing ﬁéa"!%t'"ép agonipinerder siomoeebe

convert ed h%a%QreBOBmBQﬁtatdfh‘?orﬂ%létﬁé m%ﬁaﬂ%v%) he 4. é%OS'We \g@e?%e NVM at

st okes (bubbl e tube 54. The sol vent tol erance was % an
cl oud poi nEOREESIan,, ”7‘%SU ﬁﬁ)ﬂ@ percentf R fodal Me'%tmmmﬁrﬁéﬂ@\{%d\w nyl
Resin gont abRivbatiIBTARr FPF2.2. The viscosity was 12.6 stokes (bubble tube 54.4°C).

The solvent tolerance was 380% and the NVM at cloud point was 11.7%.

Example 8. Synthesis of a Hydrogen bonding Vinyl Resin Containing Amide Groups
[0067] Solvent ExxPrint 274A, 461.5 grams, was charged into a

reactor equipped with a stirrer nitrogen inlet total condenser and inlet port and heated

25  with stirring to 160°C. A monomer initiator blend containing 376.8 grams styrene,
128.3 grams stearyl methacrylate, 23.9 grams divinylbenzene HP, 22.7 grams N,N-
dimethyl acrylamide, and 27.7 grams t-BICM75 was charged through the inlet port
over a period of 2 hours and 15 minutes during which time the temperature was
maintained with stirring at 160°C and the reactor was blanketed with nitrogen. After

30 the addition was completed, 2.5 grams of t-BICM75 was added and the reaction
continued for an additional 2 hours. The measured amount of non-volatile matter
(NVM) was 56.6%. The percent conversion was 103.0. The viscosity was 23.5
stokes at 54.4°C. The solvent tolerance was 688% and the NVM at cloud point was
less than 8.2%.

35 Example 9
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[0067] Sol vent ExxPrint 274A, 461.5 grams, was charged into a reactor

equi pped with a stirrer nitrogen inlet total condenser and inlet port and
heat ed 25waiosh1®ss rring to 160C. A nononer initiator blengcCrarsbze4sdhg 376. 8
grans styrene, 128.3 grans stearyl nethacrylate, 23.9 grans divinyl benzene
HP, 22.7 granms N, N- dinethyl acrylam de, and 27.7 grans t-BlI CMW/5 was
charged through the inlet port over a period of 2 hours and 15 m nutes
during which tinme the tenperature was maintained with stirring at 160C and
the reactor was [@06flket ed Wisting @i highgepeedAitixar, 308t gramsdof tthe rydasien

conpl et ed, 5 an reaction ontinued for
an additi oﬁé?éggﬁ@gﬁg%ﬁé&he%u?\g% %ﬁ%g%smo %%?S%ﬁsaﬁt %)Ige rq’d? (1-J$ NVM
was 56. 6% 3Pfe (sentaiving cphhelosyaninenablue)3 adaildblee WroscoLDR Espdatian, st okes
less than B ok R Ko dV "G B BB T et Pl A0S 8581 2 i ng a
hi gh speed Tgf'%wg-lwhi@' mi?éngafﬂftie;fraig&,gfge\ﬁnnydmnahbng reisin?olu‘tiesi(ﬁO%foExarrpl e
8 were m xegdoWin EkxbRRt 5839, %U?ila%e i Il!g% aslgd({:egan%or% 8%2%3‘ nisn%ﬁd

pht hal ocyani ne blue, avail'abl'e Trom rporattion, BPY 2 {gﬁ‘t )

Kent ucky) , forg30smigiutassatofEO8FF Ky forpres imisidrd Phis g roixing spedd Svayr slowedBind 5

Tefl on waxpg W@ vy wdidktof Hifur, 9%9/'%@ Béeé‘@?f %gﬁéagmemio?msfﬁ#éﬁébon (60%
Lx- 2600 in ExxPrint 283D, avail able farom vi'l e S ed an xed at a
hi gh speed The §pishes visesitwear the inkgoene ib Hate mepmeten at 30°ChvasThes.dPaisng speed
was sl d and parts anei.aht i Y . added.to 71..7 parts
by mi%e of i )[((%’(ﬁsr 9b. i[ﬁé 'Prﬁ]ﬁr’m‘ig‘gﬁ%%%i@%%%’ﬁ}é‘%f’%ﬁ@si'ﬁl? '{tﬁ%‘:‘i{é&i"ﬁ pl at e
r heonet er ) PERtINGOOGRsS. The fauntein stability §fobe 91k ilsegreater thms G08sdcedndsprnd

stability gdnt BiB@witnnd tdditdrogr aphic  printing process. The fountain
stability of thgli nkwvvag grdég'er_ than 900 seconds, and the ink printed

wi th no toBXappleda Hseraraion aban inlt eoritaining an amidenfkincitomphyinylmesimn ami de
functional viny in [00 faormed b i Xi.ng, in a glass
beaker until 1206cﬁar 181@%%%5@#%?&?&9%%& r@{('ﬁgdfl,"yg%? &ﬁgk?ﬁ u%@i oni zed
wat er , 1. 4clgamit81 greinet ¢fadisthytenee glyaoid 80 gy afredeidnizealg medru M ANigraras €. To
this was a ; t hy n i.xed unti] h eneous.
[0071] Usi ﬁ%ﬁ%né@gﬂ}ﬁ,p@ggﬁﬁi @érﬂ‘_gl‘ﬁ*s“‘“g@ﬁen@%ﬁﬂﬁé ﬁ@og%sgé‘f?s s 1921 nyl
resin of EX@mMs ¥ ethyigas aiicrbandinixed Lo ®nMpoensoust bl ue flush 15 FQ 20 308

e e DR, e B, B L T P RRE A B Moo
granms of abonding vinyl resin of Example 7 was mixed with 102.5 grams of blue flush 15 FQ-
20 308 (containing phthalocyanine blue, available from CDR Corporation,
Elizabethtown, Kentucky), 16.5 grams of alkyl refined linseed oil, and 5 grams of a
Teflon wax. With mixing, 116.5 grams of a hydrocarbon resin solution (60% LX-2600
in ExxPrint 283D, available from Neville) was added and mixed at a high speed for
30 minutes at 160°F to form a mixture 10b.
25 [0072] To make the ink, 28.3 parts by weight of mixture 10a was
mixed with 71.7 parts of mixture 10b. The finished viscosity of the ink (cone in plate
rheometer) at 30°C was 101.8 Pa s.
[0073] The ink was tested for stability and toning in a lithographic
printing process. The fountain stability of the ink was greater than 900 seconds, and
30 theink printed with no toning.

Examples 11-16 and Comparative Examples A-D

[0074] Examples 11 - 16 and comparative examples A - D were
prepared by a method similar to that of Example 5 with the components and the
amount of components as listed in the following table. The Examples were tested for
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Tefl on wax. Wth m xing, 116.5 grans of a hydrocarbon resin solution (60%
LX-2600 in ExxPrint 283D, available fromNeville) was added and m xed at a
hi gh speew0f0a/011989 m nutes at 160F to forma m xture 10b. PRF/USODZLB5 To nmake
the ink, 28.3 parts by weight of mxture 10a was mxed with 71.7 parts of
m xture 10b. The finished viscosity of the ink (cone in plate rheoneter)
at 30C was 101.8 Pa s. [0073] The ink was tested for stability and toning
in alithographic printing process. The fountain stability of the ink was
gr eat er t hstabiiOins ecfondin avidtion3Gardhfor i tokingrin rd eldwgfretphlcnprlrﬁtmgi prgcedsxanpl es

ey aad ERARALE L BT ER (PO bl P WS oot EXaMRR ERERE 8 L o

t he conponExamplasd4t-he wesaronade thh tb@rqmm&rmb'sorwd; vihylstsid of Exaiplef| Thsev ng

table. They r fo 3/0 19 PCT/ SO /
stability |\lljtm?‘g‘?icl)oﬁért]éét|§né?f éllﬁ:%{aﬁ'\ N L é e%l&ylc?rietg ?Q)t ggn%rl nting
process. @yeothdsvatdr mixilige ofdimmmm%vﬁjtthettdmetmmgjcnfmractd amahagniesidmr esi n

of Exanpl e h the acid functi onal

Uty r s Airgl b She AR Sheupied T elPER lihGerslfe Bl Bt

cont ai ned thatdidirett lepitainethg hydrogen boMgameylﬁegh;yobﬂheam&num eCompartative of
Exanple 5 r tr S|u nj t n the
conparati % gerﬂﬁlég?‘ é%BB%ln@H e \%h}d rgg”%?tgﬁ’%gr aphi c pc%on msn'&o %PS@%E@

that did n@ttoumrmaabietdie‘omwug @g@wgbom@ndg twitimy Icompsnerds of tIhehchydmpbaM:| on.
Compargf i v a t@l d h I in.o ] whi ch
cont ai N5 i cbnRarive EranRR ARl KL rbER IR bl < e
conponent s”@ﬂlfleﬁélyw}@dar@ph|Sbiut0m0|rpthasc@se(O(bnpralpartatiw&eEEampipisé\-DCy\tms inkin on an
i nk made o ! Erq?,%f' r r t.pon.. l.n the
case of CO%%n%{P%\/%rPWe{ fJug%Wa& hgpﬁﬁgg 8% qut a L tbg%nﬁlepq ountain
and was noProseshl @O@QQ'@QYE Example O was k@bfsr emughgo rtprr ibdbs @rlnlmgnmac@st ve
Exanpl e D g printing process, but it

exhi bi ted %ﬁﬁ%@?@%&gﬁ #?‘?tg%% tgg(ta’ét rI}]{r?lel(:aed Mat eri al Exanpl e Exanpl e
Exanpl e ExMaisriel Exanpl e Ex&xphple [1Hxanpla 3 Exampls [1Bxanii¢ ¢ Examplei [0bsmpié iyl 8
18 37 resjn of Exanple 1 Ag i d- func{%onal vignyl 8| 48 37 r1gsi n 0f16ExarrpI e 3

Hydrocarbpn varnish 32.5 22.5 32

Acid-functional vinyl | 8 37
resin of Example 1
Acid-functional vinyl 8 18 37
resin of Example 3
Hydrocarbon varnish | 32.5 22.5 325 22.5
solution’
Uncoated black base” | 30 30 30 30 30 30
Total 220 0.5 0.5 4 0.5 0.5 4
Diethylene glycol | 29 29 29 29 29 29
mix®
Fountain Break Time | >600 >600 >600 >600 >600 >600
(seconds)
Tone Clean Clean Clean Clean Clean Clean

15 1. LX2600 (available from Neville Chemical Co., Pittsburgh, PA.), 60% in ExxPrint
283D

2. 45% carbon black pigment in 51% of the hydrocarbon varnish solution, 3% soy oil,
1% of antioxidant
3. Mixture 5A of Example 5.
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solution' Uncoated bl ack base 30 30 30 30 30 30 Total 220 0.5 0.5 4 0.5
0.5 4 D ethylene glycol 29 29 29 29 29 29 m x3 Fountain Break Tinme >600
>600 >600woeR019800 >600 (seconds) Tone C ean C ean O eamCTusamn2468&an
Clean 15 1. LX2600 (available fromNeville Chem cal Co., Pittsburgh, PA.),
60% in ExxPrint 283D 2. 45% carbon black pignment in 51 % of the

hydr ocar bon varni sh solution, 3% soy oil, 1 %of antioxidant 3. M xture 5A
of Exanple 5. 26 WD 03/011988 PCT/ US02/ 24635 Material Conparative

Conpar ati ve Conparative Corrpar ative Exanpl e A Exarrpl e B Exarrpl e C Exarrpl e D

Vi nyI rESIW I8 h | C 06 19ATLY) aun tt-Hon4
(acid nunber of 4.8 on solluti CP%) ﬁg od%:dar o%ﬁv\?a n E)ﬁ’a % 3‘?@ t(5€ut| on'

Uncoat ed bI ack base 2 30 30 E(XemBGATot dxapp® B. 5 Exﬁnpﬂeac ElEe@hmIleaIe gllycol
mx 29 29 B eak—Trme—260—66-—5—>6 {seecongsr—Ffone—{not
stabl e (not F1Ef)slle (no eﬁh '1t§| e | nmedi dﬁ enough {;Z) enough |t o enough td
(tones on|#irst run) run) run) sheet) 4. 55% RP| 369 (availjable from

283p— 0075 The-inveption—has - been

West vaco, uis; —ExxPrint—283
descri bed ﬁ”&et ail nﬂp’ﬁeref erence to| 5 preferred enbodi msr‘?’[s thereof .| It

shoul d be| bydteearbodsoltimnéVer , t hat vari ati ons
(acid number of 4.8 on

LU\J’\J Illb T LY LA~

solution)

Hydrocarbon varnish | 32.5 225

solution’

Uncoated black base® | 30 30 30 30

Total 220 0.5 0.5 4 4
Diethylene glycol mix® | 29 29 29 29
Fountain Break Time | 200 60 5 >600
(seconds)

Tone (not stable | (not  stable | (not  stable | Immediate

enough to | enough to | enough  to | (tones on first
run) run) run) sheet)
4. 55% RP 369 (available from Westvaco, St. Louis, MO) in ExxPrint 283D.

[0075] The invention has been described in detail with reference to
5  preferred embodiments thereof. It should be understood, however, that variations

and modifications can be made within the spirit and scope of the invention and of the
following claims.
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and nodifications can be made within the spirit and scope of the invention
and of the following clains. 27 WO 03/011988 PCT/ US02/ 24635 What is

cl ai med w0 03/011488 i t hogr aphi ¢ i nk conposition, conpri singPa&TANNL/R2436DUS
phase conprising a hydrogen bonding vinyl polyner and an enul sified phase
conprising a nenber selected fromthe group consisting 5 of water, liquid
pol yols, and conbi nations thereof. 2. A lithographic ink conposition
according to claim1l1l, wherein the enulsified phase conprises a liquid

pol yol is M%dﬂ@dﬁﬁddﬁm the group consisting of ethylene glycol,

di et hyl ene gl yc I Jaet hyl ene gl ycol, propylene
gl ycol , d|1propy Igrrm]%dré ycok%gﬁ]pggy@gﬁgwgﬁ%éil di propyl ene gl ycol,

1, 4- but anedi ol , aglopiiryasis phaseicormprisiiga bydssgearhleomelatg. vigy! palyimet armr aphi ¢ i nk
t d
composs o0 2CC0 Ul L Bk e Ren il TR Pl ces

li thogr éphloéWBWk, liguigeliots, end gembindiiong tlnerecﬂ aim1, V\/ner ein the ink

SoTRor ht 0%, A HACrEAEA0 Chihod Ml 2. BRMY TR, WA bRl Eefnaoe, DY

15 weight. 5. aphic 1n 0S| accor Wher
the ink c@h%P@mbﬁfﬁan%I“GddsooﬂMrlﬁ a@i@@ted how the a@uathBSi%lmg‘ of bthylenal si fi ed

phase by ‘ﬁ%/'(:@lhtmetr%ﬂer% b,%&ogrrémér% P@golc?é%%ﬁg/[(én%n lgg&obfgp‘?\gn%(%gftbﬁl m 1,

wherein thé  emul sifi hase’ I nc es a we e. 7. A
lithogr aphldtPrQF?Yl@n@(ﬂﬁ‘ﬁ%l%$-@FPP@6@@J@H¢&W§JW@”§I%YQ¢1 11,4-hutanediol, giecrelnandi f i ed
phase ipcl wiasrea thgaber sel ected fromthe group consisting of Iithium

sodi um pot assi um magnesi um calcium iron(ll), nmanganese(ll),

copper (11) 3 andAzilithegrapbis: dtkecomppsitionk yarserdingedo  elpint at.ewhersin ftae ok

phosphat es colyesiRae; HCIQH@sSﬂ?é}ﬁtaﬁéut 5?’/5 t&‘%u?g@% ot e é]jnﬁ@l{le&; Bgé’sre

chl orides, brom des, iodid and nbi nations ther | t%ogr aphic
i nk corrposn4t| on aéﬁlﬁ’ﬂfﬁpﬁt‘f t"&i‘ cﬂomnwion VHFEPEing tteeclaimul ki ‘Wihé@ln pheageki s

nonaqueous coPpoditidr HRAEEFRIG dokt qg%pfasa%&rsa%qmtﬁé rwmmg ?hé@elb Wher ein
t he emil sified phase conprises both water and a liquid po 0 {
g

litho éphlwé'q hk conposition according to claim1, wherein the emul si fi ed
phase conpsi ses A2 jitHogfdphR @ik |doﬁ1b'ogltl@(9|é(§éb@1ngljt® ﬁallrr\ tho%@ﬂ%m Ghe MKk

conposition according to claim1, whe the emul sif
composition includes from about 20% to about 30% of the emulsmed phase by
weight.
6. A lithographic ink composition according to claim 1, wherein the emulsified
20 phase includes a weak acid or a weak base.
7. A lithographic ink composition according to claim 1, wherein the emulsified
phase includes a member selected from the group consisting of lithium, sodium,
potassium, magnesium, calcium, iron(ll), manganese(ll), copper(ll), and zinc
acetates, hydroxyacetates, nitrates, sulfates, phosphates, hydrogen phosphates,
25  hydrogen sulfates, chlorates, chlorides, bromides, iodides, and combinations thereof.
8. A lithographic ink composition according to claim 1, wherein the emuisified
phase is honagqueous.
9. A lithographic ink composition according to claim 1, wherein the emulsified
phase comprises both water and a liquid polyol.
30 10. A lithographic ink composition according to claim 1, wherein the emulsified
phase comprises a mixture of liquid polyols.
11. A lithographic ink composition according to claim 1, wherein the emulsified
phase further comprises at least one solid polyol.
12. A lithographic ink composition according to claim 1, wherein the emulsified

35 phase comprises a member selected from the group consisting of 2,3-butanediol,
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phase further conprises at |east one solid polyol. 12. A lithographic ink
conposition according to claiml, wherein the enulsified 35 phase

conpri seswa menes sel ected fromthe group consisting of PCIASOYawedi ol ,
28 WD 03/011988 PCT/ US02/ 24635 hexanedi ol s, pentaerythritol,

di pentaerythritol, hydroxyl-functional hyperbranched dendriners,
trimet hyl ol et hane, trinethylol propane, neopentyl glycol, 2,2,4-trinethyl-
1, 3- pent anedi ol , 1, 4-cycl ohexanedi nmet hanol , hydr ogenat ed bi sphenol A,
conpounds ﬁéanq#@l%n@emiywwml gi'Rﬁﬁltﬂeaﬁf@rltdp hysiretybfunctiehat anyperbranabed, and

combi nat i O%ndrﬁnérgefrmthyléiéthaﬁe ! frlFr% o‘?ﬂ?@béﬁe‘ rﬁléoﬁtgrﬂﬂe%édl 05'2%0[&91@%&/ g to

claim1, V\/nereln the emil si f nprises selected’fromthe
group consilst-Pemarsdidi t. f’:wyclgh@@ne@lmeﬁ*@nplc hy@régwat@ﬁhﬁpbermms:oramnds

conbi nat i 0'P1§v1h@6€fn60ﬁydrée&l gﬁ)dg EA@IhaBNioul K %W%L&ﬁ@%r@cgﬁﬁgq%%nio claim

1, wherein the emul sif phase conprises triethandl am ne
lithogr phl'?:sr?‘?fk corrp05| tion according to claim1, wherein the emulsified

phase conprgses af Ii'tF?cB@réPl‘ﬂ!s‘tlnlpcé)rilap(W:‘Ptidillhécceﬁfrﬁ;eE)t clbfth 30Qkretn Wl GRlisiREG CENt OF

a weak aci d or a weak base i c I nk conposition according
to clai m 1PNaRFEATRIISEAE BAMPET $elesied Tomy g@l@dwpsisgrwso ¢ibin agldotartadic 01

wei ght per gt tahRic dRRVENPcSmMBLEHs thessgent of magnesiumnitrate. 17. A
| i t hographi ﬁ I nk conmposition according to claim1, wherein the enulsified
S

phase conprifses Aa“tk}\%ﬂr@Ph‘%('il”%B?r@P?ﬁbtloyn%%cordlr@ toaclpim Aoyharsin &e emulsifiggosi ti on

accor dimg bﬁaﬁ@@rgesm{ﬁowrﬁ,ﬁ@ enul sified 20 phase conprises a nmember
sel ected fr g‘t conS| sting of poly(vinyl pyrrolidone), poly(vinyl
al cohol ), 1y( H&P i) iRk 6PMPOSHion acSAsTNgata @Ais fl haheesin thegemsified

li t hogr aphlpﬁaser&@nw@egﬁbm AHbUBG.00 ighe pbreest t8iaBbdt 2 Wi F]ﬁbé?céﬁ?%f nga&’ge“
bondi ng vi gg'gt"? &}/eg?r conpri ses hydrogen bondi ng gr oups selected fromthe

group con b@ﬁ‘?boxyl ic acid groups, carboxylic anhydride groups,

primary armae 25 Igksytashic &K Bﬁn}%sﬁlléﬁsacb@r‘dir@gto'\blélhkyl whERH %U&ﬂ&@m@ai three
or fe é on_at ons, g)rlrrarkloam de f?rou ps, am de g}ou ps having N al kyl

subst i {UenPRass CYRPIRES oy O WeiaNapeReNt tosalaut d-5 RigH erergt Péndant
al kyl grourmgﬁés@rhrrﬁ@t@r fevver carbon atons, (3-hydroxyl ester groups,

nvet oaset ot or BUBREITSHE B BrreaoHe 0uﬁ@wo@hgé%h%%;revcno?f{@g%%gﬁ? Tk
conposi ti ophm@rusgs b vatdraioliible poMegrei N t he hydrogen bondi ng vi nyI
pol yner CO[fQI’I Sgshtlpogra 3’ n%onrr?pogsgt%Hpa%cor mgnt% giomuﬁ)swﬂglyellnn%e’trﬁlhllél ied

20 phase comprises a member selected from the group consisting of poly(vinyl
pyrrolidone), poly(vinyl alcohol), poly(ethylene glycol), and combinations thereof.

19. A lithographic ink composition according to claim 1, wherein the hydrogen
bonding vinyl polymer comprises hydrogen bonding groups selected from the group
consisting of carboxylic acid groups, carboxylic anhydride groups, primary amine

25  groups, amine groups having N-alkyl substituents of three or fewer carbon atoms,
primary amide groups, amide groups having N-alkyl substituents of three or fewer
carbon atoms, ester groups having pendant alkyl groups of three or fewer carbon
atoms, B-hydroxyl ester groups, hydroxyl groups, sulfur-containing groups,
phosphorous-containing groups, acetoacetate groups, and combinations thereof.

30 20. A lithographic ink composition according to claim 1, wherein the hydrogen
bonding vinyl polymer comprises primary amine groups, amine groups having N-alky!
substituents of three or féwer carbon atoms, or combinations thereof.

21. A lithographic ink composition according to claim 1, wherein the hydrogen
bonding vinyl polymer comprises primary amide groups, amide groups having N-alkyl

35  substituents of three or fewer carbon atoms, or combinations thereof.
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substituents of three or fewer carbon atons, or conbinations thereof. 21. A
| it hographic ink conposition according to claim11, wherein the hydrogen
bondi ng WoyB/opwBg ner conprises prinmary am de groups, an @eTgrsoups3dhavi ng
N-al kyl 35 substituents of three or fewer carbon atons, or conbinations
thereof. 29 WD 03/011988 PCT/ US02/ 24635 22. A lithographic ink conposition
according to claim1l, wherein the hydrogen bonding vinyl polynmer conprises
hydr oxyl groups. 23. A lithographic ink conposition according to claim1,
wher ei n t h&@2hydPolifbegraplya dikh gowmpesitiopetspnding do gaimsk swiosteinotkyg | Hydrogen d
groups, caf aVIN %gxﬁgi . onbi nations thereof. 24. A

it hographibct?!;?(laqﬁ‘{‘kWé%I Isi tricgﬁpgg%sglﬁygif%gi 9@[1% ‘aim 1, wherein the hydrogen
bondi ng vi @yl pdl Nthegrapliaink sempesitian acponling thalsimgl, pemeteint thal Hygioggn oups  of
three or f o} z | eskar p onfy | ons
t her eof . ZSbEM\%ﬁ? ?\?ﬁ 0 ébéghgﬁpﬁf?ﬁ%%n%wwgnﬁggc8%‘?%’9%? (r)b%%_\(lgci %Rﬁm%er ein
t he hyd? ogémupimrmﬁgﬁiﬂﬁéom Wgregbol ymer conpri ses sul fur-containi ng groups.
26. A lithegraphi Gné : bt o0 {: 2| aj ; '
ydrogen  Band! n T oar coPaTuar ARil) © Befh ™| Wil NE S, oy cq
from t he gPeUENg ¥OMsRAYMergCanPrisgh fester gravps diaginguendasiualkyd mastipdef dreaips,

ahosamat & 3 G482 a6, MDA GAREC MR ERIRR, 2 817
|i t hogr aphie8. i nR gaegraghic iinjh camposititimacdonding & wladm Whenesein thedytiodengen
it ogy aph R o S oS50 “wher of n < he- ol i £ ed
phase incl dfles & lileedraplie dnk gompesition a¢ootring &pielaimihkwitareipdbe thydmge cor di ng
combi nat] obC bt G P LT aEes (RERgLT Botd i bRk XERCHHI B0 . 1
conposi t i 0AORREHE difngyilfeaiccacid igraupswielfasiamiden gravpdr sgiémxidebgrdpsigsuffoneips  of
o oupe. - 3 CORPPT ¢ FamAth ey CHihoEbRF PREE RS TEhPARE, MouR2: ei n
the hyHt ogefospbenamidg drupspandecrnbiaations thegesf. bondi ng vinyl pol ymer function
5 O 127 AERCHHR Pl KR 08 Sy SRR BB 0T 1
vi nyl pol yRerdingivaylipehmes comprisesdms glsahol monomeric units.
28. A lithographic ink composition according to claim 22, wherein the emulsified
phase includes a weak base.

20 29, A lithographic ink composition according to claim 1, wherein the hydrogen
bonding vinyl polymer comprises a combination of different hydrogen bonding
groups.

30. A lithographic ink composition according to claim 1, wherein the hydrogen
bonding groups of the hydrogen bonding vinyl polymer function as hydrogen donating

25  groups.

31. A lithographic ink composition according to claim 1, wherein the hydrogen
bonding groups of the hydrogen bonding vinyl polymer function as hydrogen
accepting groups.

32. A lithographic ink composition according to claim 1, wherein the hydrogen

30  bonding groups of the hydrogen bonding vinyl polymer function as both hydrogen
donating and hydrogen accepting groups.

33. A lithographic ink composition according to claim 30, wherein the emulsified
phase includes a weak base.
34. A lithographic ink composition according to claim 31, wherein the emulsified

35 phase includes a weak acid.
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donating and hydrogen accepting groups. 33. A lithographic ink conposition
according to claim30, wherein the enmulsified phase includes a weak base.
34. A litwogsaptg i nk conposition according to claim 31, paivarset/meshe

emul sified 35 phase includes a weak acid. 30 WD 03/011988 PCT/ US02/ 24635
35. A lithographic ink conposition according to claim1, wherein the

hydr ogen bondi ng vinyl polynmer has an equi val ent wei ght, based on hydrogen
bondi ng groups, of at |east about 1800 granms per equivalent. 36. A

|'i t hographi3s. i nk kthograshit itk camposiirngedoediad @ klalm Mhetierein thBeybwdemgen 5

bondi h dr o bondi
aroups.  oPSURE ¥V 628 66 Kk AlsApup 8B v SRDTradeh BTG Eon ¢ i
conposi t i oof aideast dbog 11800@Irainsnpér equhateat.n t he hydrogen bondi ng vi nyl

I I d dr
II‘O ?o)r/nrrg[:)out 39280(’38#{%\(\?1/923% %ﬁanse%cog %¥ %qur"grﬁe'ﬁe H?’\gsnent
38. AlSt hbgmmp@moyhprmlynwrtpeanteqmm@mtwe@hh@a%ﬂ o hydroden wsminrtg grotigse
hydr ogen BPH naabog%ﬁéé?({? s%e&ﬁ% g[:eﬂgs acet oacetate groups. 39. A

l'i t hographi'c™ a hydrophobi ¢, continuous phase
conpri si ng3& solulithagraptfic ankocampbsithn ad:vpcthmgg&n clzimdi, nghereinythe pytsogen and 15

of vater. POOIRAADE B kM SRR aREt PRttt MR BP R ¢ i ne

conposi ti onf iamlncabdutrﬁjzot)cgramsapen éi:QJ,Iva\Idmetceabout hﬁ)(}sgmhmpferfduw@h@tse corrlpri sles
I { t

Gi et iyt one 51 yol PodFrETk e RRRBRYRS) SEREERT b YuRyei B sFBBorEns "

gl ycol , 20bdncﬂ1ng)wywexoe/n@ﬁr}comlpnsés Bepoapptateegioops. 1, 4- but anedi ol , gl ycerol,

and mxturg thg\r" raphu%mk Co%w&?{ %Bl%ﬁsn'@]k conposition according to

cl ai m 39, erein ositron rncltudes from about 5% to about 50%
of the enul sifi edhyshegiwbiny eeitiginus phdse AoimptisiograEolutionnéf aobmastidd, on

o about “sbiEnd frtha WATpE et B LY SOt Rl gty 43 A it hographi c ink |
conposiii on accene@misified phiaae m@QrISIm@emmbarIseleetedlfsirm tredgroph esrsisting | udes a
magnesi um Coirsy AGAEEENBE R BaFBRBE RS L er (115 and zino
acet at es, HKOdr oRylitigraphis inkrgonmpasition asodriliag de claimcidp idneesin they emolgiéed
phosphat es phase comprises a liquid polyol is selected from the group consisting of ethylene
glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, propylene glycol,
20  dipropylene glycol, 1,3-propanediol, 1,4-butanediol, glycerol, and mixtures thereof.
41. A lithographic ink composition according to claim 39, wherein the ink
composition includes from about 5% to about 50% of the emulsified phase by weight.
42. A lithographic ink composition according to claim 39, wherein the ink
composition includes from about 10% to about 35% of the emulsified phase by
25  weight.
43. A lithographic ink composition according to claim 39, wherein the emulsified
phase includes a member selected from the group consisting of lithium, sodium,
potassium, magnesium, calcium, iron(ll), manganese(ll), copper(ll), and zinc
acetates, hydroxyacetates, nitrates, sulfates, phosphates, hydrogen phosphates,
30 hydrogen sulfates, chlorates, chlorides, bromides, iodides, and combinations
thereof..
44, A lithographic ink composition according to claim 39, wherein the emulsified
phase is nonagueous.
45, A lithographic ink composition according to claim 39, wherein the emulsified
35 phase comprises both water and a liquid polyol.
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30 hydrogen sulfates, chlorates, chlorides, brom des, iodides, and

conbi nations thereof.. 44. A lithographic ink conposition according to

cl ai m 39, watwaneidss t he enul sified phase is nonaqueous. 45PCAUSKYMBEF aphi c

i nk conposition according to claim39, wherein the emulsified 35 phase
conprises both water and a liquid polyol. 31 WD 03/011988 PCT/ US02/ 24635
46. A lithographic ink conposition according to claim39, wherein the

enul sified phase conprises a mxture of liquid polyols. 47. A lithographic
i nk conposifi onAdiikegraphie inkeasmresitid Rccatbing 4o wlairh 3% minesdin itedemplifise

further coppades Jﬁfseé gﬁ&tuggﬂ@flggblp\%}};&@ yol. 5 48. A lithographic ink

conposition_according to claim erein the enulsified phase conprises
a menber séfect édithadsaphie Bkgompestion sicearting tofclaim 3% wherailthel emulsified

hexanedi ol ha%ﬁﬁ@rrc\ﬁ 5t Ot e SHtRABT itol, hydroxyl-functional
hyper br ancﬁed dendr i Irr‘rj(\ea)rrms tr?rretﬁ aﬁ%(i}tab;\e tr| nmet hyl ol pr opane, neopentyl

gl ycol ,> 2, 484- t A Ifkagrgahic mkscoamw@n@@pmrqu ta.clajro | 36h wherain iheeehalsiGied

hyd t 1 d up to
Ry ovenat gads BB RPNl RS T ANEOIARGH 2 S50UAGANE P,
conposi t i oRSXRAEEII nRFNtaehEiom dpentaretisitel, thydraxpiduseticna hypﬁr@wwedmrl ses
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a weak bas 15 50. A |'ithographic ink nmposi tion ‘a ng to claim 39,

wher ei n t hé-3ghRMIeM{0L d 46 Xé@?ﬁﬂ?‘?@égdahmqqnﬁ@dd@mhenols& compaupidgr aphi ¢

i Nk conposhavied of€ AYE—IXPYgloRpCArRl Op 389 ab%ﬁﬁ@'c@rﬂc;ﬁeat?mr %ﬂﬁ%onm%bﬂsg vinyl
pol ymer CO{F@FI%GS hydrogen bondi ng groups selected from the group

consi sting arboxylic acid groups, carboxylic anhydride groups, primnary

am ne 20 gaQuUpPSA Iﬁfﬂg?@prﬁh’ mum@n{b&ma@ a%@blhéﬂto §fépﬁt3'9t WRBkeH 91fe %( L[llﬁﬁecpr fewer

carbon atons pri ma%gl oups e groups havi ng %/

subst i tuenP'%éﬁ?f ! %?mfagﬁléﬁ'o OE&’P@BHP%’P%H&O a@%ﬂt@rW@@WLR%CQﬁ\éO ayeglendant
al kyl groupddof atleereass. fewer carbon atons, (3-hydroxyl ester groups,
hydr ox groups ul fur-containing groups, phos hor ous- contai nin roups,
acet oa]\cget a% 6d'§?9raﬂi‘é{3 W FBIMPREiieh 8ceaRdine & C'a% 3§pwheyejn thﬁdg’ﬂldﬁigﬁ i nk
conposi ti Oﬂhéﬂé&ﬁﬁqﬂrlﬁ@éweﬁingla@bﬁﬂ wherei n the hydrogen bonding vinyl

ol yner coppri m ne groups, am ne groups having N al kyl
gubgtltuen Eﬁ'ﬂfo r%\‘élpg\ﬁé’mp@ itig gcerding to sfairg |W'|'@W'62@e hY@P@Qﬁ 53. A

i t hogr aphbendirtkvia PRASericompAEELhytirdgert Sorfdhidl ghods sabB&Eg it the Jiyel ogen
consisting of carboxylic acid groups, carboxylic anhydride groups, primary amine

20  groups, amine groups having N-alkyl substituents of three or fewer carbon atoms,
primary amide groups, amide groups having N-alkyl substituents of three or fewer
carbon atoms, ester groups having pendant alkyl groups of three or fewer carbon
atoms, B-hydroxyl ester groups, hydroxyl groups, sulfur-containing groups,
phosphorous-containing groups, acetoacetate groups, and combinations thereof.

25 52. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer comprises primary amine groups, amine groups having N-alky!
substituents of three or fewer carbon atoms, or combinations thereof.

93. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer comprises primary amide groups, amide groups having N-alkyl

30  substituents of three or fewer carbon atoms, or combinations thereof.

54. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer comprises hydroxyl groups.

55. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer comprises carboxylic acid groups, carboxylic anhydride

35  groups, or combinations thereof.
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bondi ng vinyl polyner conprises primary am de groups, am de groups having
N-al kyl 30 substituents of three or fewer carbon atons, or conbinations

t her eof . W0.03/A1198% hogr aphi ¢ i nk conposition accordi ng to @caiusn38ie3mherein
t he hydrogen bonding vinyl polyner conprises hydroxyl groups. 55. A

| i thographic ink conposition according to claim39, wherein the hydrogen
bondi ng vinyl polynmer conprises carboxylic acid groups, carboxylic
anhydride 35 grouEs, or conbi nati ons thereof. 32 WD 03/011988

PCT/ US02/ 24635 Aslghogsaphie linkgeampiasiion rdccerdingoioi dlaion3&oeherdinrthe thydwogen m 39,
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59. A lithagraphignd - ositianp j to.clal . erejn..the
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hydr ogen bohaengcludes aywealpbase60. A | it hographic i nk conposition according

to claim38g V\/ng\r 'ﬁhébrw‘% %3@335%&‘05%%”‘3%%% ‘25 \@?eerelﬁytﬁlé %ﬁgr%lggﬁ) ndi ng

vinyl polyner functio onatin group ographi c ink
conposi t i ohordia® riivhpolyonar! edmpdeEs aheorebinatiohe oh yiiffenere nhydkdgdmo bdndigg gr oups
of thel@y%%% bondi ng vinyl polyner function as hydrogen accepting
groups. 62 A'lithographic ink conposition according to claim 39, wherein

t he hydrog€® bénliheggernieinkscanpaskion acderdingrio bdain 3 whiergin thehydmeger unct i on
as both hy i i 6

Tt hogr apht 2 oSS RE 8P Ry e KRR MR SEF R A Ro e Ryt oneion o ¢ e
phase i ncl df#PsSa weak base. 64. A lithographic ink conposition according to

claim61, er eipn; : i &4 i R aTe a O
lithogr aphiwg' i,n!@qg%%g%@@é%nédgﬁ%glrt@!q%e_?ﬂgm_Itgiq'ﬁ'%? ’ errgllﬁr;[g? ﬁgérﬁgé? ogen
25 bonHf ngbonHYe Fieunsnef theshysroaaiuipoadientvinwi peitmerb funsion rash yiidrogem
bondi ng gr geRpting foups. | east about 1800 grams per equivalent. 66. A

| i t hographic ink conposition according to claim39, wherein the hydrogen
62. A lithographic ink composition according to claim 39, wherein the hydrogen

bonding groups of the hydrogen bonding vinyl polymer function as both hydrogen
donating and hydrogen accepting groups.

20 63. A lithographic ink composition according to claim 60, wherein the emulsified
phase includes a weak base.

64. A lithographic ink composition according to claim 61, wherein the emulsified
phase includes a weak acid.
65. A lithographic ink composition according to claim 39, wherein the hydrogen

25 bonding vinyl polymer has an equivalent weight, based on hydrogen bonding groups,
of at least about 1800 grams per equivalent.

66. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer has an equivalent weight, based on hydrogen bonding groups,
of up to about 20,000 grams per equivalent.

30 67. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer has an equivalent weight, based on hydrogen bonding groups,
of from about 2200 grams per equivalent to about 7200 grams per equivalent.

68. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer is polymerized using at least one monomer having two or more

35  polymerizable ethylenically unsaturated bonds.
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bondi ng vinyl polyner has an equival ent wei ght, based on hydrogen bondi ng
groups, of up to about 20,000 grans per equivalent. 30 67. A |lithographic
i nk conmposDtiBomIsgEcordi ng to claim39, wherein the hydrog@eaT/usoneicsyy vi nyl
pol ymer has an equi val ent wei ght, based on hydrogen bondi ng groups, of
from about 2200 grans per equivalent to about 7200 grans per equival ent.
68. A lithographic ink conposition according to claim39, wherein the

hydr ogen bondlng vinyl polymer is polynerized using at |east one nonomner
havi ng two®8r mbylBhogsa@phiinkneampesiics aseardingniocaidimy3Unyareinahedydioges. 33 WO
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39, wher ei Poridiey WY %@/ﬁwerbi@ngélmeﬁié@iy usiRg! oM abhsut POLYEBL! &65ht US oA at
| east about Q. Ofﬁgp?rtoal ent s 100 rans of nononmer pol ynerized of each

of two nonBHEYEe Orﬁfﬁnﬁqumr@mﬁf PoYmegzesl pfatileash ane MmasrMes haying
et hyl eni Ca{vdqlorlrﬁﬁratpdryaieﬁﬂam@bmnio'é Lissdaaafd bBﬂdsA l'i t hogr aphi ¢ i nk

corrpOSfrst accgr ai m 39, erein the hydrogen 20 bonding vinyl
pol yner ha&beeft! Ctoﬂ‘pé’SWﬁﬁﬁéForg@GéEt%“f?r%Mheﬁ@”dh%b]édroﬁ@ihs| sting
of al um nubargind ﬁﬁﬂ?@olyﬁiéﬁwwﬂﬁh@dzédl lisHtpata8ast abkoy.be4 equivalemenat ¢so and
conbi nati ons the%r eof . 75. A l] ta ra h| i nk conposition according to claim
39, wherei #Fe® WW%@%WO'WHF F e W?‘l‘?@?mﬁ@sh%’é&w”ﬁf:%ﬂ)é REFWVE th a

menber sel goupslinfadaiioh ke ag etyRnicaly Gm&!réfedlﬂ)@lyﬁferli\émébﬂﬂdn acet oacet onate,
i | i um num tri s-sec butoxide, alumn

oo oo BURG R Sl 165 S i ol A g
20  bonding vinyl polymer has been branched with a member selected from the group
consisting of aluminum gellants, alkoxylated titanates, alkoxylated zirconates, and
combinations thereof.
75. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer has been branched with a member selected from the group
25  consisting of aluminum acetoacetonate, aluminum triisopropoxide, aluminum tris-sec-
butoxide, aluminum diisop)ropoxide aceto ester, aluminum oxyacylate, and
combinations thereof.
76. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer has a number average molecular weight of at least about 1000
30 and a weight average molecular weight of at least about 30,000.
77. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer has a weight average molecular weight of at least about
100,000.
78. A lithographic ink composition according to claim 39, wherein the hydrogen
35  bonding vinyl polymer has a polydispersity of at least about 15.
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conbi nations thereof. 76. A lithographic ink conposition according to claim
39, wherein the hydrogen bonding vinyl polyner has a nunber average

nol ecul arwaeBgtsof at | east about 1000 30 and a wei ght &¢@rnesge24%83 ecul ar
wei ght of at | east about 30,000. 77. A lithographic ink conposition
according to claim 39, wherein the hydrogen bonding vinyl polynmer has a
wei ght average nol ecul ar wei ght of at |east about 100,000. 78. A

| it hographic ink composition according to claim39, wherein the hydrogen
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: ¢ . S ey . i m 39,
wherel n ¢ neh dy PolnbliARE Werreisy) GREPRRhIGT 1 ABERRMC Bpbi, fudh ™
transiti ontemngseles ure of at | east about 60C. 84. A lithographic ink
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polyneyjhag&a_tﬁgg%g??%g 9§ﬁ§§§§§Fgﬁgﬁﬁﬁgﬁgﬁgﬁﬁﬂ%g?ﬁ3@Q¥?@ﬂﬁggﬁg¥ﬁéﬁC 15
t o about 1boWingwinylRolymerihgs @atheeretiek gsapessitoroiempecaiuig of gt teaastalziun 39,
wher ei n thgggontinuous phase conprises a further material selected from
the group consisting of polyesters, alkyds, phenolics, rosins,

cel l ul osi c84- r o4 lithogsenhic i gemenesition Siccedingop aaimop3f, fwhedeinrtbe ihwidrogen

hydr ocar bo i §il ' LG Lf bediE NS o izhbed

oSt ne. 20 PaE Yo R o B e R B R 2B SO0 1
hydr ogkh birabowt 185°Che  enul si fi ed phase, and conbinations thereof. 86. A

e 6 A5, SOOI RR2-REERI) g S, MREEE o Ryl 1o
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\\I/\/I(’I gﬂal golt %gn% ds, f;ﬁmg‘r%&ics,A rb$ih S OBLIRRRICE, ro¥in-ARARRS ! SHMBIAS SHAbRIMbAifigd @l M 85,
rosins, hydrocarbon-modified rosins, maleic-modified rosins, fumaric-modified rosins,
20 hydrocarbon resins, polyamides, vinyl polymers that do not hydrogen bond with the
emulsified phase, and combinations thereof.
86. A lithographic ink composition according to claim 85, wherein the further
material is included in an amount of from about 1 part by weight up to about 100
parts by weight for each part by weight of the hydrogen bonding vinyl polymer.
25 87. A lithographic ink composition according to claim 85, wherein the further
material is included in an amount of from about 3 part by weight up to about 50 parts
by weight for each part by weight of the hydrogen bonding vinyl polymer.
88. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer is polymerized using at least about 15% by weight of acrylic
30  esters having at least six carbons in the alcohol portion, based on total monomer
weight.
89. A lithographic ink composition according to claim 39, wherein the hydrogen
bonding vinyl polymer is polymerized using from about 15% to about 30% by weight
of acrylic esters having from about eight to about twenty carbons in the alcohol

35  portion, based on total monomer weight.
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material is included in an amount of from about 3 part by weight up to
about 50 parts by weight for each part by wei ght of the hydrogen bondi ng
vi nyl polwo®s/01®8 A |ithographic ink conmposition accordi RGTIUSODR@BIM 39,
wherein the hydrogen bonding vinyl polynmer is polynerized using at | east
about 15% by weight of acrylic 30 esters having at |east six carbons in
the al cohol portion, based on total nononmer weight. 89. A lithographic ink
conposition according to claim 39, wherein the hydrogen bonding vinyl

pol yner is 980l yRelithographia inkgcdmrasitioh Arcortfm, tocclaitinde, \@eyeibythediydiogen of
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|
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wher ei n t h&? 391 pol ynmer has a pol ydi spersity of at | east about 15; and

an emul si fozd phauﬂ@gfapmrmlsmgp@,tmnp@—ﬁ %q':ngCt ed fromthe group consisting
20 of and comnbi natl ons thereof. 94. A lithographic

lﬁgter llgUIdHF %olse i
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t hereof. 15; and
an emulsified phase comprising a member selected from the group consisting

20 of water, liquid polyols, and combinations thereof.

94. A lithographic ink composition according to claim 93, wherein the emulsified
phase comprises a liquid polyol is selected from the group consisting of ethylene
glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, propylene glycol,1,3-
propanediol, dipropylene glycol, and mixtures thereof.

25 95, A lithographic ink composition according to claim 93, wherein the ink
composition includes from about 5% to about 50% of the emulsified phase by weight.
96. A lithographic ink composition according to claim 93, wherein the ink
composition includes from about 10% to about 35% of the emulsified phase by
weight.

30 97. A lithographic ink composition according to claim 93, wherein the ink
composition includes from about 20% to about 30% of the emulsified phase by
weight.

98. A lithographic ink composition according to claim 93, wherein the emulsified
phase includes a weak acid or a weak base.
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25 95. A lithographic ink conposition according to claim93, wherein the
ink conposition includes fromabout 5% to about 50% of the enulsified
phase by weiogh11988 96. A | it hographic i nk conposition accordirngor/at6es ai m 93,
wherein the ink conposition includes fromabout 10%to about 35% of the
emul sified phase by weight. 30 97. A lithographic ink conposition
according to claim93, wherein the ink conposition includes from about 20%
to about 30% of the enulsified phase by weight. 98. A lithographic ink
conposi t i 089accdy ihegaphic inkatommitiontesceardimgtthelabm d3s whieegin thehersalsifind| udes a
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i nk conposb;duggaaé:(g&é,%@gy f:@pog){rﬁér@@?‘? W%ﬁgg‘gﬁ"% conti nuous phase

i ncludes a furthher materia ect oup consi sting of polyester
resins, hyd#bcafobifograshinsink soringsities areordinge toldaimr 83 wheraimghasinyl

cel I ul osi cpgi@SkPRas a%ﬂwb@PQbérb&@Ho‘Pé&lla‘i’W fof bé‘t%gma\%hw ﬁﬁ)oté}ﬁ{ E[?J 106. A
| thographl c ink conposition accordi ng al m ereint urther
15,000 and a weight average molecular welght of at least about 100,000.

20 105. A lithographic ink composition according to claim 93, wherein the continuous
phase includes a further material selected from the group consisting of polyester
resins, hydrocarbon resins, alkyd resins, phenolic resins, rosins, cellulosic resins,
and modifications thereof, and mixtures thereof.

106. A lithographic ink composition according to claim 105, wherein the further
25  material is less hydrophilic than the acid-functional vinyl polymer.
107. A method of making a lithographic printing ink, comprisihg a step of
combining a first composition comprising an amide-functional, hydrogen bonding
vinyl polymer and a second composition comprising a member selected from the
group consisting of water, liquid polyols, and combinations thereof, whereby a

30  printing ink is formed having as a continuous phase the first composition and as a
discontinuous phase the second composition.

108. A lithographic ink composition according to claim 93, wherein the emulsified
phase comprises water.
109. A lithographic ink composition according to claim 93, wherein the emulsified

35 phase further comprises a member selected from the group consisting of solid polyol
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25 material is less hydrophilic than the acid-functional vinyl polyner.
107. A nethod of meking a lithographic printing ink, conprising a step of
conbi ni ngwea Bior®88 conposi tion conprising an am de- functlomewnmhyum&gen
bondi ng vinyl polymer and a second comnposition conprising a nenber
selected fromthe group consisting of water, liquid polyols, and

conbi nations thereof, whereby a 30 printing ink is fornmed having as a
continuous phase the first conposition and as a discontinuous phase the
second confBEPPIRGS, slisisrolyQl ofigeaeyeapnd EompRunels iawisg tonerhvaltk gt and cl ai m

93, mhereinp&@gb@ﬁubib&bﬂ@kxﬁpase conprises water. 109. A lithographic ink
conpositiog ﬁgﬁgédlng to claim93, wherein the enulsified 35 phase further
conprises a' Prindibp dpetRed. fomArEINg 3 BRI SBINGNG Bi supsisatesdyl lithogrepliol 37
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