27 January 2006 WD 03/011988 PCT/ US02/ 24635 LI THOGRAPHI C PRI NTI NG | NKS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This appyiJamidrppotes a

conti nuatwonspnogart of United States 5 Patent Applicati por/heo2/20&5856, 408
filed on May 3, 2001, which is a national stage of PCTIUS99128173 filed
Novenber 29, 1999, which is a continuation of United States Patent
Application No. 091201, 411, filed on Novenber 30, 1998, now U. S. Patent No.
6, 140, 392, issued Cctober 31, 2000; and this application is a
continuation-in-part of prarHIGRAPHICPRINTISGANKS Pat ent Application No.
60/ 309, 617 filed on August 2, 2001, 10 the disclosures of each of which
are incorporated herein by reference. FIELD OF THE | NVENTI ON [ 0002] The
present invention relGRESSREFERRNGHE TOMRBLATED APROPAIIONS printing inks -

and |ithographi Lnting_pet hods. . BACKGROUND OF THE | NVENTI. ON 0003]
Printing inks gg}p&tﬁl ly i hePy (ﬂfﬂ' o> Fofan %f@?'@'pﬁ& Qﬁew@tegr%%te@[si ns and
one or 3vor Patedt ApglickitioraNo P09/866, 408 fif@wﬁpmrﬂ,&()()ﬁ’{]\imﬂbﬁ rsgln hationdledtagd efs

nmust . meet r rformance . reguirenents that inclu 0
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proper dryj racteristjc 20 requir nts related.to.the I nte
mge, such s S92 BRI akbayt, PHle g B8 SoofiiBie pRpRirabGirgten B

gener al , i plovigiehialcUeited States datemh dpplication dlorad/809,61 7 filed oh AgustvE@e0abl e oils
or fat aci d resing, and. polyner.s that ntribute to the end product

or oper 11 echegfieidsiip entar Bsrla drmneisa Dot Y ebPent o sol vents.
water, rheology nodifiers, aRELEOOBTHENBNVERKIONS fect body, tack, or drying
characteristics [0004], In lithographic priptin LN particular, an

i nked printing [&9@?@ con%'&ecpgesﬁwd‘“g?'gﬁgf@’ﬂgesa F?fﬂ%%?'tioﬁ"ggoél h@g&apﬁw ber

bl a][lket : baplmmbmstdmg likhogrdpdic prigtng metibdend transfers tgebi mage to theh
surface being printed. Lit ' r roduce y treating the

I mage areas of the plate mﬁgﬁ@%@&ﬁ\é@%ﬁ%’mﬂpﬁ and ensuring that the
non-i ngge ar eas[gpo3] hydr ophting Gnks! denerdlly frici@le dretdr@eirepéticle polyierag 30

process, the plate cylinder first conmes |n contact wth da ning rollers
Phat transtsin® alif S05aeF GoRTaTtH 28T TelRah OBPOME Sy GBI MKISAGHES mage

areas of tfastoindbea ntitber MR PREOEThNRE abGuitdntImt< B2kt avduRleaibth néquIgmeats er,
"~ accepting in the ole 1] ess_ oper at or
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bal ance of imidges suitibis fengt tt &vid d@pcbrtrist,i drkpropemnBiyingadhzeaktaistids, \Mdd

03/ 0;%88 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 fatly 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. [n a typical lithographic printing

30  process, the plate cylinder first comes in contact with dampening rollers that transfer
an aqueous fountain solution fo 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




27 January 2006 PCTfUS02/ 24635 that the ink adheres to the printing areas,
but only the printing areas, of the plate in order to2piaguse280&harp,

wel | - def | Wexb3(911988 . [ 00051 The industry has | ong sought aRCHUSEXHM6HY i nting
process and associated materials that would not require a separate
fountain solution. Waterless 5 plates have been nmade by applying to the
non-i mage area a silicone rubber, which has a very |ow surface energy and

is not wett the,ink. The silicone-nodified pl ates are expensive,
however , ﬁﬁaqrtgéﬁ'ﬁ adheresolodhe erinting-arpas, 1Bt oy tee) pmt@wreaaqaf {heeniateiecause

t he fount aionderdb ptoduge afshbipewbi-adhirdcapnat, two-fluid nmethod also serves as a
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t r eat et wi ﬂlihographmdﬁmtnreatﬁdmmtlﬁhﬂr:ﬁies%t foquirach seﬁ&?étb%@r{té;ﬁ sofutiBR)! %QV dric or
nonohydri c _al ohoI s are glycerin, yl'ene ‘gl ycol , and

erred poly
propyl ene §FY 8I Sef)é@%'ﬁ[”%' d\?‘ﬁw §tlan§qrd Rresses Sndrdirestel plates. Pad@nsomiin (t he

entire di stlfiseatentofio whd4812325 (HRX BARE HidtidsfOs rence)
descri be a ( n emIJ SISOI’I omglﬁﬁ%‘lj?%gé 3@ Hﬁgg]rea?éaoﬁd a

wat er - m scpgrl j %a{g@r e"?ﬁfagﬁ%ﬁ”b?ﬁ gg‘é’gaph@g@“ﬁtfﬁﬁta@neﬂkﬁﬂ effosis @@ﬁt&iﬁ [ng a

si gni fi canprodpcing izosinglt Mlﬁfﬁo&é&% IR ahtthedBAHIEHED! P XindR-MAPTHREQG e aci d as
a cri tiﬁcal ns§ &g nent a glpi ed stability, aga| nst phase separation and
can be used " H& akigsw 'Pcf?ﬁ rg‘h%ﬁﬁ"ﬁﬁ% contaiping T solpiionsafnglyseriprand

conposi t i oselfsuendierbiazt| witasheapsalt that ih@ewceﬂmbe@srmé %ikfh@ réﬁér‘é)bxle'véﬁﬁ gn oil
W|ththep Jes oils an r|5|f|er

of whi ch g@ycer.'ﬁgarfp r'é!i‘?ﬂ%‘l%ﬁ&egﬁﬁedmﬁw&d%f%ﬂw'@mﬁ@n%gy peipgiated. 30
[ 0006] Nonadditbleedimt idtledds av adsiro Lrsatich WARC kS coicehitated Ml f ik d

a
L 09 eePbse 4 N o SEolaly oheed, PRl il 0 1 T 11 m e
st andad” cethylemrieglycol aritk peopgliené -diyaai. d messtr aphéicall ik U Balpatdie! gles an
i nk conponggk 8 (ﬂwes%RﬁreaEEcloéu?g AL RO ex;?rrés&? gorr]gonr.tated?’gereln by
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 égainst 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
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27 January 2006 SUMVARY OF THE I NVENTION A first aspect of the present
i nvention provides a |lithographic ink conposition, coppUasidrg2@06onti nuous
phase conprising a hydrogen bonding vinyl polyner and an emnul sified phase
conprising water. A second aspect of the present invention provides a

|'i thographic ink conposi tbﬁ@l ﬁhq;p(gt:sﬁmg“@véwfllwhobl c, continuous phase
| Si a branc

conprising a solution hydr ogen bondi ng V|nyI pol ymer and an
emul sifi ed phase cAnﬁrsﬁ aspegt wiltthe . prAsdaﬂtl mder&s)pepmvﬂbstdldatmgmomt inknvent i on

Dot er e it SR efshl SesTOTToRe PSR raRPRnd & Ratoet Bonflia: dnln ™

- bondi ng gpslymer ard ae teatlisifienphdie cg:rnqmsmg:wa@rstl ng of car boxyl ic anhydrl de
groups, primary amne groups, amine gr havi ng N-al k tituents of

three or fewer carbBSeEeRshasPast PWW"&%?’&G!"‘@?"‘BBB@ ovides %Iﬁthﬁg Ic kv ng
N-al kyl SMPoélmtéﬁrismr@%y@:“opﬁ@%r oéﬁfrméﬂs%}h‘ég&,co i%fn 8's8ld@sn havi ng

pendant al kyl " groups Aree or fewer carbon atons roxyl ester
gr oups, h«)fdreoWanc@\edudydrmnf bondingt ainyl rplanersad Qﬁogﬁl\a/ﬁ'ﬁﬁﬂsm@ﬁﬁal ni ng
groups, ?ﬁﬁﬁ @hLfergroups, and conbinations thereof and an enulsified
phase corrpr a nenber selected fromthe group consisting of water,

i quid polyols, anél thindrisispedtti afrtbetpreserdfinvehtioo provides gelithogriaphiceinjor esent

- i nvention_provi.des | i.t. r aphi i co ' 'o i, Si .
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hyflrogeg ?ﬂmeﬂ%hm mpmppiséy redrddett bfmd‘mglb gﬁmlpbydelegteg htdsndltlm@ greupups
sel ecte romthe gro ons g o car pox I C,an rde prlnary
o b e AsRIStiag:at aghoylic SRRV SIOMPRy PIB A A INeLaPuPS | STESERUPS Fouer
carbon aﬁavﬁg N%Ikﬂ%hlﬁstﬁﬁérﬂ@oﬂﬂ%@ér fear dartbnatemsNathas Mdelgrbups,
substituents of three or fewer carbon atons, ester groups having pendant

al kyl gr o/pislecgroups daviog Nal} substituents &f diree ar-fryier 6aKRONEaomS, GFiStips,
et onver SPAHE hayil! etidaOBGH dioiBs U R or IR RARIAH SICHRLPHRBRA 9L 0UPS:

conpri si ngster gmm’pe,r hydrbeyd tgroufs, mmifuheorgaluum gmups sphosphonﬁusumhmmmgl qui d
polyol s, and combi nat kagns t her eof ent | nventi on
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cont i NnUOUsorphishty BGHBMbE! Sdledted Mon ltlf&lﬁrd@lb conBisang bewatéryntqmo%wwﬁdl ng
vinyl polynmer and an enul sified phase having, as Hansen's solubility

par anet era%FQJBQ'"aEPrtﬁ tbg@oki on paraneter value of at least 3 27 January
2006 A fourth aspect of the present invention provides a lithographic ink

composition, comprising a hydrophobic, continuous phase comprising a solution
of a branched, hydrogen bonding vinyl polymer that comprises hydrogen bonding
groups selected from the group consisting of carboxylic anhydride groups, primary
amine 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
and an emulsified phase comprising a member selected from the group consisting
~ of water, liquid polyols, and combinations thereof.

A fifth aspect of the present invention provides a lithographic ink
composition, comorising a hydrophobic, continuous phase comprising a solution
of a branched, hydrogen bonding vinyl polymer and an emulsified phase having,

as Hansen'’s solubility parameter values, a dispersion parameter value of at least




about 6, a polarity paraneter value of at |east about 4, and a hydrogen
bonding paraneter value of at |east about 10. A sixth2aggeedry 2008 he
present invention provides a printing method, conprising a step of
printing a substrate by lithographic printing using as a single fluid

| it hographi.G, N i Lhole fluld Li hi c
printing ?‘hﬁugc@ﬁabgg@{wgéa%@fqﬁ%ﬁ%8P§Pié%§td$%p torlgia?'dpélgggroglﬁémgﬁaﬁeﬁ | sified
hydr ophi | ipardnhetedvaiiastat [dhst dbpdt ophobi ¢ phase can conprise a hydrogen
bonding vinyl resin. The terns "vinyl resin' and "vinyl polynmer"” are used
synonymousl y and r efetXhRSpEEY althe Rieeqit drenbion drayides adutating method,

pol yneri zat, ol Ik L ARk | ' > - car oubl e
Bonds,  us oPyrinda Er pAifies SIELAE ty tfhodrabi BHof Hofo S0 RGE RS
ot her vi flyid litteoypaghic inkrthé ink axgdefinedlabeséer s and vinyl aromatic nononers
I ncluding styrene) and other ethylenically unsaturated nononers

copol yneri zabt e wi t A SPglgsiuid fitodraphic nRphRg dal compasitign ravIchis ener s
refers to ' ' ] nds with
the el ol SR pdh PHesB TR T ISHED Sy BrRHRE, AdkS nost TR SR ERGB T bl y
branched phaserchnudomgrise at inelroger ponrding ainybresireakited tenmavviapkeresint lzatd have
two or nope, .preferably t reaction sites or by reacting the polynmer with
alim tedr‘é%tﬂ?fy”b?raéf%%%? ﬁk@nymmswgafaﬁ refeg i p 'Wﬁﬁ@ﬁpgéﬁ$% Fhﬁﬁﬁe
"branchedpzA¢kRy ! PSS & BBdfen U I hhsni rganic
sol vent s, r?égtng%lp oménﬂ%ﬁ%%l ?/I?reagdlétiﬁt)d@ cr 0221 ?‘ﬁidgg éi'/arqtﬁ %H an ||?159PB|%I e,

t hree- di hemds, asial vired wooronsérs such as taeatliccand meithadopdicswehbrmadrd) ptisssl vent s.
The branched vinyl pol rs of th? i nvenptjo unexil)ect edqlra/ ret a‘i X

sol ubi I 1 £ Y¥hmapeiere Ancng i fsters, apfh MWl arahelic manaersHeRudg,i ded a
met od Of siRlild)Sarkf otilr SRRARIY AhsallidieRdnonBltil ORialyimdriHbd Rigse and a
hydr ophobi ¢ phase that can’include an organic solution of vinyl resin that
can for m theseoble tdson'thydrogendenidnmgs vinyt polyimers refensdpihdsecvinyiyiolymérase. The

hydr ophobj c .phase ca | so ipclude gne or nore othe ditional _resins or
oyt o, haiB i Il o' Basose $oaes wilbite smulsiad igromtlfyniide
| thograthgsesi ngle fluid ink of the invention. The invention has
unexpectedly provided stable inks that can be used as single fluid inks
with excel | ent fountlg rvindl apalymerp aeen @referablyt Sranshed o rinelddingdn 2thejanuary
2006 DETAb&?Re% |r6ddoh drbndriirs ARERaRE NP BN Rratty 1RO FEadBAC 1 NK
conpositions according to the invention are single

sites or by reacting the polymer with a limited amount of crosslinker during or after

polymerization. The "branched” vinyl polymer is one that remains usefully soluble in
organic solvents, rather than a polymer that is crosslinked into an insoluble, three-
dimensional network structure that can only be swelled by solvents. The branched
vinyl polymers of the invention unexpectedly retain solubility in spite of significant
branching. | '
There is further provided a method of making an ink composition
having a hydrophilic fluid phase and a hydrophobic phase that can include an
organic solution of vinyl resin that can form hydrogen bond interactions with the
hydrophilic fluid phase. The hydrophobic phase can also include one or more
other additional resins or polymers.
There can also be provided 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.
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fluid inks having a hydrophobi c continuous phase that contains a hydrogen
bondi ng vinyl polyner and an emnul sified phase that conpai\}aﬁuaqoﬂ'ggme aliquid-
polyol, or both water and a |iquid polyol. The hydrophobi c phase may
contain further polyners 3b WO 03/011988 27 January 2006 PCTfUS02/ 24635
and/ or resins j@@@% I ile the
hydrophilic fl Ejlé lgsEjeEgCngéﬁﬁz}l)ﬁ ﬁ%?ﬁE‘S‘#ﬁ’R%P&@M%@T%l | as

addi ti ves such as &'IRO%@PQI@ inly compegitiangsacsording ithtedaveniiontaja séia: bondi ng
strength ﬁwdt ﬂﬁsfi‘]élh T*hgdtdgmﬁi&r @&mnﬁoué a%@”ﬁ%%'édn@é?ﬁs f?\t@dﬁag%ﬁf ficient
amount of drogen bon tween the 5 h hobi ¢ phase an

hydr ophi | b@ncmmgléylwlmtanﬁw@ emyigified phaged atrﬂ@néﬂﬂ&wﬂ@f a ligujskpalyad 9™ t he

f ount ai.n [ I ween t he
hydr ophoblsgﬂpv%ﬁt%@ng "tsﬁa pﬂ))glr %ﬁﬁ?@gﬁgé Iasé"%{ﬁg?ﬂ ﬁ%ﬁﬁgﬁgﬂg’gﬁ'ﬁgﬁ on of
the ink the emul sion breaks and the water and/or polyol conmes to the
surface, wetting out the areas of the plate that are not to receive ink.
Inks that are stable in 10 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 particul ar

hydr ogen bondi ng vi nyl polyner and the particul ar polyol chosen. The
content of hydrogen bondi ng groups and nol ecul ar wei ght of the pol yner and
t he amount of the hydrogen bonding vinyl polymer in the ink may be adjusted
to 15 provide the desired. stability. In general, it is believed that an

i ncrease in hydrogen bonding groups on the vinyl resin should be
acconpani.ed by a decrease in the anount of such resin included in the

hydr ophobi ¢ phase. [0012] The hydrophilic fluid phase includes water, one
or nore liquid polyols, or both water and one or nore liquid polyols. A
liquid polyof is an organic 20 liquid with at |east two hydroxyl groups.
Pol yet hyl ene gl ycol oligomers such as diethylene glycol, triethylene

gl ycol, and tetraethyl ene glycol, as well as ethylene glycol, propylene

gl ycol, 1, 3-propanedi ol , dipropylene glycol, 1,4-butanediol, and glycerol
are exanples of liquid polyols that are preferred for the hydrophilic fluid
phase of the single-fluid ink of the invention. The enul sified phase nay,

of course, 25 include mxtures of different liquid polyols or a m xture

wat er and one or nore liquid polyols. In general, higher nolecular weight
li quid polyols may be preferred when the vinyl polymer of .the hydrophobic
phase has a hi gher equivalent weight with respect to the hydrogen bondi ng
groups. [0013] The emul sified phase nmay include further materials. In one
30 enbodi ment, the emul sified phase nmay al so i nclude one or nore solid

pol yols. The
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solid polyols may be selected fromsolid polyol conpounds and solid polyol
ol i goners Exanpl es include, without limtation, 2,3-butaagisy 2006

1, 6- hexanw@ioslotmwagl ot her hexanediols, pentaerythritol, dPgefiSexzsgiritol,
hydr oxyl hyperbranched dendriners, trinethyl ol ethane, trinethylol propane,
neopentyl glycol, 2,2,4-trinethyl 35 1, 3- pent anedi ol ,

1, 4-cycl ohexanedi rret hanol and hydrogenat ed bi sphenol A WO 03/011988 27
January 2006 PCT/ U502/ 24635 Compounds havi ng one hydroxyl group and up to
about 18 cafler f&?'ﬁﬁﬁ”’ta@iﬁeﬁ%Wb‘gw[%@sﬂ@elb@mmmenisawbltmthatfwdwphﬂayflaﬂdso be
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may al so in de a weak acid such as citric or tannic
acid, or a basegdo ephancgdhe FY@@W@mmrenmlaf%md b@hs lilhogtaptied i n an
amount of flhﬁn&@ﬁﬁﬂéﬁtioﬂs %V@eé%&@{tcﬁrﬂ&ﬁ{pdﬂ Qé“ E%Jn\ﬁﬁlgggétwegﬁrﬁﬁgnt of
the ink _c osition. Certain salts such as nm umnitr
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per cent,  psepbRnalth nd otk oy 8 Bnd tgbmﬂﬁedlaﬁz ol By fBHEF HonafigSed o
ght o tect 5 8

the wei i nk nposi tion, e an tend
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“pyrrol i doney, the Mk thel étlisiah %@éukb)andafﬂe waﬁ&l Mﬁdﬂy{)&fa th%%}fa&ﬁ added
(6]

to the enul si rom abaut 0.5 wei ght ercen out

percent of "i’eﬂ&"%'t'tetﬁ é‘Fﬁaﬁ&féhep@P%?t are rI‘Jr‘iéfP (Reetye l%s@hs the arm@tahbught of
the i nKOcorfﬁ@%dntaﬂﬂ buf Q%&]quﬁdklyﬁ@%eb@ﬁt& onsthé‘%la?eb it g érfbﬁnt@'@%{rtgn‘?ingbou .

formul ated with f about 5% up to abo pre er-abl

10%t o abomﬁ”ds@'%"dﬁr?'&”fdétﬁf"i transipn %ar?ﬁt@?%lp&bRromerosfalalﬂwmlsozmaartdﬁpab@ut 30%
of the emulupohitiesiphtietish HyBAREn ByndRb 9 &ﬁfﬁ&%rﬂ“ﬁhé Bsrtrkglkﬁt)%lyé)@ o Of the

I nk corrp05| i on.  Unl gﬁs anot her neans or coolin reis

pref erabl y 5’ SN ok RydragiiL bending growps §P¢|WW’Q§|W'QN Qfﬁb;e pnlymer:embom tion
to keep theh@lamdanabf heVWidkahYodr@fly Vi Vet iR theE’rlrﬁéc ﬁfa?tﬂeya% stb§ast 20

about , ferably east about and even
rmrg Eﬁ/ef R %%dqsggipt%gﬁa{minm@ I , svedaﬁ%ataplncaeaéﬁd y@welmy Y

wei ght, pr beﬁdlaglgtoupsspoﬁ Gher iYL re%ﬁm%@dﬁ[d"%bgélicorrﬁﬁﬁﬁemyeg Ricefekah Mha!P to

about 30% the emulsifie phase necessary to

achi eve go@é"ob’f' &%”ﬁ@rﬁs&'ﬂa{]&edﬁ%ﬂﬁ%ﬁiﬁmﬁwwaﬁﬁy depend upon the kind of
pl at e bei ng useqoam] may  Re GO&BHAIIO B p?éés@}hcli&jééwf&rf Shaef H\OPeeﬁiJicflg'

[0015] The V{ % ﬁ%émer cont ai ni ng conti nuous phase stabilizes
enul si fi ed PPYEPd® g vatefindsenenpn mpge kiquids pelyols. héchqubp@lm 1§)Iﬁaﬁgafd@ not
separ az@ i fiquitl heitf atniasi fivo Iawifoksg GBRY. C@dlyémyféfnet &eedi @ﬁgorﬂ@ﬁé’eyﬁw
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glycol, propylene glycol, 1,3-propanediol, dipropylene glycol, 1,4-butanediol, and
glycerol are examples of liquid polyols that are preferred for the hydrophilic fluid
phase of the single-fluid ink of the invention. The emulsified phase may, of course,
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 inciude 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, pentae'rythritol, dipentaerythritol, hydroxyl hyperbranched
dendrimers, frimethylolethane, trimethylolpropane, neopentyl glycol, 2,2,4-trimethyi-
35  1,3-pentanediol, 1,4-cyclohexanedimethanol, and hydrogenated bispheno!. A.
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up to about 35% by weight, and more preferably up to about 30% by weight. The
amount of the emulsified fiuid phase necessary to achieve good printing results
, without toning may depend upon the kind of plate being used and may be determined
25 by straighiforward 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
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[0017]' The hydrogen bonding vinyl polymers of the invention may be
253 prepared by polymerizing a monomer mixture that includes at least ohe 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  onthe nitrogen atom, primary amides or amides having alky) 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 tﬁe invention may be
prepared by polymerization of a monomer mixture that includes at least one acid-
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pol yner i zaptaferablyém, acidouneben vpiremmbbiiys toaHoaSsd Mg GH pet drgin reiylbtiee,
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unsat ur at ea"g?‘ﬁ??%é‘?%b@éﬂﬂcﬁ%“ idéémﬁh@‘?%%[}ﬁ 538“%93@%%'}/@?% such
as the for nanwatide bastdypdhihe napiotatited wsightaot thebuiby palie@r.of hydr oxyet hyl
acryl or hyd t hyl thacrylate.or vinyl formate, vjnyl acetate,
vi nyl a%r opi onat L@%ﬁnd Vi ﬁ%m@ﬁst ygfggggr_les and thc{e groups mc‘ugg, without
limitation, primary amides, N-alkylamides in which the N-alkyl group has three or
fewer carbon atoms, N,N'-dialkylamides in which 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, ethylenically 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 atoms.
Specific examples include N-methylacrylamide, N-methylmethacrylamide, N-
isopropyi acrylamide, N-isopropyl methacrylamide, N,N-dimethylacrylamide, N,N'-
dimethylmethacrylamide, N,N'-diisopropylmethacrylamide, N-vinyl formamide, and
35 combinations of these. | '
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: 0022] Suitable esters include methyl, ethyl, n-propyl, and isopropyl esters of
polymerizable acids, for example methyl methacrylate, ethy! 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 combina_ﬁon of the above functional groups capable of forming
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" pol yner i ze@ndrcepienit & pesathleriorrsiveacidic mmiknaly tmibeidboy spedies toviacprsais i n
addi ti t ' Ay I rj er ably,

The br anchayRost Do SBRLY MESFUNGR; & maRfl ssbR bRl dnalbe pudiohl " abun

- 0.08 equi vAVdRee ageeatoRile mcimase dhaasirsnoth o hystsogerch@is Insome situations,

lonic interaction may be moderated and controfled by appropriate additions of weak
acids and weak basis to the donor and acceptors. ,
[0027] The hydrogen bonding viny] 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 polymerizabie double bond at least
one additional functionality reactive with the additional functionality on the other
monomer, are included in the monomer mixture being polymeﬁzed. 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. N




about 0.064 equival ents per 100 grans of nononer polynerized of the 25
pol yfunctional nononmer or nononers having at |east two gtjanbggpiooes!y
‘unsat ur at s e3mkoseeri zabl e bonds or of the pair of nobnonereThEvi/mg3ONe

- pol ymerization bond and one additional nutually reactive group. The

pol yfuncti onal nonomer or nononers preferably have fromtwo to four
ethyl enically unsaturated polynerizable bonds, and nore preferably two
~ethylenically unsaturated pol ynerizabl e bonds. In one 30 enbodinent it is

pr ef erredffor t hfPU28nched Piraﬁ%r‘ably],?ﬂimvmgl kRinp b iRy Eﬁerlgibn BOpolyREiZedNg a
m xture o r I ncl udes . from about 0.5% top about 6% . nore
preferably Pgﬁ%n%tbieﬁ%p%%%nfogmg%%&awg% %etor nOPE ﬁPE’f’@F%%P'?/ ‘?t%ﬂﬁﬁ"%'éfut 1.2%
to about 4%nsatsraiedebonds e jiusifativabdxaniplasmot baohomers Yhiing aut o8.MERo :
di vi nyl benz total wejght of e. nmpnoner,s. pol yner, zed.
Coner ci al %@9 ISE%%@&"%? tuﬁ%ﬁ’ H‘ﬂ%@ﬁ% © W@yw&ﬂmﬁ%ﬁ;& P’Eﬂ@l""i‘:@ eSlRe A
non- f unct i opelyolsresuehias 1,440utaMR008/ D(hidBBcBlate] anBaicyarkfh difiisTh)HE9R124635
The anount co i al, ri needed rovi de the indicated
per cent ages'?gor‘?ﬁgﬁi be IaF’[guI gg@%&?%ﬁét&a ff@?*hgﬁﬂﬁwau%i gﬁf'ﬁ"lﬂﬂr‘séc &ri al
that is 80%shgmathyiphnethaheyi rplrd(eetidaey2@9 nparaadrytheiol ortatraommﬁagmef,\oul d
provi de 4% | . Of Lvinyl benzene fr. 1 on. 0030] e optinmm
anount of %@é?%@%@@htzog gﬁ%ﬁﬂ%ﬁkgb'%%nﬁﬁ@%aem&g%ﬁbe Qn]eggéqrag% aﬂ;ylene
po: ymer i zahdlecabdiiyetnbaylbtey agdlsaatyalkalteaei glyooictithieaih)atiylatess sudest iaihyleh@e _

ol ynmerjinz at m n ong, ext ept on the particular reaction
' (F:)onéi t ilgs,é?g(g)(!:h dgﬁsﬂé,'[frﬁ%&ﬁgééé %P Ma)eggi F&i %%¥O%R%ﬁ§%¥l§£du%fwleﬁ'8l ygllﬁ?q?z ation,
the sol verdiimeh)acryiatgoliyetoylerzei giged odipmdth)acrylate, r eatt payethpstial ngigdwsen,
t he anmount I8, Lve tg it eaction I u e half-life of
the initi atdg{m%tﬁ)gg@n%?%f %@eﬁggﬁé ol gﬁ%t@?%’%"%‘tee g%ﬁﬂt r@t'ﬂ%ﬁnt&@;w
i nitiator Hprenbinglete,odnd: the likensimglysor mncbmisiyations- adettverari me. bf these,
straightfor L N 1 er | t al,yner n_be
cr osslgi nkedd?@?)q?%lr%ﬁﬁ%i EBU&%R‘%h]egI@SLor?enﬁéﬂr}\gx Ié?ee rai%%tﬁ?@gé[m é"srﬂejﬁ?cr@?temnorrer s
havi ng 14t . Iteasthyleipsopanedtisaylalel apd pemiaertritdl ietraradrilatehae fhightt prefatdd; y of
t he ot her @ﬂ%ﬁﬁﬁylbé?fz@ﬁ@irs%mr!]%oré ﬁgwgﬁpe%#w of the additional functional

[ t he po

groups takes place during | zation reaction, although this is
not seen as critlP8a%9]in t hePreferatly,itembmincizedponyl wolymee depdiyngrize tiding

o B8ORS ol OSB3OS TR o
of such pai9ng reenamearhaving at éesst tweeethylenipallyi imsafurgied polpinerizdbld bridsabi ve
CoenT 20 ani O R O 1 HERURE IR LA okl "
having mutually reactive groups in addition to an ethylenically unsaturated
polymerizable bond. Preferably, the branched vinyl polymer is polymerized using
from about 0.012 ic 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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am ne groups, epoxide and anhydri de groups, am ne and anhydri de groups,
hydroxyl and carboxyl or anhydride groups, am ne and agign epbgle groups,
al kyl enewiowama19sand car boxyl groups, organoal koxysil ane R¢T/EH2BHRY |

groups, isocyanate and 25 hydroxyl groups, cyclic carbonate and am ne
groups, i socyanate and am ne groups, and so on. Wen the hydrogen bondi ng
groups are included as one of the reacti.ve groups, they are used in a
sufficient_excess to provide the desired hydrogen bonding functionality in

the vinyl Fespmousialihe pemerenig materist nessted thordfds beiindicalerbneropriaasst
lim tati ong,g B@béﬂ&llat@ﬂmﬁ&} 8%d ﬂ)l@té% vﬁbéﬁ’f%‘f@:ﬂﬁtreﬁéi' tﬁaﬂ&% sy weI%ht as

N al koxymet hyl at ed 30 acryl am eact ense

N- i sobut ox§iHeY! hwwe@o"/amoylpémca@na @mﬂw%ma@ Yokt Ay M@;g;ng of Bge (which
reacts w t@v,h*@@ﬁge}]e f@feflon.CoONbi nations thereof. In connection with the
description o his invention, the term "(nmeth)acrylate"” wll be used to
refer td both ti0938kryl at e Tha®pHimemmasaeind of| diviylbenzane, or athey menamer

th
ot hach yi 1 Hoatlleact (88 pehherAnb Shifert Qi tab bs e b BlMadd i

PCT/ USOZIZWEBE)’B[TO@B@}'OWH@XW yiepenssolp sonee | xdanitupen thraypwcwrbfeamoanc hed by
subj ect | NGodnfioRG! IR ab e Fa16" brofdohMormioh @dwgblxﬂéﬂ&niﬁﬁ Ofg! 1 nki ng

compound after polynerizati on. T%e anount ?Ilncross '™ mted so
that the ViOMeEncyef figgrolymerhsingsfosagdipitee repctiorr medivm ﬂhwes. theageunizfch

cr ossligkengndriés e@HA td @:@%aét‘\ﬁﬁ nﬁadﬁdﬁ’i‘%b %ﬁ'hf&&ﬂﬂgﬁmﬁﬁé\% lo¥én W B

functional groups on the polyne reactive groups on e crosslinker
may be theedgion temperiafyre aadhe @m@urtt ﬁ@nttfﬁt% sy Wﬂw oWha|mqs@me§e peed eyl

b ot e e o N G g 1 unct | onal gf oups on the

be noted that mang ogen

hydrogen bondi[@§3%] nyI poﬁgematlvgwethemwm@sganbelcr@stuﬂ@d@mmmg in

Ceneral Iy, g o‘ﬁﬁéﬁﬁ}d LD Ralla 35F 4 ?nd?forrﬁ'é ﬂ%ﬁ at ﬁ%‘spﬁﬁé fuh€oidndfid 0 SO
n ava I"a d

that after such cross Ing t e are sti rogen ndi ng

groupsld o "P@@Wﬁh‘ﬂﬂﬂbgéﬁn@@ﬁdﬁy@i the Qi'@ﬁfpﬁ@mg dPrefenghly, dbﬁr&acttorf pithe phase
as descri bﬁﬁz@ﬁ&r\ffﬁnct@ﬁsr@ioaas Rkef 519@? ﬁ@e d\ﬁu‘xé}%u Wb :gl tation,
pol yi's cya roxyl

pol ycar boxxl Ic acid am nes, at'es, gé)
cont ai ni nghi§pepptssen ﬁérﬁ:ﬂtwamrtﬂ"ﬂﬁ@r@wwf@mﬂm@r@cszgrdlrm@rt inmtvod@n%

di et hyl engnhgkatefibn of fHeeédeﬁHlefuﬁétbéﬁQ' roﬁ}%xﬁaﬁﬁbfb'ﬁrfé% crlﬁ‘gbﬁbﬂ‘y GGty
neopentyl glycol, dipropylene , tripropyl ene
1, 4- eycl oH®ieiR & iefter iPFé[WBPffzaIIOB— %e‘&@éﬁ@d?f@mh pqrr%obmvtyﬁ&)draapﬂverqr@mnsgénat ed

bi spheol p’bss@leZ Arubtrhtot Qﬁ(émﬂie@ oP%Géh"l?ﬁﬁié @f’reé&ﬂeté}@upé iftRde | QAR

Al um num gla ants may al so be used he ext ernal
imitation, epoxide and carboxyl groups, amine and carboxy] groups, epoxide and

amine groups, epoxide and anhydride groups, amine and anhydride groups, hydroxy!

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, isccyanate 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 dasired 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 -thefeof. Ih 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 o both the acrylic and the methacrylic

35 compounds, and so on. o
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20 crosslinker. Such alum num gellants may be al um num salts, alum num
organi c conpl exes, or alum num al koxi des. The al um numggelahadry 2006 ossl i nk
the hydr ogeypsefggi ng vinyl polynmer by formng al um num apkexikeeqbss doges
bet ween reactive groups on the polyner. Specific exanples of alum num
gellants useful in the invention include, without limtation, alumnum
acet oacetonate, alum num 25 triisopropoxide, alum numtris-sec-butoxide,
al um num di i sopropoxi de aceto ester, alum num oxyacylate (QAO from Chattem

Cheni cal s), and [008R] nat i OrEheOholyRRES of Ik ieRlidn Ry ASKBEYhahekkd by anat es
and zirconates {7@: be used, for exanple, without |imtation,
di (cunyl) ph‘éﬁiﬂc' E'@tﬂ?k)jflﬁeﬁ'iéO feacprEh adimisgdaqant obha SosRlKINgAmAoEAS
titanate, difies@pIyPRILatiBhS TRBIMdunt bf dséiRking ][ihelirlﬁi%c{ %%ﬂ@l‘ie{\ﬂny{l ipblyRRAL es,

or alum num gell ants,

and 30 conbi nat i gﬁl@g ) tgﬁse. Conbi nat i ons I ]

al koxy! at ed®fH"§ N Ui coniRUoA Bhese- 2 PReh Risdlinkarseinglude at dedst fwo [ 0034)
Qt her  msnonenctichBlagrolBy réectip® WiRe funégshak|eilibsVert thd RRlyniEPNOTRY $e4@0d ai ni ng
hydr ogen bondi nggf;[ ou(gs i.nclude, without linmtation, higher esters of :

a, Ji - et "8RS I GrRsipler fpaubadifotans ok fifeenhandsting sresalinengilsbe o 5 12
27 January saifed MRoRiBIgOb MRS RiMCTbhEIQRARACHSE pradeRPN BcOpBlyRatC it 8fodayt anol

and hi gher ,al cohol, esters of acrylic, nethacrylic and crotonic acids;

but anol an(Penf"@fﬁgrth i'Bg?yePgﬂ'@f ﬁ)ﬁ‘?/ng%ﬂ P?T“g?ﬁf é‘ﬁ%ﬂ?‘%rﬁ%‘fﬂﬂ g de hygregehoxyl i ¢

atC|h ds cont aio;ni:iilzlgtv#xy[ mo:ﬁnerar@eambléa?ﬁb@fr@g fm@auflkéai. gB@’feééﬂin}z{ﬂxchft?b@s‘liﬁking/i nyl
ethers, .vin et.ones such.as vin e etone, and_aromatic or

~ het eroégcl joccurs g %F%&c IATRRIYIC 6%%8%%%‘.%@3’]‘ Fesshiridagh there e Sl es

of ﬁ ui talb! aveitdbiy Sydrbgerc byhding gremishidCloyi ifydrayel isarelk Ot cambesenithef ude,

W t hout I t.at

?n, t hose esters f.laoc{? Beacti n th_ saturated_ aliphatic
and cycl oal yﬂﬁ’gh"& fiyy cBﬁ%sTes IR P hFP o é%@”l? 8h cEssliRkers €as for
exalrrplh e nl- teithypLit, 1imi¢d|3iun,y: pcrlliywr?em& yla,citt]dg; eb?ydar]bmy,: ,péiﬁgéWalnatéé,efi?rYd : hlP
cycl ohexyl , t.hyl cycl.ohex tetr drofurfu .. stearyl, sulfoethyl,
and i sobor rg))?});hﬂftﬂ:gp&%ﬁ%pln%ﬁ%g@pyﬁiq@gﬁﬂ%&xem n&t é‘éc,’ssii %dNYu¥sy| ene
gl %Cf)l 15cr l;diﬁb)émeag!ﬂcol,nmbﬂamniylgiym. hdgepecﬂaambataﬂhb;ﬁ @?I@,m@écfpén@L glytdier
et hyl eni cal ) t e nmeri z : OQMErs,, i ude t hout.
limtati on,d'%a@{q&%o%%ﬁmﬁgmﬁle ?@é‘f°8ﬁs1l"§'1°%wl?ﬁ%'ﬁd8?%'ﬂfgi 8’,6%3“? A oni ¢
‘acid w th dl2bitehadidubydrageratadabiepheriob dh & Zpaimethyld ,3-pentadddidlubiad te

Represent afjye exanpl es of aromatic or heterocyclic aliphatic vinyl
conpounds include, without limtation, such conpounds as styrene, a-nethyl

styrene, vinyl {@038ine, terwhintyl geligntenaay ab L2 aBed The el ematinan of
nonome i e on,the basis of various factors co nly.considered in
ki g 2D nk SPSPRRER e ceh ol AT SeatE Y, b AT B SR CxoRis at ur e
and t he despmplixes, lantshimihirhyallaiidele The aluminum gellants crosslink the hydrogen
bonding vinyl polymer by forming aluminum alkoxide bridges between reactive

groups on th_e polymer. Specific examples of aluminum geilants useful in the

invention include, without 'Iimitation. aluminum acetoacetonate, aluminum

'25 triisopropoxide, aluminum tris-sec-butoxide, aluminum diisopropoxide aceto ester,

- aluminum oxyacylate (OAQ 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, witﬁout limitation, higher

esters of o,p- ethylenically unsaturated monocarboxylic acids containing. 3 o 5 '
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20 resulting polyner in the solvent or solvent systemof the ink
conposi tion. [0036] The preferred vinyl polyners may be7paapay@g0®y using

convent i ow@losfoembsi ques, preferably free radical polyneri isg@mg&mmsa
sem -batch process. For instance, the nononers, initiator(s), and any

chain transfer agent may be fed at a controlled rate into a suitable

heat ed reactor charged with solvent in a 25 sem -batch process. [0037]
Typi cal free radical sources are organi c peroxides, including dialkyl

" peroxi des, csrxin asmdiwbbrats-ﬁmtmysl armc!ahlghéldalcdmi edieciodcryiel met@erylic and

peroxyesters such. as t ut ro eth noat e and tert-butyl

peroxy pi valAPYe Sgpﬁmp %ﬁ%tr@@" g}éﬁé’%x%l%gﬁﬁfﬁ&c@@y %@W"%{Eg

tert-butyl cﬁwﬂﬁmylm acips @pmbmﬁ@rdawatdarbo%@ Butyr%tééﬁli’hi@ﬁéﬂhn)ﬂ%s@ﬁyd)uﬁﬂ” bonat e
er oxi des, such as dlbenzoyl

and di cycl ohe r di car bonat e;
per oxi d)é arf Eh %/I X‘EY 8?%[3%? 5%8?1@5 Kod 8@‘&‘?5%0555 and rpmatigy o figtsracyclic
hydr opef oxiafiphatiadirybedmpatingk. hydroperOX| de ket one peroxi des, such as

cycl ohexanone e and obut ket one peroxi de; and
pgroxyket a s, pj@ﬁﬁiﬁs 1, 1 q%wgu[e mples of s?ntabie esters of acrylic,

per oxy) - 3, dhddrylice iy bﬁﬂ@l@é@d@m@luaé Owitholit BinB4tioR! thobd bytkeraRimR ¥eactids 27
January 2006 03/0 1988 "@T"Zg lﬂ2/ 24635 cl ohexane; as we|l|l as azo

conmpounds Hihsa P]a%b’:] WP%BF&Wéﬁ coRtAINng, 4 to 20 carbon atoms,
2, 2" - azobi $(i2h nad rfw )dxraﬁmlea rn-mutylj esotﬁml tert-butyl, 2-ethylhexyl lauryl, stearyi

1,1 a bIS cl ohexan onitri eroxi des are preferred.
Parti c arI &/’ ét? E%P%'S%V@VQQ'?WM?%VM@M §f8g'?ybp'§ﬂtf09t5¥§lr BB‘P]E%%’OWE
parti cul ar acrdtésmt methao@iawmmm Offotdrmésl; aHrr poigaRVistRPENES BagBtekaghPr s 5
known to the 'ﬁ?frf‘on ski

%rﬁ the art sugjg %the reactjon tenperature,
the anount ™ 9E& of Bre\s, pivVE PXERIDleSa . gihen elhyigpically Mﬁ?ﬂ%ﬁ?dzation),
t he hfil f- Llpbl@vmf(;lzam mdnhisraineide anithdsi® hmnatlc[noei&ﬂi %cﬂitﬂjuﬂdé h@;ﬂf@cs%frs agents
may al so used in.the i ypi cal _chain transfe entsare
mer capt ans%gﬁ%rf? qaleieand '@E@}(ﬁ:@?‘@ é{‘ﬁ%aﬂ?@hﬂls %Fh ?‘%PPtaBB'd@i?é‘f'ta%r

t hi osal$ cybutanakci dRepresentptivec axdapigh i 6f aedrfistics OF MheasrobRi @aélipﬁétfo?tvir@'l aci d

~and rrercapto ropi pni.c . acid and thejr esters, and mercaptoethanol ;
hal ogenat e§° H‘H?ff)%‘ dneludgn, withopt Jimitaipn, h SUGhe toRTIPOWRdp, é‘ﬁeStyrqﬂPefoéF‘&BWy

gha:Mr)l t rk ansfywnfggmm thL%nenW Q@s@l%@dﬁo ?ﬂoﬂ‘h@@éiﬁéﬂdﬁe%‘ Hﬂc?}%brs :sd I
r anbacks e _additio Jrerization such as ree radica
pol yner i zam%ﬁ q"st %ﬁﬁslﬁ VEWJ@&OE’U{ iAoy Pmﬁ‘%e‘gt” ‘P@ﬂ%%&tvﬁfr&@aﬁr om

about 2oc refudigothe RBREI glase transiidry tdhigeratarkoard %Qﬁstr@d alnasiiit @ the NOr €
t he pol ynerization

prefer y. fr 0C t o .abou fer ,
is car %?ﬁ'ﬁwﬂnpf’gfmeéﬁb‘?ﬁﬁ%@t@rfo{vﬁé3%’5‘@51? Fdbg i Sﬂ @i} at ure and usi ng
t he sarre | ni ti afeo3al) The 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-ethythexyl 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—bjs(tert-butyl peroxy)-3,5,5-trimethylcyclohexane and 1,1-bis(tert-butyl peroxy)
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20 throughout. The initiator should be chosen so its half-life at the
reaction tenperature is preferably no nore than about 27hiantiaty Z00GIt €s,
parti cul g rably no nore than about five m nutes, re
prefer ab?\b{@ﬂﬂg}ﬁ%@%@ t han about two minutes. Particularly 5?2&3@%‘8%;%
initiators having a half-life of |ess than about one minute at a
tenperature of from about 150C to about 200C. In general, nore of the 25
branchi ng nmononer can be included when the initiator half-life is shorter
and/ or whengyclgRERarien bk Wlids 4% d9suc By -a% BIER- i§d ilef,ne

i nvention pryegc era_ble’ have SI_it_t e or no lrjes!gd&ézlp %nreaﬁé‘fggﬂ_ t%ieﬁ@@g},
content. | n2-gzazobie(d-methybprepipnitjle, snchi.dlazobis{eyclopewdnecaibogitrie)bs@rgatical | y

free of resj hori€ . baut 9 Si

ronomer, | andt ey e heteried?. PR dal HokhaD B thady B S s
by wei ght, ®¥kewioAhe Rarticderinitigidremd aprounhel iniliatamsised ldepengispiby fentorsed.
10040] .5 | MuRwh&Bthe Bérstn ekiﬁ&ﬁﬁsthefaﬂ?sﬂl’:ﬁ%ﬁﬁé ré44ioh @érbb(ﬁ%glfe, HLamBgied to
the polymerization reactor over a period of time, preferably at a constant
rate. Typi c@d {ypetadiesolvgtt {inrthe cape of rosaletissupolymerizaiibol ttha halbfer of thand add
tinmes of fih@AloRRPHsolRr €e to about five hours are conmon. Longer add tines
typically 35 produce |ower nunber average nol ecul ar wei ghts. Lower nunber
average 14 27 JdR038] 2006 Chwin03rznsiens80edy| Usar/ 26633 apbisasul ar thei ght s
may also b ate ¥} by eas: rafd S o) or by
using a st?%drp\)ger g@l%ven-tw@géi ?ﬁéléﬁ%gésngﬁr i?%én?éo%%@@’c%g{%%] chﬁng‘%nef altl, t he
“branchée® vimgicapian.yimar test-dedecy] memapiapnthissslicylic rdds merdaptocarbexyligacidsl ecul ar
wei ght and gchr ' IS . r I a i ght
Vh and vel Gt cararieRSIRECBHG Rid Ynd TRciaphiont, A4F" @6 Wk SGUsGent BN
i nventi on cEPFCRROYBRRMiNAiegengtedecoprrungst iand dimerrealyraiphyl sbreny.

pol yst yr eneprafefdHiA S chat nehisiF Ggamat lifdthdRaf lfk‘caHQe tof ogofnah{j] 'og‘fér RNt
average nol ecul ar’ . weight, according to well-accepted methods.

Pol ydi sper Si/@4b3ckSdefi ned as the ratio of Mv 1 Mh. In one enbodi nent, the
vinyl 3@ pol ynern a nunbgy, Lage : l.ght,.of. at | east  about
1000, gal(r%d nor e [.g‘rjg?]e_r ably ate ﬁé{ecg{slttﬁﬁa gg,’b%%%@n Wgﬂntﬁﬁbgy zr\?érga;ééca"l‘

nol ecul ar VRSIHriZationgis disuallt edrdedhbulyin |selition Bk teretssatures5T@0 @boytA0EC to

- pref erabl r e an
gbout 850)(;.&%:??%?%??2%@%# ﬁmlﬁg%oﬁ/ﬂqlgosﬁ_/?;?nba o%btoe%ggfré téf%%glgtsf r , 000, a

e
nore pref erdbolt 16hGetq QF’O%?@%"C\E r Brafersblit tEOpOYMErizasiont issBmted 08t witd an
even nore iRy’ #RI8ains f&{ia%ﬁ&rﬁt?&\fl?eém Ry %eg.gt 6%8%QmeTPnﬁia qsgh;t

aver age nol ecul ar wei ght shou be at 1east about _prefera
| east. afoutthroygipubodhe ntiatershghid bavdbperesaits baltiifaat s ighetiandeippereiavebl y up
to about 6Gs iddraif no rRErEaHar BBSUt il firfled L pEHRAIEHY BréfeiaBl M manahhdb! e

standard having 6 m|lion weight ]
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-baich 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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average nol ecul ar weight. A preferred range for MN is from about 30,000 to
about 55 20 million, a nore preferred range for Mvis fa7aanedry@00800, 000 to

about | a still nore preferred range is fro 000 to
about 300, %%%qﬁggl ns having wultra-high nolecul ar wei ght %ﬁgﬁp%ﬂ%%o(above
about 45 mllion), which can be seen by GPC, are preferably avoided for

the M N range of from about 100,000 to about 300,000. The pol ydispersity,
or ratio of Mu, 1 M,, nay be up to about 10,000, 25 preferably up to about

1000. The pmd&hﬁp%é%ﬁt¥ rh%y()%fs%f 6& 3&?{:& H bm%érea%gwhel o, BRshiLe! fr 1 Y

preferably at |east about | Spersity era fall's in the
range of fr B@nameuer bysusing @Memﬁ@ma}mwdtrmmfﬂnm y |t falls in a

range of from apﬁgﬂ 50 to gé”;egj 80
transition tenperat ul]e (Tg) ﬂg fﬁg&ﬁ%‘%ﬂééy&?pﬁe@@%ﬁ%&@ge%ﬁ%%ag
wel | - known [ow nh@barr avefmewg:’rewaremigmtnama brap potydispensity. cfhet hember

co- ”Dno@rsavérﬁ Bfeigrfi htta'\’} ra%;Qer%lSJ& !:%lve@ﬁt b f%’%ﬁ room

t enperat ure, pre eor I'ca gis | ea
nmore prefer éﬂ@lry @ﬁCOf%tthHb@t lnxremlorrrh@mémmodﬁemnleobobapogelt insiveationt he

t rom
bout 50C ¢ 5 SheeBr S yE B iR Yakiatte, A BRIR fE4D 1 sBlior, o7
mor e pref er WhioPt f BverAa® oukoleniart oweigblut atowdingarid ewelhacasptedpr @bthoddl v
from about hg. .t reti,cala gl r S I%npﬁ ature
can be get E?I%I;Eﬁ’e 52 déﬁlﬁd % @eegﬁgtcﬁomn 74 g'f%f'% one&é od| men {ﬂof t he
i nvent i h, pwﬁlﬂﬁym%g@m@@havetgge mOleonkar wﬂghm’éat leapli amu:raQOCb@nd mergnched

vinyl pol ynBlreferéﬁ ﬂ%o‘m PGt i nﬁﬁib@ avér‘aﬂ%r}ﬁol lfﬁigﬁﬂﬁ ﬁggr ogen

Exanpl es of swta | e resins t e co
bondi ng vi nprefgsably lese thamcahwteﬁ opa, mme prefﬁﬁabbttlaaﬁﬁharpaquésiwﬂoamw %Menyd

resins, phefgld fre de“rétﬂ%s 195t it 8500, UAIRERed YIB! Y & froffiSoBlt fddgse such

as rosin- enol i cs, pheno flre

hydr ocar bontﬂnﬁ‘ﬁﬂu’ﬁ "@'(90%@ mese prefareadcrange ferd Mnli%ifoﬂb%bwt 2000rier pkouk§EP9.i ed
rosi ns; 1 Nydaean oy rrr%?é Preferdddin 984 YoiCatut Yoty 't? al?rcn’:j‘u'rigﬂb@o ﬁ@.wé]% ded

resi ns, and so on. \We present u resi ns or
in anounts 6?9@9%?&0@5@9% weighbshoulsl beai lgast aheut 30, %mrefw@lsfpﬁﬁ@@t BYotei ght

preferably piwngdo. %ﬁ@wagﬁ%veﬁéqeﬁﬁabéu@ywa@mgt&t reffe%mﬁa&tb Q@Hutt ebynlm&a ght of
- the hydrogen bondlnqu|n mer of the invention, based upon t

" nonvol ati | eP3REAGipe8 2 %ngte[rﬁ@a Q@Y an aeeiiable sipnga having & @"Wé”ﬁ%r ogen
bondi ng Vi nyera@SimBlednsr déiyht. PRirbRARY r&REABHM] BSidin abh\R J0U0%9ERARISE! ons of

the invention preferably include one aor

20 million, a more préferred range for M, is from about 100,000 to about 1 million, and
a still more preferred range is from about 100,000 to about 300,000. Resins 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 io 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  adjusied according to methods well-known in the art through selection and
' apportionment of the co-monomers. In a preferred embodiment, the theoretical Tgis

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 viny! polymers having a Tg of from about 50°C to about

i
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nore organic solvents. In a preferred enbodi nent of the invention, the
branched vinyl resin forns a solution or apparent sol @yijgapudra200& no
apparent turbjdi in the .20 organic solvent or solvents Lk
fornulatﬁ%ﬁpm#ﬁgagarticular organi ¢ solvents and anount 5€¥@%¢§§ﬁ%

i ncluded is determ ned by the ink viscosity, body, and tack desired. In

general , non-oxygenated solvents or solvents with | ow Kauri -butanol (KB)
val ues are used for inks that will be in contact vvith rubber parts such as

rubber roll .t hogr ' rocC o oid affec

Fubber . Sui'eanfidts et forh 288 ARG Fio-cr Apd bl mRimpretenty

i ncl ude, wiftohoatrout i767¢ &t alwowt 981G. phbae itl’teol'atntabgiassﬂwrfsmoﬁ te@hperatupetarobeum

distillatey tefe‘%tn %quﬁe P&(é@atu&qd i soparaffinic solvents with limted
er

aromati c charac petroleum m ddl e distillate fractions such
as. those avail §@b43Junder thhl@ne rwnbmmnmtl\dﬁgh@ irhehiiorg \tieé hadrbgert b@mlﬁ%@ e

Br os. I bsidi a nnsyl ani a. Ref i ni ranklin
Par k, & uﬁgg&) er 'e“c c{he?rér “"HY' %rﬁ%@@%ﬁ%‘@%f B%i cal
Co., Houst émtheTi ccambsihmmEx@tmbiée rof Belaablél)ﬂherst@emsathétln@/ beQdntlsihe W@A Tot al
Pet rol eum khe Y .CO. and.  Cal.u ndi an
may be usecﬁb )hdrgﬁé(h ?‘5’%"6’%«??‘”§|F{°Q’Pﬁ%{t'f‘§eﬁ5‘§/ 9'985%%5#'081 Pc"QS‘?St%"t?TEE '&é‘get abl e
oi | s may beesinspbdralic e6iddSlosMbecelintsiosx sae atiedives b ¢ase stidk isassihhese are
used, it i Lnclude a suff| nt anmount .of at
| east one ﬁn@ﬁﬁ?}%%ﬁ%@ﬁg%hgﬁc‘g’%%%%g%f% %OCV@OB'@WEL %S‘ﬁ?ﬁ@ / 24635
subst ah? i amadified mosm, fusnari! nnptHlﬁed a:osﬂnﬂ vlwdtcs:arbmnon'edhs bmeﬂlat@hm ot lvyflesi r ed
sol vency o e y raI acrylic
ester rn)nofr—%asﬁr{sg Rol@érﬁ Ll %ﬁl éahﬁgsy % V\é/gé]%%rﬁgem sqcﬂe(e%{p%g 'B‘?f?tm%rﬁ/eof t he
ester or smwﬁ@lmamamtylo&tred abbyt & part by wedight sip tbebbutbllmMiartstbyrvﬁmt may be
I ncl uded i lal Z.€ f r..t.hi S ns5a ferred
enbodi nent Breie%ﬁbl %b\égP 3oéll gb m%ﬁ ‘8?('9@%5 %C?'%B?@Mtgepﬁ@f’
br anched th@ngefemrrd!r}govlmofwmdoifthenmwntmmdmeed opott lhemonmléﬁl@lm@htﬁ | east
about 5200/ 8% &iably fromabout 20%to about 40% and nore preferably

Yo

from a out 2 to about 25% of a nononer that pronotes aliphatic
sol ubi i ty such[G0#43t ear yl In laﬂﬂlhm:rtylmémmogenbbmdmgswlye?@m \untjharfy: earyl

met hacryl a oner erred to
i ncl ude” at eaglltéba%B Fés‘égﬁe iﬁggérﬁﬁ Oilﬁ?ﬂf’raghe mﬁ?@\ﬁ@&g%’?g?bﬁfr'aﬁvi%m 055% t 0
about 80% ®&iota ergenicasuivents. eln @ pfeéaredul gmbocnmeaboﬂthe in08ation, &Heobilanddd
styrene. to.reduce sol vent nce in
al i phatic s@?‘veﬁ?q i %Iesgﬁ ﬁoergb's%ﬁ’é)a% g"ﬁ't"ﬁd"@?"ﬁr@ PRI Jyrpidi dq)é upon
t he to'EthI WQB@EItSOMEn’t bresohvandsref the mktfoml.ﬂaﬂoynrreThapdilcmatoagapbe;‘oﬁnehtsd
nononer ,&p Bﬁh O, A o] | nk are those
i ncl udi ng t)éacr e?nigfné:fsﬁthgm? lSo an a OqE{chne H'gl{/&ﬁ‘gxgy% aFB %‘t ons
such as St@%ﬂ'ﬂj In generaf 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 rubber 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, L, 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. In 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
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met hacryl ate, styrene, divinyl benzene, and a nononer containi ng hydrogen
bonding In a referred enbodi ment, a branched vinyl resizx Jaftarg 2006 hogr aphi c

printing r nk is made with from about 15, pr %: E%( bout 20,
t o about O%égé’ls%r ably about 25, 20 weight percent of a$ %]s %‘8 ylic

ester of an al cohol having 8-20 carbon atons, especially stearyl
nmet hacryl ate; from about 50, preferably about 60, to about 80, preferably
about 75, wei ght percent of a styreni c nononer, especially styrene itself.

[0046] Pref rffPﬂ:; S

boiling p mﬁ{b@% el g S%B’éﬁg nge é@g Itﬂ%)&é ?rloéﬁé)ebﬁgn a%out
550C. 25 Qirpisged prancvtlewnylrno;b/mﬁxy h‘us&nesau Mﬂmmrmmam h@nmtrﬁeasabove
200Ut 200C. b EBond iy MEHRY iy L 8 Sl 6 RAIRGe B0h o0t
hi gh boi | i nigrigatyt %iy@tr}m rdlaz‘bﬁllncatd@d in thetpelyaresiged rr@homora/fenthlsapmpnsearlm es
accordi t Is for
evapri nt, RRSTRSt AR prr AR ESRboYRR i} foendOfL IR REubdrp 0

ot her fact d?ranqhﬁdwmw rﬁsuméolamrlzqymma ngnerher aitwerinclading ehteastoabout

| RSO0 Pk er o o) itk s G R SBologA |

| i t hogr aphile ahewt e@flﬁéﬂpmﬁoﬁhﬁhpmtﬁﬁ@hpnﬁ*@f enlubility | suich (ampbslyl i ons of

the invent 'rﬁélhaérl]lgt%eoﬁ’ @BL&W&?{%nQr w}fﬁr%{e%bﬁz?t?thﬁés‘rhﬂ%ﬁ%(}é %a rpdgfre;ﬁl'gtggggw vi nyl

resi ns, are typl cal y cl ear, arent S
03/ 011988 Pogiomsn2 1 fais38se ozyaf¢yrecrﬁ@ inglude: Giperst tabwut 5506 m@enm@rﬁneon will

usual Iy | nGrefbiPom ibollP56% RoUBROL Sotk e TN ABROB %ﬁﬂﬁﬁp a3y NuTher

and ki nds of gments w | epe upon t orrru at ed-
News i nk, zjt%él?oufaﬁ% 5@{#@%@6% MeRARRSS maybﬁiso epised tpyeduqel soiveot ude
only one orieRhYe fh AIPWakt SOREH: Sif déé#éa A3 é b B %veiqw(ﬁaget? Hﬁc?rp m col or
inks may include a nore conplicated pig nt i nc ng colors with

a
speci at  ef 18R {adal iRigNtaaf e dnonemes fekiue p@iﬁmamzade gm@gtprefemct mg»gqarapm c
printing Irt!@mptaaﬁorfsulfbr Qmwrpwmafs' RS ﬁt'hﬁ%r’aﬁ]ﬁ ﬁJk'syakéﬁﬁﬁ éenllrE] { egl ors --

magenta, yellow, bla cyan, cus ors ma e as
desi r ed. AWth@ﬁCW"ﬁee%tﬁ'étQ;nﬁfﬂ yalF?hS* d@ﬁi“@ &8 6PHan @tomsgﬁwh aspalpamyk used

in the ink déihspnmesitienBSdithylb&szeRb SR nioRYSaE b&ﬁaunrﬁlf;tr@aﬂaaéﬁ ¥&dding t he
conposi tions of the |nvent|on may be used as overprint lNacquers or

var ni shes. HSoWeAreiRired sphgdment, @diranched iviy) regin fopg Mtf@a@yhpwmngg) are
i nt ended t aniig nldeaVith@Font ABEUR A8 SaferabFatdiyis0, 19 BBEMSOD pAEIMIP aBLR 250t
i ncl udﬁg. [‘@04}]?] It has been obser ved that the print quality using
| i t hogrdphi"'9M BeTGeRt obRpdagihiagtydc 6ptef 19E annaleeha! SVoarB-88 @oaReNEn of pH
under cert @Bﬁbcﬁémchtéarﬂnﬁ}ethaé@laﬁ@tﬂﬂn PBAMES0, AprefcdShly bbet ¥0,0b ARanseal
functi onal ar oug Ib %e Y(Iiw g
preferably about 75, weight pércent of a styrenic 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 bailing 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 newspri'nt, 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 cils 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 vinyi resins, are typicaily clear, apparent solutions.




bonding vinyl resin are suitable to provide |ithographic single fluid ink
conpositions that are stable in the fountain and break7vhemrappdé ed to't he

printing \Qh\;}}‘éﬁﬂt9g§1pr0\/i de high quality printed nateri al S%’CJngB%?“% i eved

‘that the operates in part on the 20 principle o ance

~ between hydrogen donating ability and hydrogen accepting ability between
t he hydrogen bondi ng groups of the vinyl resin and the conponents of the

hydrophilic fluid phase. The conponents of the hydrophilic fluid phase

contain hydrox oups t : : i | Ly d
hydr ogen accept ?f?\%‘gf]abi i t;ﬁ‘ Eﬂ@gé‘ﬁ-ﬁ?‘%ﬁg%g%%? ﬂ‘%ﬁ‘%&ﬁ%@ﬁ' L[:}g%lgriqh%b(g/él/%y resin
chosen f or of heré pigneBtsio dppBydrophebicofhashe Thewnentbeoand kipds ofgdgments eiilhg

donat ng.oregend Hon 3R RN BB ool X6 i T sOb ahEHBS BHEE 00Cr
pol ymer i s coepasitions typicalyewill includedordy ene do nalyisnfpwatiginienlg, sucheas ¢arbommay be

! q ot d lh e fLui )
L e ©F ef au PRGRy b, EATRA R il Aol et AT oot PRATAE phOcolC 077
exanpl e, wishidB® tchierhydinogeecidiontitaty spcbups areatlbecepod yore metaliicagffattcohol |

it has beep; : - : [ ] i i d

phase. On LltasHisinic'sphitly Re (Mol HinbRT rd Bolchll B 3P R i 210 o

t he vinyl meagenta yellaw, digskciand cyars andmysiop cogsnman bedptleded amdesingdst be

t ak t t gnaddicid y : bl | i . woul d

| nor cage 1 Yol 8 Eistopiay ihetoinlbhd e bahenls Hisp, G5 idhe BT

35. exHhpl eomppiipnshel iyl msegant Hoventing gAdamatively, hihev coippositiops nofi hean ani ne
T : d

group. 1t InbedforRa) YLl Gl takte O SPRE SATRREGIBR o0, Nt

to put a weak acid Tntot driophilic flui ak’acid in
t he hydr opkAil Ao @r yaptshes (awingd are irdendediiorka dlegrapr trasparenhendrbuse on t he

- vinyl resiBpaqd LB%s LR ARM formance of the ink conposition, since the
conpositionpm%ul e Stoo staqb'ﬁ%lﬁzed by the ionic pair to break upon

application to [0R48]rinti ndi heischeen dbskeved tiasribepriitrayality ugingrigwignaphidi t h
! | % e b t y
Sbor o) b R eH2Dr 88 MARYIR Vol o BancBl LR Yol o

group on the Rateg|abovesa wide vanetnbt ehemicah fudctdriay Igsoungein the hydsogsren
observed t ik heinbr I ores L @0 LR 1 K SiRQBRRR il | S |y
ind(apenden%a @n’é)c%uﬁ%ﬁn?ll %Q‘lﬁsar%eslki?%}%?P ﬁ%{d%tlﬁliébi%dﬂgn?@@ func{n!(%%gipﬁaﬁgﬁ% has a
proper bal thatarepstablo it hgdeuniaio @pd ibnepkovigreannlied taibepsintingplatedo wrvitie e
either a |l el e N ' [ LG ' se. In
cont rast, [Py peRioR ot GfalcHis Bhihek ol dieftr Biiratod i bt o B0

bondi ndf gPRGIEE of Rebalandeobetwrer hyfirogre dopRtinsoapitlyiandoivdregencinsapling on t he
pH.  10050] abilityl betvesf BE hdroyBAbohdiRg RYSHRI Gindt!redid aREdREchBYSHRNSENn
of the hydrophilic fluid phase. The components 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
refative 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, itis
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15 solubility parameters having these val ues: a dispersion paraneter val ue
of at least about 6, a polarity paraneter value of at 27elastargl?006 4, and a
hydr ogen ' paranet er value of at |east about 10. PL t he
hydr ophili'C M?’t’gsphase has Hansen solubility paranmeters ﬁ G{Sﬁgi‘lt%ﬁese
“val ues: a dispersion paraneter value of fromabout 8.0 to about 9.0, a
polarity paraneter value of fromabout 5.0 to about 20 8.0, and a hydrogen
bondi ng paraneter value of fromabout 12 to about 20. [00511 At |east a

smal | - anmounefdiredVabeh du%a%fefaﬁ'écag‘?rﬁb’ﬂ?ebl#&ﬁ!géﬂmﬂf&rfﬁﬁif';r e, %Hﬁihm gk%ﬁﬂ'.w ng or

honogeni zing t he i nﬁgredl ents of ener al ,
about 4 or ]%%‘WDQW iGfitid Bhasganeld ieay t%@"“r%?rafd@ﬂl the arrme orytheopm rasm f1uid

hase f
Dhoce L0 VAR e prlhess) v f OB, OB iy 100
adj ust ment éo%ﬁ@bﬂjé?fbpéltm%llonWStgdmah BP@bepplisatinn fostha erioling plates. lnk@r

exanpl es orcemrairmquomw\%ﬂg%ﬁl érﬁihésfuﬁé%ifaHéldghre ewﬁf’%%@u&s%d%b&@é@?%%' | c

fluid phase_to malntain helntegrlw sl on. alts I ncl ude,
wit hout | Fifectivecth arpronimaigleatedral@val ent salts that are at |east

partial 1y sol ubigodgy the TWekapHe hirbdet SoRiag fndiSAUIISS, B, ByRe! S

i ncl ude, 130 w thout” |imtation, sIrum nmadgnhesi um
cal cium i FesHT115)an amide ofeae (V- EU(YIaEMiﬁpefif (Hals) be%m@bs_femed dbdit the peaper cul arly

the acet at ﬁﬁwctlﬁw Ay Sﬁmcﬁi BdrRositioR 'lé ﬁ%r@ﬁnd@%hﬁ%tﬁ ng h@ﬁ B 83 ’théﬂ@é ogen

phosph hydrogen sul fates, chlorat orid rom | odi des
“of the unama{ gioupihRe a pRRek belanee offaydregen aqcremtmgempemem as

hydr ophi | i ﬁ) éédé)hﬁhéﬂh?é@rt@r a W pﬂohﬁhm o@?(%tﬂ?’ah}ﬁﬁb% WOQ%IIE:QE}EH %héf%‘)m 35

about 0.01 %to about 5% by wei e prefe %to
about 1. 5%%@%8@#0@@9@9@@@5@%@ r@@lﬁscorﬂ@mwajmf@ha%omﬁn benditg . | n

addi tion, yhrRs!the pBienaRik lof te filkUWdthpRRiBR jCaPeRlidlR oﬂ‘?ﬁ&a?ﬁlhan about 5%

wat er, any chemi cal groups that can participate in a h ogen bond in the
ink vehicles (£R%Plas the lt:lérﬁﬁefﬁlrre;d d!ﬁédh%lbmfophmﬁtﬂmdmasahawHaemm es)

~ shoul d t
0l yvi byl pi el dananeRl niiR fiSe ueE'a P RRENaraREl vl of o lest

about 0.5 #AeP¥H: %QP("E@M pqr@mgt%lyglug d aldpagitabopbdcend aolﬁych‘tmﬁn bondmg
| |
~pol yvi ny pyéﬂame&éi%é 8f hﬂ@a&lﬂé&but Qaseﬁre%?ak%g ‘ﬁmﬁ[i&plhfﬁf: qu |san has

conposi tion. %ﬁ’!b |t reci ated
ot her addfiensassselweili ﬁarﬁmﬁ@md}awnadbewevalw l@d@ﬁpe‘il‘ sion lﬁeramﬁtercmiqgﬁ)ei tions

of the i nvgshi fdut s¥0LSAJUPBD, @spow&‘)h pél%%étérv\?a?uéjef :*&ﬁt, a‘i,bge“s bl 5Bl

detract fromthe benefits of the present Inventlion. l'ustrative exanpl es
of th i #O arrba hydrege ponding @%@m@tﬁr value of fgasn gboutd@de ebew?0s, surfact ant s,

vetting agents, [og543S. eMulagich¥l NemAPERbEntR Latl SPERH dirable in order to
ald 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 generaily

From

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 emuision.
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(ll), 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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agents, defoaners, antioxidants, UV absorbers, dryers (e.g., for

formul ations containing vegetable oils), flow agents andagidrepodtheol ogy
nodi fiers | 5 enhancers, and anti-settling agents. ' ded,
addi ti veswéﬂ]é%iffﬁ cally incl uded in anounts of at | east Fb%%%l% of
the ink conposition, and may be included in anount of about 7% by wei ght
or nore of the ink conposition. [0053] The conpositions of the invention

are suited for any |Ii thographi c applications, including, wthout
I t at k ' : d ks. K O f
1T o2 ol i A6 o SURSEFied B aphiE! |

used are wéfvaterkﬁ@mheml@ahegramns M can epattiéipate bedh ihgdrogey tonb| in dhé ks .

[ 0054] The I s I The

exanpl es ar\}gn’r&r@rgg% Sstnétcbgﬁ({/? baéd fﬂﬁ?t OR‘L"I %Wy%?&%qpﬁb?ﬁq R%Gg%%pe of
the invent ul@Iessqsara@sﬁm BeuetamgiaQIera; suel. asmdlyvparIHys"ohﬂwepmaysbetaﬁdwtcght

unl ess gth a h I Is a
75% sol ut i (;Gérlld/\’(f)rﬁﬁyeﬁﬂge& ‘Ih%gﬁl%yrgtﬁghy@%gr%a%@t ‘gerg%ﬂmr%neqdélf t1Spl %g
Exanpl e 1. anC@pbpfatth%rpowrwlpwd!mgens Hoclededy basey | orRéts weigiht fof Gae taky |
~Groups [oq;g nmount of 44.19 parts by weight of Total 220 (a 30
~petroleum m ddI e Istillate fraction available from Total Petroleum Inc.)

- is charged to a[@ﬂflﬁs r eactibrwilbche mperbcistech byt ther eskl,llemlartlsmem‘mtnbtater t ot al

. reflux con , l.v, at to 160C with
Costirrin g?\%as Igﬁ’%j‘k'('gtrﬁ'? %% %%de—& nﬁ‘ﬁoH@P‘S’HPé 'ttﬂ% gqheslgv OBarts by
vei ght 1 Et yseieng assuzh golditives tiq nmbslghﬁcantht detract fromttha begéfis ef thd pfidepaart s by
wei ght di vigshignz .88 27 Janu ry 2006
nars Usog) 2ANgIReD ﬁgg‘grtraheg%ggﬁ{ les 9 “)%%3%”‘3‘? s‘%@ i Eﬂ%m{' BB s added
" to the readepessn:, S@Iffa@iémtsoweihﬁg telgente, \IﬁMssemAlstfyang tagentmndnﬂspemﬂty tion is
conpl ete, p f S qQver._a. d of
fifteen m (r%utg@ss’ aéﬁén%snrv)\gbtg{}hjra g%I Y %I%W%ré d@%PSCqF & o 5‘5‘6""]??%'?19& t wo
hours to alcP@@inihgr vegeipblet eilmorfiawy sagentsofand hethen niweelogy onfadifielsy ngloss The
measur a f tt
conver g?on@ﬁhn%{ggﬁrg %nﬁ'%\/ﬁng a\p?e Wﬁer{ ﬁyw&%dr (S:aéjﬁﬁ ?g{éntg%%]&%ﬁ&% ght of
monomers, isameits of W@a%tcﬂbeuh@;ﬁﬁé% Qf)ﬁ“*eslnk Uompﬂstilm BRd OnaygbeiBblugedt ingr am
The co. The solvent tolerance is
Vi SCOSioMnti of aEQutst"/S’Bﬁﬁle@E{gtbrlnbﬁre 1%9& f‘§§%ﬁ'|7:_@t'°

230% and t he NVM at cloud S e 2. Prer)aration of a
Hydr ogen bondi nfP0&3dyl Resi he\/\p@mmiﬁildnaLQleth@m\mﬁlon[éﬁﬁﬁwt@m famoanyt  of

44.22 part ginByrapfib QBBHC% ot Ir@ﬁﬁrr@?%fth&u%ﬁn%ltétﬁ)n, as heatset inks, news inks, and

20 sheetfed inks. Offset printing processes in general in which the inks of the invention

may be used are well-known in the art and are described in 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 Vinvi/Resin with Carboxyl Groups
[0056] An amount of 44.19 parts by weight of Total 220 (a
30  petroleurn 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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petroleum middle distillate fraction avail able from Gol den Bear O |
Specialties) is charged to a reaction flask equi pped &7tJanadry 2066

ni trogen jnl otal reflux condenser, and nononer inle vent was
heat ed to"vﬁi’%egé\ﬂth stirring. A nononer 15 m xture of 33%@%@%@%
wei ght styrene, 12.6 parts by weight stearyl nethacrylate, .1 parts by

wei ght n-butyl acrylate, 1.31 parts by wei ght divinylbenzene HP (80%
di vi nyl benzene), 1.89 parts by meight met hacrylic acid, and 2.89 parts by

i ght t- t . d, of h
Ater the MstieicaddRd 27 IR AR Palod s Jo B Rrtobpver. & s
|h sI de;’adlt4 oetlmréoﬁmMmmerAfmr tF@rr;mormd adﬂl::ld!‘ﬁlsrfiolmﬂl@? Omﬁarﬁfb?%@hur eis

eld a rs to or conpl et.e ver si on
of the monShEPir Sl SREN VAN nell of BHESh b S T SRR Rl or
(NVI\/{] |sf566@ Crﬂweapeddlwtal tym*hcmrd &tooaﬂl,owlrfeaemml mdea:&mtlé“raopefthemﬁon_lgﬁfertdle t ot al
wei ght npr on-vol atil e nat e a
nunger %n ggputloihfég&%gu%sr%ﬁq%&ﬂi g@ W@g?w 3—hﬂ'f’e§teﬂ
(bubbl e 25comMeesion4méasyred Taee N3/ \dmtied diyertram@eroeat @i ethb etotdl hﬂéigﬂt46f)% and
the NVM at _cl % I nt_ i b d
e
Resi n 'wi t hvigeasiiyis/80 Gtcrha:pﬁ)ubbtqa tube,(BHEEC) AThaoiveit tolerafie i2230% taad the wei ght

of Cal unet R, mddle distillate fraction available from
Cal unet Lu r@?@%éﬁ?om@%w S cﬁarged 30 to a gl ass reactor equi pped Wth
1 aH

stirrell nExa al Hydee deVisd Resanvadthn®arbosl Graupat . The
Tononer Mt 5?21‘3“*’5@53)? oA at"b%v aé%ﬂ? peﬁﬁgwglﬂgﬂﬁedsaﬁeéf Dyt Eon:
stearyl nepéteatewyh anlddleMstﬂai;aafradlobyauaﬂalgéltfrdm IBediden BearyDatSpecihﬁieé) parts by
ight d ht d d 29.2
oarte by vl BLESRRa A BalinfiL it Setthi e el SoalrelSe ety b o

hours. Aftend nosomendniedr Tre Wﬁﬁ/\@éﬁlﬁ@éteﬁlomaﬁtfaw\;rth&%g PﬁTﬂnbﬁﬁlﬁér24635

o oy | PR 3530 i o Wit el e Bl bPlsD sleBn B fidfaR)R, °

addi ti onal Sﬂvaarﬂsdmyrweigbt mbliyhadrgate, dostpparte by emight sivinylehzérteeHRUBOEr t O

por tontconyarenmench O8PUHe B Wl maiicip bz 4iels by wpdhe o

wei ght of RisHGHoeis added tal e, reactbheﬂaak ioslema pbiod of3 Bolrat iAfter thee mbnd@nery KOH

per gram ‘%fﬁﬁ’ C sql vent
t ol erance %_s éoé(fgﬁﬁllpt hé at c &Q‘%?EPM&% ?@édéﬁéﬁlﬁ)ﬁ%& overa
Pr eparé i overied of annuteﬁemmtevwemue isheld af ¢46°BdadimaddBiamaptsvol tours to

allow for complete conversion 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 iolerance 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 middie 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 fo 145°C with stiring 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 BICM75 is added to the reactor over a period of three hours. After the monomer
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ConpglLgtive Testing 10 [0059] An amount of 1548.1 parts by weight of
ExxPrint 283D (a petroleummddle distillate fraction 2at\aahdm-?lzeo$rom Exxon
Chem cal harged to a glass reactor equipped wt

ni trogen %‘}é’folﬁ‘tsgt al reflux condenser, and nononer inl eFCﬁf"lﬁ{é{@g vent S
heated to 145C with stirring under a blanket of nitrogen. A nononer

m xture of 1248.5 parts by wei ght styrene, 429.6 parts by 15 wei ght stearyl
met hacryl ate, 102.8 parts by wei ght n-butyl acrylate, 68.9 parts by weight

di vi ny! benzgiiollRs odiiele8ba.4 daRL by waibnY G b7 MGk dar 2Rk biGnblg

reactor over a period After the nononer
conpl et e, Teinytega The tﬁvpeﬁﬁ&f@mhﬁdd at - @ptfer ansaddiiited! toeouss tmeallomdfoof

fifteen m nighdtete -EBﬁvérﬁm?%? M FBnbider Ebeggyﬁth 1?%& rLQasu?éd ?rqgu o?#@):n The

hours to all ow for COﬁB et e conver sl on nononer

measur ed arSlatle BatedNYID is§6% eThejp@r@ent(qqmrsiog, Beosured aseN]erd]\edmd by
son, f ht
rononer o e RS RN Wohtar RS oRers, B 1955 FHC adl bl BudRie™,

sol vent t ol &t KQH pepgmaman dhendsaqeity i 3’él$igki9qo€hu;bble| tub@ 1544C) ExEin®| e 5

Pr epar atlorgo%ntaopéeaﬂcg@gg@y BE I ccording to the 25
I nvention [QO060 | 8.0 gramcs’ of %eﬁ‘h\!‘N{l%t abwhbﬂﬁsxsﬁmﬁ 5A IS added to 142.0
‘ j : RS :

granms of theX§

m xed for &m@ﬁ%q@s@ a di sper sat or, maintaini ng a vrtex and hol di ng

t he tenperature _under 40F. The ink corrp05|t|on has a single fall tine
Laray- &% 14 to 180%%¥conds fAsramomi3d daispaits B}D@lelgMexﬁ Exslenihti 2838 & ngl e
fluid heat pgin lbmmﬁiaaaamt § i Lo

Loni ng. M Lo el BRI ficBlon Shali e 3 =haf crieod ol MO o of
di et hyl ene® %'F*%é‘?ad@' quQ!Pl%ﬂﬁ’BW&Hl stigen rmitregenniniedy Iotﬁi rfigx @osdetseidnd ¢ aci d,

ol o Erel 55 IHIBSEMLE S U B ol DML,
2006 PCT[ D99 4635""0062 i, Ofu%2+8g5 ®ars dly- weigbtstyiener 42946 rartgrians of
(ol | 51 1800 S oSN, ho bl B e B8 By .
grade Soy YFld E@V'QVIPQ'He@efHPOﬁPSS'@ngIW V@@'ﬁé@(bc‘rMYi)S aﬂddd@) iﬁlegeam;r of an
oo X RS o She St L it oy
emperature is
held at 145°C for an additional two hours to allow for complete conversion of the
‘ 20 monomer to polymer. The measured amount of non-volatile matter {(NVM) is 56%.
The 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%.
Example 5. Preparation of a Heatset Single Fluid Printing Ink According fo 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-fiuid heatset lithographic printing process, the
ink prints without toning.
Mixture S5A:

[0061] Mix in a glass beaker until clear 181.0 grams of diethylene
glycol, 8.0 grams of deionized water, 0.4 grams of cilric acid, and 0.4 grams of
35  magnesium nitrate. Add 191.2 grams of diethylene glycol and mix until homogenous.
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Neville), 27.0 grams of a carbon bl ack (CSX-156 avail able from Cabot
Corp.), and 1.0 gram of a polytetrafl uoroethyl ene wax menmglzeo@SOOD

avai | abl r roI Scientific). Mx at a high speed f es at
300*17. (;‘IVI)O%Iﬁe m xi ng speed and .10 add 27.0 grans of 9&@90@4@%

(avail able from Exxon). MII| the prerrix in ashot mll to a suitable
grind. Mxture B has a Laray viscosity of 180 to 240 poise and a Laray
~yield of 800 to 1200 (according to test nmethod ASTM D-4040: Power Law - 3Kk,
- 1.5k, 0. 7kmMiRukaB: M xture 5B is tested on the I nkonmeter for one mnute at
1200 rpm for a measured result of 25 to 29 units. 15 Exanple 6.
Preparation of $00&ds | nk $ixgueing aihigirenesdi mixer) A&.0Agtamsliohdhe vinyhe

I t t f I I,
127 g ans I’%I“EI”Q{ZH“??}“?IIQ KA OAgéf{Ig% AiBu? FISh A Belhd MnEEDeg 1o

- grans of Fiizabethdowp bﬂ&wgmﬁ@hn@alsgradae‘ébwmﬂ favadatle (fr@m

130- 1405F I mgggg r of a
gi | soni te) \?éIIEIrIII sC 91@.')‘?2%0 d(\)@rI;(‘gIIIIé cﬁaﬁ%;;h%v@@ﬁﬁ MIE(SFI&III é(IlCIIQAI aval labl e
from Cal un®t J2, hygheeathon "%‘raﬁﬁmﬁ‘f’” dGO%aIF%B@DQ)IWH(ﬁKXEm)@&&D dvaiiahl<Cioor  Cor p. )

were m xed Navilld), Qh@rah@ & d'cftbeh BideR (é§xd%”£%s|&5!é?r% B as@ﬂgl%be The

ground in a shot ni

to a on a
Laray viscod g5pmypf det?féafg'@’é@my@ﬂ‘ea‘@a&%an% 50Q17, avaﬂﬁbip fgm ©arreboo
grans of agdesines! Mat%‘ﬁgﬁ%pé&?’f%r Be hﬁr‘ﬁxtéé)ét FHOfE O ldIIII R n%ggg gﬁ?%&s added

gi ves an I nkomneter rea for |

ht,( 25
VnI’IIeIlgt el 6 Qf%g%urac °|f SOt A38E; @valablepyom Exenit eM tthqptmnlxmw@ho -10
init's. 30 hﬁméanhitablé)%@ﬁ ﬂﬁb@ur@ed"ﬁaé BILaI"ai/ %@d@ﬁy%médwgée ps.sé%ﬁftaher 32.4

grans of }_ I?EI‘%I g& xture 6C
havi ng an “#Ak¥ rSUPé%A?%(a&m@mfo (Q?QU@II"OFI TV B-4Q40e Pawerlggy + Bl
fol | owed i mFrRd). 7k, €. %)b)h/lti-ture'TEB"lH Rsl ohahl Iﬁl@mé?ér féfsoﬁe HiHUS at ?ZfOIBéI'E 0

viscosity i se drop 35 with 0 grans

t 300
wei ght and %’6@ "beiﬂsg@df%?‘ﬁta‘%@ﬁdﬁzﬁnuﬂ’ﬁs 200 grans of added | 23 27 January

2006 14D OBkAMIIOR8 PEEbakiHRR/ 40 Bowdahm Bin e?—"ﬁﬁ@@ﬁﬁﬁﬁ fk) Accdiifin td/tr%cos'ty
as measure&vagcordl ng to AST power 0)

2500 s-' o poise with a pseudo yi eI d of 1709 dynes per cm. To obt al n
the ink, 30.0 guvitmeeh: M xture 6A is added to Mxtuwe 6C with mxing at

3000 rpm for 10 raiartes. The result|n8 ink has a single fall tine
f006 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 Ihe

25  Hegman grind gauge, and then ground in a shot mill fo 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 immediater 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 mixiure 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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5 Laray at 30C of 21 seconds for 500 grams. The ink did not exhibit toning
when wusing in a single fluid lithographic printing preggasuarf2eoml e 7.
Synt hesi rogen bondi ng Vinyl Resin Containing Hy s 10066]
Sol vent %YQ&?@%@%MA 461.5 granms, was charged to a 10 lgrjéeac§or éebgw pped

Wwith a stirrer, a nitrogen inlet, a total condenser and an inlet port. A
nmononer/initiator blend of 371.5 grans styrene, 126.5 grans stearyl

nmet hacrylate, 23.9 grans divinyl benzene HP, 29.8 grans hydroxypropyl

met hacryl 3%1%@('?12 %c ove fTEanﬂfa R/IS%& %@ Féﬂaé&:%pd ltqgé ﬁQTWBEMU

through thei a peri Rour & and m nutes. During
addi tion, f(praver éavp@ﬁ@@ U@UW&@OM%} al 2 311t of12851 30 witd a preude aielbef was

bl anket ed_wirbapictriapene. b bafarPidiid 300 cPar OF RO bAl: BB sifee_added.

and the reactio S run our s reaction pr oduct
was pour ed 6CHwiugixing at 3W0spmafondP niinttes.a Tee rﬂsatltwermif bas gt&ﬂ@ﬁg’@" timee

measur esl appiit 40 A R -HMOLRLhAS SRR drdtns (N in & RRIrBh!
. LG

conver si on, asured as t%e percent e tota mars
convert ed uemgdﬁanalngletﬂuatlitmramutemntinmsocgs& 2. The Vi SCOS| ty was 12.6

st okes (bukhlg fube § ilqkaxg VM at
~cloud poi ntTWa g Vi nyl

Resi n Cont &reipsg Ami de Groups [0067] Sol vent ExxPrl nt 274A, 461.5 grans,
was charged int react ok AT | g ot al
condenser and i mﬁest ] port aﬁgﬁggg@ggﬁn vm.}htﬁﬁ st iér rq?é\rag’t ya‘%a‘g%Tééﬁ ?réor?z)rrer

i nitialor - rastat eqainp@d witing sBirer, 8 nijragen inletya totel condargeBand anminleitpedsr W

met hacryl a | Vel I

acryl am de%noﬁ%ﬁ@ut@fo?ﬁeﬁr@ ?(f%y]ﬁg was cﬁar gedgrqﬂi roug Blp}# eF;g){kn%ort
over a per 26@ grramg muwu@eranae HP, AN geams] hydraxy piviyt mettlnmylatheanfériﬁ&r ature
was mai nt bt ?Wo W th
ni t rogen. ter ngew qu(r?l({hlg v:[/ég%grg%peﬁget chngQﬂ:gErfPét v?} Q%E (%Fﬂ;/I?grS was
added and twe hpergcandoid rolomesnueuﬂﬁg)adcawradm tternmratuze weagr mainteinedndlasur ed
amount 197 RB6/ Gl BabE WEE b WG ARG ARRIACRS Gyt El on vas

103.0. The viscosity was es at e so vent 1ol erance was
688% and t BECHNKAmere aflded! andi the reaction| wassrunhigh a8. adgitiops! aheirs. dThe4 WO

03/011988 ?Jacﬁ@r?Hl%ﬁhfct%\%QGpouPQr{h%%/azfﬂ'@%%rahgpﬁﬂi a%htgﬁe?fd? 'sﬂ)'f'ag%oeﬁ@ m xer,

118 grans of the hydrogen bonding vinyl resin of néo were m xed W|th
102. 5 granegsuigfyameyrisef 1wnpelatie material (NVM) was 56 %. The percent

conversion, measured as the percent of the total weight of monomers converted to
20 non-volatile matter, was 102.2. 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%.

Exampte 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 tqtal 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 +-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 Example9
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308 (containi ng pht hal ocyani ne bl ue, avail able from CDR Corporation,

" Eli zabet ht own, Kentucky), 16.5 granms of al kyl refined IZ'Tnlaﬁml'yQDDEi and 5

gr ans - of 3’ 9§é)n wax. While mxing, 116.5 grans of a h ﬂ?ﬁs resin
sol ution ‘?8 2600 in ExxPrint 283D, available from VI I was added
and m xed at a high speed for 30 mnutes at 16011F to form a mxture 9b.
The m xi ng speed was slowed and 28.3 parts by weight of m xture 5a was
added to 71.7 parts by weight of m xture 9b. The finished viscosity of the

ink (cone in pl T@@S?heomat ‘?fs) %ﬂcfﬂ@e?om’ér 178 %ramg;oom_p %&drggg |nk vvas

tested for stabilit andtom raphi c rintrn
fount ai n sPaRding vipylgesinieé Exﬁmplﬂa%\ﬂ@r&aml)@d mtha?ﬂ%gramm:@‘rbjse flaghc15 Fe | nk

i et unce DonaroRahis; pAaBhEne, BREDS eRiBB. *lof" SRk CeRbAE, N A
gl ass beakElizabgthtpwn, Hengycky); 1@@9"@%@‘ alkyl défimet yinsews gfl, y:‘mdl5 gy ofnes  of
i trat e d%@‘ﬁf W Alce Fhing 1615 RIS FyaBBttoth fodf 30RG CRITRE U
homogeneousdt0t BAaPrinkA53R. availeble fapre dlevitekwas a_dJ;@d@ndrrslxm atdhbighggeaten

bondi I flush
157 " 207 4gy AT R SRR, e Il el A% i

Cor por at i ofiS-3Earts Pyevaight m"R@”ﬁtﬁﬁ:W@) addes ® T & parioby aelight of mbiure @bl i nseed
oi I, and 5Tgs fmBhef w@oszﬁetﬁf'tﬁé‘lnméonevv:%:@téﬁﬁéb@%te#%%&%%@f&%fp S,

hydrocar bon resin sol ution_(60% LX-2600 avail abl e from
Nevi | 1)) was adf$9nd ni xdbe ink wasitegted faredatfity anddoming in eshtla:(gra;ﬁﬂhllF to

f 5 T

01 g st ORGS0

vi scosi ty @?'@W‘ﬂtﬂwﬁkw@mﬂﬁ pl ate rheometer) at 300C was 101.8 Pa s.
[00731 Thepidioiwas. PR:UaRHiohQE aft frkhichlainind A alnfd kroRaidy) FApQr aphi

printing process. The fountal n stabnl r than 900
seconds, and 307k i nk pMbturedGa whs fiormednby guixifi dmpl glass bedl@r amdl

-Conpar | @s rati,ve exanples A
it V‘%?fx 1P e né?ﬁ%%}‘ B 8 gttt SpRRRefoTRRE b it ™
conmponent s r‘a?ﬁ‘énﬁ"ﬁ@'neamdrﬂ 4@am©rqﬁdnmnesluas nitiatet. edoi thist tvas fadbdeédwiong t abl e.

The Exanpl @8méae¥ etives WO 03/011988
PCT/ US02/ 2%%35 st hg é?@"{”ﬁi"g éﬁ#i‘ﬁﬁ“@g?ﬁ rfE%Q'g and for toning in a

“lithographi c prli0&¥f ]19 procesisg a Ebiginpspesd Lrbixer 113 Swgraensed ethai hyiredgen aci d
functi onalparamyl vifyt $adh Bf ERIATR ewds Wilddwith 102.5 grams of blue flush 15 FQ-
20 308 (containing phthalocyanine blue, available from CDR Corporation,
Elizabsthtown, 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 mixiure 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 fithographic
printing process. The fountain stability of the ink was greater than 900 seconds, and
30 the ink 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 Exampies were tested for
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Exanples 14 -16 were nmade with the acid functional vinyl resin of Exanple
3. The hydrophilic phase of all Exanples 11 - 16 cont 2rgafudri@o0s et hyl ene

gl ycol, e{,‘w gl ycol and water m xture of Exanple 5 r
cont ai ni ng c43 ?ﬁgéaci d and magnesium nitrate. In the co'rbr‘rbgr}gﬁi\?/%ﬁsesxarrpl es,

i nks were run in lithographic printing processes that did not contain the
hydrogen bonding vinyl resins of the invention. Conparative Exanples A - C
contai ned the vinyl resin of Exanple 4, which contains no functional

o b 10 .the. opent s .of the
0r oups, Sepshkil SR, BIARSSAGRR B, 15 RRSRE AR eor .
convent i on&kxampieis i 1 -riSdwéneadadeywitho ther dnich funotiortal un,\ljl résin bﬁExa?p[e 1;)Wh|ie |
ti I - ol I e n and was
ot ot abl o CxmERRR A6 v mabid iy Mo SEriShorkl 0B Sedial PEhBE Setifor e
was st abl ehydropijlic plasewsf allrExamplgsr 1t il goptanedsthe digkhyleniet glyoohigtintied t oni ng

Co. it t SEIRTepygte Bl orSetuple 52 Mo 2 AL Gk sk ool nent. 1 o

51 % of t haiieiedrlo dhe Gamparativeiestimples Linksoweredn srolithagraphic Aletiog peovessed dant |3
- M xture.5A . | e | eExampl eExanpl eExanpl e

111213 14155%ft gicéi igi-l Phﬁtg?ll tggﬁ&%%y%%‘%ﬁﬁgﬁﬁ%&&%%ﬁ% %a-rgﬁﬁct i onal

 vi nyl 81837Exarsplas éf- &xantpined thehyiny! vesin bd Exaraplaids WBizh 58&tak3 hoSdactBnabl ut i on’
~Uncoated b I 4 4 Dieth .

ol yool 2020959653570 o1 Tty Aparced befdy o s, ASBeaann obb B kSl
(secontdk) eareC GamparetiveCcEsamulk & v@isemn Girean IGmAG: 08A00N9&RI0RT! tainuar y
2006 PCT/ Hi5akad 458BcMBb7 Shiid Thaha!dhye SPERALALIESRIRALSA L (S GRIRR at i ve

was not stable in the fountain and was not stable enough to run in the printing
process. Comparative Example D was stable enough to run in the printing process,
but it exhibited toning on the first sheet printed.

Material Example | Example | Example | Example | Example | Example
11 12 13 14 15 16

Acid-functional vinyl | 8 18 37

resin of Example 1

Acid-functional  vinyl 18 18 37

resin of Example 3

Hydrocarbon vamish | 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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aliquid

Exanpl e AExanpl e BExanpl e CExanple D Vinyl resin of Exanpl e81837 4 Rosin
nodi fi ed37 hydrocar bon sol uti on4 (aci d nunber of 4.8 or7s@hikry 2006
" Hydrocar h32. 522.5 solution' Uncoated bl ack basep Tot al
2200. 50. gﬁ@o}:@ ]{ghyl ene glycol m x329292929 Fountai n Break %%’53@8‘28%85%00
(seconds) Tone(not stable(not stable(not stablel mediate enough toenough
t oenough 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 enbodi nents thereof. It
shoul d be understood, however, that variations _and nodifications can_be
made wit hiiMai¢r@lspirit and|Sooparaiivet h@qrmnmtweonc:amaaraﬁva €onfparative n
clainms. 27 27 January 2006 1| Aa [ € td on,
conpri sing_a_continuous oh'sgg%gr@nﬁ}l siln 'lT]lpf? dro %Hr@%lfra] n %\%ﬁéfﬁdpm yher
and an enmyinyl fasiédofpExeseple 9Bpri si ng vwmer. 2. A 31 hogr aphifc i nk
conposi ti ¢p, conprising a hydrophobic,| continuous phase cofprising a
solution ¢f a branched, hydrogen bondi ng vinyl polyner and an emnul sifj} ed
phase conpRosinng wat®pdifie®] A |ithographic ink conpositionjagcording tp
ei t her cl aj I 4 {wherein the emulsified phase further conprj ses
g?arbfé}[)or? %}I@c?t%ej fromthe group consjsting of ¢thylene gl ngoI,
di et hyl en¢ (apid/ownbertafided toy| ene gl ycol | tetraethyl ene glycol, propylen
glycol, d Q(glgﬁqgﬂgene gl ycol ] 1, 3-propanedi ol, dipfropylene glycol, 1, 4-

but anedi ol ycerol, and mxtures thereof.

Hydrocarbon vamish | 32.5 22.5

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 énough to | (fones 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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4. A lithographic ink conposition according to either claim1l or claim 2,
wherein the ink conposition includes from about 5% to 2ahpHuary0%ef t he
enul sified phase by weight. 5. A lithographic ink conmposition according to
either claim1 or claim2, wherein the ink conposition includes from about
10% to about 35% of the enulsified phase by weight. 6. A lithographic ink
conposi ti g apagording to either claiml or claim2, wherein the ink
conposi ti on i ncl udes from about 20%to about 30% of the emul sified phase
by weight.1-7. Alithagrpiiicipkicempesitiano agrorfisinton according to cl ai m 1, wherein
the emul sified RS s&Tm mﬁﬁe
| ithographic i r?l?gcorrpggl 'ﬁ%on ac@gw@%ﬁﬁoﬁgﬁo %Fﬁl cI al m 2,
wherein the eADEBIUYSTd RiKEE eomprisingaien nenber sel ected from the group
consi sti ng, of Almﬁdglrémc ﬁQ%MH&Slmt 8SaprikiAg Magnesi um cal cium iron(l1),
manganese( 1), CO%@ and zinc acet at es, hydroxyacetates, nitrates,
sul fat es, phothBX @hOIE’!Fdr%éwouﬁh@iﬁﬁaﬁ@ﬁpﬂﬁfﬁmrﬁog@htl@fmoﬁ 24 dwanabitior at es.
chlori desn yaRigeAbERding Lifflifdfmerand conbinations thereof. 9.. Al thographl c
i nk corrp05| t| on accordl ng to either claiml1l or claim2, wherein the
emul sified pha§%et§'®'lﬁﬁeﬁ§g§3%@?mpﬂﬁmgé¥atafnd a liquid pol on 10. A
it hogr apBi ¢ i RhiHoRpApRR] |H|5|%8mﬁ d&gro‘irf%) ! 8 cifinfh B Liafth z%ﬁer-
wherein the enmulsified ase ri ses at east onhe so (5' pol yol .
28 27 Janthgr §moleified Pbasmfurmeﬁ@gmapw%a|ltﬁwdcmms$ selsated deam dﬁrengrqup el t her
~claim1l o [ h gmn@e 0 S
sel ected F?r%knsﬁ?g]&g?fg@gﬁgod]nsﬁdst@ﬁ%bézéig&ﬁbut ane wgﬂe%}ﬁ% (o) s
pent aer yt 8galapr OPSG‘?Q%QI‘V%@PWPW@W glyesldt.8-opopangdiot, |d4nﬂ@mylerl¢ygim0b rlatrched
dendri mer Eutaﬁédud@f%ﬁé‘r&]'ﬁ{m&ﬁ:r d fhff hyl ol propane, neopentyl glycol,

2,2,4-trimeth ent anedi o 1, 4- cycl ohexanedi met hanol , hydr ogenat ed

bi sphenol 4 A, 66?'996{?@6@ inla 0omBOSHine awendm@ytp eifherugiaiontiouglaim2.abharein18 car bon
atons, anghe .&Péﬂ?hﬁb%&ioﬁ foiddas Rt abat 5°Ao bBDPﬁ‘?‘Bf‘Lh% drfilisi ﬁ%b‘bkase

accordlngto elther claim1 or calm ereln & emur

conpri sesWeighenber sel ected from t he gr oup consisting of citric acid,

tartaric gcid, A§RBHia ApEhitoR f I raphlc
- ink conposition 'acgoml%%}g?% el tIt ﬁ]qg%’tﬁg‘e‘flﬁﬁl 1 Bﬁawﬂh Wﬁé?@ﬁ

enul si fi eliefiasenresitioniisdudasy frem raamil ‘é)% teabaut 35% pf theemuigifiedcphiask
conposi tigpyagqording to either claiml or claim?2, wherein the emulsified

phase cong)ri sés from about 0.01 wei ght percent to about 2 wei ght
- A lithographic ink composition according to either claim 1 or claim 2, wherein -

the ink composition includes from about 20% to about 30% of the emulsified phase
_ by weight. ' '

7. A lithographic ink composition according to claim 1, wherein the emulsified -
phase includes a weak acid or a weak base.

8. A lithographic ink composition according to either claim 1 or ctaim 2, wherein
the emulsified phase includes a member selected from the group consisting of
lithium, sodium, potassium, magnesium, calcium, iron(Il), manganese(ll), copper(ll),
and zinc acetates, hydroxyacetates, nitrates, sulfétes, phosphates, | hydrogen
phosphates, hydrogen sulfates, chlorates, chlorides, bromides, iodides, and
combinations thereof.

9..  Alithographic ink composition according to either claim 1 or claim 2, wherein
-the emulsified phase comprises both water and a liquid polyol.

10. A lithographic ink composition according to either claim 1 or claim 2, wherein

the emulsified phase further comprises at least one solid polyol.
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percent of a weak acid or a weak base. 15. A lithographic ink conposition
according to either claim1l or claim2, wherein the egwljghddrpgdophase
conprises from about 0.01 weight percent to about 0.5 weight ~percent of
magnesiumnitrate. 16. A lithographic ink conposition according to either
claim1l or cI aim 2, wherein the enul sified phase conprises a water soluble

pol yner . AA titﬁé{ﬂ%lﬁ@iﬁ ﬂﬁ&ﬂ?&%k&uﬁ% éﬁ%PElQuhP@ n%@laﬁﬁ HhGherel éf'i' m 1 or

claim?2; vvhereln e erm ase conpri ses selected fromthe

group condhesemulgified phass! Wﬂ”ﬁ??r a pyanhsir |sgl@nt@§i frormﬂhy @veupygongistinmhef 3.3-
| y(et hyl k
pol y(e ybﬁ%e&bycq{&anmcgé@%% i Cofé?¥thnt$§ @dhdxghfaﬂ&tﬁ;ﬂ jcin

conposi tion, conprising a co I SI ng rogen bondi ng
vinyl pol yieerbeanghed @@iﬁ@fmes%stnmtﬂwb@éhﬂr@oﬁrdmt@d@jpmpee srlﬂoectlferljgwmm t he

group CongiBA kipdktfl- 1@%&?@&0@ 1@'8?61&(&93@9@1%&%! RYdrOE e BiheRbPUPS .

am ne groups havin substituents ree or Yewer carbon atons,
primary af gemgpen havmme hydsopd oraupi ared N 40 lepbut BRiberbon @derms @ t hree or

fewer cargRpRALBSRth&aber droups having pendant al kyl .groups of three or
fewer carbon atons, %% hydroxyl ester groups, hydroxyl groups,

sul fur - congai nf\d@@r@nﬂwnk ghiopptiianoarsosing tai eathargclgrroh ps claiae at waefetnat e
groups, af}ﬂect e@?ﬁ%d;ﬁt]ﬁdsﬁ PH@éseé)ﬁmeﬁ{BQréé?ecﬁéEW{&hftﬁeeé’r?B é&r‘i‘suﬁﬂgl% ”9 a

menber se oup consi sting and
conbi nat i 8¢id, terercanid, tmmzamdlandgombmewSﬂberepf lit hogr aphic i nk

t
coltion G o Lcorachi i SHfDERIA cbordr bl G Safi P SERRTE hiurdih,
hydr ogen ﬁ@mmmf@imgcg@p@msédethmqﬁmme group con5| sting of carboxylic
anhydri deqgr Ouﬂﬁltr}]onggmr:Ml% eém,s&uwn%eérdmg%‘eﬂﬁer%ampﬁoPag.gPQ Dhtbiy!

substltuents of t ewer carbon at groups, am de
gr oups- hathergnulsifigk phassugsuprisae fom aboutm%welght ewsentcfarmﬂt 2aveigld, ester

gr oups haﬁér@&t%‘?ﬁmka&bwgvﬁﬁw%m three or fewer carbon atons, (3-

hydr oxyl ‘ester groups, hydroxyl "groups, sulfur-containing groups,
phosphor ol%&- cé tf@lmphg it mm@osut@oacgqéwawltgermmm 1 atndamabuhm:emons

ther eof - 4 GflugRd shdseRlrBHBSErSAMELSS 09 RidfF BORENCE! AELEE sl o o oup

consi sting iqui yols tlons r eof
lithogr apmfeentmmmnlt@m accor di ng to el ther claim18 or claim 19

wherein tig hyg n%ﬁ%pﬁﬁgﬂt%% Sg%ha%%r}ﬁ{ﬁ?rt %ﬂﬂﬁ@laﬁ-’ﬁ% BEGIR ¥, -8R 9 oups,

-am ne groups havi tuen (Se lor fewer —'car bon at ons,
or conbi ntaeieondsified phase comprises a water soluble polymer.

17.  Alithographic ink composition according to either claim 1 or claim 2, wherein
the emulsified phase comprises a member sélécted from the group consisting of
poly(vinyl pyrrolidone), poly(vinyl alcohol), poly(ethylene glycol), and combinations
thereof.

18.  Alithographic ink composition, comprising _

a continuous phase comprising a hydrogen bonding vinyl polymer that
comprises hydrogen bonding groups selected from the group consisting of carboxylic
anhydride groups, primary amine 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, acetoacetaté groups, and
combinations thereof and ' ’

an emulsified phase comprising a member selected from the group consisting

_ of water, liquid polyols, and combinations thereof.
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thereof. 21. A lithographic ink conposition according to either claim18 or

claim19, wherein the hydrogen bonding vinyl polyner eopyBhif¢2008 i mary

am de groups, amide groups having N-al kyl substituents of three or fewer

~carbon atons, or conbinations thereof. 22. A lithographic ink conposition
according to either claim18 or cl a| m 19, - wherein the hydrogen bondi ng

vi nyl pol r %@'ﬁ: A lithographic ink conposition
accordi nthgg e%qﬁwrg'r 'm(%rﬂééglc arm I§S"?g3where| n the hydrogen bondi ng
vinyl polymer aohWb@mblmmnmwmcpbaﬁeydmmpr@"w Gupelutior4f A Hrandhedr aphi c

i nk conpog, I t he

hydr ogen b 'Jggéh Bg&ﬁwmg 5%&é@@%F%€i§%i§dﬁﬁaﬁg§E§h §\3°”r?g pﬁe%cﬁan al kyl
groups of fI‘Dhilrél@ @pup easistingr tocarkexyie antigiridpdgrons, peitagy agring gEUPET

i ther ol Sine, 3RUEC haviig o' BOALERE of Dt of ITRA S RAEDRANBY | 0
conpr i ses agigef moun@mrdrlaimgd;@rlwm Nzgiy! AUbStltuacmg?r afptlnr@e pnlﬁevmrqadmnt i on
2C00r 1 10l s LLPLe WA 80 A dBone HREE' ) (G DyBlPHER DN N9

vinyl pol yrrer corrp oM the group
consi sti ngydrbxy uéslterngmuas,l dycyoxgdupg;rpupml $uorcordainigg ogrpeps, phdsbbaiods gr oups,

- sul fone gr p. Q hosphor i phosphat e
aroups. pRo LR TR BR RS B Y R PRl BBy o D7°SEntary 2006
27. A li t hogr apﬂnemulsrﬂedqnhawsmmprmmmmrmhengelecﬂedafrbmdhe gtcaproondiftingr cl ai m
19, V\,her h el IRYANY | ymer conprises vinyl alcohol
nonomner i cgfw#"'f zqmégopﬂg’l Efn[ g?bé'%ﬁ"’es h?ﬁé)og'orrposi tion according to claim 22,
wherein the enalighdgraphic [iasempositiard escading el dither claﬂrﬁ 1A drididimgni@phi ¢ i nk

corrpositioH accg §i7 rg to el her. yjl b,m 18 or .cl ai Whe(I;UEI n_t he hydrogen
bondi ng vIASETHBE P¥E 9%’6%'} YN PE HJSfﬁ%TP%%’?W'm&M‘BV‘&&’ Ay al8Gen

bondi ng ggmups haBiy NAalkyl shiglitwepits of thrde arofiewerscdrbam ateereso odicogbinatiarist her
claim18 cI aim19, wherein the hydrogen bondi ng groups of the hydrogen
bondi ng v polyrrer function as hydrogen donating groups. 31. A

l'i t hogr appi. c | Alditeogmptdd inko no@pasitiah agedrding i tb hedthec Ickairm ﬂ&Boorcla:uhaiIQn 19,

}/\/nerel n thﬁ%remé?gen gong n LOUpS ofrthe rr;] droI en bondin pwg pol ymer
unction L‘fgﬁ A ‘gﬁ‘ﬁ'lgr% )EPSUBE CHIPNISRS Pf Blg?ré]\@ﬁlgé r?k ﬁp05| tion
accor di nggroape haiviry Nedliayl sulidituentsc biaihreeld, fewer carbon atoms, or combinations
 thereof.
22. A lithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer comprises hydroxyl groups.
23. A lithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer comprises carboxylic anhydride groups.
24. A lithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer comprises ester groups having pendant
alky! groups of three or fewer carbon atoms, B-hydroxyl ester groups, or
combinations thereof. '
25. A lithographic inlg composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer compris_es sulfur-containing groups.
26. A Iithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer comprises hydrogen bonding groups
- selected from the group consisting of sulfonic acid groups, sulfonarrnide groups,
sulfoxide groups, sulfone groups, mercapto groups, phosphoric acid groups,
phosphate groups, phdsphonamide_ groups, and combinations thereof.,
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wherein the hydrogen bondi ng groups of the hydrogen bondi ng vinyl polyner
function as both hydrogen donating and hydrogen accepbrggn@gregpsm 33. A

| i t hographi c ink composition according to claim30, wherein the emulsified
phase includes a weak base. 34. A lithographic ink conposition according to
claim 31, wherein the enulsified phase includes a weak acid. 35. A

| i thographyc | RKyf; é@h@@o.ﬂfiwﬁ&l '&?c&r&‘mﬁ'tsh&{he?'c‘l’ali.ﬂ‘ i'qgo?rclé%hf'i'l 19,
wherei n the hydrog ondi ng vinyl polynmer-has an equi val ent wei ght, based
on hydr ogberebotihgi hygiregesupending viyl pelygier Zbomptis€s3@idylgalsoisol eenamplicval ent .
36.. A lithagraphic ink conposition according to either claim18 or claim
19, wherein the hydrogen bondi ng vinyl polymer has an equival ent wei ght,
based on 2%hydrAdithegaphigi inly cgmpagition adconting to elbiou2,20haei0 the amslsfied

equi val ené 8 Fncides gt rbad%Qi c ink conposition according to either claim18
or claim lba Wherain e hydrogen bondi ng vinyl polymer has an equi val ent
wei ght , bd&ed Srithdgyaphigydnk bompdsitiprg rouquding db dithemdcidirouts 22 0deigr &8s per

equi val e : .ner V. 8 ] r:ﬁfﬂa{?. i nk.
conposi t?%rﬁérglélg@rgmygéﬁtgg %@?ﬁgﬁ'@ﬁﬁoﬁﬁ% %ﬁ@%%? rgh(‘loé)ﬁ)"llévt\;?ﬂﬁgi n rgt hydr ogen
bondi ng viyapdgendiopdivg gemmper i ses acet oacetate groups. 31 27 January 2006 39.
A |ithogrgphicyi ﬁ[mp't' rdi ; | ad : rei .t he, hydrogen
bondi ng viﬁr?lyl %g%ﬁgr Isﬂgokgnngﬁﬁgbedg%%éggﬁ %gg}st%%%%ﬁoc%é#] ﬁgdvi ng two
or nore Vhgreindhé hydsogerdidngingrgresps of thenbdregent bendingvityl paipmerdundtiohogr aphi ¢
i nk conpasi ¢, | claim 19, wherein the hydrogen bonding vinyl

. pol yner i%@ﬁ%%@géﬂlg@?%'di vi nyl benzene. 41. A lithographic ink

conposi tidn ackditteigraphicoinkl eompdsitionwaenoeding tiheithgd carent8 bomtiimgldvi nyl

pol ymer i [ ' ?IQRME . - ' r 100
grans of %%%hé@%#%@?g%gﬁoﬁ%ﬁg%st or?ggr?%ﬁg'ﬁgﬂwxgﬁlﬁg&?ﬂﬁ&%? nor e

pol yner i zstiydragehyceentioglgroupansat ur at ed bonds, 42. A lithographic ink-

. ) ol A : _ .. vl
ol yor 12 pol s uHeBbaleCick Sribckiont 85ioRy 15 SL KBHT " B TS L e s
per 100 gvlemsindtie minegeerbopdingmeeunsend thef hyalrodeadondiog einyoprdyreer fhestiong two or

nore poly i t hyl eni ds. 43. A lithographic ink
~ conposi ti%ﬁﬁoélﬁ@ﬁirﬁqeﬁgﬁﬁgﬁ@ %’?&mh%cgaé%cﬁé&ﬁl"%tdqﬁg ydrogen bondi ng vi nyl
pol ymer  i33. polAfithograpbic ik campositionadusatdirg. 101daino3® brhereio tixbémulsiied val ent s

per 100 . of olynmeri zed of at |east one nononer having two or
nor e pol %@%&n&@p%@é%k&ﬁ%al | y unsaturated bonds.

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

35. A lithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer has an equivalent weight, based on
hydrogen bonding groups, of at least about 1800 grams per equivalent.

36. A lithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer has an equivalent Weight, based on
hydrogen bonding groups, of up to about 20,000 grams per equivalent.

© 37. A lithographic ink composition according to either claim 18 or claim 19,
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. _

38. A lithographic ink composition according to either claim 18 or claim 19,
wherein the hydrogen bonding vinyl polymer comprises acetoacetate groups.
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44. A lithographic ink conposition according to claim19, wherein the .
hydrogen :bonding vinyl polyner is polynerized using af japasy 200@ut 0. 004
equi val ents per 100 granms of nononer polynerized of each of two nononers
having nmutual |y reactive groups in addition to an ethylenically

unsat urated pol yneri zabl e bond. 45. A lithographic ink conposition

accordi ng,40 clyaj . rel d ' ] I has been
branched \:/S\né't h Qq@%%?hlwe%k@gw ?%%Xﬁgﬂg?SU%%S'?R@%%{%B‘%&%%#] num

gel I'ant s, bendingvihyl petymer issredirearized bkiog yt Easidone meangr dgying iwo ocwots nat i ons
t her eof . .1 LGy |4 on according to claim19, wherein
t he hydroggﬁmé%%dr?g]%gg@ﬁ%&dgg gfr?e?%mﬁ&a{sd%been branched with a nenber

sel ect ed #8.om AHighagranhic ink meipesitiorny acfording rid relaim dde whertsin theabysdroggrum num

triisopro de . al um IS SES e ' um num di i sopr opoxi de aceto
~ ester, al E‘?nﬁgﬁ%m yg%{égpeffﬂrlfgﬁeﬁg@gﬁﬂ#ﬁ%)@%&lzﬁ%reof_ 47. A lithographic
i nk conpo4i.ti oA litvgeaphinink tcompbsition aegording teictaim 1@, Whdreiythe hydrégendi ng
vi nyl pol . |l eqy’ [ ut 1000
and a vei EEng A BoDHEF B a8 RS ¥t sl boeiauRicnler 4892,
January 2g¢@6s48f menbmehquplyapsiiized iof katcleapto sie i noenaaas ohalingg twa o¢l mpre 19,

wherei n tBg{"n?%g%e%%%@%&8’88%{5%@%8)?"(1 mer has a wei ght average nol ecul ar

- wei ght of \ | i thographic ink conposition
- accor di ng42.0 cAdithegtphionnk ceinposition agairdipg to claondinwhereinythepuldyegen has a

ol ydi speg s : t..a . ) it aphi.s i.n ition
'gccgrdi Ir[:gﬁ@cgﬁ%l g{n%ﬁ%g!yﬁﬁelrs ePﬂ%ﬁ'ﬂa;éﬁy?frg'gaéﬁbhbgﬁ%iﬁng'%?nf)"?l léBé ;’gg)? has a
pol ydi speedtiivajents pert 100egrams aboanorsér. pdiymenizeldi af lab ipasipdrieonomdmerdgyingi t i on
accordin | . ' : di ng vinyl polynmer has a
pol ydi spgws?i%tr&%% B}P'}%r%na g%%hggﬁ'?%yg%]gé@gﬁg%fﬁﬁ%z. ,% i t%oglroapﬁi c ink
conposi ti4h ach dthegraphtcank lcanposiiion adverding ta bizinh 18y whemnin therhyidnageni nyl

ol yner ' rSi. 0 3
_ Ioi t%ogr aphi gﬁ}gﬁ&ﬂn}éﬁh%@@?fi'%y ° (%%{zgénn%?@%%aﬁgiér%%ﬁgfb%eﬁ)egﬁoﬁg' f/‘dr ogen
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-grams of monomer polymerized of each of two monomers having mutually reactive
groups in addition to an ethylenically unsaturated polymerizable borid.
45, A lithographic ink composition according to claim 19, wherein the hydrogen
bonding vinyl polymer has been branched with a member selected from the group
consisting of aluminum gellants, alkoxylated titanates, alkoxylated zirconates, and
combinations thereof. '
46. A lithographic ink composition according to claim 19, wherein the hydrogen
‘bonding vinyl polymer has been branched with a member selected from the group
consisting of aluminum acetoacetonate, aluminum triisopropoxide, aluminum tris-sec-
butoxide, aluminum diisopropoxide aceto ester, aluminum oxyacylate, and
combinations thereof. |
47. A lithographic ink composition according to claim 19, wherein the hydrogen
bonding vinyl polymer has a number average molecular weight of at least about 1000

and a weight average molecular weight of at least about 30,000.
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to about 125C. 56. A lithographic ink conposition according to claim 19,
wherein the continuous phase conprises a further mater7abngalyeooed from
the group consisting of polyesters, alkyds, phenolics, rosins;

cel lul osics, rosin-nodified phenolics, phenolic-nodified rosins,
hydrocar bon- nmodi fied rosins, maleic-nodified rosins, fumaric-nodified

rosins, jydro R%{rﬁ)@whf‘cslhk‘%?mpgnﬁcgﬁéﬁ%%nnd’ itd%lhmpq yﬂﬁéémtt'ﬂétm,g Bﬁt —

hydrogen bond w 't i nations t

i t hogr apbringlingnkindopgiysen ham aaweighld Bwyage) mdlegutar eeighinel af lﬁ?aﬁihébq'lﬁr t her

mat eri al i(ﬁ)d)dbC' uded in an anmount of from about 1 part by weight up to
about 100 parts by weight for each part by weight of the hydrogen bonding
vi nyl pol4fer. A&Jmogmphlqrnbgorap@ﬁlam akcosdng tos tleinb i 9.awberelti thg hydragei m 56,

wherein t unt of from about 3 part
by wei ght&ﬁp @ﬁbm rﬁ%%l%sf%olﬁmﬁ?e’?&ﬁ%ﬁle %}ra% "part by weight of the

hydr ogen &ibndlﬁndjth@mﬂwhmpbk mrapemim awordlmgwt;gelalph‘lg whgretnohg dwidtogen
accordi nqx;ngl?g &?Tey%raetg&ﬁ,&%g%x,%gg@&t #B8NdHgg vinyl polyner is

~ polynerized east wel ght of acrylic 33 27 January
2006 est &¥’ls haw mhlcealspomp&slmmsimmtq vlaimal @,oMbgreipdhe ihydrogesed on

t ot al - di t
- oi'ai m 10, ERRng R Eimeies fhyd RAIGRA | Bhu “’ﬁ‘o bl o er i 2ed usi ng
* from aboufi2- 15% fithogtsehic l@@%mpoamngmcorMQ b?c¢i§lm & esmezﬂalg tﬁa\hyﬁ@gen om about
eight to ed on total
rr;)gomer \Atg:fﬂ gﬁ%’ \ﬁﬁgﬁﬁﬁlﬁnﬁq{aﬁ%&%a}ﬁptgrﬁx?f @@ﬂ%&’g?ﬁ?{}h'agg'éto ing to claim19,
wher ei n t3e  hyAllitbganaphis did cergpasitionl agsordingeto ¢laimpdd.ywhareindtie hydioger r om about
50% to ahoy m@o\?i/ F?E*OWEQH{EIS thheﬁré’tfc%flﬁlasg’%ﬂgttl&? térﬂ%@]’%tu@%ﬂg\% i ght . 62.

A l'ithographi osition, npri'sing a hydro cont i nuous phase
conpri si dgmperadlreit i on of a branched hydr ogen bond| ng vinyl pol yrrer and an

emul sifieg ph%ﬁh?@%bﬁg mlé‘éorFl%l:ﬁ%ﬁ SecSRAnPld él%?ﬁ Pé‘ﬁﬁ!f@éﬁrthé! iy Hl%

di spersi on’ par ane val ue east about arit ter val ue
of at | edwondinglymyt palymerfhsza mdneugdmlasartmnﬂgorpmrmtene m‘aﬁt Le@st)abcmt | east
about 10.g463. A lithographic ink conposition according to claim62, wherein
the di spersion paraneter value is fromabout 8 to about 9, the polarity

- par anet erS5val Jelithegrapiiminkabwuposioncacebesing ©, claimd1%, whetigit rthe dsidiogeni ng

Eg:rg??tsﬂ?oﬁ&hg %ingﬁpélyr%? tﬁ%%e&r%tl&g g{argg?rgh%@(gﬁ tef ggd:t\zjir%ﬁt‘&ﬁji LBt EBé¢0d,
to about 125°C.
56. Alithographic ink composition according to claim 19, wherein the continuous
phase comprises a further material selécted from the group consisﬁng of polyesters,
alkyds, phenolics, rosins, cellulosics, rosin-modified phenolics, phenolic-modified
rosins, hydrocarbon-modified rosihs, maleic-modified rosins, fumaric-modified rosins,
hydrocarbon resins, polyamides, vinyl polymers that do not hydrogen bond with the
emulsified phase, and combinations thereof. |
57. A Iithqgraphic ink composition according to claim 56, 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.
b8. A lithographic ink composition according to claim 56, 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".
59. A lithographic ink composition according to claim 19, wherein the hydrogen
bonding vinyl polymer is polymerized using at least a_bout 15% by weight of acrylic
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printing using as a single fluid Iithographic ink the ink according to any
one of clains 1-63. 34 ' : 27 January 2006

esters having at least six carbons in the alcohol portion, based on total monomer
weight.
60. A lithographic ink composition according to claim 19, 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
portion, based on total monomer weight.
61. A lithographic ink composition according to claim 19, wherein the hydrogen
'bonding vinyl polymer is polymerized using from about 50% to about 80% by weight
of styrene, based on total monomer weight.
62.  Alithographic ink composition, comprising _

a hydrophobic, continuous phase comprising a solution of a branched,
hydrogen bonding vinyl polymer and

an emulsified phase having, as Hansen’s solubility parameter values, a

dispersion parameter value of at least about 6, a polarity parameter value of at least

about 4, and a hydrogen bonding parameter value of at least about 10.

63. A lithographic ink composition according to claim 62, wherein the dispersion
‘parameter value is from about 8 to about 9, the polarity parameter value is from
about 5 to about 8, and the hydrogen bonding parameter value is from about 12 fo
about 20.

64. A printing method, comprising a step of printing a substrate by lithographic
~ printing using as a single ﬂuid lithographic ink the ink according to any one of claims

1-63.
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