LI THOGRAPHI C PRI NTI NG | NKS Abstract : A single fluid Iithographic printing
i nk conposition includes a hydrophobi c phase and a hydppgandarg26¢aui d phase.

The hydrophilic fluid phase contains water or

| i qui d pol yol or

hy dr ophobii) INFERTATIRWL APHYC ATIRY BVRIGEHEDIBER AYE PATENT COPBERARON TREATY R4

hydrogen bond with the hydrophilic fluid phase.
preferably branched, but ]

i nventi

excel | ent fount dnemagoralBvrgaby and re
03/011988 PCT/ US02/ 24635 LI THOGRAPHI

remai n sol ubjzg
o) Yoo IdeBetsdl Bivperty Origanitatient

The vinyl polyners are
t he hydrophobi ¢ phase. The

Y ",

I NG | NKS CRCSS- REFERENCE TO

RELATED APRU3)@A@nGiGal[Fa0ddionTites appl i cat i on i $10xInteypational Enblisption Numlert of
Uni ted Stat @3 Felgumat2863 (13922080t i on NPCU9/ 856, 40W0 103/0d1988 A1 2001,

whi ch i

S a national_.st age of

PCT/1JSQ99/ 28173 filed Novenher

291999

i S a co@h midahtioupaht dlRiikcex@dn™St at ©@®D 1082 e(31) Wsiplated ScthtesGiuidNg): AQNWR A, ANIAT, AU,

filed on Novenber
31, 200Q1) rasatlolil SppagafidniNa@berONPATAISE280NT | NUER PBRK M,
United States Patent Application No. 60/309 %ﬁﬁ&ﬁl’?
10 t he dySelasisidBiigDaeachugk: 2whicce@ee in

30, 1998,

FIELD OF THE | NVENTI ON

0 0O

/011988 Al

)

=

00

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Pata:
60/309,617
10/054,261

Us
Us

2 August 2001 (02.08.2001)
21 January 2002 (21.01.2002)

(63) Related by continuation (CON) or continuation-in-part
{CIP) to earlier application:
us
Filed on

10,054,261 (CON)
21 January 2002 (21.01.2002)

(71) Applicant (for all designated States 'except US): FLINT
INK CORPORATION [US/US); 4600 Arrowhead Drive,
Ann Arbor, MI 48105-2773 (US).

{72) Inventors; and

{75) Inventors/Applicants (for US orly): LATUNSKI,
Mark, D. [US/US]; 703 W. Tyrrell Road, Morrice, MI
48857 (US). GELARDEN, Dennis, R. [US/US]; 14115
Golfview, Livonia, M1 48154 (US). BATTERSBY, Gra-
ham, C. [GBAS]; 2460 South Seventh St., Ann Arbor,
MI 48103 (US). KINGMAN, Kevin, P. [US/US]; 25152
Mohagany Drive, Brownstown, MI 48134 (US). BALYQ,
Rick, A, [US/US]; 145 Orchard Street, Chelsea, MI 48118
(UJS). OBERSKI, Michael, V. [US/US]; 545 Dupont,
Ypsilanti, MI 48197 (US).

(74) Agents: BUDDE, Anna, M. et al.; Hamess, Dickey &
Pierce, P1..C., P.O. Box 828, Bloomfield Hills, MI 48303
(US).

now U. S. Pat ent AhBA, BBEGIHOBB 82, CAl GEIRJOOR: dbher

rfiC E ES, By @R PRI Girfelf:

ﬁﬁﬁ&rﬁ& Jﬁ?ﬁﬁpﬂ "%ﬁﬁ‘%-

81, SK, 8L, T, TM TN, TR, TT, '[Z,UA,UG US, UZ,
VN, YU, ZA, ZM, ZW.

(84) Designated States (regionall: ARIPO patent (GH, GM,
KE, LS, MW, MZ, 8D, SL, 87, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

- Buropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rale 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(1i}) for the following designations AE,
AG, AL, AM, AT, AU, AZ, B4, BB, BG, BR, BY, BZ (4,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES,
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JF, KE,
KG,KP, KR KZ LC LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU,
SD, SE, SG, 81, SK, SL. TJ, TM, TN, TR, TT, TZ, U4, UG,
UZ, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM, KE, LS,
MW, MZ, 5D, SL, 87, TZ, UG, ZM, ZW¥), Eurasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fi, FR, GB,
GR, IE, IT, LU MC, NL, PT, SE, SK, TR), OAPI patent (BFE
BJ, CE CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG)

of inventorship (Rule 4.17(iv}) for US only

Published:
—  with international search report

For two-letter codes and other abbreviations, refer fo the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: LITHOGRAPHIC PRINTING INKS
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[ 0002] The present invention relates to conpositions of |ithographic

printing inks and |ithographic printing nethods. BACKGROUMLS 2008
| NVENTI ONVOD3p0088] Printing inks generally include one oPCTVOR®/M&HSI Cl e

‘polynmers or resins and one or nore colorants as principal conponents.
Printing ink vehicles nust.nmeet a nunber of performance requirenents that
I ncl.ude both requirenents related to the printing process, such as

sui tabl e consi stency and tack for sharp, clean inmges, suitable length to
avoid fly or mist, or propeLiTHYGRAPHIGPRINENGSINKSS, and 20 requirenents
related to the printed i mage, such as gl oss, chem cal resistance,
durability, or color. In general, ink vehicles include one or nore

material s such as VveaIROSBIREFERENCE TOREWATRD APPLIGAFIONS and pol ynmers t hat

contoute Lo, Mg, POl wplCSRE S0 AR S e S ore
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produced b t i \s_of  the te.wth an
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typi cal | i procigivaphtiteglr Siates Ratesd Applivatiss Not 6@1309 8t E filey lonnAlgust 2, mm COMes in
eous fountain solution

cont ac eni n rs that trans

fot nelthy B shRERaR PR Ml o8 ngoradategnerdh o A tepened pl at e ¢ hen
contacts an inking roller, acEHpD ogmmm\m{mow in the oleophilic inage
areas. The pres rator.ust contin al nonj t or th ri ocess to
i nsure t hat theﬁp@&ject bal% REeser iny '}/}?F%ﬁ §‘Eﬂ1?ﬂ§l9 é)ﬁ&*"t"ﬁéf

mai nt ai nedpririing iﬁh@éﬂﬁ/!ﬂib@%&;c&a?mﬂﬁ@ﬂﬁﬂbd%% PCT/ USQ2/ 24635 t hat the | nk
adheres to the printing ar t rinti areas, of the plate in
order to produce a sharp, %ﬁﬁeg@fﬁ@@%ﬁ'ﬁﬂﬁ’%%@@f The industry has |ong
soughtisan of f sefo Nt | NOP@tPG HHS g@ﬁdrauﬁ&mem%rmmir@wﬂus pbipdersigul d not

require a separate tountain splution. \Waterless es hae n made by
appl yi ng t@sg‘ﬁea’}‘rjoﬁ”? (PR JRorg et §|qS|FEf5‘ﬁ5’a[ ﬁ%@?neﬁ %H ?SI ow

surface engigymastairfunibel ofgeifthadite troguitetents! irfat sndlud@oustgh rr@ﬂurbrredts pl at es
- are expensi and require ex

er ensi ve eci al.l y-coal ed press
o o Sttt BN R tng Pt s e SR cppais BRG AR ekl Sy et hod
al so servigmgas, suitdi hgth & Heiid @ formist, haveroper aryitigr eeiraderisticpranduci ng a

singl eZOf | urecci]uwements 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 o 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 fo

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




10 I'ithographic ink, i.e., an ink that does not require a separate fountain
solution, that can be used with the industry-standard2prasses 2008l

al | - met al W61 @3(0a988 Par ki nson, in U.S. Patent No. 4,045, 23PCTUREZ/2AIS r e

di scl osure of which is expressly incorporated herein by reference)
describes lithographic printing and earlier efforts directed to producing
a single-fluid Iithographic I nk and the tendency of single-fluid inks to be
15 unst abl Ki.ns notes that ink enulsions containing a solution of

P
glycerin aﬁﬁat tE%I'?’%a of ©°dhe prieiine, areqs. it PR the puntingtaneas, chiegiigiedni n wet s
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ethylene glycol, and propylene glycol. DeSanto, Jr. et al, in U.S. Patent No.
4,981,517 (the entire disclosure of which is expressly incorporated herein 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. '
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conposition, conprising a continuous phase conprising a hydrogen bondi ng
vinyl polymer that conprises hydrogen bondi ng groups gselesi=eg2606om t he
group. consisting of carboxylic anhydride groups, primary am ne groups,
am ne groups having Nal kyl substituents of three or fewer carbon atons,

primary am de groups, am ggmgﬁ%pﬁxﬁﬁm\h& ]I@f\ll substituents of three or

fewer carbon atons, ester ~groups having pendant al kyl groups of three or
f ewer carbon at ons, A(fashasient \df the sireserngriougdionhyrdvioley | a dthogrphic ink

sul fur-cont ai ni.xr roups., phosphorous-containin r Qups, .acet oacetate
aroups,  aHIMBCHHTHEPMERS g R r A BngR P AR SRR, TyAEEN HEBARe Iy o
- menber sep@igieflahd aMehfifsiBEdDptiasetphSsintpwatervat er, i qui d pol yol's, ~ and
conbi nations thereof. A fourth aspect of the present invention provides a
li t hographi c ink pﬁr?ﬁﬁ%’?q peRect ebmsrpreseny "&VWGPW%‘? F’@BEE‘"’!H’? 0K phase
conpr i si NgorAp&&HicH, | Bpridinga Phafphetic, ByRiRBAS Praseicathprisiyl a Reluiisk! t hat

conpri ses hydrogen bondi ng groups se! ected fromthe group consisting of
car boxyl i ef @nthyanched. drnsligasn hondingy virwhi pelyraefo @pd, aanemwlsifiesuphagayi ng

N-al kyl s of three or fewer carbon atons, prinmary am de groups,
am de gro%@bﬂﬁ%w%%{l- al kyl substituents of three or fewer carbon atons,
est er groups havi ngAdbindiaaspect| dfythe prosgrd in¥ertiongeoddes ewiithographisank at ons,

- ( 3- hydr ox ter ar ' dr S fur- Lni r ,
bhosphor otmegsifn. fpRgRga Bt ShAsR it FORlReB RAr At A
thereof  palgman thau:ccshfpirieds ﬁfydﬁ@geéﬂlmrﬂm:gngrcmpgeaﬁﬁgteﬂﬁr@m ghie Lgmup; heA
group consi st n of water, I qu olyols, aha CoO | nat1 ons thereof. .
PITLD aoperneisyng afeaghayi annydlidel oBiios iiaBeamna ShugsagRne JIuDs
conposi t i Raving RCEKYI SuPStitderty OF P8O Bi fowet @QBFHON LM sPHRASCATRIEI RS, &
solution of a branched, hydrogen bonding vinyl fpo ymer ‘and an enul sified
phase hav@hife greypsihaviag N-aliyl gupstitysnts HF dreecr feweliesrbor alprIseesiehn

t ; 2 I ' t
Dl e of 4ib8b BiafingHerdBP et bupS eyt el aBefl PhidrbgRel 2P
| east aboesterl Groupsshydrbxyl gpeuds, alifuheontaiedgngrolps,eptidsphomussdodésniag pri nt i ng
t hod, i Si t f i,nti . t lit hi inti
Usi ng as SOUPRIEOHaRide Fodire rd sarbnalionp feerenk aad Saermristedibse h
singl e flg¢brApridindaghénbecsdectad ifidtn kﬁ&gmﬁmbktw offater iquid ®obyols,

hydr ophobi ¢ phase and an enul sified hydrophilic uid phase. The

pydr ophob*'r"?fj S%B@@tiwhé'@%r i se a hydr ogen bonding vinyl resin. The terns
p‘é: %Lr ;e; 'r gpai‘gg b@\fa%rrmm ﬁé’&éc‘( B the BedehE RldesioOROTRIGS &/ itRBErabRicShK t ©
: 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, 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




reaction polynerization, or addition polymerization, through carbon-carbon
doubl e bonds, using vinyl nononers (such as acrylic ang¢Jjaridracossic
nmononers, - other  vinyl mononmers including vinyl esters and vinyl aromatic
nononer s i ncl udi ng styrene) and ot her ethyl eni cal ly unsatur ated nononers
copol yneri @ﬁé |h?:1 I nmer s
refers to Pﬁ&'s f"“}p ﬁrr%art%- %&\;:bﬂét 'g@régllrj% ? %%8% bgﬁmb nds with

t he enul spéramletbyatﬂ@@bféﬂ!eaétlamdt1qnhase The vi nyI poI yners are preferably
branched by including  in the polynerization reaction nononers that have
two or nore, preferﬁ‘bff"’ﬁt t%e%‘a@ﬂ‘ﬁdﬁes%tt"@é‘anﬁpnWOY'@%%ﬁlﬁﬂ*j't'ﬂ%@%B‘l’%rer with

a limted f e
"branc hedc f]g% ?t@ﬁ %?E!’lénﬁée Sﬁ Héét ﬁﬁlltl‘?]{gtr %5 ?E’ﬂw@{l%‘ﬁgtag?ﬁna%r gani c

sol vent s, ﬂumltliﬂ&rgradﬂﬂmmk the inkney défimet absver osslinked into an insol uble,

t hr ee- d| nmensi onal networ k structure that .can only be swell edoil%/ sol vent s.

The branched " vi nyl p@P?‘ﬁeﬂ‘ﬁ dithqgraphic \RERting dnk, ﬁ@ﬁ‘@@é'ﬁ'@ﬂlrﬂ)a)‘ &

sol ubi | it w4 [ S V|ded a

met hod of H%@Pﬁg&gﬁ) In %crgjnn%%seﬁﬂ]%lﬁe@ fdyhﬁig fhuw?hsﬁél -lnf(':éjfrb, ua heﬁgse and a
hydr ophobpbamaare coingtise anhydnoegerdborading tvrnglaresm sﬁiwterma “omylvriesml” andm n that

can form rogen bpnd i nteractions th t h ophilic fl hase The
hydrophoblt.| n rPg’ @?fgﬁr%%‘?ffﬁmrlmp@ ang r ‘%ﬁrr@ z‘gy‘ﬁ‘@Fs @Eﬁ??f‘?‘ﬁhﬁp #8si ns or
ol ymers Eﬁ,ﬂ% e S r e

Fl t%ogr aph%ébﬁ{s)'lﬁl gl’e ?{'Z%ﬁ%ﬁ)l %’Eéo f:&ﬁﬁol?m@é%ﬁlﬁgnth?&’?g ?dr%é%mntg?%ﬁh %gbl@

unexpect etbydgpusingdal nmruinhem(akm abacryigrarbbmettexbryie mbnohers lothat i nks

with excel]e f ount ai.n abl and I’:‘Sl s ance to tonin 7 Januar
5006 et AVTHMSESER D TRgiog: VitgE asie AN B UG Tk

conposi ti gfferi CAHE ioRkrt ch&ﬂa‘ﬁldaﬂy %méaﬁﬂat%ﬁenﬁnﬁme?sfé lérrﬁé?i&%bl'éawmg a

hydr ophobi ¢ conti nuous phase th contal ns a hydrogen ondi ng vi nyl
pol ymer atigsanTleartdrsi 'ﬂ'lydnbgphetxmdtrigawlrwbmlamms refersrtp thode Yjoyipahmhgrs! , or

et s B ot o8 B SAbGe G BRTSAGL TR Rulle "

sui tabl e pRgsd nk vehicles as well as pignments, while the hydrophilic fluid

The vinyl polymers are preferably branched by including in the
polymerization reaction monomers that have two or more, preferably two reaction
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 S|gn|f icant
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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phase may contain additional materials as well as additives such as weak
acids or weak bases to enhance the hydrogen bondi ng stygagahdiy obog he fluid. .
The lithographic ink conpositions have a sufficient anount of hydrogen

bondi ng between the 5 hydrophobi c phase and the hydrophilic phase so that

the single flu i Eﬁq$ sufficientl
i m tedgam)unt D@fwﬂllf%gﬁsn@ggpr;r eﬁp@'&g{gg&\/\ggn ﬁ?W?Dngﬁase and they
hydrophi |l i c phase s 'WM@PQIGMWY&W'HQF@@C@QM"@ tQﬂi'@ 'PY%t'Pﬁeaf@ﬁ{ﬂgéﬁ?‘on

br eaks a”ﬁwhhﬁlk&’aﬁﬁhngg{‘éj ggar@%m' c&mm%uéopﬁégé ﬁ\‘é‘if&ﬁl?alns Vel hRgeput the

areas of to receive ink ks that are stable in 10
t he fount aﬂmﬂlmjwnﬂr%m%rmndmmmwsnﬁ%ah%ﬁeéh@tmqanowa&eé giqui¢t polyal.&din| y

wi t hout. t f oper

st abi |1y B T b P e P

pol ymer and the particul ar polyol chosen. The content of hydrogen bondi ng
groups and nol ecul ar wei ght of the polyner and the anount of the hydrogen
bondi ng vinyl polyner in the ink may be adjusted to 15 provide the desired
stability. In general, it is believed that an increase in hydrogen bonding
groups on the vinyl resin should be acconpani ed by a decrease in the
anmount of such resin included in the hydrophobic phase. [0012] The
hydrophilic fluid phase includes water, one or nore liquid polyols, or
both water and one or nore liquid polyols. Aliquid polyol is an organic
20 liquid with at |east tw hydroxyl groups. Pol yethyl ene glycol oligoners
such as diethylene glycol, triethylene glycol, and tetraethyl ene glycol, as
wel | as ethylene glycol, propylene glycol, 1,3-propanediol, dipropylene
glycol, 1,4-butanediol, and glycerol are exanples of |iquid polyols that
are preferred for the hydrophilic fluid phase of the single-fluid ink of
the invention. The enul sified phase may, of course, 25 include m xtures of
different liquid polyols or a m xture water and one or nore liquid
polyols. In general, higher nolecular weight |iquid polyols nay be
preferred when the vinyl polyner of the hydrophobi c phase has a higher
equi val ent weight with respect to the hydrogen bondi ng groups. [0013] The
enul sified phase may include further materials. In one 30 enbodinent, the
enmul sified phase may al so i nclude one or nore solid polyols. The solid
pol yol s may be selected fromsolid polyol conpounds and solid polyol

ol i goners. Exanpl es include, without |imtation, 2,3-butanediol,

1, 6- hexanedi ol and other hexanediols, pentaerythritol, dipentaerythritol,
hydr oxyl. hyper branched dendriners, trimethyl ol ethane, trinmethyl ol propane,
neopentyl glycol, 2,2,4-trinethyl 35 1, 3-pentanedi ol ,

1, 4- cycl ohexanedi net hanol , and hydrogenated bi sphenol A WD 03/011988 27
January 2006 :

3b




PCT/ US02/ 24635 Conpounds havi ng one hydroxyl group and up to about 18
carbon-atons, preferably wup to about 8 carbon atons nay jahsdtyl2e06 ncl uded,
such as cwoloshewanol and stearyl al cohol. The emnul sifi edPHaSe2/2M635 al so

i nclude a weak acid such as citric acid, tartaric acid, or tannic acid, or
a weak base such as triethanol am ne, which may be 5 included in an anount
of from about 0.01 weight percent up to about 2 weight percent of the ink

conposition. Certain salts such as magnesiumnitrate nmay be included in
amount s of MU BBIFE SUitRbpToRikgehiclesrasael! a&’op!ameuils ohite theﬂ‘gdtopprhc Haidt |

preferably Ma%@rab,oeéntéln%dﬁenawﬁlétbnéls %s v%@%gch*% ids Vel ght
of the ink %irrposmlon he pprotec ean 19t e of

the plate. % ?%ﬁeSi@eefeﬁfeeﬁ@ b\&rggmbo@uwtmgqbcﬂfymwﬂmw qummoguaubne)
pol y(vi nyl .akcmasmoamaveosym&e/dteé\ﬁomtywhg% oBBy %@d% gwe 8nt g
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and partic hﬁr*’@’F”é‘PBﬂP'? Ph?s@rﬁ* e thydophilie phassuse tb@%imﬂgtawhm'mhm fied
fluid phas beﬁhew Bt emASSR bréks A ﬂ\@tﬁétel‘"@hcg&t R&iloltcf&ﬁ‘lés% tﬁé’a@éﬁééé on.

Unl ess anoth for caooling 1s provid prefer
suf fi ci ent ‘%%@“%P‘igﬁe apges 1 ithe @later that are; thtChEECBWR ln*to%b%ﬁiaflmsﬁableldeep t he
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wei ght; nore pref r abl St about even nor e
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ul

by wei ght. e the enqul sifi phase neces to achi eve
good pri nt |T}6 ‘foé‘g‘:ir}\? @%G?W%Qrﬁg'pﬁayd degiesitar yysight taf dhe Dﬁle@f apdl at e

bei ng used tie Anivayit betr\@ammgeﬁ%nd%‘é \hyylﬁidiﬁh&hﬁftﬁéwﬁua&%t bt §Q915] The
vi nyl rl)g yIer - op] ni n §t§'gntl nuous .phase stabilizes ?I ed, fluid
he

phase. PLRVA 5|8 ity h‘ﬁtgetnﬁ@‘I titis ?ﬁ”é‘é%’sthabam\ mcre@pam aydropen t he

f ount ai n. [Bandmg gﬁlmisl Qﬁittihé)lvm?If relsfe shdilid b@%&ﬁfpanlw%yeglﬂeﬁé%ee thlﬁ §pks .and
the polyol rTFs to wetting out the areas of the plate that

are not tanE’é’ Qfesugbr%wn&pﬂeggmtﬂp,%hyq;q;@@g%aée, n the fountain but break

qui ckl'y to sepafeot2]on t hehglhgdphikié ik d’h%@é‘mclﬁd% m%tt o,t,@m ng@glgj iprovide
“consi stent _t a[nsf e har act eristics. Proper stab SO may pend upon
the parti C@P&P Sh?ﬂﬁ@é ORI RF O pre W’WH@VOI&n& "W'%P@W't“ﬁ @ulaaganic
componedt Zmﬁrd tieh emdasi chﬁ@'ly@’ﬁﬁ,ﬂ egr@imserpolym@réﬁxdgtwrbn ?&H%“ ch§55l’s“ val ent
wei ght an the vin as the
concentrat i %ﬁ" gef etﬁ‘éc‘iﬁﬁ‘g%%?ﬁw*uﬁ*ﬂd%/t%rae@wenﬁml pAsawell agesthfienandj ust ed
to 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.




WO 03/011988 27 January 2006 PCT/ US02/24635 provide the desired stability.
Vi nyl polynmers with higher |evels of hydrogen bondi ng 2griad eboaver

equi val enwWO/MSi0gyss) can generally be used in | ower anmount BCT/HE2/24635 gener al
the concentration of hydrogen bondi ng groups may not be excessively high
or else the vinyl polynmer will not be sufficiently soluble in the

cont i nuous phase 5 Destabilizing interactions, such as between an

addi ti onal or other material of the continuous phase and

resin,
the emul sif BBB’%PP'EHS&%&@G hydroxylgretriand wp toyahest 48 carbod |atqnaﬁmrefembbrr . al's

that are rmu tdatsie Bhy l‘bdh atbrag
avoi ded 0%6@Thl§@h 9 OphObI ﬂ%&ﬁ%@%ﬁ%@ﬁﬁg% CY?%H%‘EP%I%@% u es at

| east ﬁ‘ i Phass Bleywalee inghude awenl deidgasish msnditrisi adid,one or
nor e corrpon’@ﬁtaﬁc acifl, shanhix GeapPHr 4 '\Aféaf('Hébéi sQB@?@tneTﬁb%o Xﬂ{é)%hbr‘?lgﬂ'b@g vinyl
0

pol ymers, of th nventi on are pr epar ed meri zation
ied |

mi xt ur e  hat™ {y&8 %’H@U%rofmabﬁﬁheﬁér\yelgwaper@@mlm tp abentogeveighdndi ng

groups or achd Ut tthe ghit BempitisAE"
converti nghzet)rh edrﬂlr ougm 0 }ﬂ%e des?%%ﬁ] Saﬁ%lgugﬁsﬁg%@ {ﬁﬂ mr%‘%ﬂ%%’”’?t er

pol yreri zat NGHC ) gbpdt P71 W‘i’@h? ﬁ@”éﬁ'ﬁt‘lerﬂbQﬂfeO 5Mﬂm&g@ohsl y
branched byprefecdbidfrog dbbut D8RO LIORT 1.5 Heidh peRAAL 'b@ébd@ﬁlﬂ{@\ﬁflé hﬁ@f‘theha"e

t wo reactlonksme 2 rea ng, the polyner wt terial “having a
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bha! S
meant that th nmer. can 20 be ted wth one or e solvents. (By
contrast, &'@ﬁ@}%ﬁcheg RIS ng‘%‘g o {be enyisified. \irern ahout OHs weighit e,

t hr ee- di mensircentlo ammaraws*ghwwrﬂas)f méaahatéf 8ol@BIE Yoolyfher BVREILIGSY giésed
sol vents.) T bW ane ﬁﬁ |n()1c/) |ns of the invention unexpeciedly retain
sol vent dil l'ﬂ | Iel%o E‘F’B?' '&-gni fi cant branching. [0017] The hydr ogen

bondi ng vi nyl pc[DQMIS of Lkt ragm@rglhgg.ﬂmyfp,ﬂs rggy %eﬂaﬁﬁggtegywmpl SMReri zing

a nonongr m xt 3 b r](c5 ;# at | east one nonomer at contains a
hydr og b&‘?&FW@‘P RAPYF 2 @Pﬁéﬁﬁa'?lméfpﬂb%h?uséoéd@naawtéé% enépartigdatct ed
with a hydrpmqerablgofndmrmm@t oR @f dRiut PObY BEtHeZ 8fhbikRed /lenﬂxé%(eeé We@‘ﬂ
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gr oups, R 9 ight, g the dn W%'t&"kaﬁniﬁbﬁﬂﬂ%éws dor QOIQH@ or
fewer car bam pzmdmi Ieroris tpheferably & GRINiCRING Bmdnt BRYudfedeui@in a2 @S havi ng
al kyl SUbSt'h{ﬂS f thr @ fewer c rbons on the nitrogen atom esters
‘having pend3 %{ [?Pylo 5?%@? et 3ira dvopfa '3‘1‘ S0 termpeBie. d?réf%abll( at Iegst oxy !
est elr s 20 Py@bom% byﬁmelml inore Srofet=ln ENigagt eRs 10% B MdigHtasP svdr fgpet | onal
vin (0] tne Lnve
yt.p V%Féféra% at Teast ABGUL 1%9%y nggﬁt and up to about 50% by weight, preferably
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




prepared by polynerization of a monomer mxture that includes at |east one
acid 6 27 January 2006 WO 03/011988 PCT/US02/24635 fupglhRikay 200g10mer or
at | east woesmmmgsrer that has a group that is converted tBCEHDS022¢63 group
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a, (3- ethylenically unsaturated nonocarboxylic acids containing 3 to 5
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group have 3 or fewer carb ;
gels, which are rnsolub[e three dimensional network structures that are only be

swelled by solvents.) The branched vinyl resins of the invention unexpectedly retain
solvent dilutability in spite of significant branching.

[0017]' The hydrogen bonding vinyl polymers of the invention may be

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 trte invention may be

prepared by polymerization of a monomer mixture that includes at least one acid-




Speci fic exanpl es include N nethylacryl am de, N-nethyl nmethacryl am de, N

i sopropyl acrylam de, N-isopropyl nethacrylam de, N, N dizmahima 20081 am de,

N, N - di nwOloglonmshacryl ami de, N, N -diisopropyl nmet hacryl anPdeusdd/b3sy |
formam de, and 35 conbinations of these. 7 27 January 2006 WO 03/011988
PCT/ U802/ 24635 [ 0020] Exanpl es of sul fur-containing groups include sulfonic
aci ds, sulfonam des, sulfoxides, sulfones, and nercaptans. Mercaptans nmay
be included as chain transfer agents. Exanpl es of suitable nononers
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reacti pof an, aci d rﬁg W t h anuﬁﬁ abxégroup l%:; reaction of a
gl yci d3 mBPl R4 KpRe 'ﬁﬁ'f?e?’eﬁ'?ﬁ {SU cEPriionReian Mroxybgiorp dhthaan 5
net hacr yl i fanapdrrdenbnduthydmyﬁls Véft i edstar %O@h @ 8¢ hydrolysis mf%i eefddyt 0 add
weakl y basi_c I[éﬂatl_ﬁrlalstot dro‘[pqt;)\%_@qc ulgphaseln order to
st r engt hen "THEACTYIRG, BEIMS St n% IBCIHGS) 48 3Ad-RYANAL MRNOmehy |
gol yrrglr andutihas @Qillc?momﬁﬁa:rﬁb doftl dﬁwﬂditeﬂbldcldc of ?Hlﬁm&wlmoh&%?] f
uitable e i ncl ude nd i sopro ers o
pol yner i za%bg & &aIEI?O?n 9'?;1 19 {Iﬁg"ﬂg‘fl aﬁg‘f‘ﬁ@ér {hebraay enﬂyg'y atad eliee,
nononedfiy| polyaiedzdtion tdigenbiate geitl gadns. alds peef@rad b twehdidAmcebmy vegi cal |y
unsat urate ters, of sat rated a a our carbon ons such
2 the for ebReFiPnfls of 35l iy BFafBest afiwa%aﬁ%ﬁ’ﬂ%eeroqrawmsa@@ﬁhy|
acryl at e oprdigrablyapeicitytumbet baftomladbet ®to abeunyo migo(cmb@r gremmdnvalefibat e,
vi nyl propi n V|nyI r at 0 et a roups are al so
usef ul foraﬁgﬁ"%ghe%%%ﬂélaﬂgac"g%x r?gi'i?f:i %ﬁ%& a%%n‘@ ;@?8% tagte group
nmay be obt abmexdbatisy basattponghanonvelstid wéiglhtlaime/mnﬁ}lfnpalymér pent anedi one t hat
has breft? treat e?DIWd]h a Sbr(é)nqaesl? ac?feagn?rie%' and amide groups include, 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-vmyl formamide, and
35 combinations of these.




30 KOH) to produce the stabilized carbanion. The resulting

acet oacetate-functional nononer is copolynerized to preUaAGara2006

acet oacetwDa3fourvss i onal vi nyl polyner. Another acetoacet BCRUSARM6IS0ONal
nononer i s acetoacetoxyethyl nethacrylate. [0024] The hydrogen bondi ng
vinyl polyner of the invention may also contain a conbination of the above
functional groups capable of formng 8 WO 03/011988 27 January 2006

PCTf US02/ 24635 hydrogen bondi ng i nteractions. The vinyl polynmers preferably
has an equi val enf002@$i ght , Exaisrdes oh stifus-coplainiye grdupas dacledeg swiopis, acids,
preferably abigfdka equ) refer t st
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 basis to t 9 reasion ohadneteacsyicaci mpramaT] unithvthhathlylenpeoxidso nidlisrgefeimas ito
Pl ymers Z?a?d??%ﬁﬁ{‘?%é%#{*f‘éﬁgﬁiﬁ%ﬁw W ia hage Y AHEOBLBRBRER Y 1Y
but “usef ul Nydi©gpEbbenditg e beiwesahdite Vivdyoxybbinghienad winyl tpelymenvendi dive i s
di lutedy rabRBbnédiaBr $WALRPRAE ads pR&Sed, by addition of solvent. The
- ' [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




branchi ng may be acconplished by a nunber of nethods. In a first nethod, a
“nononer with two or nore pol ynerizabl e doubl e bonds |szr{méh@9(io()@ t he 30
pol yner i zaviosmimeacti on. In a second nmethod, a pair of ethgtesoixakisy
.unsaturated nononers, each of which has in addition to the polynerizable
~doubl &€ bond at |east one additional functionality reactive with the
additional functionality on the other nononmer, are included in the nononer
m xture being polynerized. A third nethod consists of crosslinking the

pol ymer w théPQ?ﬂo@Eﬂdlﬂgk@teTMimhag e Mgl polymerst preferaliy dias 86 equivalgrg t hat

ith 8 2006
pCT] Usozi 245087 858 0B ufled BandAy SHbs, o ikkrihy RE S afon oo
g;)lhylng:] : i glci equaf@t,anoneaagteragmeatrbnetrmouhammgeqmmlmt and @rqﬁe]’ﬁglryrgxrpls tlﬁglllen
twoyor nor e %Ut ﬁ illt’% 'ﬂn@gfe urgﬂetér%ﬁ%ﬁédt%(bég ?Tf‘%ﬂﬁé{%@m%{neﬁout ’
lj g En tﬂ] i)SSrC]r (rret[ 023} yl at e "El‘akéych‘ogﬂn E?rmﬂgygrbsp sfitte mhmtmye? |9|

i (e

di (et h) acr?}J |"at’e, %r?r@hﬂﬁ %%%Isr (%B(g/he *F’&@@ﬁ%%ﬁéi’%ﬂge 3PBSESY! HOWHCBe
E:E ;Z?errte %I)anmaﬁ%(hﬁ’laﬁ dhe af(ﬂthph)ymeWr?t the Im&in?:ﬂlﬂ![c%/]f)ﬂlg |rmay have the same
di pent aerythri tofhﬁgt;(cg% n@ﬁ”&’ﬁ@‘f‘%ﬁr‘b Y tEyl etﬂe & ?8%?’¥?1F5ﬁé'f%?%‘tei’§ﬂfat es
SP? rrg;)lﬁ){)gl: rlé}’le@!ﬁ% Oélﬂy%@vd@g@lﬂréldﬁl Hapair | dtoe exaspieh haéroxjgrgrloeps oﬁOtth Wm,tbl
di (met h) ac r‘)ﬂ"@ﬁf még)rvl?]gg!t ﬁa%ﬂ’] Mﬁﬁb)gﬁjlg%(}ﬁ%%?ﬁ K '?'}i'{(’ pﬁ%Sr‘f’y g%ﬁ@egf%ﬁ?ene
g|h %’ﬁg: N g i éi;r(léﬁtnh fage donen and dicoeptor lsgﬁzwmayabé ﬁﬁemmnybat?ﬁulgh aIF{oyI% L one
8f two or rm?@blleébn ah'ﬁé B%Hﬁ'b/@nw%aﬁ&e ‘{%{ﬂfgﬁﬁ hﬁ@%ﬁyiy%rgpp dlh?’rgﬁ%g@r yl at e,
but anedi ol S@MeefURstiangl graps 1o the Wﬂmemtmndlpgnenyl rpconeisamay sene as
pent aer yt hrch@dtorIs%BE[g? %iﬁé%&%&%é}ggﬁ Jé'ﬁ%@'é(ndo%ﬁér%g%‘ét E%hgnéaY \;ﬁ%lﬁﬁgze”e s

still more erre refera ol ymer
i s pol yfer ﬁ‘ég’f Q%WCH@ ObﬁheIW@@Ph&@fiuﬂ p@a@@@rmqm bvtalasracse;pters dQiiogoess  of

cthyl oni 64 Y;TEL' B et o popyresr BOE ol B e B3 Byl e Blhe s per
100 granms @iy Ahbasigiyl of rfge derer a1fd aeehton Epaocies. nibitdsrdesiredhastreggthent ual | y
bond.  Pr ef aray oR R e donderts BN Wakty SO EGer BRinf R4 O ©
~ about 0. Olﬁnt%‘c%{ﬁ@utt isop@rsiblay @i adsl atidic maéﬂﬂallsrtorﬂme gendr spetiby td nomasditsit 0. 016
to abopt QyBiedersbiidid] SRk, PRlertORel 3WaRly HIRIIREEIAIhYBE L1485 /f5 the
' hydrogen acceptor to increase the strength of a hydrogen bond. In some 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




25 pol yfunctional nonomer or nononers having at |east two ethylenically
unsaturated polynerizable bonds or of the pair of nonarerauigvoog one
‘pol yneri zwo enibsed and one additional mutual ly reactivepgrasm/246e

- pol yfunctional nmononer or nononers preferably have fromtwo to four

et hyl enically unsaturated polynerizable bonds, and nore preferably two
et hyl enically unsaturated polynerizable bonds. In one 30 enbodinent it is
- preferred for the branched vinyl resin to be prepared by polynerizing a
m xture of nononfl28]hat i netajeteblyf tremvialordsir0 ob et Mvahtnt is696ymenved

r ef er abl : b 2%t o about 6%, vet nore preferably fygm.ahout 1.2%
Do about aosSB8 ARt hupebRaP? fiaid: mbiosoBate Bobmeratd ity
(leio vi nyl _belnzem@t!b'awdd bomdst hel_liusi{aa?lfe deaghi_lesoroftﬂmndmér@ﬂﬁé\&?g)@w lfTBIF irﬁc}ﬂﬂ- :

mrer ci a | enze i ncl u no-fu 1 0 nd/ qr
non- f unct i o%g'y '%r@?l rlfng%t.ugéf%d %"%@7 STE@%W@"PUSJ ﬁ'ﬂ@l"l"y{fngébﬁw%@@@/ 24635
The anount pdlyelhesuchnamen gi-mitamelict rdi@etineediats, t 0,6MmeRanadiol tdigndtmetgrted |
t b I F \ % b i ght., of [

Phat 15 S0RTIPED! ondVeet vi AP 0o HoHBIe AR Ee N al VSRRV B Sou d
provi de 4% teyramethyloimethanehe tetda(wiath)bdrelatenepéntaatthenl  Stefr8@R@))adhRi)pt | Mum
anount of di:vi naner.  havj ng at | east two
pol yrer i zag‘i"ééﬁé‘g‘%@f@ﬁ’?@gi’@@mﬁh@’%{'ﬁ@t Bef!}%‘?ﬂf‘%f'{?éﬂe %("‘ieﬁg?‘EM@tﬁ' Alivlepge
pol é_rre_r i zatghpeol Hm‘(methﬂ@ryieipe ads polyatkpiere g}yb?[rdi(mmmac@héesp_@néﬁ @alfamylehéaCt i on

condi tijgns, e ition, of.mponers, dur 0 ri.zation,
the S(}%en I ébgf d’?@gtﬁg%?rg}gn%r %QFV%S‘gf cﬁlﬁ%ob idﬁmteﬁﬁa%g@t i gk?%ﬂ%%‘ieu?/ﬁr}@%sen,
t he anount dfmeth)apoiatere tsethdénst | gigcd o difmeth)amylstiep name dpelyethyidre heiydol | i fe of
it ator g naraeoed difndears. Wy SHRELEYELE” (B el sl
st rai ght f ort@ksphihelsde.i angl thedd@1 pinglyt @r inatdrisinations g ol grmmibe. C N these,
mononer & o APARERE, Cfune | M PORIRREAILR. P sSlanelRT i friPafidte
f unct i dAal itfipeByloiniepaserdacrylateoand perpefyt it ltstra-adrglateearethighly plefdriee,
addi ti onal Jrfdrﬂ?\?iﬁ}ri]’é@*{z%ﬂé @%ﬂﬁnﬁﬁﬁgmﬂbﬁe‘?&réﬂ”i ng the polynerization

S not sée

reaction, althou IS i as critical in the formation of a
pol yner accor di r[g‘)?%] t he i rRreferabiy) thenbranties! vied pblyoer d polymeszkt ddingpal

ol yrrer | et Gk RSO SERAISHE SIS or el Peieberd GrBiBst (s 20
possi bl e. IAneuBeRQMEnIavieg atldast var elbyichicgly irsatufated polyinedzabiobgwis, oel ude,
ui £ P0UBO 1 10N RBerEP 86 Al EARBRNE: iyphtRed BFbAG &Nio SRIBN
‘ ’ 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 B atlleact (88 Jehher A0t Sfert Qi ShSalihfed B it Glfgedk ing o

PCT/ USOZ/ ZWGBP’B[TO@EEPOWH‘@*XW& yiepergisolp sorae jexienitunon ihaypatiaisr beagfioanched 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 numq | ants nmay 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

11




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 conhbinati 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 funésshak|eilibsVert thd RRlyniE@PNOTRY $e4@0d ai ni ng
hydr ogen bondi ng oups include, w.thout limtation, higher esters of a, (3
et hyl eni calqr9urif‘n%rg[ r L PSRNkRS e PP 838, FaRe QE Afferanh rang; the gossiinksr avith be 27
January 20G@lect ALRINEABEVIRETUINGORA 6FR e pheanebR IR Solfheras) BHS@Mol and

hi gher al c%hol egtgrs of agrlél 'hc nmet hacr,xl ic and crotonic acids; butanol

and hi gher o BYEd fQatgpany phing Rydraaet hppding functional aseupsy PR Ahe BXGO08N aci ds

cont ai ni ng bbnting Gingbydiensr; ard dapabid 6f i Jfrbéﬁﬁﬁlfed!i{!?é’rterﬁﬁ/t, Qtﬁtﬁm c%r&’ééﬂb!ﬁin et he[S S,
aromati ¢ or heterocyclic

- vinyl ketones such as vjnyl ethyl ketone, and c
al i phaﬁIEC \ﬂcRy;ls. oﬁ%ﬁt?é%'ﬁ%ﬁ%}ratﬁeﬁ? gg%trﬁ’af.?fis\‘)ﬁr‘ é:k%ﬁ?brl'l%@ grere biks Sht e
Ie_st e { st of aavs%ébl&: hydr?@érha]?nd{hg cgro@{sdtoct‘o@hq;sydﬁog@le lﬁbhtdts gﬁikflkl_deﬂp?ﬂéﬁwﬁg
imtation, 0 r romreactipn, W sat ura al pphatic an
cycl oal i phd fjrcc’pﬁﬁ%gﬁ'lﬁf Bﬁ%"??nf'ﬁi‘iﬁsﬁﬂbeifptago‘% @sﬂmﬂfﬁsap r?E‘?SSI"gﬁ% ingludeq
exalrrplh e nl- teithypLit, 1timi¢d|3iuny: pcrlliywr?m@%lt yla,citt]dg; eb?ydar]bmy,: ,péi?ibdjwalnatéé,efi?w : hlP
cycl ohexyl, yl cycl.ohex r dr of urfu ,.Stearyl, su et hyl ,
and i sobor ﬁ?ﬁ’“@@%‘l& %ﬁ%{““%ﬁ%&i?ﬁyﬁiﬁ@ﬁg%oﬂem n&t é‘éc,’ssii %dNYu¥sy| ene
g![ Kclol 1&cr l;diﬁb;émeaglﬂcol,nﬁibﬂa@niyl giyaes,. hdgepecﬂaﬁmbabﬂhb;ﬁ ﬁ?@,n@é@%n?; ghtdier
et hyl eni cal } e neri z 3 ONers,, | ude ouft.
limtati on,d'%a@{q&%o%%ﬁmﬁgmﬁle ?@é‘f°8ﬁs1l"§'1°%wl?ﬁ%'ﬁd8?%'ﬂfgi 8’,6%3“? A oni ¢
acid with dl®bitehadidubytregernatedabiepherio b & 24 eimetayld ,3-peittadsdidl U bad the
Represent afjye exanpl es of aromatic or heterocyclic aliphatic vinyl
conpounds include, without limtation, such conpounds as styrene, a-nethyl
styrene, vinyl {e03gne, temmrﬁuo?ﬁl gella_)ﬂtsenﬁ?y b v aked The BE! eabinan of
TOROTeh8 i SRR bR iR LuafeY by od ARk Shdin Sl g "
complexes, or aluminum alkoxides. 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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I ncluding the desired glass transition tenperature and the desired
dilutability of the 20 resulting polynmer in the sol ver7 Jahu&9l20edit system

of the i nNgoaR/spRss ti on. [0036] The preferred vinyl pol ynepgriRy,gsspr epared
by using conventional techniques, preferably free radical polynerization

I'n a 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. fr earboaditons ssioh rae dnitamobaind gighecalpehiod xkesof adngicUtheti@crytic ahdy |

per oxi des, [

such as di-tert-but r oxi,de, and dic | peroxide,

per oxyest er%&omgu@ﬁ'gﬁ’s l:tuéqr{o? b ({/I}H%é%'roﬂﬁs?f%t yl%é'%bgtcéﬁ)yadws?@ﬁt?%ut yl
perox% pi ?/aiimlm'xymslaaw comlarnb\gn%tcﬁsttﬁfbbgg,eg@yﬁgtﬁ ?ﬁd lhi%ﬁéﬂ iﬂﬁy! e%te%ﬂ,dml Conat
tert-butyl peroxy. isopro car bonat e, i - 2- et hyl hex per oxydi car bonat e
and di cycl @ﬁ'?e%[?rl ‘V"BE'r g%%g%aﬂ-'%r?ét yinylypthwl, ketoge, god oPéef,“aébaﬁ '%efé?%ﬁzoy|
per oxi dé arsfiphticainybyompainaxi de; hydr oper oxi des, such as cunene
hydr oper oxi de a t-butyl hydroperoxide; ketone_peroxides, such as
cycl ohexanone piﬁ%ﬁie and Fh%’ﬁ%%ﬂ"%’?ﬂﬁu?ﬁmk@? offe SHEFRI ertersa 9 acryiic,
per Oxyyegagﬁethfwﬂh}, ?ﬁ@ lcﬂotdnlicbéédié i@nbhdbﬁku’iﬂo&ﬁ !ti)mitatiton, g{ho%e {estlers from reactig% -
peroxy)-3,5.5-trli | cycl ohexane_ an -bi s(tert-butyl peroxy
January 20(3%52' S\?éﬁ'rg%fjd%ﬁ %W%S@@%H%Q@C’E‘B}E Pé'l#@‘k‘!i‘ﬁé‘ 020 GREben gemsy o
gogpound; suci & fari Zéxaﬁwirﬁlgtﬂyllmgcmdng,uttmomr'zJem\ﬁhexyl, lauryl, stearyl,

, 2" -azgbi-s(2-net hyl. opignitrile, a i
1,1 - ai@bi g‘/é%xg JQ%'E&WE’V%&%XVIF it?téﬁhyg@ﬂéjﬁm’lcSteﬁﬁfl‘-o%wfﬁ‘:étgylaﬁﬁd PRRPEW} ed.
Par ti cul ar lagryfated, emeteciymtdsg randbioydnaper and beigRk glyedr heiates dhe

particular initiagtor and amount.of initjator used depends upon factors 5
known to tﬁ%eq%%crr@%tﬁsski P{PB‘@S?rﬁatf‘ﬁe %am,p\e§u@r§ Si"ef h%tﬁ{’)'@@(%%'lyodmﬁ%'f?é‘?dat ure,

t Ee ﬁmlo ]lc.ln][ _p?@ndfriza;me ndnofreky oludé,| WitHoue limastnObuch EPhptiunas aB@liesteRs brat i on),
the hal f-1ife of t

he initiator, an o.on. [003 Chaj n transfer agents
may al so baiRE "78‘1:‘9'?'!?@% '%'8‘?@%‘?‘? ?&r}ﬁi%‘ﬂho%ﬁﬂkﬁéﬁ %ﬁﬁ%@?‘&ﬁ%&eﬁ‘“d&@ﬁht s are
mer capifins bstanbl. asReprepbniath® eRampIRS att, afomatic beTHictslodRNy | allFRERARIAN,
“t hi osgl icylic acicg, pni?? ?i?)t. ca{ l?.oggl,i C aacirgs l:‘such as ?rggr}caap?gacet irg acid
and ner capf8PPBHIGN/ rd”'g'}‘i’ﬂ tiUiafon s BGhy CORRRUNYSe B8 A B E5BEN nEethyl

hal ogenat egtyearep eimgbiluchb et i iseyrénd) Bnd et /| ThE X688 of theidmradliy, no
d because of odor and ot her known

i awbacke. M (@058 ai?‘%é’lfg{%’l&‘?u‘{%ﬁ%ﬁﬁs‘o‘?m?'i"&&?fi‘séﬁ?f%%@ﬁnéﬂﬁ“%iﬂkfvﬁa’ésﬁeadi cal
pol ymer i zatrichiiingsthesdesiréy griss tragshion temperatOleUdnd headesledramitabiiy ©F the om
about 20C 1 BB odlyne? hneRoRE o} BbNelt symedb ke R Sombssiagout 200G, more
pref er&bl y 9 IuBHg poly nt system of the ink composition.

- [0036] 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-ethylthexyl 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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about 160C to about 165C. Preferably, the polynerization is carried out
with approximtely the sanme reaction tenperature and lzsruaguérygos@rre

initiator roughout. The initiator should be chose If-life
at the reé@‘llségl %%rrper ature is preferably no nore than a gﬁfths 2';46{?

mnutes, particularly preferably no nore than about five m nutes, and yet
nore preferably no nore than about two mnutes. Particularly preferred are
initiators having a half-life of |ess than about one mnute at a

t enper at ur eqRfonbk 8k oo &cﬁn%ﬂblé sﬁ&p% 23 aQ@&E(E%?thMt&ré?r tnltage 25

branchi ng nononer can be includ Initiator orter
and/ or whenZ-2mzebis(mefhuberopiositile.cand ‘r,ﬁeaaﬂbwpqyc}@bemmcanbemtrde)e&r@amphe

t | h tt
contont "\ ﬁﬁﬁé’%%ﬁ%ﬁf&"ﬁ% POl aBhEN s (PEAI HERky TROERY || |
free of ressaleRaterbhepaticular pitiatarand anmst phlarirab;mwed @leaeadsn@gn mrs
monomer ,5 arrqmame(a PGB eﬁ.ﬁcﬁﬂ e aﬁsé_%cw%rlhépé’é&loﬂ 1&-@5&5&&9% amQurfonomner

by wei ght, based he t ot nononers beil n neri zed.
[0040] |In a@¥khpe witsofvept fodbs, casﬁ@f RoBAaN pelymerization), dhe éJﬁEvllfeandéa to the
pol ymer i zatjh@ifiof @RQlsBlonOver a period of tine, preferably at a constant
rate. Typically, the add tinmes are fromabout 1 to about 10 hours, and add
times of from a[ﬁﬁﬁﬂ t hree €baiabdwnsier vegerdar snay e atsonmem. usegngisr thed ti nes

aver age, 14 SYTRHA,  Shued BRES, BSLEAta S8 et fuon, ABA

nmay al & bempicartae.di QNEFF dedeybinatrapian, hiosalicyls adid) memaptooarbmrheﬁerdsor by
using a st r@raaeés ?r@ré’ﬁﬁacfeﬁé afcraeah@%raéfgspreggbw&%c.d[ag@gmew' S18enghg! . the

branched vi nyl x he 1 nvention r average nol ecul ar
wei ght and ’HG'B?E? amhydraéqs]engreﬂy compeundeirtsind  dinerie ralghe-meihglc shzenenei ght

M and wei ObefePatfR, 3L cHEM YEHSRF o Moed%beBu¥s Y lodbPSha oﬁ'fé?(kﬁ&’vrﬁ'g to

tQQt
the invention can be determ ned % gel " perneation chronatography using
pol yst yr ené@wkadisr ds, which are available for up to 6 mllion weight

aver agqsnol ecul ght afRPr t (6%‘0% t hod
Pol ydi ggersr ty i 5{00%‘%]“ ned as théeﬁdrlg)'é1 g)o@ﬁel M%'Fﬂ gﬁe% ?'88 radlcf‘al t he
vinyl 10 pdiojfRrarizaton is usuabeearded paige satution at wﬂmﬂfgrﬁs feodm aboute298€ tabout

ol osurar waeah IS gt R A0 ot R o R b dfom
preferably qb@§%1§¢1§nt%ﬁbﬁlﬂt 185°600 Pfaiﬁéblw&h@ Dﬁftﬂmﬂmt@helﬁa@ﬂrl}ed egfswitihan
about 8500. apﬁrd%fn‘i‘eft@l&rﬁﬂ %%geréca%oﬂ\/'terbﬁergfu?én lﬁ%méout g%@lsamllﬁfor% 000’ a

nore preferred range for i's from about 200
even ndfe ﬁP@PMdTP%H@@tQVSShPPIth%HB‘@Eﬁn smrb&)h@!fahfa@@me rgodlipn tqrneerabr@ht
is preferably no more than about thirty minutes, particularly preferably no more than
about five minutes, and yet more preferably no more than about two minutes,
Particularly preferred are initiators having a half-life of less than about one minute at
a temperature of from about 150°C to about 200°C. In general, more of ‘the
25  branching monomer can be included when the initiator half-life is shorter and/or when
more initiator is used. The vinyl polymer vehicles of the invention preferably have
little or no residual {unreacted) monomer content. In particular, the vinyl vehicles are
preferably substantially free of residual monomer, i.e., have less than about 0.5%
residual monomer, and even more preferably less than about 0.1% residual
30  monomer by weight, based on the total weight of the monomers being polymerized.

' [0040] In a semi-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 wei ght should be at |east about 30,000, preferably at

| east about 100, 000. The wei ght average nol ecul ar wei @TtJansangr200er ably up
t o about based upon a GPC determination usin bl e
standard ﬁ&,@({’d glégm I 1'ion wei ght ~average nol ecul ar wei gth?&sgyﬁlﬁlgﬁr ed
range for M is from about 30,000 to about 55 20 million, a nore preferred
range for MVis from about 100,000 to about I mllion, and a still nore
preferred range is from about 100,000 to about 300, 000. Resins having

ul tra-high mg,ll ik af sReuLdel s 0 bt A igh can
be seen by ar ee%ﬁ qﬂ%%b’gg a%gérddlgﬁp Hf'ﬁ' ' ?1aem‘. ééiooﬁp%?lggn@a out
100, 000 to amgmerQWWastmgpbﬁqltﬁrémtm tepultieg prpfnmero of MW/ M, may be
up to about 100 5pref t ity is
preferably at Eﬁt bout 1 %?'W%@?a@§&8¥"é %%%twng%déﬁn%gut 50.
The pol ydi stwr gumerpaww@mqlemwrl\semm anka braa@]@owspensny abihet narBbero about
1000, angl faal —gbout
800. [0042] 8 tﬁ{eogécgg %’éml“ﬁ’béﬁ |ta?§%§{egﬁn%éélg ureg?%%(?a%lglgg'

adj ust ed acwﬁdua@OtdmgretOhdbg mlentmmmm i e tmtemmect hbyugél erseationn and

f
heor ot | oal O Fg PR SRR ens e Pas id o STRMITT i byffnilon

Tg is at | ewsSghhbeuerage Oolegulare \pﬁlgiﬁferaigbgfdmg Ifeaswelbmpteﬂoomms met hods

e, ComRos, PoRaRnak! REGBIRESCR! ind BUETAN ARCLTH L LTI B Lol yer s
PCT/ USOH) 245@5!1@25@ a mybep pegrage piojectilas weight vt ableast aboaib 3080, mdcmorand even
mor e prefer@#ékéfab[ "R Me& WHoul 9606.0 ﬁf?@%hg%gpavéf#agﬁtrﬂg%ﬁéﬂ G@lgn 9'.@%%8

usi 043] In

transition tenperature can be determ ne n 0X e ua

one enbodi niveferanly tase thamaheut Bh00G, meora pirfergby !Mﬁhﬂmgbots 1040ﬁ9,l ar}ﬁﬁmr
whi ch b h;
i ch may bgog QJhEng'tl‘féH Al B98I, Al e RER M A 1Al tsﬁg@ﬁm

| es of suitabl'e ot esl ns e conblned

the ink co
with the %%@ﬂoﬁe@mﬁ AYre Pigjaasorapge fori Walisiirem atiouhgeRo fd aﬁ%@ﬁ%
pol yestsy apgl ahleveh mdesh F@err&f‘%ﬁé i§ frglﬁt?? t4bﬁ§'t éboﬁ%UbUl %'ec\ﬁ%%}gnd

derivatives of these such as ros enol 1 cs, henol i c

e
rosins, hydPYRaFvERIEFYEr WRight sheyidhke atlgpel @09383%@? fﬁr%farabbfsatrleasrc ahewti ¢

nodi fi ed T 0g0gI8Go0. h‘VKH\QE@ﬁtbé%r \;ﬁ%&@cm&tmbh@gm&e&wulytd%out 66 HifflSn,
- polyan de resins, and so on. resent, such resins or | ymers may be

incl uded i nb38RSHRES 3BPE Agterminatian '15"193?'1‘ avgjlableistandahavinahiionweioBar t s by
wei ght , pr&fe%g?é)rh&s!e&h&%e@htt A SrefRied PEhdeabE M, RVroke bBht 30{000 t& asbutear t by

wei ght of the
g ~ 20  million, a more preferred 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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hydr ogen bondi ng vinyl polynmer of the invention, based upon the nonvolatile
weights 15 of the resins. [0044] In addition to the hpduegeiyRoosli ng vinyl

resin and tional second resin, the ink conposition @fr[] %—QZ nvention
pr ef erabsygwfgjrlg e one or nore organic solvents. In a prEF PR #b di ment
of the invention, the branched vinyl resin forns a solution or apparent

sol ution having no apparent turbidity in the 20 organic solvent or solvents
of the ink fornulation. The particular organic solvents and anmount of

Gosi rod. 112 iR AERRI 058 AT G Dnpul IRC Fs B thof Prelsiebly
Kauri - but arﬁr@m Bhamit 70/ tualsouk B8°Cis Bde treoratickisgltdsatransitioh tdrperatueoedrabé Wit h
rubber par td%te?ﬁﬁﬁlleﬁ%%mélﬁt?@%x%gj kg@l . during the lithographic process, to

avoid affecting t bbé solvents for 25 inks that will contact

r ubber parts i n€0QAR], Wi t hdmionk igmiscalimnent, ofahé privahiish, ivs he@ragdobendisgich as
petrol eym rnal. and i sopar ffrnr solvents with

ctians 0
linte aro {r#d(l:yrﬁ 2, ﬁc"ﬁé’?"?y '@?gﬁﬁl YNV ROYMATi§ oM Hﬁpé"’"g‘lcg'??rlrﬁ%{f‘%
fracti ons #uibe traiscomME:na\Eaamaleb@f s0itkble bﬂher rtersmd&mmﬁayi\ﬂigbcﬁnlﬁﬁéd wityai | abl e

from Magi e, , suhsi,di ar en Ref

Conpany, Fr@rrﬁfdr%%l ?ﬁlp@ﬁ%%ﬁ)&@p@dne!rﬁe,t HWHEE'H@Q@% V‘?§ %‘“‘ﬂgl e from
Exxon Chermmns @benolidoesinenrosifiX, ceﬁud:sfcspand CetivitivesSof thebk | subpesi rakihi es,

Q | dal e, ubricants Co.,
| ndi anapol |'S, d??ﬂl%heﬁg%crg @g@ghd}lﬁwg&%e {‘is&ﬂ? W%QF?@PHQC%@@OSW Eﬁ‘h oil or
ot her gem@ldlf"ed O‘DSIB, fmnarlmemodlﬁdadjdmins [adhridhersineN obisy aeryic ed vigl vent s
such as th x| al | ecessar.y to include

ur i o ent amsupevaRRetis g stont PRk EpIetel HER TR Sl e vo
03/ 011988 irCdesbiRARAGES of iirataknui ’hbaﬂﬂaﬁrlvmrgm ubdo abbutplodtpasts S welghts i n
order to o N | e t he referred, branch

pol yner . Eltegéerﬁte'% V&%ﬂgg ?%&gsgt{)e fs %&&g?'ghﬁqﬁ i R pat Z’Q(S‘fve'ggﬁ ?yy'éﬁy bons in
t he al cohohyq;m@an endity \tlthhé pelymer obihesitvenior basedibigt tieadnesiytieneightich as
tert- b}gtyl Egr.gsqes may ‘be included in the pol ymeri zed nononers for this

pur pose. preferred enbodi nent, an’'ink conposition with
non- oxygenat ed 944¢nt s i nbl additorm tot):herw«imgenl bmﬁdrnige&lnm pstliry Rei &@d from a

i T g R
t hat pr om)tnesﬁ al‘gaphtaml'cerﬂmllmta bnefgrr@erhbaﬂthaf He inv@iticac el BiaActed t - bUt yl
thgi)engef erre %'ﬁq(?r#c gﬂg gtﬁwe Sqar@nﬁt Oﬁ’tﬁﬁ@%gggg@ﬁgppﬁj%&é&rg'd@ E\?eer abl y
from aﬂﬂoutOIBQ%tS@lvabbglt s@0is vf) theniak famulatione Phiee hartialdhry ofganion sohents
and amount of solvent included is determined by the ink viscosity, body, and tack
desired. In general, non-oxygenated solvents or solvents with low Kauri-butanol (KB)
values are used for inks that will be in contact with rubber parts such as 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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60% t o about 70% styrene. O her nononers may al so be used to reduce sol vent

" tolerance in ali phatic solvent, if desired. All percentzagjaﬁu@-ygom vvel ght

based up tal weight of the nmonomer m xture poly g%/
pr ef erred&r‘?oq:?@ﬁla"%’?w conpositions for vinyl polyners for n?ﬁ@% %5‘6 c |nks
are those including a (neth)acrylic ester of an al cohol having 8-20 carbon

atons such as stearyl nethacrylate, styrene, divinylbenzene, and a nononer
cont ai ni ng hydrogen bonding groups. In a preferred enbodi nent, a branched

i nyl
\;glr g%ler ggflynsa bgttr?tn 8 lﬁhhg abth&ﬁdl‘}%bfé"p 'g P%tdgFIfO b@am%g&'%l JoingIﬁﬁtgﬁ){er cent of
a (net h) acryeiered branched visy F@ﬂ){mﬁfolln ger\ﬁraigacsylmmmw@mvmg atdemsti al | y
stearyl met Qﬁ&érbf&r%t gﬁ tl\]lée%tleﬁﬁcQEBHﬂm Winesl Qﬁ}%e%?%ﬂ{xla@& s&r@n%%@bﬁaeg 0,

pref erably abou ercent of a s eni ¢ nonomner, " es
styrene it steroutyf W%F PR be inghided mthemlygmm‘zed sonemets for thiscpurgese. i xt ur e

will hawe aa5 %rﬂeﬁ%%ﬁ}rﬁ@ntoén ik cbi Qﬂfﬁtncﬂ'l g@ﬁ%ie@&@gg{hfﬁhlﬁ%&oé mor €

t han about printin s may us ven i ng
poi nt abovebranbgd vIrod @sinealymerizes fn@naﬁ mpnamer fmixturel iacladingiat least amubbout 20

to about 85 rp‘?&@ltabﬁ%rd/n‘ﬁ'agg«?t R, 1>5Hol) 569%, Mﬁlﬁl%seprg}epﬁf n)?horﬁ'albﬁ ¢ Jpgget abl e

oiI's, and high borli eum di st Iates ven al so
vari es accoPdrboyt 12§% Wé a ypenopferi fﬁﬁt censtes wiiphatict $alubilitg  suchtast Bleervl he i nk

I's for newspéthirylaldeat §El5t¥|l ;%ﬂéfﬁ/ﬁh Ic)arﬁth&‘t?%lﬁi%eﬁs%uﬁg%t S@%ﬁéﬁ%@\ 3u Jfl'ged 30

and ot her factors known e art. € so
|'i t hogri®phireonomes. jtsisygise d)rafsﬂati teowludmlaéneaﬁayahqut:laﬁare peidest srgpart of

the sol vent r&'@ﬁéb@%m%ﬁ@i 55’% toaébohte te tﬁr‘r@ EI%IB l%(ffrBﬁne%%ﬂ{ i n

I|thograph|c i nk.” When used fornu pre erre conpositions of
the i nvent i@ o Al AP ﬁtygm@s Qiperyapnasmess mayh@is@:@engsedﬁe rethrcgrroivsat vi nyI

resins, arapb
03/ 011988 P%T'}éﬁgﬁgi%%h%@%h’e'ﬂ paﬁﬁﬂgpnﬁﬁcﬁé ?r%eg's s ofo Bf whiHi Haked b V11 |

usual |y i ndhe étalourightef the reonsimarapikiyrg polymerizedd r Apoairseipiied songmer nunber
and ki ngs %n@bgmt so.wd.r{yl S&nga@ 'FH?OﬁthB&%{)Klbn%kgf afé"‘tp{?@é rhgcll} dH at ed.

News i nk, cold set, and ositions typica cl ude

only one or”’@Wl)%mél'Cf @@@eblﬁn@’ht@co@bd}@"@g §é~’pb§ﬂ"b9nbﬁ@m$ SWPh lag etgaiybm col or

i nks may 'ﬁﬁéth&@ylé’te”&ﬁr@néoﬂ‘ﬁhylﬁé‘ﬁz%ﬂepérﬁir@ﬂfon&%&k@&ﬁamm?'?ﬁrhl% e BorfdiPrs with
special effects ear| escence or netallic ef Li't hogr aphi c

printing i @R@Jpﬁoi” pRretersd smbpdiment. ggpranched yivkessingfora dithogrephiswrintng or s - -
magent a, yetK i@ Wadb wadifrondBouE Y 81 prefRAhIEALTUP B GB aB6 St JBYrdRSabiShol e, as
o e 3 VDL ptHa6t o Gk oehl s9ee o e oGt TGN B mErVa T,  ho
conp03| t i orspedally hRearyl methacrylate; from about 50, preferably about 60, to about 80,
preferably about 75, weight percent 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.




I nvention may be used as overprint |acquers or varnishes. The overprint
| acquers (air drying) or varnishes (curing) are intendgdaturp2003 ear or

transpar us opaque pignents are not included. [ s been
e&hé}?}a?lr?g E@'f‘/%oi/im ;

~observed print quality using lithographic 15 ink comnpositions of

~the invention can be a function of pH under certain conditions. As noted
above, a wide variety of chem cal functional groups in the hydrogen

bondi ng vinyl resin are suitable to provide lithographic single fluid ink

it t t .' . in . . ' to"th
orinting plate LO04TV: Go” B M oo HE R LR RS FRGUART0ARE off, 0"
that the i evEMe pigmepty intieshydioprmbic ghesehdhaeupibenangkisdo6f pigientamdle
bet h i~ e . e )
Che. nyar ogaepa s ustl e % Sk bbia ifindELC Hhe 6 R 6t b b VPR
hydr ophi | i ¢ompasitionshiysieallyTwit inchudecindnoee of otiiex feydpigmentsi such|asi chrpdrase

t ai h ‘ t. | kL d
Pydr ogen ag ok ISR, R ey Rl RIS DnOaL B patiec®™ oo,
chosen f or inchgingnicolss gdipspecidloatieats sush amvemarlesnencdyetr owgtatich effeitng

groups on | el N, € r | Lah En FQUPEL dr ogen
donati ng oir‘mg%dé%%%ﬁ% r?gﬁ%i 1“?%/%#?]?1%? h)é ﬁ@gr&%\gé\génllypggg%?%%@g} (If)up 8#\ he

pol yrmer i snegeate velaoy, |kiagkr and cyard amgeqvstbonm golprsgmayp beiinglydedramdésiredmay  be
preferred t &mﬁg}g WAl ORA el [ lLncrease
its relat }6\% ytgraogen ac gg?ﬂg%giea%ﬁeiot%éq[colg @'F‘ngféd@‘lay htSeje %rggé?r tt@ealug‘?\ce. For
exanmpl 8 whempedtianse ohykig dyesenbonintign.gr ddipmetivaihetheobympesitions aef #iecohol |

it has bee Qﬁmﬂ g% Rasey e I L j d
phase. On ﬁ\{% ot renlra‘?%fae;uc_f,ea\(l)\ﬁen t @twﬁg?ogen %@ﬁlﬁf‘f&ng?%%%g%} %rk[é ¢ UIF!)gup on
the vinyl (RisHkying oaryaedghesi(etning) sre imendeddediseplearaorc bpnaparent and thusst be

- taken not { idAdhit LEsotidtiRielhe hydrophilic fluid phase that would
i ncrease thga(ﬂ"#ﬁ%n gonat iI ng g ility of the hydrophilic fluid phase. For

35 exanpl e, whel034¥ hydr odidrastimediabgetyed ditatdhe pind quiality lusingdithographim ani ne
Po put 1. wal R B e iyerfon EalHeta ifion bt dr0gt cebir ot 0° 1"
t he hydr opfB| naed |alpode, ph anide Watic o nblemisal Gunsticnab gireupsi inhthehbydiegere on t he
combost £1 0n ity Ay 3MaFid BINRR makir ah e, ERTRRToEgAoR noe the
~appl i cat i offiat gre iablpin ineiferntainand breakwshen applied knihe priotingplatedsiprevide t h
oo oy o LB ANER S ARSI TLPR RoSyBIRL, oBSEL M B
group. #h t RENGiRle Al a balance between hydrogen donating ability and hydrogen accepting

ability between the hydrogen bonding groups of the vinyl resin and the components

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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resin is an amde or an N-al kylam de, it has been observed that the proper
- functioning of the ink conposition is nearly independer®7 Jahugii2006 i s

Eel i eved ﬁ%m?ﬁ%s 10 am de functional group has a proper Qall. 85’?249;%
ydrogen accepti’ng properties so as to accommodate either ow P hi
"pH, or neutrality in the hydrophilic fluid phase. 1In contrast for
hydr ogen bondi ng vi nyl resins containing al cohol hydrogen bonding gr oups,
the performance of the ink conposition is dependent on the pH [0050] It is

preferred tdﬁéfbrré@ﬂoﬂ”%%@ﬁ We'ak%czﬁ ||er %&WEDFH%‘{’EH'B%%S” Su&l?a Wag%ﬂd' y

par anet ers havi ng these val ues: di spersion paraneter value o east

about 6, a ]ER)PH?’P!?'}}"Cpf&#%ﬁEQS@rWW iead éﬂ fosmn q %aétsmtrdb@ @ming oraihe vinyhiesinpgen
bondi ng  pagRIRY f%%db@'p\éﬁou‘?ﬁan%é of %Siﬁk @%Héslﬁ& PE@ftl%r @tﬂhﬁosrtﬁn%&w&jﬁg philic

fluid phase has  Hansen solubility paraneters having

di sper si on i¢Rpiakilized by e onis Pa"’ftpd?f?%ib@mn Bpmlcahﬂrall@dbe peintng plajsol kst y
paramet er \¢ahtamirf vihyIo@sRAB Wih énﬂetfﬁ’n Bﬁéﬂtgzrog&[ g%gj ﬁCﬁ&%daaM?raQQ% ondi ng

par amet er val ue of from about t o about | east a snma
amount of \ﬁg?‘étf"el%aBP'Pé'ﬁ“%E?ﬂ’QWQ!DHﬂ order to aid in dissolving or

honogeni zi ng t heopdgy edi entyg,gf tﬁehﬁ{/d?%gérPBBﬁdd&é fr{cﬂbl‘?ﬁ]gﬂﬁ@don He peral ,

about 4 or 5% by.wei'ght of wate rophili f|UId
phase for {9} 'ﬁuﬁrbﬁ@de \itean \ikekylainideprib d@st been lobggreed ethaiutlrles praped

especi al | yfigfetivhifg of 1he iy 5Apitbh lflééﬁgqn Iﬁﬁeﬁt%f BRI 8t r[E 'B@fhv@g%éﬁ%&

adjustpents are generally necessar)é factory 1 nk
“exanpl &9 oPBYHR netioriahgioyahipe apamres gmmqfhmtoga&amepmgtnn@mm| ic

fluid phasa» beeofitazAd Bitidh@ bW bRASAIGh - for hERriflth S Rvarophihukhiasel nct ude.

wiithout limtation, nonoval ent or i'val ent sa ast

partial |y Ybremfast, iTAr PYdsoggnIPQII YiRyl resing comfaising mﬁbhwogﬁn bordingsal t s
i nclude, 18R tth%terfbﬂnmnfcébfm@mkac‘bnl.do%iﬁbfz'm e%%gg%j{fbnﬁﬁé @gS' um magnesi um

calcium iron(l| manganese(ii), zinc Salts, particularly
the acetates, h yacet atlel,prefpireg ﬁlaééhe bmrﬁablbfsﬂmﬂmhswaam Hahgefr ogen

- phosphg4 essolhﬂlﬂtﬁﬂﬁ%\néﬂél‘g ﬁé\ﬁ"@ thedd 95!%?53 d[ngglls%rn ﬁg‘?ém?tgf %Thg%? ’aﬁf’e%gt | odi des

of these netal and the like. Such sa ude
hydr ophi | i 8 ‘?LFtLﬁ P pRiZEY paramgter da'elsmjtatdeaﬁwtmt ghend @rb)fcmgﬂml porfdingm 35

about 0.0 7 , %to
about 1. 502’31%‘%@‘3%'%91?%%5‘@3%%’%&;Pg"‘é%aﬁéﬁ%ec@?q%%@?é@“‘ééﬁWe. i

addi tion, WRBHEN sRIUBIMPaFHNeters MavinD dhesrvaluess i disprssiap peranteler veticrof 5%
wat er, GHYfrﬁrlheéBcﬁaﬁb OfoCasut Bt ﬁﬁﬁ?ltspﬁéltéz'rr?étéié\? d Brﬁo.hé%e@fﬁ JB% i N the

I nk (ﬂl cles suc as the comonly used aci d unction vehi cl es)
shoul e BDednd p ARG Pondia PREELRT Ve Pﬁgcragéwﬂﬂ%g@hodﬁo

pol yvinyl pyrrol jgh%ag. ™y heieasdesndiPamount of water is often desirable 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
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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5 aid in wetting of the plate. From about 0.5 wei ght percent to about 1.5
wei ght per cent of the polyvinylpyrrolidone is includedy Jagsgg2006 t he

wei ght of _th conposition. [0052] It will be appreci e
skilled awpogé?ﬁﬂ?%at other additives known in the art mg&@gys%é%%ded in
the ink conpositions of the invention, 10 so long as such additives do not

significantly detract fromthe benefits of the present invention.
Illustrative exanples of these include, without limtation, pour point

e essant o g2 aRen, U56h WIS AREIIE NG bt B BRGS0 ™0°

for formul d@qf@n§nym¢ahl gumgatadahepaﬂlmmte ufala)\hyalgagamsbcmddndhaenk

r heol ogy |

i ncl uded, m%ﬂﬂelg %Js? hg'lrsgﬁ;éfé&ca dﬂ ﬁ&oﬁﬁ Clé]sg Sﬁ@ﬁﬁ’ é%%'?e bout

0. 001% of t"h@sﬁﬁ-‘l’kafﬁ@mi%sAtW@hng agehtnay:htas pahwinyhbgdolldmeannwbb adﬂedihmut 7%
by wei glt | [ ]1..Th t he

i nventi gn gldems)ﬁvﬁt@é (%fhlﬁe 6I5te Sbg‘%mg "g‘%gal %éel'l: g%tntg rsgilb(#)wﬁﬁ wi t hout
linmtation Pea@nh@fatﬂ@,%tpowmnylpyﬂewnenksnchadmf [26ed here thice veighk of 1 fisiet
printing PrBRPESH. in general in which the inks of the invention nay be
~used are well-known in the art and are described in many publications.

- [0054] The invel®@¥4 is il Ilustik sheecpbreciatenl foyl thm/\nsklyedexam;:ﬁreShatTuaer

. I I t t th f
TP e g it AP R bt ol e BSBRCTE ©
unl ess 18t hép\}wrlgeasrﬁ)tcb@ddcmeﬁanpt Sgnlﬁc@ﬁ%@etract from tRx bepéfis of the Bke@h’ﬁﬁ is a
75% sol ut I it
Eranp e 1. Meffort - IRhbh e ARRAP b ke SRLBT o R B FERR, rSR.PukE,
'~ Groups [ OGSEESTENAyTActants, waiting agamtsswa)sesvxemglstrymg ayemtalanaznhp(eamgso
pet rol eum gqjsedﬁfo%ﬁielré aéﬁtlJXfO%ﬁ{S! Olﬁvaé'@oktﬂe% d e m('g%it ,? :f%rpgc;:r.rrnﬁllﬁf Inc.)

S charge ass reactor equrpped W t ot al
reflux conG@Wé'élﬂQ apgetaplonoi®r flaw agenfshelndobmentrheslolgpatr@dlfe:ts 1BEE wi th

stirri u b ; hRY rts by
wei gt "oty e odncBre) g 68 oBing e R3 Wnerd 1 BROST Rt Ui BlcaJnddnell | S Y
wei ght di vith§mnedts @hét qustgg:opé@ ﬂ§1‘g>of\tt@| lghpomoomroahomsw& BFudechimar y 2006

PCTT USD2! 2 4fint 1 566 bf el for A3 & ofEInPBS hod!eT Ght - B OIS 15 added

to the reactor over a ree nours the nonomer addition is
conpl ete, 0.23 P53 py vveﬁbht compositions of the invention are suited for any

lithographic applications, including, without limitation, 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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of t-BICWS5 is added over a period of fifteen minutes. The tenperature is
held at 160C for an additional two hours to allow for 2¢Qaphay@oo®nver si on

of the 5 polynmer. The measured anount of non-v tter
(NVM i g@g&?foy&gs percent conversion, neasured as NVM di 8#%52%7
percent of the total weight of nononers, is 100.1. The aci d nunber on

solution is 12.0 ng KOH per gram The viscosity is 30 Stokes (bubble tube,
54.4C). The sol vent tol erance is 230% and the NVMat cloud point is 16.7%

10 Ex I Res t h Car boxyl
Goupe [ oBEHARTEHEL R 277, PER: BT Eimiadgbo o T haflok T ibe (o
pet r ol Fum wedat! ef thr@thdursat Aﬁérrthmncmnnmvfald&am B dorphet&o0.88 paffe By welight

S tie rged react.i as ui ppe

o trogen | o SEVEY R 40| of a R L insed Hin ik 1BE St P et e
heat ed t o 188 far &h addttlcmall ’mgp ho%rmmmmfoﬂéomlatémﬁveﬁéloﬁﬁ e niaroher by wei ght
P butyl acPoPBE The Pealiiol SghERf Yor Wh08 EialeEkSum s s aahs potestt' O

di vi nyl benzm}slorﬂ. Beapaed saso WM divitledraiyhdtey leioenaaif dthe atathl 2w&ghipaf t s by
Ater the Mo ¥ BT TS cbAGiRT on Sulue 512 5hg Ffheraredy Thesy curs

i s added t wisedsily fid &%Btahee(bL@bMUm,rﬁwcx)f The snivemttteisran‘&hds 23tpendth e i s

hel d at 14RGM Aadly é)ﬁl'ﬁ two hours to allow for conplete conversion
of the nobnomer to cﬁ%%qlé1 e rreasured anount of non-volatile matter

(NvM 16 5BEzamg epara : ms/imd Resintwith @arboehGrowgh t he t ot al
hunber on Sol ut 1098 S”Xiréﬁﬁ ‘"e%aﬁ*) 422 bt oy Belghl of Boltgn 8en 11 s
(EUlel\/ (I\a/l ZSDthiwm smadle:)dasmam Eadtmarﬂvailab;e}rfmme’sdldengBe@t o Smmlt&é})&%band .
t he at 9 0 oint, i s observe
yet at thi S@r%bd‘ko aor%)a@t ngf%S!( r%g&gﬁecgpréibgt}ré%r,l rgﬁo%“jf" lglepé,%fﬁl&s@p ‘EP(S‘H&% Vi nyl

Resi n wi t harghnisoriyier @@up’ﬁhe pOI0E8] wate heated i 145°ClGdthZstipdnid. S Abyomerhght  of

Lubr § ot s/ ey F SR TR b, 1% Bt Y Wl SRRl Mitcblety o7 ™

ni trogen i&feartsthp \atelghi‘erﬁ—bubﬂl suyldtensledt, pantsiby meighirelivinyieatensTHR (80%vent is

mixture of SBgeihached f0 both B RRlah? AT 22l ol A0 e Py RBRAEEL o,

met hacr y| aB&M#Ris S.Edgad ttsihby'eaﬁtlogrﬂash obert y pedmt 9fl Siheyrs1 Afﬂar frer mendigervei ght

di.vi nyl be an parts by
wel gt ¢ ety cofpRiBRAF pitts U7l BFLBRGIS LadiBilla o edColr oL <
Af t er 20ne prsiodraé 5 minwes. 0Ti0RIrpestd? i beld sk §4FPCG6r an addltlonai two hours 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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PCTI USO02/ 24635 addition is conplete, 2.4 parts by weight of t-BICWS5 is
added over a period of fifteen mnutes. The terrperaturzezJiaﬁuérglzdo@t 145C

for an adgjop(%ﬁg%?tm hours to allow for conplete conver;b HJSQJI kﬁ/’

nonomner t The measured anount of non- volatile ter

56% The percent conversion, nmeasured as NVM divided by 5 the per cent of
the total weight of nononers, is 101.6. The acid nunber on solutionis 6.3
ng KOH per gram The viscosity is 35 Stokes (bubbl e tube, 54.4C). The

sol vent tO'&Id%ﬁ@sé&nﬁQP@ﬁﬂ%aﬁ?B% phg@ffél@%s edoﬁfa?&g @qé%ﬁgB'e 4.

Preparation of a Vin Resi rogen
Conpar at i veninaies; J@eltempe@sg? iSA(?fﬁ"éﬁbuHﬁféﬁOliﬂu&ddﬁtqum hnursm gllow fof

ExxPrint 2G3Rnide BAIGLFWIY HlhomE! 1 bolAke HhaGhLANAARLAR!E dhom Boxon

Chem cal iﬁtl S char% % ass re or ‘equi ppe Irrer,
ni trogen i nogtle maiter(NVEp Ilﬁﬁﬁ"/eo trepereent C@nderslmnmmuremasel\lvwm\ed&bbwent is

heated 50 1|4@§emeﬁﬂbf% fofdl %anﬁ?ﬁor@n@r@%%ng gh@ h&.@ B%Berc@ﬁ éB‘Pd}%ﬁﬁé

m xture of 1248.5 parts t styrene stearyl
met hacryl a mg K |5’§F9§anby Wl‘éﬁﬁOSW umismStalsew(bmbelp teaegszpawa)s Blye wei ght

di vi nyl bené@ﬂ@nﬂ'ﬂ&er&?ﬁg i3869% aRG e a‘f"@lk?ﬁ'@oﬁ EIWF I's added to the
ithus

reactor over a perlod of three hours e nmononer addltlon S
conpl ete, 1BX3MPG reparafionofta Minvt Resimpyi . ;

fifteen mm{ﬂ_@merature is held at 145C for a addltlonal t wo
hour s i@ allow tor_conplete conversion of the 20 nononer to polyner. The
measur ed amount [B#9%on- vol £ ereounital st54BMVIMts by 3@9ght of HaxPrit 283D (a
conver si onp f}ggﬁmrﬁqd;@ .ﬁ@{& 0 ht of
nononer s, |§ . ?’%@%gﬂgﬁ@e%gﬁ%%é @80 €s f‘ rbeﬁlcatl I&%t}é Eli‘aL{ %og The
sol vent toF‘eQ'ﬁ?Fcéeﬁ’céorlew}ﬁmdwﬁ'héﬂw Ritrogsino indetp dotalt reflisx 2onddMseExampl e 5.
Preparat | ofmddbmr et sThe JoBheisThasich K AL it iAGE Ghdth g plicbigr 25

| nvention hOOGO] 58.0 grans | ow ng xtu 'S a

grans of tR&©P8N.| a%mm@omwmxtéresq #4855 perte tiyngeighhstyienk, 42h@asitsitpn i s
m xed {®r RRightstid Smétﬂ geS ; I t Q) di ng
t he t enperat ;]qre un a @gﬁlgra]&a% r%g?g ?gn%@gsa% egén g%gﬂf tine
Laray of 1Wejght ‘1“1'“¥I€E'Eﬁ=?6§ HPo@nsé’é?mngrbmemtt@d@nww@ddagwthememor

si ngl e- Ubﬁbrfbeﬁér&@toflth;’(eeqﬁm%pmf@r Bid mbhélﬂ PERHRHSs cbiflere) 6. 4&@5@(@9""‘ t hout

t oni ng. Mxt F1 g éé\ﬁ) Mx in a glass untrl rans of
di et hyl ene"Velghl ebi-BIGME &r%dé’ﬁ’e'ﬂél%ﬁ%@ﬂ f'mfbmlm(besfl @h@tmnnﬁraturet isic acid,

and 0.4 grheld «0f 143 PRARCRIEBhA thb Holirs RISIoh? for 2ofpRIS cHiveliG BYingne
glycol 2& ndmrgnc)a(mgrn%o pol?nglgtp g'?f?eorllj'l?easured 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.

22




22 WO 03/01198827 January 2006 PCT/ US02/ 24635 M xture 5B: [0062] M x, using
a hi gh-speed m xer, 46.0 grans of the vinyl vehicle ofz7|31ga(myeooe 4.0
grans of h 12- FH 320 (avail able from COR Corpor
El i zabet h@?&ﬁ{“ﬂ%@ 1.0 gramtechnical grade Soy oil (avai ?EERJ%G %48%?1 5
Cargill, Chicago, IL) and 0.6 grans of an anti oxi dant Whil e m xi ng, add
34.4 grans of a hydrocarbon resin solution (60% LX-2600 in ExxPrint 283D,
~available from Neville), 27.0 granms of a carbon black (CSX-156 avail abl e
~from Cabot nMpaugsB: and 1.0 gram of a pol ytetrafl uoroet hyl ene wax (Pinnacle
9500D, available fromCarrol Scientific). Mx at a high speed for 30
minutes at 300FI0CR&w t he ik Hgmgp@dwl"ameﬂom@a #6.00 grprearef diie BoyPr i nt
588D (avai ly r ) t itabl e
ahtie & exBrpi o) 4.0 Mrbins cnesueé £ ot hoLeF, %Eavaﬂ%ié flofh, 20K/

grind. Mxture B has_a Laray Vviscosit ray
yield of 8&®R¥AtCPyFlizaheddpn.nYl d. Qaw tashhisal UM $pvioil Gavaltave fronaw - 3Kk,

1.5k, 05 7kCa991]3‘Ohlcd§bXﬂ_9'%ﬁd B ?l‘%n{seﬁ%ﬁ%nﬁ%&ﬁﬁ W@r@&@aé&{ 34’@&%&‘“‘ e at

1200 rpm P a measur ed resul uni t
Prepar at i offf &f NyragsiRon Feinsisalytien £PQk dPREOR iim Gxxnt AR, dama@abtle) frome

| nvention Mewfien Q?%raﬁ@qs‘f?d ceﬁrbah Btk Rc8k- 6 Kaffh mnﬁi}‘%b&tw Ioi”%mg' ycol ,

12.7 grans of ycerin, 5 gramof citric acl rate
grams of nﬁ&n%@?rum ﬁlF{qhﬁ?*éaﬂUE(PeHM@é‘ﬁy\Mﬁ@f%nﬂ@lesQﬁﬂfﬁlé.dawﬂtaweHmm Caapl

130- 140 F) goiehtifi cﬂomraomgh shbed foF 80 %ut&@Q@ﬁOWA Né%ﬁﬂine%:xﬁ]ig spedl of a

'ven aval [ abl e

gil. SO?;L éll’ ni ram._.oronite, grans
from 21 irﬁfaﬁ‘i of Exxipipt ﬁ?ﬁDa(aV@@blscfrprmEé@sqm)( ddik-the eremisin @shot Corp.)
were m xedmm o snhi%le gﬁhcﬁ m.mers hﬁ@a%@r&#ﬁ%ﬁﬁ& Fiéo %Qgﬁ’goi?@% 1%&9 The

ground in rin

Laray vi SCE@'PY y'eﬁ{%fé?@@t? éz?éﬁﬁ?ré'lﬂ‘gég te@b@eﬁlﬂds‘bgqlf"d D-4D49: Bpweal kaw ~ 3800 gr ans

of added weisgh.7iaroi3iI9s Middre HRiSRsle@ondhe IMBMMdToLO HifA® 201 209%?
wei ght ( 2 %accurac? @‘A& ives an i nkonmeter reading at 90F (3 for 1
mnute at AA0NGISHISISPF itfeEd 8% ely by 1 minute at 1200 rpm of 5-10
uni ts. 180 Ebmaplérﬁ( Pr¥aEfjonTdTen NeWS 1hK Sirge Fﬁﬂtp@hﬁﬂ@hm&owné g%? 32. 4
grans of fhe m xture B and 37.6 grans of Exa 0 obtain ure 6C
havi ng an IVEliotet er readi ng at 90F (32C) for 1 m nute at 400 rpm fol | owed

i medi at el y by Wixture 6A:;

[0063] A mixture of 87.0 grarhs 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 fhe

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 immediateiy 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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m nute at 1200 rpmof 18.8 units, a Laray viscosity at 30C of 375 poise for

a drop 35 with 2000 grans of added wei ght and 565 poi se7{jafusy doggp with 200
gr ans . of 27 January 2006 WO 03/011988 PCT/ US02/ Lght ( 25%
accur acy)@ﬂ%ﬁ/ﬂnﬁg’s\“ scosity as measur ed according to ASTM gﬁé)%?%gv\er | aw

‘2000, 1500, 1000, 500) at 2500 s-' of 285 poise with a pseudo yield of

1709 dynes per cn2. To obtain the ink, 30.0 grans of Mxture 6A is added to
M xture 6C with mxing at 3000 rpmfor 10 m nutes. The resulting i nk has a

single fal \Ne'id;)h‘i"ﬁ és%aé&)éra%g G é’hs@&snﬁ%ﬁ%%% & ?cl'i:t%ﬁdugc; ?d*ﬁl T o4pc did

not exhi bit r|nt|ng
process. Emmf!ﬂl’éaw ZOQthﬁQ@sit@OQ)f%&) B&ZﬁQ@g&a oftfedpeise withyal PS’R@@D me@bnft ai ni ng
Hydr oxyl %Q@H%ﬂe[sg)%ﬁgﬂn i \68% fin RN 500 ofeh rfrébbf ﬁl@ciluré ﬂrré‘%ded"i@imﬁ[]t%r ged to
a 10 reactor equlppe irref, a-nitrogen iIn total condenser
and an i nl &€ Wwidr mixing atrﬁﬂﬁ@rrew’ﬂomwur@muies brfbﬁdescrltmgmk Bagﬁaml%fa}lrtmee 126.5

grans skteag t ry¢l-at 93&5 | Vi E:hiﬁ,

hydroxy%)ropl)'é{a ng cr&ylét%cog%%f%ﬁ !Pgn\éméflh?%% vve{ts%gw rged to the
react or thu@mghﬂ@hleglaﬁluahtmgf@plwemntagpecroew of two hours and 15 minutes.
Buring addigl o . 5%
~was bl anketead wtn T oger ' ' - aITs
added, andSQrepsr eacti on was run for an additional tvvo hour s. The reaction

roduct was pougmsggyhr ough [ r t age.
'Fl)'he rreasureg a u$ of %or?%lvfehgﬁ)?ﬁﬁrﬂ {&WQ Wag &]fE’/éng?\&e%;e?cent
conver $9 onreaciniegrippechwith Bestiper, aavitogef ml¢tea tatal ond@risghand &n inteipodr 4
converted I I t 2.6
ctokes ( bupRrenenpetsitdd & 73 Biamdprell 16,5 SAne LRERT ARG Wnn o
cl oud poi ne3Ragrams. dvigylimene dR3. 2@@%&%@%@%@1@@@@%@%@?\7 nyl
e P anrt Blethder LS Ao rod 109 reblel BRUGRINE Tl pof Ay 2 BBhoo0” TS,
was charged 1nto a reactor quh Irrer nitrogen inlet total
condenser &¥@l hDWISeanqoammlanieSheaum additjgry Hh% tternmrﬁtyrct avascoantainesipaloner
il aLor b6aREHeALALRAWAL BidhBle8 T SheGS et bl Q@Bgééﬁ'lg%”ﬂf-

met hacryl at e rans di vi nyl benzene

acryl ani de BIGM# werey agdethsand. e arRioRaas: Rr ige @nt aﬂdﬂi@@ﬁl twceh@lﬁﬁet'”}@ort
over a per {Ofof pdddWas ;ﬁi&?edlﬁnréﬂfﬂlétfﬁ% s‘i’r'éfnbﬂﬂtd‘@ 'csﬁahb%r%{b?a £MRRrature
was maintained with stirring a reactor was bl anketed with
ni trogen. Maasyredoampunta @fli nanovplatiss reeiﬁ'ﬂﬁleEW) as SPedts: ofThte BECRM was
added and EHQverG@E nheBurdtOsY UKo #e BRAWkIgRD8f ménbRkFsScont&fed®AS Ur ed

anount _of non-volatile matter
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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(NVM was 56.6% The percent conversion was 103.0. The vi scosi ty was 23.5
- stokes at 54.4C. The solvent tol erance was 688% and the7NdMay 2000ud poi nt

was Ies % 35 Exanple 9 24 WD 03/011988 27 Janugg.
PCTf US02/ E{@%@“ﬁﬁ%%] Usi ng a high speed m xer, 118 grans o?mg%q ﬁydr ogen
bondi ng vinyl resin of Exanple 8 were m xed with 102.5 grans of blue flush

15 FQ 308 (containing phthal ocyani ne bl ue, avail able from CDR Cor porati on,
El i zabet ht own, Kent ucky) 16.5 granms of al kyl refi ned |inseed oil, and 5

ranms of a 5 Te o¢ resin
gol ution (60% L>t<d’ 2600 inwlyxs>1< ri nmggg%[f?]&jgval abI e %%‘?n Eﬁq{q g§'%§gr§ added
and ni xed BPndinghvighl repia i EXﬁmple?ﬁ)we:rmum@si with 1608 Brants éfdslve Bushi 16 EQe 9b.
The m xin e | o ar we was
added t o %%G*’ REoERS! CRerBatnneD. BuB" lalbCHE, EREY oIS F ¢ he
ink (cone E e&tf@wm,ﬂémw} )16k g@otscnfmlsvl 16fBed liRseex OID.Gar{dGi)Q&msTdeea i nk was
tested § orTéﬁapwhktmﬁ@dmi%mas@ Bnls SO M ABBYBan R Lhfof (RETR: T

fountain stability of reater e ink
printed W 2f0Giy %Rr'wg%?@amaé!efmm Nevifle) was addedfandrmikedk atohighispeery an

am de f Uandr%aﬂmnYJté%Yét f6%5F' o E(PIQJQ]IT! Mod ?‘15 eTi’-.QE}m ﬂ %8%&;%&@5@&%&9 ina

gl ass beaker until 15 clear grans of diethy grans of
dei oni zed ¢&edRArs By aight of m"ﬁ?"ﬁe’iﬁ*ﬂdﬁ%ﬁd@ﬁd@ 71a?1§al®5 by wetginb obixitg 9esi um

nitrate. Tohd fwhish |4 xed unti |
honbgeneous. [dO?éJWSch%?ﬁggéﬁénﬂﬂ%jcos%ggﬁ r%gihgrgh%érje &%(ﬁb% t@%\%r ogen

bondi N vinyl rE04691of Exarpe énkrwas dested éat siabiiity aﬁd tening éms litHogbdpiés f | ush
15 F 20 (E:%Heé
Cor p(?r ati on InFll zabe% E?ggmnm%]@%%gﬁsi@fmﬁmgﬁsﬁ%&é {ﬁQ+. {)Sr&gq %)R%Pdl I nseed

oi I, and 5thgiafnRrinted with meidnéng. wax. Wt h m xing, 116.5 grams of a
hydr ocar bopyirsé A0S Phatiaridn P irkoohBMing bR 2EERuhHn 8RR AR | abl e from

Nevill e) was added and Xed at a ni t 1600F to
forma nixture 880125 [ ookigturzol Geawes titrencdnky nid8ng ipar glasshpealr aintil of

'm Xt urjg 10 S r i,ni. shed
VI scosllgt %?én?%‘l ranéﬁ?cdgﬂnae@wg%n%a@g&i ﬁe%rafﬂ tl d§ o?ﬂgggdw afg& §6 1998, s,
[0073] -Th et”PWﬁn%%’"Ttee%écD 4 @rangs aifi rhagngsiand nitrate. ndoi thisawks tadded dphizc

grams of ethylene glycol and mixed until homogeneous.

[0071] Using a high speed mixer 118 grams of the hydrogen
bonding vinyl resin of Example 7 was mixed with 102.5 grams of blue flush 15 FQ-

20 308 (containing phthalocyanine blue, available from CDR Corporation,
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

25




printing process. The fountain stability of the ink was greater than 900
seconds, and 30 the ink printed with no toning. Exanpkgdapdary260&nd

Conpar at i es A-D [0074] Exanples 11 - 16 and conp ' nples A
- D were @‘5@%{’1 by a nethod simlar to that of Exanpl eﬂéﬁ\tf()\njsﬁm?ﬁg

conponents and the anount of conponents as listed in the follow ng table.
The Exanples were tested for 25 27 January 2006 WD 03/011988
PCT/ US02/ 24635 stability in a fountain solution, and for toning in a

| it hographi I af | C Jd1 .- 13 . were made.with the acid
functional bfﬁbw ﬂ% égflg HR%‘ @gtﬁ%‘r (I:a)ﬁ ?%ﬁﬁgﬁ&é{}aﬁ‘h‘ggmm}c-ﬂr%t'%rpéoﬁae wth
the acid f &empeadll -vidhyererneaderwittf thHexanic fumcBonal hieyl resioiod Erarhple 1phhitee of al |

water m xi GrampiRs AANEMIRE LS uith tho R Srarelliny e oEEfarbfd! lignec: um
nitrate. | hydmphitophescafialdarplgsl t; 16 mostaivedehe divtfiyfenkei diyoot retipfiére

nti ‘ P : q bondi o :
b he T nvdiedanavtortibads & BlfoSh X Keu R SRR B0 Npaltine s T of
“Exanpl e 4, nilate: Hn dlencampesative ekamplesoinks wegy ron rslitcepatiieprirting @ratesseshy dr ogen

vas run on' ok CRTRLEERER (o thctGe AR Vi st ORGSR Bl ©

sol ution. Exemples dase coftatnedtar vinyl vesibofEparegle 4, whigh cohiginsmo fumetionalot

~stable in ' : run ip th (i.ntin
ot ocess. | chaes dpha br A0 RydiBhed bBHHE (SRR Smbdeblt ol fhel WBBIR | no
procesk)  plasei t C@wnar@tivggxammer{g vas wheorf an énk shde bf préanvemtionabrogin LX2600

avai |l abl e ' : cAl P R 0% i i nt
Caap o aoyeleh NotloparBpf SEHGE) in‘He cabG bf BoHibd e ErahpictoR’ & HEHK
sol ution, W9 $@Y stable in fimy Huniaint aok ivsnnot3staliie xenongh SArard rEdsEnTprieting.

ACi 0 funct P P TRREARRE DOVEEETR) ofafs: fin oty Hbceste 1 057

resin of BERddbibdedjaningcetbefirst sheatprigteds522. 532. 522. 5 sol uti on’

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 (ayaiiable 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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Uncoat ed bl ack base303030303030 Total 2200.50.540.50.54 Di et hyl ene

gl ycol 292929292929 m x3 Fount ai n Break Ti ne>600>600>60@76R0a4922660

"~ (seconds),, nCl eanCl eanCl eanC eanC ean 26 WO 03/ 011 uary
2006 PC‘IW@%@@%S%BS Mat er i al Conpar ati veConpar at i veConpar g@?@é@%p%gr ative

Exanpl e AExanpl e BExanpl e CExanple D Vinyl resin of Exanpl e81837 4 Rosin

nodi fi ed37 hydrocarbon solutiond4 (acid nunber of 4.8 on sol ution)

Hydr ocar bon varni sh32.522.5 sol ution' Uncoated bl ack base30303030 Tot al

2200. 50. 544 Di et hyl ene gl ycol m x29292929 Fountain Break Ti me200605>600

(seconds) Tone(not stable(naot stable(not stablelmediate enough toenough
t oenough  faefiks on first IQm’}naCﬁib!t"u[:)QﬂﬂH@retive. SevpRRtE69 Comparatiadl e| f r om
doscr | bed Lo detail wih reloerRedy of Expinpe Pl b B EARRBEE, "o
shoul d be | ¥nyerasirooidExdmpley@r, t hat variBations psgl nodifi ¢ations can pe
nmade vm'th! the spirit and|scope of tt?e I nventioh and of the follow ng
clainms. 27 27 January 2006

Rosin modified 37

hydrocarbon solution*

(acid number of 4.8 on

solution)

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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CLAIM5: 1. - Alithographic ink conposition, conprising a continuous phase
conprising a hydrogen bonding vinyl polynmer and an emg7siahugg 2pbase
conpri-sing water. 2. A lithographic ink composition, conprising a
hydr ophobi ¢, conti nuous phase conprising a solution of a branched,
hydr ogen bondi ng vinyl polynmer and an enul sified phase conprising water. 3.
A lithogrgghingsi nk conposition according to either claiml or claim 2,
wherein the enul sified phase further conprises a liquid polyol is selected
~ from the droupA litnesarhiq inly compesitign, eereprgingcol , di et hyl ene gl ycol ,
triethylene gl ir nR ; | nadi propyl ene
glycol, 1, 3- prﬁcﬁghté'hﬁ"g% ?)ﬁ%éié;?eopyl_ 'é'ﬁ? %ﬁ{&%ggp@oﬁ&%b%@g[[%ﬂé%ﬁgﬁg}o d gl ycerol, and
m xt ures t her e@h emullsifigd| phagke geraRNFING WalRT. conposi tion according to either

claim1l op clai\fbgraghf! ik Bomb&tidnNKorf ition includes from about 5%to
about 50% of the %ﬁm sified Eas:e by el gé?\t. 5. Alit hggraphi c ink

conposi ti on ac@okyireRhobis, egantieyous| phiasel copprging @ 2olutigrercdi e brannbednk

conposi t i RArdqBA bHRGS ik oARRand0% to about 35% of the enulsified phase
by wei ghtr&BG.g Alit h% rgprBhi c I nig conposition according to either claim1l or

claim 2, wher erhemulsiier phase apypRyisindoraiencl udes from about 20%to about 30%
of the enul sif xgth i hf It D€ o PK; Liion
according to cl a’.i r%g Eb%ﬁ\;ﬁ\:hlg‘r?)g?"rﬁﬁ?ﬁ@nean%ﬂqﬁ?dl tke)dghﬂ g{]gglte}l ?r?t?légggpgﬂaggk acid or
a weak bale emulsified iphasg) furfier comprsesoaigyidt palyp! de seledied frare the grasp cl ai m |

-~ or cl ai m onaMiph €N i in “.g%a :fé;,reedfrom
t he group crgnsiésﬁfnathg@ﬁel | rﬂﬁuﬁab Igg?u p;)’ogrlaes i ur% gp%ggﬁgét{%ﬁ cal ci um

i ron(11), diealgardens glycol.cdipieeyiens glycolahd-propenediobdinrenylerieyalyask yiatet at es,
ni trates, peHhddidi SftycerblOSRNARRes iRkApIen phosphates, hydrogen sul fates,
1 0

chlorates, chlorides, brom des, I des, and conbinations thereof. 9.. A

li t hogr apfii c i Alkthearapbisiiek eempesitiondicaerding teisither cigimal ar dlaior 2.cwherein2,
wher ei n fht%‘?nl@éﬂﬂﬁpkﬂsftibﬁ%mq}oﬁp%dt g%%%%t}t W}H%f tt%@mﬂsiﬁé%a@[ag)?%ygl . 10.

A lithographic ink conposition according to either clairml1 or c

wherei n  Weighenul si fi ed phase further conprises at |east one solid polyol.
28 27 Jangary g§@Bgraphic ink composition according to either claim 1 or claim 2, wherein

the ink composition includes from about 10% to about 35% of the emuisified phase
by weight.

6. 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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11. A lithographic ink conposition according to either claim1l or claim2,
- wherein the enul sified phase conprises a nmenber sel ecedahdifpyrbbse group
consi sting of 2,3- butanediol, hexanediols, pentaerythritol,

di pentaerythri toI hydr oxyl - funct i onal hyper br anched dendrl ners,

tri methyl ol ethane, trimethyl ol propane, neopentyl glycol,

2,2,4-t t hyl h ted
o <phenol . CoRAAE FREBBosich ﬁ°°§y&i§fbe§‘?§ﬁ%§“‘ﬁ?ﬁm‘m 2R3 car bon

at oms, “andhe ek ﬁﬁphaﬁ%cmfse@a mengber selerted digmaibhigrouptonsistinmef 2.8on
accor di ng bh%nébabherheﬁ{af'f’édﬂré %erﬁéé?klﬂ‘rﬂ%l "mﬁérﬁéé?}/thﬁtgﬁ e}g)fdlrcﬁ(}zif fuﬁ&hoﬂglase

conprlses a nmenber selected fromthe group cons stlng tric acid
tartaric Ayperbranghet dengsimers, drirethyieisthanel dinetorieipopane, rszopantyl giviedr aphl c

ink co WDOZ' 2 4 Hin@RHAA b dfladRid®! 1,4 ‘E?]cl é?cb%%%haﬁ$la?ﬁrﬁ%en%ﬁé&enkh €

enul si fi ed phase conprises tri'ethahol am ne Ic 1n
conposi ti én campevrfisniavng enea hydroxyl greuplamst ug ltaiahpdt, 1&\,ﬁ@r|ben rﬂtOTﬂhear@rml sified

phase CO”’@BHnE@%tBrfsQH&r@QPUt 0. 01 wei ght percent to about 2 weight percent
of a weak acid or a weak base. 15. A | |thog‘r§ﬁgh| c ink conposition according
t o either 181 ai flithagraphicinircompedidaneageordingsto ers¢laimeu<3phlam332cwh@'einses from

about 0. 0%1 V@g@ﬁfecﬁﬁﬁé‘éth@ﬂs%@iﬁ%m%eﬁsé’?@ét&i‘from d@%ﬂ{: C%S|§fﬁﬁ%?§ﬁ

nitrate. rap I nk conp05|t|on accor to either claim1 or
clai m 2, apiértartaric adid tanmid anid, iaed cpmhipetionsriperesies a wat er sol ubl e pol yner.

LT A LT R0" AR RRTBORbSRI ACGRIY Biher Sk Pbr G} 2 dndibine! a1 m 2

wher ei n e emul si hase conprises ér sel ecte romt e group
consi st i nthesmulgitied ghase gbmpysasdiietbanagmingol y(vi nyl al cohol ), pol y(et hyl ene

gl ycol), aqpd Cﬂmoﬁﬁ%phmﬁ cdEEARh: acE@rdsr@ ! e‘itﬁé’rgcrl hLSr éQu’& E%ﬂ?é?ﬁht | on,

conprising a contl ase conpri sing g viny polyner
t hat con‘gﬁl gyadsifigd pbwccmnmea@rog"r abgid 05@31 b’elgétjpencam tpl‘ﬂi)ogt dueighinsi st i ng

of car box%% Ento"iiﬁmé‘ak'ag@ogﬁ%bgﬁ bag%l mary am ne groups, am ne groups having
cid o : .

N-al kyl stituents ree or fewer carbon atons, primry am de groups,
am de gro'd@s héithegraghig! ikdy compasitioni acaending tofeitheémralaimot of dajer 2,csdrein at ons,

ester gr oS, A t%@%ﬂ{?nééé%) abbt #1891 Wei sgt:*t‘f)&%eﬂtr tofa%‘%{o%%é?@{}pato”s

(3- hydroxyl ester g oups aroxyI groups contal ning gr
phosphor oﬁ@cwmmaghwmﬂw& acet oacet at e groups, and conbi nations

EQ‘;;?SI | ﬁ’i@' a A%mdé%'pﬁic Prgﬁ&%{tﬁﬂ%%raanQO% n@&'ﬁﬂ?& £5/ @%Ineﬁ' %é?gbt he group
: g of wat I qul yol's, "and co I ons er €o

the emulsified 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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27 January 2006 19. A lithographic ink conposition, conprising a

hydr ophobi ¢, conti nuous phase conprising a sol ution ofzagbm@ﬂyhgmb

hydr ogen bondi ng vinyl polynmer that conprises hydrogen bondi ng groups
.selected fromthe group consisting of carboxylic anhydride groups, prinmary
am ne groups, am ne groups having N-al kyl - substituents of three or fewer

carbon atggs, Prlt[t@g%)hécﬁ% %%corﬂ& groups having N alkyl

substituents o _ , ester groups havi ng pendant
al kyl groups of hydreghobic, feonénuasisr poaseacomprisin3-a kyldtiax yf @dwenchgdoups,
hydr oxyl 0, ]| gr oups,
nvet oavet Ay g bahiig bR gheY Bl B5AbRSs (RN teRid Atk ekl I
conpri si nfroa thengreup seheistingdof carheoxyie aghwiridecangps tAringary @mingageaups,| | qui d

pol yol s, aphe g{gﬁg@%*ﬁ@ élgﬁrs‘%'%%ﬁ“g%?[ns fgtﬁrbé '&P%v@é}kﬁ bdrﬂgtg "@ﬂﬁlglyn di ng

accordlng to e wherein
vi nyl pol Wme gronps.i aeide grouns having Neallyl supsitueats nfethr@ oulfmfvenaparbv@ N- al kyl

substit ueg est%EE;l%(a 9 rha\fn Enc?a?‘l gﬂ( l éﬂé@s of etﬁl{eﬁ eo??&*té"aéart%glsato%ge eof 21.

A I|thogra 03| n ac ai m or ¢l'aim 19,
wher ein thyadrbmdlreaﬁngtmpsll hgimxyhygroppﬂ ysuur-canigining egropps, npinosphoriod® gr oups,

- am de ubst I.tue r.fe car bon at ons,
or conbi na{ﬁﬂ%ﬂ@ﬂ ﬂ%ﬁe%%to%ﬁta eAngOfJP%(%'E Wﬁgafwetﬁ%r fo rﬁl\eon according to
ei ther clai m 18n emutsified phaSg cormpresire anniehmehyeie@igdafmmdheigmgspwonsyi*stirqgol ymer
conpri ses S.. A lith hic ink conmposition according to
ei t her 8{1‘#{%)[(%?“ gf’loﬁ%llgﬂ r@’z om\ﬂ%arugp%ﬂ% ed?hydrogen bondi ng vi nyl pol yner
conpri sesZ@ar beI;thographmw lcdmpgslﬂnrpaccorajﬂg tA dithehafpimpts oriadimcddposi tion
accordi ng hg th r.cl a|g1 08 3& b{ wherein the. hydrogen bondi ng
vy por yhEeTL bR EYerEedh Btdine Yol pBieh Some RS v SRR AOGR RISt br ce
or fewer g@up®havihg Msalkyl 3ubmdnamxg/bf thedecor fgworigsaboro atoneso wbicombinaticnst her eof .
25. Al tﬁ%ﬁeoiphi c ink conposition according to either claim18 or claim

19, wher he hydrogen bondi ng vinyl polymer conprises sulfur-containing
groups. 281. A Ailithegaghihiink cokpositiqro atddrding d6 ceithdr —iirh o1 &iok hebaime 1®i m 18 or

claim19,  wherei he hydrogen bo Vi n r co rlses hydr ogen
bondi ng g\”BﬂSg' tﬁ%ﬁyci@?%g?r}c@% ‘E"PPEP E’B\? CUBR egtpinﬂ'éryo E’gd groups,
sul f onani greups hayisg N-aikyl Bobstitienty ofuthese mbeaneargmmatmms niebompmatlcglsoups _
phosphoritglﬁgc%d groups, phosphate groups, phosphonani de groups, and

he

~conbi nat i reof. 30
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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27 January 2006 27. A lithographic ink conposition according to either
claim18 or claim19, wherein the hydrogen bonding vi pyljangiryp®se conpri ses
vi nyl ~al cohol nonomeric wunits. 28. A lithographic ink conposition
according to claim22, wherein the enmulsified phase includes a weak base.
29. A lithographic ink conposition according to either claim18 or claim

19, whergyn tRe; ] ' V] VTer; 1S kmat i on of
it er ont 2 hychonioinaie e SRpAGiH JhtorlRL HBTuEe "R o JRION 7
accor di ngwherewsi theehydrogambargding virlyhipolym@r cowlpdses minyhalcblyad rrogeamdsisndi ng
groups of tfie hydrogen bonding vinyl polyner function as hydrogen donating
gr oups. 3Ii. A |ithographic ink conposition according to either claim18 or
cl ai m 19, 28.wheAdithegtapbichinld compositimmaiaoiding tugisinb22.t Wieerbipndhe genlsifieddi ng

vi nyl pol if ek ydrogen accepting groups. 32. A lithographic
I nk corrpo%ﬁ;%cﬁ\ ac%g%arll(gj%tsg' either claim118 or claim19, wherein the

hydr ogen 2bndi Adithposaphic otk tomposiiiimogecordiondo negjther ldimptd yrellaidu®@ti on  as
bot h hydr : ' r pt i u 33 | J; raphi c

I nk corrpo‘gﬁfrleggﬂggygr ieﬁg%tngbﬁ I‘g'%?nrbfg E\e/\':/h(’teokrreh?i ﬁ% %e@nr%'?a’s%llbp ;Abefcfl 'ﬁ%ﬁgse

i ncl udes hydmgeo Heading gBaLpsA | it hographi c i nk conposition according to claim

31, wherejh th £ 1 1N ' L (. i tdhographi c
i nk conp(;%éq?t [ o'ﬁ l@iﬂétafdé@dngﬁt 8%?‘?%3“ g{:%?@}]ﬁago\(lﬁﬂéf %&r‘rrﬁlbg%r vﬁﬁée"lpe?é]ﬂ t he

hydr ogen whgreinitbe bydrggerdadingingraroieps of theslopdragendrondingivifiyt polyraerdungion  hydr ogen
bondi ng f . bout 1800 grams per equivalent. 36. A

it hogragé]sﬂjéﬂfor‘ﬂ?ﬂggﬁ%@g@?%éaccordi ng to either claim18 or claim19,

wher ei n t3fe hyAlridwgraphen thkngonopasitionpatopnding Haxither elpim vl entclaimi ttht, based

57 W SRRl St et tioll d b eoR boRdRe BB ifer ikt P
19, mheraﬁihydtdmnmdepmigggrm@ﬁdi ng vinyl polyner has an equival ent weight,
Co about Fobo AgTRaRAAE R riiRion soshB ¥ tber S R RERLAL 15,
accor di ngvhereiaithenleyrdrageni bondidig@rougsaif thelldydrogsindoading tving! polymerdenctbondi ng
vinyl pol Wn fdBSdrSshal i bR fifth8dch S8Ry grddps? ! January 2006
- 33. A lithographic ink composition according to claim 30, wherein the emulsified

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

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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39. -A lithographic ink conposition according to claim19, wherein the .
hydrogen bonding vinyl polyner is polynerized using atyljaasdry2066 mononer
having two or nore polynerizable ethylenically unsaturated bonds 40. A
li t hographi ¢ ink conposition according to claim19, wherein the hydrogen
bondi ng vinyl polyner is polynerized using d|V|nbeenzene 41. A

bondi ng vEdy 1 HOGHERARG nk 30rREGRGH aBlbriiflq i i 8, WHRRHT M hiod )l D270
per 100 gmdm wnylrmiyuwers Mn}emed peidg ef least drean@nqnm hawing two ohaeieng t wo or
nore pol i rated bonds. 42. A lithographic ink
conposi ti éﬁ?@%@orfetﬁﬁ@?ﬁkﬁ{}g@%&kétéﬁﬁd& n the hydrogen bondi ng vinyl

pol ymer i 40.pol :9«rfmqumlmmkr@"wp@lmrabowdlﬁg 0a zlairo @baedheredn 08 hwstjegaral ent s

per 100 9p3%6n : %ﬁ; ] one nononer having two or
nore pol yF)rerl Zqowﬂ%g@ﬁ%gﬁﬂla i%é%ﬁ%g@&irvﬁ'{yiﬂgﬂgtﬁﬂds 43. A lithographic ink
conposi ti éh acédﬂhnglf@hia)inhlcamm)&@on wbcarding to m:myl@r sherein renklydnogen ny|

pol ymer r valents
per 100 g?a@%wwev% rrerl zgg%ifata?%}ggé one ﬁ/gﬁe&f@. ﬁaw ng two or
mor e pol ygmemisz abimenetriey | polyimesized of rataleastabeel monmdwsr HavingAtwe tdnogowphi ¢ i nk
conposi ti rein the hydrogen bondi ng vinyl

- pol yner 'ggl)()rﬂ%ﬁ%%%éz} érﬂcé?lk%hg%t&% %ggbut 0. 004 equival ents per 100

~ grams of #dnondiithographisr mk@dmpbsumaccmding\m ez t8r whersin thg hydregenl vy
reactive cif?‘lfrf N | n t n I n rat (o] ri zabl e
bond. -45.bc%r | E’S‘Bpé’g’ﬁ%’ i p&gmgl(r)kse%t néiqusalg%@r P‘?\%{ ?'@Hglfgi %g(i@ b erein the
hydr ogen eduivatintsyperi ?Oﬁlgrplmbpfrmpnbmer rymetizedrod [ak basi arle raomendrdhavingl ect ed

from the GeorEa5hakiAif OhyBhHal WLARMLARLRs, @ Koyl ated (i tanates,

al koxyl at €4 Zi 1¢o I ons ereof. 46. A lithographic ink
conposi ti4h ao%duﬁntgraphtccnlc lcainposiiyn am:@rd}mgl ta hlalntnyélr whenein thertdidnageni ny|

pol yrter hagiGeOinl¥ BOGHEH ' i IERTRn AP B 005F6! b0 86018 0aiOnS! Sti ng

- of ~al um num acet o um nam sopr OpPOXI umnumiris-sec-
but oxi de, ecajmalanrtmmrdi(msgmnspbmpdwnercpmlwnersztedrqf ableast onermanoysentaxtng, and

conbi nat '%%r%‘?%ﬁﬁ!&meﬂabléﬁb &fﬂ&ﬂf %Q#tﬁr&tggbgﬁﬁﬁog tion according to claim

19, whereln the |ng yher has a nunber average
nmol ecul ar4dei ghiithofraphicl isla sompdsiticn a@ﬁﬁimgatujclalnm&gwnerainethagwdmgeecuI ar

v eSSk AR e S AL MR £ 3004 Sy ekl Ak o ik
-grams of monomer polymerized of each of two monomers hawng mutually reactive -
groups in addition to an ethylenically unsaturated polymerizable bond.

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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bondi ng vinyl polyner has a wei ght average nol ecul ar wei ght of at | east
about 100, 000. 49. A lithographic ink conposition acc@r7diangary@00ai m 19,
wherei n ' the hydrogen bonding vinyl polymer has a pol ydi spersity of at
| east about 15. 50. A lithographic ink conposition according to claim 19,
wherein the hydrogen bonding vinyl polynmer has a pol ydi spersity of at

| east abo 504 i | ; i O I%Rp Ll ' aim 19,
wherein tﬁ;e' hy rlfgégﬂa%hl)clolhgfaﬁ@ﬁ%%&] é%lrf/ r ﬁ'g{gl' gg’p\gﬁ%{ﬂgg% [ fbf }(;f from
about 15 handifigovinyl1pugneshas A weig?;bgve;pm analegulas omgighti efi ahleasicabelitng t o
claim 19, 49¢§ei N the hydrogen bonding vinyl polymer has a pol ydispersity
of from aLOl’Jt 50 to about 800. 53. A lithographic ink conposition according
to clai m49, whdithegraphisdnk gempegition aenedling to/tlain 1Bovherein hadydragreor et i cal

glass tr degﬁﬁh% gmépﬁégaep@]?g%rg-mkgg%Bﬁg ﬁ. 54. A lithographic

i nk conposition Ing to claim 1 nner ei n drogen bondi ng vi nyl
pol ynmer s a A flidegephisank gompesitiqraaesording ta daiped St Whereist thathydwgen about
60C. 55. | LG Wﬁ)%i 4 r6l o claim19, wherein the
~ hydrogen b%bn('c)“r?éi n @@ﬂhﬁrﬁ%ﬁy‘?@( ) agélfg%?ﬁggggtaﬁga d_::':]I ass_transition

tenper at e f rAviithepmphicSaiCcompositippugccoriil tosdaimal?,i wiresginabaihydiogrn
conposi ti ' |.al d]s%ve | t.J ”101@ phase conpri ses
- a furt her%?’gﬁ@{ﬁbﬂgréﬁa%ﬁ%m t ﬁée@@gjﬁﬁgﬁ éggﬁfsﬁ@iéﬁg 0 HEi)l yesters,

~al kyds, d2enolA bhograpbicrigk cerapositiapsagserdingts ¢iaimod9.f wheareipHae dlydpgen
phenol i c- Wil | AR Lfal ' | ei c-nodified
r osi ns, f@n@r@ﬁ%‘é‘f@ﬁ%ﬂ%ﬂﬁ ﬁ%r%ggglggfgggﬁeds@?g?atpsoq@am des, vinyl
pol ymer s d3hat Althngraphigdnlo gempasition adcordinghte claimul%i wheseinghe dedrogag
conbi nat i : n,n%; i [AGe : g | to claim
56, mhereb%ﬁa'tnhgﬁ'?yﬁﬁo er hrfdétéérﬁ?a &Fc%ppﬁ%fﬁ%éaﬁ%ﬁ%ﬁbéh%ﬂent% Bg\g ?(.‘ngﬁ] about 1
part by ueipératui® to about 100 parts by weight for each part by weight of

t he hydr qgen | | : : i | =i ( i tion
accordi né&fo tc)f) Etﬂ br#%gf,{'bv\%e?@ﬁél tﬁé?%rggdﬂ@r{o ﬂ%‘ﬁgﬁ?% eﬁglhﬁﬁecﬁlgg@gél:‘n an
anmount ofbohdipgvistybpelyrgerhasta thgoretite) lalass fransitionh tempesiufecofiad least/ahasit ght  f or
each partgohy weight of the hydrogen bonding vinyl polymer: 59. A

| i thographi C i nk conposition according to claim 19, wherein the hydrogen
~ bondi ng \B5nyl Aplithggraphic snipcompasitioneatcordinggtoatlaime i twhesein ttha Bygiegenei ght  of

gf{:g'h'olc %%n@iﬁg%ﬁ}ﬂ&&lgraé%g A hbbrel @Qs%aﬁéiti&r%ﬁ%peﬁét&‘re%ﬁ%&t I5ocs he
portion, “bas on total nononer
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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wei ght. 60. A lithographic ink conposition according to claim19, wherein
the hydrogen bonding vinyl polynmer is polynerized usiigJahedryaboait 15%to
about 30% by weight of acrylic esters having from about eight to about
twenty carbons in the alcohol portion, based on total nononer weight. 61.
A lithographic ink conposition according to claim19, wherein the hydrogen
bondi ng vinyI pol ymer is polynerized using fromabout 50%to about 80% by

wei ght rene, ont tal . mononer. wei 62. A litho hi c ink
Cormosi 1§ of TSR IeS o R BpARoE: BS HeAe] RRYER UM IRl ST o

sol uti on ofeightor anched, hydrogen bondi ng vinyl polynmer and an enul sified
phase havi ng, as Hansen' s sol ubil i aranet er val ues, a  di rsion

o aet or 1 uek dPogapPicof CaRRRtas 2GoRBGIS FapAdatbere FaItar e a: | east
?bfﬂt 4, ﬁtﬁtﬂ'ad&lghﬁ@l 9@9!?19?@]56!%@@@ a@ragerronvaxbmw% t@tadoﬁBSG%{%ﬁCw% ght0. 63. A
i t hographic i ositio erein the di spersion
par amet er Yl lcl ?g':got?ﬂ"moﬂ? %PHt &Wg‘ﬁ %O?th@’eﬁm ‘éfi‘wsf’@ﬁ ﬂhﬂ'!frr@'f’@l’s'val ue is
from abouorffor, ﬁaﬁmﬁto&ln@hdmbme; mdr ogen bondi ng par amet er value is from
about 12 t

2 ubst r at by A HPRGGPEEHIE CO%WFHHE%C&OF o4 T 59 gherel F d5PioRBGr aphi
ink the i rtk)ndﬁ@(lﬂ'rﬁ]d P@lyter Brpolyeneizéd usihg ek aboubB80%36 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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