WD 03/ 103980 PCT/ US03/17797 NMETHOD OF CONDI TI ONI NG A LI HOGRAPHI C PRI NTI NG
PLATE FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to

| it hograpWiom3peisii ng 5 nmethods, particularly for printi®gTiusey1t7hat do
not require a separate fountain solution, and for materials used in such
printing nmethods BACKGROUND OF THE | NVENTI ON [ 0002] In |ithographic
printing, an inked printing nenber, e.g., an 10 inked printing plate,
contacts and tr amsd@r sraonpnkedInerageriararEub brINTINGTk@rE and then the
bl anket contacts and transfers the inmage to the substrate being printed.
Li t hographic plates have inmage areas with a relatively ol eophilic surface

and non-inmage areas wth a pgghioeiryewerRmione surface. In a typical
two-fluid |ithographic printing process, the plate cylinder first comes in
contact with [090dhnpeni Tlee r prasent invention aneleées aie aliflieg@@hico upHRiNg

sol ut.i on_t hat, wets,. out e i i -] : . The
darrpgnedﬂﬁpﬁdéc” t%%c@%ﬁb% g%rt Bﬁﬁtﬂ{gomﬁ t]hg%t P(?)CPIdgﬁgg%lg%gﬁagﬁgéﬁaﬁéq?%ggﬁl y in
t he ol eogdifidrs dnefae naiteRsls usbe i euct printing nlathdédmn hel ps to keep the ink

out of the non-inmage areas. The press operator nust continually nonitor
the printing process to insure that the correct bal ance of 20 the fountain

solution and the ink is i } l dheres to the printing
areas, but only the pri n%%%gggl,@gf?ﬁg IH?ﬁaEtrgﬂibrg@order to produce a
sharp, wel | - dggioio@gd pr i int lithb@E@Biic Printing,ngn phised Srioting eembee &g., AN eri ng
the ink-, receptiveness of | an | ate with digitall I qui prent
to pioduiBkot RENIBS e PenicRgas Serers L iseo et € M gkt

i t hogr aphd G itR | ISn IRt AR Eadty RirkRlbis Ry 8ha amayBag ether suisstidhatbeiic
metallic wth an oxidized, hydrophilic surface. finisher is applied over

the surfpirtedf Lithogmphie pletes baypinaage preasewith grelatively qlaapfutc pYdeee i s t hen

attached to the plate cylj.nder . L Ak di S. S nlLShefq1 S
renoved @0 inl‘?a" %‘Fér"é‘ﬁb% rSF%W%@ghf%%péﬂlg%H%gét H'éggﬁ’é’é‘{ﬁwlagﬁédo i mge
and hydr gaBytdphid Qtiritimgd pracess Onlse Oplateheyphdére firsSoomneaem aopteichtwithun i s
interrupted or a plate wll be re-used at a | ater ses, a

pr ot Bct | dempeaingr rallers datdiansiesanAaueoystigupian ﬁpéxli[ﬁgﬁ'stb:apﬁ'% 0?38% Voi d
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subst ance Irt, I ngerprints, etc. could affect the
inking roller, accepting the ink only in the oleophilic image areas. The fountain

solution helps to keep the ink out of the non-image areas. The press operator
must continually monitor the printing process to insure that the correct balance of
20 the fountain solution and the ink is maintained so that the ink adheres to the
printing areas, but only the printing areas, of the plate in order to produce a
sharp, well-defined print.
[0003] Printing plates can be made by altering the ink-
receptiveness of a blank plate with digitally controlled equipment to produce the
25 desired image on the plate. Typical two-fluid lithographic printing plates typically
have non-image areas that are metallic with an oxidized, hydrophilic surface. A
finisher is applied over the surface of the plate to temporary protection. The
imaged plate is then attached to the plate cylinder of the printing press. The
finisher is removed during the make-ready process to re-expose the oleophilic
30 image and hydrophilic non-image regions of the plate. Sometimes a print run is
interrupted or a plate will be re-used at a later time. [n such cases, a protective

material, or gum, is applied to the plate surface to avoid damage to the plate and



characteristics of the hydrophilic and ol eophilic areas. Like the finisher,
the gum is applied in a |layer over the entire surface of the plate.

Typi cal | ywoasgesssesuch as gumarabic is used with two-fl uipdThisohrogeaphi c

i nks, which washes away during 5 the press run. Sonmetinmes a gumis included
in the fountain solution to replace the gumthat is worn away by the
operation of the press. If the press is stopped during the run, the gu

may provedaminatiosy withosustancasr @tikceilofingaspeinis, sta) éhat[m{bdl]aﬁﬁﬁbth%dust ry
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it hographic printing inks havi ngl a continuous phase that includes an acid-
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havi ng angshdri Whhshadaseeryilow |sudiace @éﬁ?ydi‘aﬂﬁﬂﬁmlwbﬂw by e inkol Yher and
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conposi t PipoRg-aneditied eplates narer cﬁm@aﬁweanhowv% ard| .reqw@r apRedsIvey
Wi t hout Eg@&ﬁ&-\gg@;\ﬁ‘é Eg%"e]g ﬁ)ﬂwcegﬁ\%gé 608K ?qJn?éﬁHtﬁ]Lﬂ o%oéﬂhbc{ﬁadlt]i nal has

been foun onal ates t have net I ¢ non-
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mat er | al ed to treat _.the pon-i areas of .su ates. After the gum
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lithographic printing inks having a continuous phase that includes an acid-
20 functional vinyl resin and a discontinuous polyol phase that includes a liquid
polyol. Latunski et al., co-pending U.S. Application 10/054,261, filed January 21,
2002 describes single fluid lithographic printing inks having a continuous phase
including a hydrogen-bonding vinyl polymer and an emulsified phase including
water and/or liquid polyol. These composition are stable in the fountain and print
25 lithographically without toning and without use of a separate fountain solution. [t
has been found, however, that for conventional plates that have metallic non-
image areas, a single fluid ink will, over time, remove any gum or other material
used to treat the non-image areas of such plates. After the gum is removed, the
ink may begin to tone. The toning is believed to be caused by the non-image
30 areas no longer being hydrophilic enough to create sufficient separation of the
continuous phase and the emulsified fluid phase of the single fluid ink. While
conventional dual-fluid lithographic processes may replenish the gum on the



plate wwth a fountain solution containing a gum this approach has been

I neffective for printing single fluid Iithographic inks. SUMVARY OF THE

| NVENTI ONWP®3AGI980The present invention is directed to netircagsasid77omt eri al s
5 for printing a single fluid ink, particularly using a printing plate
having netallic non-inage areas, w thout experiencing the toning problem
during an extended printing run. [0007] In general, single fluid inks that
print wipgldtet maithi tsi doantapr isoflition cphtaingsg - at pam, i tis Eppreachdiasndeen

hydr ophi ligcal ]y nodi.fied .non-jn aregs _and 10 ol eophilic print areas -
have an REHRE if@'apﬂﬁi@?%ﬂﬂgl@ifh’q‘?ﬁﬁo r%‘ﬁﬁ 8%3%nd a continuous phase

containing the printing i gknamFONeH PHETRY/ENMPICN fied hydrophilic fluid
phase contains water and/or hydrophilic polyols and nonoal éohol S.. To print
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alum num printing plate, have a surface having -MO M- groups, where Mis
the netRintingdkNexanpl e in the usual case of an aluminumprinting plate the

non- i mge - arghzpi |1 NavGonsfbr: Qi BIOHRS thA%ARIAR] demonel pantigy the

i nvention, t printing pfate is treated wth a conditioner conposition

t hat i ngslateses thae isy plaiehitavirig ydfophilisaiprmodifigd rereimage @ipakeand
treatment with a finisher or. a gum the .conditiaoner surfa ' le in

t he Won-?'?rﬁ@fé’n%r%ré\@ Bfashot W?aﬁpeem‘rﬁ?'ﬁ%dﬁ% P 'p%a@"gf 5$%§eespeﬂg{23'b I'n
anot her c&ﬁf\%%}ls‘){)hé&e dINAAMGOthe tittingealike @oblptinentss UFRE émulgifiedt i ng
with a single fluid i nk 25 having an enul sified hydrophilic fluid ase and
a cont i nuslrephitic edluid | ipbasek copteie, Watker | ARA/ORaswdplis nPHYO's p%ff) ner or

CorsonTHHBBERNEER2 ) BREth apd Ve PI° 3, A M GR0R  oner
"pol yrerfigd pMdse mekeseleatity boper theehydropBlicalhdmoidifiganeon-imageergasr " wi | |
refer to both polyner and oligoner.] The ola/O ric %o ne (t) has a
hydréphi 0 thepplete,ofeamvo M apadmage: Heageied mfp’%?b’tc? éHBQ?MOG,P‘&?aQJ?n Mim
surface g ddeTRNdRMyPLRBsUF ARRAS FHntingCplBtd, Patit@ilarfy an aluminum
printing plate, have a surface having -M—O—M—- groups, where M is the
metal, for example in the usual case of an aluminum printing plate the non-image
areas will have —Al—O—AIl— groups.
20 [0008] According to the invention, the printing plate is treated with a
conditioner composition that increases the hydrophilicity of the non-image areas.
Unlike a treatment with a finisher or a gum, the conditioner surface is durable in
the non-image areas but not durable in the image areas of the plate. In another
aspect of the invention, the treated plate is used for printing with a single fluid ink
25 having an emulsified hydrophilic fluid phase and a continuous, oleophilic ink
phase, the ink phase containing a polymer or oligomer that hydrogen bonds with
the fluid phase.
[0009] The conditioner composition contains a polymeric or
oligomeric component. [As used herein, “polymeric” will refer to both polymeric
30 and oligomeric; “polymer” will refer to both polymer and oligomer.] The
polymeric component has a hydrophilic portion and adheres to the metal

(particularly, aluminum) surface of the non-image area or areas of the printing



WO 03/103980 PCT/ US03/17797 plate. The polyneric conponent nmay be one

pol ymer capabl e of adhering to the non-inmage area and having a hydrophilic
segnent owO8gomsE s, or the polyneric conponent nmay i ncl RGeSOy OITHT nat i on
of polymers, with one or nore polyners being capable of adhering to the
metal surface of the non-inmage area(s) and one 5 or nore polyners being
hydrophilic or having a hydrophilic portion. [0010] The conditi oner

conposi tplate. f Dherpolymiricatsirapengnhmay beensopelymengapableff adhsring fthg i nti ng
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fi1m (e. g.notemiigelyremoved by keind dissplyedydheydypriic tidiatzcsingle Wit h o
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pol ymers w K I'gher glass transition tenperatures 1n the polyneric
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30 phase wth affinity for the i'mage areas of the plate and an enulsified
hydr ophi bélectadutad ppsvicse a aufficientaitachrsenigfos the womditiones giragniremainigi ng
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resistance, the abrasion resistance may be increased in different ways, including
20 increasing the molecular weight of one or more polymers of the polymeric
component, by increasing the amount of polymer adhering to the non-image
area, by introducing crosslinking of the film (e.g., through UV cure of unsaturated
polymers or reaction with a crosslinking agent or self-crosslinking), or by using a
polymer or polymers with higher glass transition temperatures in the polymeric
25  portion.
[0011] “A” and “an” as used herein indicate “at least one” of the
item is present; a plurality of such items may be present, when possible.
[0012] The conditioned plate may be used for lithographic printing
using a single fluid lithographic printing composition that includes a oleophilic
30 phase with affinity for the image areas of the plate and an emulsified hydrophilic
fluid phase. A preferred single fluid lithographic printing composition has a

hydrophobic phase comprising a hydrogen bonding polymer, particularly a



4 WD 03/103980 PCT/US03/17797 hydrogen bonding vinyl polyner, and a

hydrophilic fluid phase containing water, a liquid polyol, or both water

and a |iquDd3peddgol . The ternms "vinyl resin” and "vinyl poryuses/i77are used

synonynmously to refer to polyners prepared by chain reaction

pol ymeri zation, or addition polymerization, through carbon-carbon 5 double

bonds, using vinyl monomers (such as acrylic and methacrylic nmonomers,
aégg%

ot her vi hydrogendeading vioyluepiyige. ayd ehilig: Huidi masea%ﬂawrtg Watomer s
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enul sified 10 hydrophilic fluid phase. [0013], The h drogen bondi n
pol ymer sreRCcEoRy épb’ﬂéﬁﬂzﬁt'ﬁﬁarﬁrhé’ﬂi ES‘Pn Tl SUIETES e Wié Pf‘i’é‘fl?‘%h
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crosslinked into an insol uble hr ee- di nensional network structure that can

only bethogel paympis b@\rm@@tr@upmtlsaarf@m@ydrqwn bendswith the efmsifiedent i on
20 unexp olubility in spite of significant branching.

DETAﬂﬁ Dﬁ&@&ﬂ'ﬁfﬁm@f—&r% PREFERRED EMBODI MENTS [0014] The conditi oner
conposi ti.on c’gunﬁ]ns a Tl'hémyﬁmgémﬁondinb)pmjm@’swre(ﬂremaﬂylman@mbwnt

First, the meric conponent conprises 25 functi og 'If‘ hat interacts
with t he'r}ﬁ?ﬁ{démﬁl |'%“'SQJPPB(H@WZ}§‘§PF|"§§P@"] y'nybmwpmﬁlf? %\6%§W<? Ordoté&re to

the meta byTRAR éwwrth%nmhuéa/ nidid ofy be
used to Brégéf%y E\/ﬂ&e?ﬁmbgﬁteggcﬁ | on tlﬁbqﬁ -1 mage areas, @ particularly
to netal cosstiekeruhfrnges, afterrqjah;dnerlza/udnhoﬂmohmmyl golyoner Madéiwbr@nghedlps
arboxyl c acid rou hosphor ou roups havin ast _one_acti.v .
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well-known in the art. The “branched” hydrogen bonding 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

20 unexpectedly retain solubility in spite of significant branching.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0014] The conditioner composition contains a film-forming
polymeric or oligomeric component. First, the polymeric component comprises
25 functionality that interacts with the metallic surface (particularly, aluminum
surface) to adhere to the metallic surface of the non-image area(s). Functionality
that may be used to provide the desired adhesion to the non-image areas,
particularly to metal oxide surfaces, includes, without limitation, aldehyde groups,

carboxylic acid groups, phosphorous groups having at least one active

I

——T———OH
30 hydrogen, including groups, mono- and di-phosphate esters,

5



5 WD 03/103980 PCT/ US03/ 17797 phosphonic acid groups, nono-phosphonate
esters, and phosphonous acid 0 11 OS -OH 11 groups; sulfonic acids; O
groups; swbDanob39gr oups -Si-OH and conbi nations of thesePCWESN3/171187
printing plate has al um num non-inage areas, particularly -A-O Al - groups
in the non-image areas, it is preferred to 5 include functional groups

sel ected from al dehyde groups, nono- and di- phosphate ester groups, and
conbi nat iPbAsPlgnic hacid gUPSe MeNePhesplenaieresters, eRd PRASHRONPES cAfilonent .
[0015] The functionality of the pokyneric conponent that provides adhesion
to the non-image areas may be on offe or nore polyners. Specific 10
exanpl es of suitable polyners thatilcan be used to provi de adhesi on of the
conditioner filmto the non-lnﬁge rea6§5 of the plate include, wthout
limtation, shellac, copolynmers of| vinyl hydrogen phosphates and/or vinyl
phosphonigeo@sd; dulfanid/ &sidsonoest er sCof  vi ngroup ilhnoi groapsd-SiaD; bydr ogen
phosphat e esters of ol yet hyl ene oxide materials, particularly such esters
i n which CQHWWW&WB@?@&W'@I te piiding plate has slurpiByRY NRRIHBES #{@R% and

t he poly 3 oxiden_npj et nojet Les.: eas liene

oxi de no %#éprdlﬁﬁ;iets,mprée)f gﬂabl ro%@st@‘)g% h@?r@?éﬁegg%g’dg Frsmf]{lg)‘l\'rfrértrrga,ur;[lsts
Exanpb es indlude clunbtjohial g groypso setedted esoer atdehyde! \geoinys, e neoraxi ded ndi-eri al s
include, without Iimtation, phenyl. poly(ethyl ene oxide) hydrogen.
bhosphat GrosDRERyAsE P B! rdeamnditss deibs Bratno’ S BRoMTERdY and
butyl poltyé?b@m(#[@ecd?ﬁb%mhydrogen phosphate. [0016] The pol yneric
conponent also has a hydrophilic portion. The hydrophilic portion may be a
part of the sd8@15ol yrmerTher fupetignality ofdbe mylymeiie coomaneny thaiaprovideer es t he

filmto thg _non-i e_area f_th Eing | p e. . The hydr el C

portion r?é@'eﬁwnat&gﬁ%i Bﬁ?’(ﬁg%a% r?g?@éldﬁag«?eaé%ggﬁ %’?@rﬁ% p&p\?'ﬂ%?/se %@ggbﬁar ate

pol yner s dxagiplé g siudtablec bolyumersi tiadl dany be Hysbidopdhigrovide f adhadsion of tge

pol ymers are_known, and include, for exanple, polyners with one_or nore

pol y( et hyoadiiogey Ean o dleeymentimagenaieats) Ry the clateobrludspylitpadl imiatiait.ny| ene
shellac, copolymers of vinyl hydrogen phosphates and/or vinyl phosphonic acid

and/or monoesters of vinyl phosphonic acid, and hydrogen phosphate esters of
polyethylene oxide materials, particularly such esters in which any hydrocarbon
15 ester group has 10 or fewer carbon atoms and the poly(ethylene oxide) moiety or
moieties have at least 10 ethylene oxide monomer units, preferably 10 to 20
ethylene oxide monomer units. Examples of such hydrogen phosphate ester of
polyethylene oxide materials include, without limitation, phenyl poly(ethylene
oxide) hydrogen phosphate, 2-ethylhexyl poly(ethylene oxide) hydrogen

20  phosphate, and butyl poly(ethylene oxide) hydrogen phosphate.
[0016] The polymeric component also has a hydrophilic portion.
The hydrophilic portion may be a part of the same polymer or polymers having
functionality that adheres the film to the non-image area(s) of the printing plate.
The hydrophilic portion may in addition, or instead, be a part of one or more
25 separate polymers that have no such functionality. Hydrophilic, film-forming
polymers are known, and include, for example, polymers with one or more
poly(ethylene glycol) segments, including and block copolymers of ethylene
oxide; homopolymers and copolymers of hydrophilic addition monomers such as
hydroxyethyl acrylate, hydroxyethyl methacrylate, hydroxypropyl acrylate,

30 hydroxypropyl methacrylate, acrylic acid, methacrylic acid, crotonic acid, maleic

6



oxi de; honopol yners and copol yners of hydrophilic addition nononers such as
hydr oxyet hyl acryl ate, hydroxyethyl nethacrylate, hydroxypropyl acryl ate,
30 hydr oxwproopgdsseret hacryl ate, acrylic acid, nethacrylic &CirdiSo¥1ppni c
acid, maleic 6 WD 03/103980 PCT/US03/ 17797 anhydride, vinyl acetate
hydrol yzed after polynerization to the alcohol, nethyl vinyl ether, and
vinyl pyrrolidone; and graft copol yners havi ng hydrophilic portlons
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about 50%hdse hevingtirom about 0.5% to about 5%, preferably from about 1% to about

3%, of a comonomer with functionality that provides adhesion to the non-image

area.

20 [0017] The polymeric portion may contain one or more further
resins or polymers. It may, for example, be desirable to include a polymer to
improve the durability of the film formed by the conditioner. Suitable examples of
further polymers that may be used in the conditioner include, without limitation,
styrenated acrylics e.g. styrene/acrylic acid copolymers, styrene/maleic acid

25  copolymers, half-esters, half-amides, or half-imides of styrene/maleic acid
copolymers, and so on.

[0018] In general, the polymeric component may be included in the
conditioner composition in amounts of from about 1% to about 50% by weight,
preferably from about 5% to about 35% by weight, more preferably from about

30 5% to about 25% by weight in the conditioning composition. For easier
application, the amount of the polymeric component in the conditioner may be

limited so that the conditioner remains fluid. It is preferred to have up to about



preferably from about 5% to about 35% by weight, nore preferably from about
30 5% to about 25% by weight in the conditioning conposition. For easier
appl i cat iwp,03tim8@nount of the pol ynmeric conponent in thePCon$oyviooer may

be limted so that the conditioner remains fluid. It is preferred to have
up to about 7 WD 03/103980 PCT/ US03/ 17797 50% nore preferably up to
about 35% and still nore preferably up to about 25% by wei ght of the
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salt of avdigioophirmore liqujdsicohotd, yabioth water and one or more liquid alcohols.
In general, aqueous compositions are preferred, but the conditioning
composition may also have an alcoholic medium or other medium compatible
20 with the polymeric component. Combinations of water and alcohols, including
liquid polyols, are also preferred. ‘

[0020] The polymeric component may be dissolved, emulsified, or
dispersed in the conditioner composition, or part of the polymeric component
may be dissolved and part of the polymeric component emulsified and/or

25 dispersed in the conditioner composition.

[0021] In a preferred embodiment, the conditioner composition
further includes at least one acid-functional salt of a hydrophilic, organic polyacid
material, in particular a salt of a polycarboxylic acid. Suitable examples of partial
salts of hydrophilic, organic polyacids include, without limitation, partial lithium

30 salts, alkaline earth metal salts, particularly magnesium and calcium salts,
transition metal salts, particularly copper salts, iron salts, manganese salts, and

zinc salts, ammonium salts, and mixed cation partial salts thereof of oxalic acid,



material, in particular a salt of a polycarboxylic acid. Suitable exanples
of partial salts of hydrophilic, organic polyacids include, wthout
limtati owpopass@l |ithium 30 salts, alkaline earth netalPC3aiISNF17797
particul arly magnesium and calciumsalts, transition netal salts,
particularly copper salts, iron salts, manganese salts, and zinc salts,
amoni um salts, and m xed cation partial salts thereof of oxalic acid, 8
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case, excludi ng hydrogen atons] about 1:4 or nore, preferably about 1:3
or nore. tgroetE3] The condi ti oni ng corrp05|t|on may have at |east about 0.5%

wei B of "¢ no 9021y EREns FUBREELSBLAT idbr®lal B BrdeRel Y o
12% pr ebeidalthyt Have teorativoot thEOemb®r f @ﬂoﬁisﬁtf&@c}ﬁn@ar’h@n ateoint h)ﬁ%aggnwei ght

of the salt. [0024] The conditi oni ng corrp05|t|on IS preferabl lied to a
clean pPPREINGgiopickalenumaben 8l gl 15 ArS ea%es emc %@g SYEPIs8 éﬁﬁfﬁ? & after

a fini shgp Q{;ﬁé‘ N lel 'p?e%?é%ly%ﬂoﬁp Bhs rﬂb%t is al so possible to apply

addi tion i oner "‘conposition othe ate after an initial period of
printing w th[@023]pl at eTh‘étmnchtmmim@dompnshitlbnmm hage at leaskdbaout @55%,and

f f I Al'th h,th K th I tical he fil
shoulld berderay af It abpub Ay Hece Froetetly at lepshaparl 90 Y e et
about 1 BhEr Othd Bd)lﬁ?dﬁtld)ﬁlng%%nﬁ@éﬂltﬁ)n méty |h5|'uaetdb %QE@@t 2%, Brefébiauped
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run, thetpabouicld%: mair pueketably Uprto mbpugg"/@bwwgtghi@f the salt.
[0024] The conditioning composition is preferably applied to a clean

printing plate, although in some cases it may even be applied after a finisher or

20 gum is applied to the plate. It is also possible to apply additional conditioner
composition to the plate after an initial period of printing with the plate. The
applied conditioner is allowed to dry and form a film. Although the thickness of
the film is not critical, the film should be durable, as already described. In
generally, a film at least about 1 micron thick is desirable, but this thickness may

25 be varied considerably depending upon the type of plate, the duration of the print
run, the particular ink used in printing, and so on.

[0025] One embodiment of the method of the invention includes
applying the conditioner to the printing plate in a first step to produce a treated
printing plate and then washing the treated printing member in a second step

30 with a composition containing water, one or more liquid alcohols (particularly
polyols), or both water and one or more liquid alcohols (particularly polyols). A
liquid polyol is an organic liquid with at least two hydroxyl groups. Polyethylene



[ 0025] One enbodi ment of the method of the invention includes applying the

conditioner to the printing plate in a first step to produce a treated

printing wbataoasd t hen washing the treated printing nenb@cTiusoz1zerond

step 30 with a conposition containing water, one or nore |liquid al cohols

(particularly polyols), or both wat er and one or nore |liquid al cohols
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[002 ) ye anot her aspect of nventi on

conposi t litographae ik mdtMI beprlnﬁetjiuwwgm’rd)ﬂﬂntmgblatqool ymeric component is
reacted to forma_cured filmon the printin The cross|.inki ng may

er

be acconpli sHQ2si ng & ceB_YEr nksh Ctag‘?:fnttﬁ?eé‘&‘f‘?ﬂ;@n fhe ofRNditionpg e

pol ymer s cha, o%ﬁ%nng ¥ABfdd t&%@ﬂﬂﬁﬁgﬁt{é RRQ VAl § ?on’r‘:‘?céafﬁﬁﬁrdnq &1 ng
e r y

condi tions at fo curing conbi nation of polymer and
crossli nprlngn@gmmber by usi ng one or nore self-crosslinking polyners in

t he | ymeric onent ,and cing cu or dat i

cure?g) or by é@%l ng orln'% ¥ﬁt E { anﬁ'ﬁgﬂg\ﬁrgloﬁm bﬁe?%ncﬁluo'?'ﬂ%

pol yner i @oﬁ@@@m&ﬁnts bepliadlitata qj?mtlﬁgoﬁfélrﬁti‘éﬂ 868d drsNghesdTopifnantieky known
general |y or exanple, without limtation, 25 polycarboxylic acids, e.g.

mal ei ¢ at¢aptedro ;i@lrn;raawu@gi filer gn teie AFintipgrropERer., Tdwncrossiinking may be
accomplished using a crosslinking agent reactive with one or more polymers in

the polymeric component and providing the necessary curing conditions (e.g.,
20 heat for a thermally curing combination of polymer and crosslinking agent), by
using one or more self-crosslinking polymers in the polymeric component and
inducing cure (e.g., thermal or oxidative cure), or by exposing one or more
radiation-curable polymers in the polymeric component to radiation. Crosslinking
mechanisms are widely known generally. For example, without limitation,
25 polycarboxylic acids, e.g. maleic acid, or polyamines, e.g. diaminopropanol, can
be used to lightly crosslink materials having two or more glycidyl groups,
including hydrophilic epoxy oligomers.
[0029] The conditioned printing plate is used for printing. The
conditioned printing plate may also be used for printing in a two-fluid lithographic
30 process, using a lthographic ink and a separate fountain solution. The
conditioned printing plate has been found to be particularly useful for printing
with a single fluid ink having an emulsified, hydrophilic phase.
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be used to lightly crosslink materials having two or nore glycidyl groups,
I ncl udi ng hydrophilic epoxy oligoners. [0029] The conditioned printing
plate i s wWead/163980 pri nting. The conditioned printing plareTnsy3/ai7sd be
used for printing in a two-fluid lithographic 30 process, using a

|t hographic ink and a separate fountain solution. The conditioned printing
plate has been found to be particularly useful for printing wth a single
fluid ink havi0@0n enulnsiaf peaferrag ceropadimentp it sondiiongd odintingo glate
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hydrogenbbnmﬁedg polymer, particularly a hydrogen bondlng V|nyI pol ymer,
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bondj g f r I c ink
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hydr ogenPishRfitigWhigithe diydrerhilis, Hiidpplasie: MayacentaingadHEomsl JPBisHiels 8Sphase
so that Wéfl' ad8iRRbs %@%Bc%% WBaR%'ﬁdé"Br WRRKEMBY e @Ne SRR Ry dregeﬁ"at er

and/ or polyol cones he surface, wetting out fhe non-inage areas of
t he pl at bohdmgngtrehgtrnmfdthe dhiid.  flihempréfiekredt lsatglarf&mdt hiblographic hiek

oLl e BERS By ol AR AR HiaroBh: PoBlinGLpBha gl ou
al so may hQ@Wh@bldoﬁlﬁbéé"ﬁwd)ﬂfé h;fd#b?hmbbﬂé@@@a th%b%g{e fvid inRk@loeeEiotand the
particul ai pol yol chosen. The content of drogen bond |n8
separate in the fountaln and a sufficiently Ilmlted amount of hydrogen bonding
between the hydrophobic phase and the hydrophilic phase so that during
application of the ink the emulsion breaks and the water and/or polyol comes to
20 the surface, wetting out the non-image areas of the plate having the conditioner
film. 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 polyol chosen. The content of hydrogen bonding
25 groups and molecular weight of the polymer and the amount of the hydrogen
bonding polymer in the ink may be adjusted to provide the desired stability. In
general, it is believed that an increase in hydrogen bonding groups on the
polymer should be accompanied by a decrease in the amount of such resin
included in the hydrophobic phase.
30 [0032] The hydrophilic fluid phase includes water, one or more
liquid polyols, or both water and one or more liquid polyols. Polyethylene glycol

oligomers such as diethylene glycol, triethylene glycol, and tetraethylene glycol,
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weak acid such as citric acid, tartaric acid, or tannic acid, or a weak base such

as triethanolamine, which may be included in an amount of from about 0.01
20  weight percent up to about 2 weight percent of the ink composition.

[0034] Lithographic, single-fluid inks may be formulated with from
about 5% up to about 50%, preferably from about 10% to about 35%, and
particularly preferably from about 20% to about 30% of the emulsified fluid phase
by weight based on the total weight of the ink composition. Unless another

25 means for cooling is provided, there is preferably a sufficient amount of
emulsified fluid in the ink composition to keep the plate at a workably cool
temperature, preferably at least about 5% by weight, more preferably at least
about 10% by weight, and even more preferably at least about 15% by weight,
and up to about 50% by weight, preferably up to about 35% by weight, and more

30 preferably up to about 30% by weight. The amount of the emulsified fluid phase
necessary to achieve good printing results without toning may depend upon the

kind of plate being used and may be determined by straightforward testing.

12



by wei ght based on the total weight of the ink conposition. Unless another
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invention are[po3glar ed Thepblysrophobit iphasef of th@npmrrenl xsuugle-flmdtnaihk

I ncl udes  one or nore nononers that cont ain 0 Rbé)ondl s or by
addud? i ndnalydespal \east a Xinvh PRYMS JEY IKLERURS é Q?g"s roggh |"M 80Fer 20

groups t% ymg@oﬁ?ﬁ&%m%?wp%g@ﬁg@gé% H9§eafrh@rhmb%éwbbﬁ@ygqnn |The

vi nyl the 1 nvent t ageously “br anched |nc udi ng
in the polwmslafatheomwemmtarerprepambw pblyaterizatientof@ meaotmeasimigiures or by

reacti ngtﬁe;]( includes one or more monomers that contain hydrogen bonding groups or
by adducting the polymer with hydrogen bonding groups or converting other

20 groups to the desired hydrogen bonding groups after polymerization. The vinyl
polymers of the invention are advantageously branched by including in the
polymerization reaction monomers that have two reaction sites or by reacting the
polymer with a material having a plurality of groups reactive with the polymer.
When the vinyl polymer is branched, it nonetheless remains usefully soluble. By

25  “soluble” it is meant that the polymer can be diluted with one or more solvents.
(By contrast, polymers may be crosslinked into gels, which are insoluble, 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.

30 [0037] The hydrogen bonding vinyl polymers of the single fluid ink
may be prepared by polymerizing a monomer mixture that includes at least one

monomer that contains a hydrogen bonding group or a group that can be
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polymer with a material having a plurality of groups reactive with the
polynmer. Wen the vinyl polynmer is branched, it nonethel ess remains
useful | y woloahtaso By 25 "sol uble” it is neant that the polpgmarsSovarobe
diluted with one or nore solvents. (By contrast, polyners may be
crosslinked into gels, which are insoluble, three- dinensional network
structures that are only be swelled by solvents.) The branched vjnyl
resins ofonyRstechiear iagiugiesk pibta dygragsnabending (AP dffaitralymenization. spite

of signifyi | ng. 0 . The 0 ' vi oyl rs of
the single C?’ﬁji @rei nﬁéﬁ ngyd@geérggélrjg’yb%rg%g%yrgmﬁé:i g&%gkg%m%ﬁﬁeppﬂ%?ﬁre
that i ncadesyhd ahlepdrideog@upsppidmary aimdiescomdraines aviygl alkgesubistitintg gr oup
or a group, that can be 13 WO 03/ 1&)398 PCT/ US03/ 17797 converted to or
adduct ed OWMrRe LT HGWPHERIPOBRHAMSOY Mk piEageB ataR), PRIAry Amighs or ARYAGS

prefesr eﬂabh‘lgré?ﬁﬁ%u%ﬂ@err‘l% 8f HBE RTEWEAERDENS h e MitldgBHPRom, @atepexyl i c

anhydri de groups, primary am nes or am nes having al kyl “substituents of
t hr ee or hbeingrperatdnt mllat greumnof theeeidrfegen catbom atomsye-hydnoixdessters, am des
5 having, al kyl substituents of three or fewer carbons on the nitrogen atom

g
esters RYGIORYISpRRAWH-GANSINNG PGHBSof t hr ee or fewer carbon atons,
R- hydr oxyl b8 (132 hy dicoribsyl-r@ictionbf q{i)neﬁopglgh{@rggrg%'yo%f préR28] by

Car boxyl - functional vinyl polymers may p are y~ polynerization of a
nmononer pokmereatibatofi aeheysenmixters thajriecludes -at dersti eneabcidifonaderster or

| hat h hat_ | rted id.
ol | S ng Gt Sdepshone farerdraias hrs & o Bub JPlls ivksfde My dadi o
functi ongro@s foloirel pesmiaHyatibeNalcH RS @medrhyidfiele ufteup Wi Eeules iofiatit-i on,

a, (3- ethylenically unsaturated nonocarboxylic acids containing 3 to 5
car bon afmiionslen ashwrideHuactional henonpmess iaglkider ovibaud lpitaton, o,p-

, (3- et hyleni cal d i car boxyl i i.d Lni
car bon abtneBf WESStRT rieadcafo Nt GPuBfiid S Pt El doh8 f e o
anhydr i d%ucﬁvésebgryfné,i thatRAGTRE Nithd  @stoRic aciala,d of pLaBHyISniaallyd undarated

aci d-functional derivatives of copolynerizable nononers, such as the

hydr dky etdigarbaxylig| atids hegritaiginger & & wechon atamisdandcthe anbydidesnantdty nay
o oCone AR Rk Sl R TSR ATy PIGBL e R, BbrdBd, o,
hydr ol ysiegtetf #nd gufnabist Btidiedhpeaigd-firetioRao@erivaiNds dft cogolpnefigsisied to
' nel ude ?T?onomers, such as the hydroxyethyl acrylate half-ester of succinic acid. Acid
functionality may also be provided by other known means, such as by reaction of
20 an hydroxyl group with an anhydride or by hydrolysis of an ester, such as by
hydrolysis of a tert-butyl methacrylate monomer unit. It is preferred to include an
acid-functional monomer such as acrylic acid, methacrylic acid, or crotonic acid,
or an anhydride monomer such as maleic anhydride or itaconic anhydride that
may be hydrated after polymerization to generate acid groups. |t is preferred for
25  the acid-functional vinyl polymer to have an acid number of at least about 3 mg
KOH per gram nonvolatile, preferably an acid number of from about 6 to about
30 mg KOH per gram nonvolatile, and more preferably an acid number of from
about 8 to about 25 mg KOH per gram nonvolatile, based upon the nonvolatile
weight of the vinyl polymer.
30 [0039] Examples of amines 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
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aci d-functional nonomer such as acrylic acid, nethacrylic acid, or crotonic
acid, or an anhydride nononer such as nal ei c anhydride or itaconic

anhydri dewDhatio39smy be hydrated after polynerization to gecernsiy1Ae! d
groups. It is preferred for 25 the acid-functional vinyl polymer to have an
acid nunber of at |east about 3 ng KOH per gram nonvol atile, preferably an
acid nunber of fromabout 6 to about 30 ng KOH per gram nonvol atile, and
nor e pr efearealzaybem atorng, primeeyr aofings, dimalkytainines lﬂdNBiﬁblIhe%aHﬁyl R Der gram

nonvol at;i | e, base on_t.he no nvoI I

[0039] EHHIER 0639\3{5{ Gatbal, Ao J\E%Pﬁqﬁ'&@g’lﬂﬁ% Wmﬁ R %L}%{ a"ﬁR’Phﬁlﬁ{u on,

primary g dggee Nogl f@ﬂ/eﬂfmdé‘?ﬁom Naidths,h mwbgphbmm;desgr eu@ saoridmielesor

fewer carbon atonms, N, N -dial kyl am des in which each N-al Kyl %E)‘?u as
S
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o nioRofiers FURGRARD Wity Mgy acplifitiRio, NameticraRliad, 3?’5? onar "

car bon a@mm,ymhmmmam des, mMeHWIémmm&trqes metheanpbies cmisaptaplyl e ani ne

and am de functional, eth Ien| cally unsat ur at ed E nmononers i nclud wi t hout
i mitati@eth %Y?ieam @8“” Wﬁbcr%"é{%%e FNINgPIRAYhy | %‘WE’E@T yridfiaoe ﬁjyl

di met hyl grg Hrﬁ‘é?ﬁ% met hqcm?ﬁglaé%fyr@nameﬁéowl NEAIRASEYhides ami noemby |

acryl ate, nopropyl acry am noet %@ met hacryl at e,
1-vi ny| - aikplmetbacnilamides, INLWd@lkalacwlam sandN, bf dwl%nﬁﬁ@ﬁwl%rmd@és

a1 i€ or LR, 10 R rasal e 3, O Rl BERRAC PIRE, cRfeat® oAl '

N- et hyl %mdeamﬂ@thwbé@rawb@ew\hmwlm@tmmma@quwﬂaro@gr pbatardiee,
N-i sopr Oﬁlel net hacryl am de, N- di et hyl acryl am de,
1]

di (rjret h?/ﬂIj propyl ani demerthwl'y[ﬁmlgépropyl el teimeth Yé@ﬁrglé‘m'ﬂ?w nyl NVrani de,
an
Cnel ﬁge 'g@?:%tbﬁﬂietﬁéﬁ:r&%ﬁﬁguﬂlﬁﬂ&%%rﬁﬂﬁ%oxI erg V|F| ntf@ﬂnﬁ‘éJHQieQrOUps

ner capt anAd chhbhegtionssofithgsde i ncl uded as chain transf er agents. Exanpl es
m t at

2 ach1 ani do- BXHBI Nyl pr BEARBIELPY B caBtnnGedRgPS fasiyfe SUpPBASSret hy!
\s/:JIn1¥|onat g&ﬁn@ ldeém% Qideq) V%]Lf%he@'afn‘an%&caﬁta%@pmM@ﬁfa&éns?(}néfbdbélm vi nyl
y be aci |e en treated with dial kylamne to give
included as chaln transfer agents. Examples of suitable monomers include,
without limitation, 2-acrylamido-2-methylpropane sulfonic acid, methyl vinyi
sulfone, methy! vinyl sulfoxide, and sodium vinyl sulfonate. A copolymer of

20 sodium vinyl sulfonate may be acidified, then treated with dialkylamine to give
the sulfonamide.

[0041] Examples of monomers providing phosphorous-containing
groups include, without limitation, vinyl phosphoric acid, which may be esterified
to give the phosphate or amidified with dialkylamine to give the phosphonamide.

25 [0042] Examples of suitable ethylenically unsaturated hydroxyl
monomers include, without limitation, hydroxyethyl acrylate, hydroxypropyl
acrylate, hydroxybutyl acrylate, hydroxyethyl methacrylate, hydroxypropyl
methacrylate, and hydroxybutyl methacrylate. Hydroxyl-functional groups may
also be obtained on the vinyl polymer, for example, by hydrolysis of ester

30 groups, e.g. hydrolysis of vinyl acetate monomer units to vinyl alcohol, or by
reaction of an acid group with an oxirane group, e.g. reaction of a glycidyl

methacrylate monomer unit with acetic acid or reaction of a methacrylic acid
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t he sul fonam de. [0041] Exanpl es of nononers providing

phosphor ous-contai ning groups include, without Iimtation, vinyl

phosphor iwoagiteiosmhi ch may be esterified to give the phogphaises/or797
amdified with dial kylam ne to give the phosphonam de. 25 [0042] Exanpl es
of suitable ethylenically unsaturated hydroxyl nononers include, w thout
limtation, hydrox'i/et_ hyl acryl ate, hydroxypropyl acrylate, hydroxybutyl
acryl at e manadexyRit With etbylenergiide.c It in pieiexipsr lopgdd weeklyaasie materialgqd
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of an acid grouyup wi.th an oxirane group, e.g. reaction of a glycidyl
met hacr y B IcHEA PBASE- with acetic acid or reaction of a nethacrylic

acid 515 WO 0?:(5)&4333980 P iﬂalﬁﬁ%?éétys%cua%n%ﬁ{ywhg,ﬁﬁ;;so[ppgt By enprepyde. |t

Is preferred d weakly basic material s ophilic flurd phase
i n order esterstafquiyerizalble avjids,oigeexbomtd methplemadiwacrylate, ethyl acrylate,

hydr oxyl - functional vinyl pol r and the canponents of the . hydrophilic
f1uid phag@?orgefﬁaﬁzr@?'egifﬁ,tﬁat%vqimai%aiéﬁ AOAL G ARy iy Well po etV ' ang
| sopropylynsatirgicdl 8dteRPby BBRfUraRYR Scias Hasing Gp t6Xalpkarbtrt Avmgetcmesy! at e,
et hyl acrééate, nononet hyl nal eate, diethyl maleate, and so on, as well as

et h)t/)l eni d@¢ Iformaies ;aaataiee drepiometesofanchioutyatas afihysirosnating agryieée fBur
’ . ] ey f
ryar o ROToREf HanbPRiy8dfalify AR SovhaBBefg i prifitnRtelHAES ©

vinyl acejirgll Butyrateyl propionates, and vinyl butyrates. [0044] Acetoacetate

groups are al so useful for hydrogen bondi ng A and n rs, containing the
acet oacetate §P04 nay HiceipreatAEIIDYPEAIE: RIS U%ﬁg&aﬁr ydrRgery8ORHINg 2,

4- pent an 'd%%n%ﬁﬁr% fggﬁté?ﬁ%@g théeo?ée?cﬂad@tétﬂ oftb"RAY bRASKtafRd( 8y EeactitgH) ltO

produce the sta carbanion. The resuftihg acetoacetate- functiona
nmononer ian sl diajideniited, depentanédienathatidesoheen dteatédimithi @stiongibage

POl T8 G REyES bRRER I S TR i AR SERBEEY .

single functional monomer is copolymerized to provide an acetoacetate-functional vinyl
polymer.  Another acetoacetate-functional monomer is acetoacetoxyethyl
methacrylate.

[0045] The hydrogen bonding vinyl polymer of the preferred single

20 fluid ink may also contain a combination of the above functional groups capable
of forming hydrogen bonding interactions. The vinyl polymer preferably has an
equivalent weight, based on the hydrogen bonding groups, of preferably at least
about 1800 g/equivalent, more preferably at least about 2200 g/equivalent, and
preferably up to about 20,000 g/equivalent, more preferably up to about 7200

25 glequivalent.

[0046] The hydrogen bonding group of the vinyl polymer may be a
hydrogen donating species and/or a hydrogen accepting species. It will be
appreciated that the vinyl polymer and the hydrophilic fluid may have the same
chemical functional group participating as both the donor species and the

30 acceptor species of the hydrogen bond pair. For example, hydroxyl groups on
the vinyl polymer may interact with hydroxyl groups of the hydrophilic phase. By

the same token, the donor and acceptor species may be different chemical
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20 fluid ink may al so contain a conbination of the above functional groups
capabl e of form ng hydrogen bonding interactions. The vinyl polyner

pr ef er ablwohagozso equi val ent wei ght, based on the hydrog@aThsnslirigr gr oups,
of preferably at |east about 1800 g/equivalent, nore preferably at |east
about 2200 g/equivalent, and preferably up to about 20,000 g/equivalent,
nore preferably up to about 7200 25 g/equivalent. [0046] The é’ rogen
bondi ng groapy. oFort bgamplaglarp(mlrmdergmag rhay dlydrqgtrm@enddmﬁatannby ox¥l es

d/ hyd t | t h |
ol yner GRUPY nd i Poder Tnckionaly Sipas PReleaLarBRBnPEahd ol onal ™
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of the ogen d pair. For exanple, hydroxyl groups on the vinyl

pol yner aﬂabohhntlarwemi the Mgadiero&rwmrgp@uplsﬁs)@f thadyeyepilimfluidPhasese@n By t he
sane toker% he donor and (Ihg)e tor species may be different chemcal 16 WO
03/ 10398% BEFSLERPEY A 8 553 For exanpl e, an anide group may hydrogen

bond with an Gﬂomvpxyl Uh@tu@renbth afldi hydrogeadsond isnedlatedalo teorgiativen t he
hydr ogen bon vin ol ymers may serve as acceptor s ec:{%s 8t&ers as
donor s paeidiss, ar@n@agpﬁw@f t% dewion . anch agepRics| SP -welf df ! o[ yol (s)

of the %g&&?ﬁéﬁ tﬁ%flﬁﬂrggﬁﬁ]gﬁﬁdcﬁﬂmeé Bt Qt@ﬁm&%ﬁﬁté)%aﬁﬂﬂagﬂr@rs

[ 0047] reng gen bond I's rel a to the relative acidity
and basi leydrggen dtbm @adoan mepmemtlsrpcsséﬂeds add acidi¢ sn@lesalse@ the

trengthen the hyd bond. Wi th di
Py Bheriehamrane P aEseptols Pyiaasn ariraacalprii sl st o
the 10 dgag n%é’:%ﬁé%l?pooé EBH@@?@a'Hy%r&?@f QgééthPfMjin@gaa%%fthélsﬁ%ngth of

Alternatlve asic material may be added to a h dro en accept or
to incr eash:ydtd)mr‘sboadgtlh mmealthyml”c&gewlbdh@rafﬂwnsw kg antni c

weak ac BN BREPBEaT Bt s EHBna GO ook A st PR 4 F%@ﬂ%ﬁbiﬂﬁps o
hydr ogengh@adt&istord.nyl polynmers are preferably branched. In one

enbodi nent, the hydrogen bondi ng vinyl polynmers are signific qut[@%
branthed. Thel0A48}I pol yher hydragesnc ingt VEWET BPNNYS| @F e PrEfREEP!YSr anched

vinyl PO yRRh8q2" Andbhy! Bflibofth&R! thB2RydigkheBoRling! SRST R{m& are

significantly branched. The vinyl polymer is branched but usefully soluble. The

branched vinyl polymers are diluted, rather than swollen or dispersed, by

addition of solvent. The branching may be accomplished by a number of

20 methods. In a first method, a monomer with two or more polymerizable double

bonds is included in the polymerization reaction. In a second method, a pair of

ethylenically unsaturated monomers, each of which has in addition to the

polymerizable double bond at least one additional functionality reactive with the

additional functionality on the other monomer, are included in the monomer

25  mixture being polymerized. A third method consists of crosslinking the polymer

with a crosslinker having at least two functional groups that react with functional
groups on the polymer.

[0049] Preferably, the vinyl resin is polymerized using at least one

monomer having two or more polymerizable ethylenically unsaturated bonds.

30 lllustrative examples of monomers having two or more ethylenically unsaturated

moieties include, without limitation, (meth)acrylate esters of polyols such as 1,4-

butanediol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, neopentyl glycol
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addition of solvent. The branching may be acconplished by a nunber of 20
methods. In a first nmethod, a nononmer with two or nore pol ynerizabl e doubl e
bonds i s woaBuaeeo i n the pol ynerization reaction. I n a seecm@So#11191, a
pair of ethylenically unsaturated nononers, each of which has in addition
to the polynerizable double bond at | east one additional functionality
reactive with the additional functionality on the other nononer, are

i ncl udedi(imeth Rerytatey meimahytipopaee btri(metpacpiae zetetramethvbhn‘ﬁ’@ﬁﬁ@d

f i nki h ik |
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nore pol yrerizable e | eni cal |y unsat urated bonds.
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dl(rreth)acr Iate trlmsthyl Ipropanetr nmet h) acry
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tet {

i pent adP g o RCe Sty of t"?kOF@“ﬁenegﬁff%@C&ywﬁet‘ﬁ)ﬁ‘ﬁfi| ates
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i (meth)acryl ate, butylene co a e

di (nkdt h)tam%mﬂ@@rOQaﬁ%tﬁ@P gI?'E |§>8N6r‘?§?ﬁ 'E@.{)& gﬁ%% ry(fﬁ% %gefy ’PYV | ene
gl ycol bfécf?écr)a%l@rd‘ &Fben% Wétmerﬂéﬁi‘ﬁlﬁhﬁy hrgferfdd. hacryl ate, diallyl

pht hal at'e epht ha ate, and t l'i ke, singly or in conbinations
of two or rmr[@DSO)] t heskBreferdibl, rﬁmbéamé’tﬁ%él Vlbﬂt@ﬂlﬂﬁértﬁ pelymedzAg UG yI at e,

but d t

pgn'ii ggr;;{’kllfe??geg?@féﬁo c?%'\éggntrﬁlr‘ggrhjp%#%g/g%p%g@robé@%?ﬁ m@rc/zle?lyﬁgenzene i s
still nmopgshbedIniomsREE hasg 4t0858 W efrsteriically mms:atmawnt beu'menz;alblqaol yner
I's polynerized uma‘? at | east about 0.008 egw val en s ttof?ﬁgrarqs of
rr;)ﬂollrﬁer bendaneriGeed sauimalente per 18ALABIFOHMORAMERP ! ot

e eni u r s per
100ygra OHO%&IS ﬁg\sﬁgnﬁglu)zée rb% eacﬂ@&oﬁp\/\édcﬁr@ﬁg%@r%{l f@*’ﬁfé@nﬁ’?um on

reactiveyggatuRsed npclgchetizablet borah ePt@beIbly;atHey bramehedu visyk POhoN9REs | zabl e

bond. Pref bly, the b h
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bout 'Go8 equivalents, and more
preferably from about 0.016 to about 0.064 equivalents per 100 grams of
20 monomer polymerized of the 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
25  ethylenically unsaturated polymerizable bonds. In one 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
30 the total weight of the monomers polymerized. ~Commercial grades of
divinylbenzene include mono-functional and/or non-functional material. The

amount of the commercial material needed to provide the indicated percentages
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pol yneri zed using from about 0.012 to about 0.08 equival ents, and nore
preferably fromabout 0.016 to about 0.064 equival ents per 100 granms of 20
nonomer pwbyareissed of the pol yfunctional nononmer or nono®eTAIShavi7ay at

| east two ethylenically unsaturated pol ynerizabl e bonds or of the pair of
nononer s havi ng one pol yneri zati on bond and one additional nutually
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wei ght o di vi nyl benzene fraction. The optimum amount  of
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sol vency of the polymer being fornmed in the reaction nmedium c¢hosen, the
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pl ace during the polynmerization reaction, alt hou%h_ this is not seen as
critical aceonding foithatingntion anp iy reaction of the addit

may be carried out partially or wholly before or after polymerization. A variety of

ional functional groups

such pairs of mutually reactive groups is possible. lllustrative examples of such
20 pairs of reactive groups include, without limitation, epoxide and carboxyl groups,
amine and carboxyl groups, epoxide and amine groups, epoxide and anhydride
groups, amine and anhydride groups, hydroxyl and carboxyl or anhydride
groups, amine and acid chloride groups, alkylene imine and carboxyl groups,
organoalkoxysilane and carboxyl groups, isocyanate and hydroxyl groups, cyclic
25 carbonate and amine groups, isocyanate and amine groups, and so on. When
the hydrogen bonding groups are included as one of the reactive groups, they
are used in a sufficient excess to provide the desired hydrogen bonding
functionality in the vinyl resin. Specific examples of such monomers include,
without limitation, glycidyl (meth)acrylate with (meth)acrylic acid, N-
30 alkoxymethylated acrylamides (which react with themselves) such as N-
isobutoxymethylated acrylamide, gamma methacryloxytrialkoxysilane (which

reacts with itself), and combinations thereof. In connection with the description
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according to the invention and the reaction of the additional functional
groups nmay be carried out partially or wholly before or after

pol yner i 2&0i03n03980 vari ety of such pairs of nutually reac®PCYaSgs/oups is
possible. Illustrative exanples of such 20 pairs of reactive groups

I nclude, without Iimtation, epoxide and carboxyl groups, am ne and
carboxyl groups, epoxide and am ne grou epoxi de and anhydri de , groups,

S,
anmi ne anef Hrsyigventonyribeptermnymeshyacrdate” cwilbbgyusest tadaialr iogbothy ips,

am ne an ' ' I L N : Do rlﬁ’é&b‘s

or ganoal %%&f?gglag{we%%%%@%%@? %&%ﬁpﬁgitégﬂéymg{rﬂagﬁg@hﬁl 8>%y grg%ps,
cyclic 2&festolsuthttiee aae/lismndahg methacryiic ecoyguainds gavetl aone groups, and so
on. When the hydrogen bondi ng groups are ipcluded, a one'ﬁé t.he reactive

groups, they [0888lused iTReaPyrEreiBaY dsecbs PENGPEdi B SyRieditg g
o . Sl ) P U f
y rcsgen%@gﬁ%lr% {%écrfgff)th' fRE! 4 Uikl HiSoHtndt af gﬂsggrllléﬁgd(fnhﬁolﬁ?&a%ﬁbﬁs_ 0

such non I nc wthout Timtation, glyci th)acrylate with
( met h) acpglyimerization. N'I80aaicuok pirerdssdlinkied iadinyitean$a disat( tivei \dhylrpelymeni t h

th I . h N but t h t ed | am
ot hacr y1GR3F o1 ik e ilotstPhasea. 2 uct s SftRess Metts AP BBRL MR ons
ther eof . £/ Rti6RANGSUpSTeRLING WtA FASESAgratps b4 %6 S5 rhBROaMPERCHRO3/ 17797

of this invention, the term"(neth)acrylate" be used to refer to both
the acrgtoaups emthe krosstinkeiongy decthessame ortdideneat, rand e erpashinker avillvi | | be

used, fo . refer : Lyl | d so
on.  1hosaf SFetsd efRaRu gl Ml iR By S e o AP BRI T, 20,
to react slRuldi bhé ndtéd thateshaaymfntheofiydtogendsinding functionpogralipsf orerthe

pol ynmeri zati on. The anmount of crosslinkipng is Iljmted sq that the vinyl

pol ymer hydiegeAsbarding | vényl palyyeet gk iCﬁ‘GBB% Bﬁgg@.g esall s[GENEER!Y i el ude

at |eastg crfoeaﬁhén?@aécc%wuas o 984! E%@cﬁ?ﬁ:rﬁw‘éﬁrfdl n&tid 0%@ that O4Rsr Qlchhe
pol yner. e reactive® groups on the crosslinker may be the sane or
di f f er entrosatinkinhehereoasd stilkavailable hydrogensadreting dreupsotadiong bydrapan

functional grou are present t he | yper,. Lt should be not hat man
of the hgﬂPgﬁe}W‘Borﬁ’&m{&rﬁe@ﬁ%t?fgﬂyldrﬁ?lﬁ@bsﬁlﬁﬂ Dohgse h?ﬁr(g&éﬁﬁb%cﬁd‘?ﬁ%\}%i nyl Y
pol yner ax@nfigabbe @bsdipkaes Ghesakl nsrsbutCeRatEbhY . polpetbosyiies Hdidki ng

occurs at a low stoichionetric ratio so that after suc crosslinking there

are stil polyaaines| poligacyanetehomi pglyhydipy contisting spacie§eNongimigRgs wi t h
Conponenteiar%fplehsy d[)?p%irgsﬁ\’lnﬁér%i dinel?f?i%e &%ﬂﬂﬁéﬁé ! l&R%ols,‘bOt\r‘ig’chylene glycol,
hexanediamine, adipic acid, neopentyl glycol, dipropylene glycol, tripropylene
20  glycol, 1,4-cyclohexanedimethanol, 1,6-hexanediol, 1,3-butanediol,
hydrogenated bisphenol A, 2,2,4-trimethyl-1,3-pentanediol, and the like,

[0054] Aluminum gellants may also be used as the external
crosslinker. Such aluminum gellants may be aluminum salts, aluminum organic
complexes, or aluminum alkoxides. The aluminum gellants crosslink the

25 hydrogen bonding vinyl polymer by forming aluminum alkoxide bridges between
reactive groups on the polymer. Specific examples of aluminum gellants useful
in the invention include, without limitation, aluminum acetoacetonate, aluminum
triisopropoxide, aluminum tris-sec-butoxide, aluminum diisopropoxide aceto
ester, aluminum oxyacylate (OAO from Chattem Chemicals), and combinations

30 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
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Exanpl es of crosslinkers include, wthout limtation, polycarboxylic acids,
pol yam nes, polyisocyanates, and pol yhydroxyl containing species.

Non-|im twogls/lmea(npl es of crosslinkers include diet hyl ene PgITEs0s/17797
triethylene glycol, hexanedi am ne, adipic acid, neopentyl glycol,

di propyl ene glycol, tripropylene 20 glycol, 1,4-cycl ohexanedi met hanol

1, 6- hexanedi ol , 1, 3-but anedi ol , dr ogenat ed bi sphenol

2.2, 4- t rEifasNAes, 1a8d mombinatons of éﬁaSQ heCpmbinatjopssaf ammwumea@mnsam s may

al so_be Hl?kaé\{l%Peo‘t{}‘éngt)é%eéﬁ@'alko&gﬁ?éd h?%%ﬁ{( esSHFé“alé{n%bﬂHm gellants may be

al um num'sa anm num or es, or alum num al koxi des. The

al um num gel | pposs]cr ossoithm trimaox?rferhytdabgmy bensbingevized | alpog it they

form ng al um num al koxi de brjdges bet reactl e ro pe% pol ymer.
Speci f i cTORQMAEs Contalling ng%n Y| BoRAINGoerups MelYdR PBHE q'(sw U8 ude,
WAt highbl Bbtedior Wr@é@m@g@{ BREALNGH Trorficd AR aEfds'é%?EéuHP\%X?rum -

al umnum I’I S-SecC- 11 SOPr opoxi aceto ester

oxyacyl ate § O%@rtﬁdsmrat@mat sech @semuwtﬂ)ancadﬂglwn’aldmm aster30obfacryliese. | n
addition, al koxe/l ated tijitanates and zirconates nay for . exanple,

wi t hout MelaGyl %ﬁndcﬁr@mﬁ/ayISﬁehytar@k@@@wg@@redm%é#& %cﬁtMPB&a Y)

Cor r aspoarl e B8 kb aRThS aafls BRPRRRY) 47056 SRSy BUGRRS Bndt BBNEr 1 ons
of t hesevinGbeblerstvimyetidrsavinyl ketongelduahtas vingll dtbylyketord, and anametc and

al koxyl ated zircona re .also useful]. [0055] O her nonomers that may be
pol yHer i %Befﬁ"%%“ﬁaafﬂh% VINRHBRROWIGSont ai ni ng hydr ogen bondi ng gr oups

include, with ' i taﬁe@?&seréath)egk@(an%%@réf OSEm%b(é3 eSEhy | eMigelicy

unsat ur at ed rboxy acids containing 3 to carbon atons such as
but anol m&lhamgh!m ard cwhiwinic scistss inpfudes r yitheyt llmﬁammqse esters femoni c

d b I d h d d
i car box{AAtLoRE seuftaehpiga S vl B aERhaR dnatRE 2 vy
esters, ¥hmdn atdifs Ssush gl fdrebrARpleS WCbUtAS isdbtyl, atRut gtza@nhylrmgn
aromatic 10 or heterocyclic aliphatic vinyl conpounds

Repr Esentatyly e sésaifpl eyClohexyl ¢ dnmethadeystaiesy!, aé?’ﬂfﬁhlﬁdromf@trw:acrsﬁﬁr&l and
oL o0 PRSP e S 2t BechSE o3 SrdEAee Safd o
car bon apolyalkybareh ga&of acrymmgpaimj méihammate$ob%e;;rbsemtetNe exayiples of
2-ethyl he)Wer ethylenically unsaturated polymerizable monomers include, without
limitation, such compounds as diesters of fumaric, maleic, and itaconic acid with
20 alcohols such as butanol, isobutanol, and tert-butanol. Representative examples
of aromatic or heterocyclic aliphatic vinyl compounds include, without limitation,
such compounds as styrene, a~-methyl styrene, vinyl toluene, tert-butyl styrene,
and so on. The selection of monomers is made on the basis of various factors
commonly considered in making ink varnishes, including the desired glass
25 transition temperature and the desired dilutability of the resulting polymer in the
solvent or solvent system of the ink composition.

[0057] 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

30 may be fed at a controlled rate into a suitable heated reactor charged with

solvent in a semi-batch process.
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15 lauryl, stearyl, cyclohexyl, trinethylcyclohexyl, tetrahydrofurfuryl,
stearyl, sulfoethyl, and isobornyl acrylates, nethacrylates, and

cr ot onat e&p oanas9spol yal kyl ene gl ycol acryl ates and net hacPgiratsey17797
Represent ati ve exanpl es of other ethylenically unsaturated polynerizable
nmononers include, without Ilimtation, such conpounds as diesters of
fumaric, maleic, and itaconic acid mnth 20 al cohol s such as but anol

i sobut anol , e{ﬂﬂSS]ert bulypical fraaer;adwérsoatqesear@mg@mIésoer@mdamnﬁluﬂmgor

heteroc I|c al i tic VI n o] t ch

conpoun |5¥l sk éﬁ @h? gfp?‘?rgﬁgtyl ﬁﬁbﬁd‘ﬁ%%ﬁe%‘% 3?‘1 ﬁrbﬂ&st yfgne

and SO QieroXyiesterd) %gbhcms tﬁn-mﬂmrmrrcsw 9-dthglReranddte é)&Bt@“c—bUtyV@rer@(ys

factors commnl y consi dered in making ink varni sheE | ncl_gdl ncﬂ;) t he desired
t

gl ass 29ivalatesipdrexy tcgrhmweéew@damr%@cer@@na@f Sucht ahigrt-oytyb el

resulti sql of e (ﬂ@ggzsition.
[005?] fl]g%;?rgalp\épgp?rlb%néﬁyl &,C’é }éﬁ%réé{yrlmgl)e ‘Z’WS#@QJP@ bya'f‘fgl r%é%l conv ﬁt I onal
t echni qqﬁ’iroxmleémbabtey dlﬁ@}ﬂ pieldmde’s pocly mer dibanzayi pemcc)imdeeamd;] blaiaumyl f
process or_instance, t nono initiat and, an nsfer
agent 30Pra¥idse hlé‘?ﬁfoﬁter%' t SHP eé‘sr A9 3‘@%9?@5&8 %é‘gt%dp -hy Etor
Chargedﬂk’d{?gg@?[ 0058 tdhe?, 5&0kidRal CBudH 0585 8ycléheAdhe 198R%@le and

PCT/ USO Typical free radical sources are organic gerom des,
i ncl udi ngne&}dxb&lgdtybécemnejwrosdehead derayketatit guctheasoxi, tdisdiagt-utyliny |

per ox| ter h as tert:hu and
tert- QﬁF 8 g%/f % }ﬁyg hﬁé?%?f%dagbt%g(%gglﬁl %’eer?%)&zj %@;@.&ona such
as tert - Bl REY %Y 50#&)@9?1@@%%?&@%0Qéﬂ'%zodis(Z-nﬁéthylbhwqdnltrlle) 2,2'-
per oxydi car bonate and di cycl ohea%/ 1 ijper oxydi car bonat e; di a.C)S er oxi des,

I'a 0]

such as amtéﬁr(zdyatfw@p&@@@trsa\ﬁda r:tz;q bis(pul NG HEReCAIRAMMHID o XPEIC such as
h t N h
o oyel oREARERCHNE BrdRfrekC PAEYary (MERARE % (R ot BEOACRBEIARF. Suc

per Okaeéaib@nade“heaqsamcﬂuablml(clamrtarhnlltaﬂmm of initiator used depends upon
per ox 5 5-tri rreth%l ert but erox

cycl exﬁgqg)rs koW Reto gg %lfgﬁggﬁlﬁgdﬁgge&réﬁgé s the reacti on empelya)ture
2,2" - azomeséﬁlorr?{ Ié}ﬁhbtﬁgértﬁnédw rlnte?in tﬂe %ase%ﬁoé)'s%(&roﬁeﬁ)&lyhﬂehtéﬁbmmtﬁél e,

and 1,1 -azo cyclo xanecar trile). Organic peroxides are preferred.
Parti cul ballf-yfqoofethenmlhdtarsamésoobutyI peroxy i sopropyl carbonate The

particular | n't&&s%&or an&h%m)u%mg erI gl te'n‘%l of é?e%ls%epﬁgdsué’&?nm the
polymerization. Typical chain transfer agents are mercaptans such as octyl

20 mercaptan, n- or tert-dodecyl mercaptan, thiosalicylic acid, mercaptocarboxylic
acids such as mercaptoacetic acid and mercaptopropionic acid and their esters,
and mercaptoethanol; halogenated compounds; and dimeric alpha-methyl
styrene. Preferably, no chain transfer agent is included because of odor and
other known drawbacks.

25 [0060] The addition polymerization such as by free radical
polymerization is usually carried out in solution at temperatures from about 20°C
to about 300°C, preferably from about 150°C to about 200°C, more preferably
from about 160°C to about 165°C. Preferably, the polymerization is carried out
with approximately the same reaction temperature and using the same

30 initiator(s) throughout. The initiator should be chosen so its half-life at the
reaction temperature is preferably no more than about thirty minutes, particularly

preferably no more than about five minutes, and yet more preferably no more
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15 factors known to the person skilled in the art, such as the reaction

tenperature, the anmount and type of solvent (in the case of a solution

pol yneri 2&0iodnd398t he half-life of the initiator, and so ®eaT/Ys09B9P7 Chai n

transfer agents may al so be used in the polynerization. Typical chain

transfer agents are nercaptans such as octyl 20 nercaptan, n- or

tert-dodecyl nercaptan, thiosalij c%%i c acid, nercaptocarbaoxylic aclj ds such
Yrids €

as ner capidaebpvitve mingyles. nRartisy piesiadcargcindiaiong hadng aghaliife of ang
mer capt o ' a o] Uféqiﬁ,p' | ' I rene.
Pr ef elroabﬁ%lg,gaﬂgéncﬁglalr{p?)?‘%ns ertgag{g%t I'S qr%@nﬁ%%fgﬁggﬁggéghg?ﬁg%gp %tr)\ tyot her
known dr 2008Ck sin @éndral 66dreToietheddianchimgpmonoerarzzn ba isclotlecsvhien theee

o abolREBEREITRS B GRS o LB SRS Bl R60, °
nore pref@hply off tHemiRketibnl pRGeibIp e feCor G RERIMaY . (URRacted)

polynmerization is carried out” with ‘approxinmately the sane reaction
t enper at unenemer gentent.t He parteulan thei vingt wehielpstareoprgierably Fuestamiialiyat or

shoul d beg_ch n. i hal f-|if t th [ ti er. re i

or et erableng rovarenbRndBis Fond ok irad M b a5 TG dfebdngti y no
nor e t hamnabewdn hore piicfierael, le38dhyat alitut @. PYe Feididl ymbaoer &y waight)

03/ 103980 PCT/ USQ3/17797. than about two m nutes. Particularly preferred

ar e i ni t ibassdoHRGitakpl weightiaf the maomers beinchaalyassiEedone minute at a

t enpgpat ure of m abo 5 g o] 0 I : f dhe
brangRi ng nonc;(r)réaérﬂcan bgﬁi%c u faga@,ﬂeghtcﬁgg’ ﬁr']el t@gﬁ@'ﬁ%ﬁg%'}q Irfimpgto?saﬁsehorter
and/ or wezeidedotce thai polptnerizaorugedctofhaveri aypenmd yofetimd, ebieraley aff at he

i nvention preferably_have |ittl r no residual (.upreacted nonomner
content . GRS gl EVCH e e AGH Lredk ercgom abptiel 15 aBPYE Lomem T |y
free of rRRf vk dORGRREDOUt three BVALILR FR/e! hirs2RRUEofMneIA.m @TndeRladapnoner
and even nore preferably |ess than about 0.1% residual nononer by wei ght,

based on tinhes tigpiaaliyweprgdticef lowes nembeeravaragegmetgouiar veights10 [@es1] In a
S 1R SRS el BRGNS e g,
rate. Typifealeyt td menatikridrigausii afstemgabeoiiedt fop tied msulty pelynmer. and add
times of fromabout three to about five hours are conmon. Longer add
[0062 In general, the preferred single fluid lithographic ink contains
a branched vinyl polymer having a low number average molecular weight and a
broad polydispersity. The number average molecular weight M, and weight
20 average molecular weight M,, can be determined by gel permeation
chromatography using polystyrene standards, which are available for up to 6
million weight average molecular weight, according to well-accepted methods.
Polydispersity is defined as the ratio of My, / M. In one embodiment, the vinyl
polymer has a number average molecular weight of at least about 1000, and
25 more preferably at least about 2000. The number average molecular weight is
also preferably less than about 15,000, more preferably less than about 10,000,
and even more preferably less than about 8500. A preferred range for M, is
from about 1000 to about 10,000, a more preferred range for M, is from about
2000 to about 8500, and an even more preferred range is from about 4000 to
30 about 8000. The weight average molecular weight should be at least about
30,000, preferably at least about 100,000. The weight average molecular weight

is preferably up to about 60 million, based upon a GPC determination using an
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times typically produce | ower nunber average nol ecul ar wei ghts. Lower 15
nunber average nol ecul ar wei ghts nay al so be produced by increasing the
ratio ofweeBuedsoto nonomer or by using a stronger sol veRCTiusn3/111e7
resulting polyner. [0062] In general, the preferred single fluid

| it hographic ink contains a branched vinyl polynmer having a | ow nunber
average nol ecul ar wei ght and a broad polédlsper5|ty The nunber average

mol ecul aﬁV@\!@béﬁ]tSWﬁdamj Rainght6 mdliofy sveight myesRas dnolgsulait WeiBNtan Ae
determin Pefe%eg?% nQEdIE W@ﬁhéwm%@%o@ﬂava&@t% RS eRe @tf@fm@'@rds

whi ch ar aval 06 mllion wei aver agé nol ec ar wei ght,
accor di ngarige foel My ascfl@m adoubﬂ@n@déo to Bobydi smﬁnosn, apd issstileforeeprederreéthe rati o

f MNV/ M. | t I h nb
ol ecul afig8 dhiire) Qm A R Ty S ek A S it e el
about 5 20Qf e A& sﬁdtﬂélé&egéﬂﬁvﬁc%é\it ms'ramori)SWrﬁérmaﬁr@éesre@hl Myl ess

t han about 15, 000, re preferably |ess than about 0, and even nor e
pref er abQPG,ear§ plfeeiaradalb)oavm@addor ﬁhEpMaa‘ eangedot ﬁngeabout WODQO toralaudbout

1000 to 10,000 nor.e efer r for t 000 to
2bout - 850800004 e palv k=R, & drigerMngdn hey e dndhBsBbIL9%0 abou
8000. Theramimn up Vterm'cmm@curﬁé wdwverﬁfyonsl wlre&eaalty dtelaast atisuit15, 30 000,
preferably at |east about 100, The wei g rage nol ecul ar wej g is

pr ef er abP@rtigylarty %[E&Uﬁbblcatriﬁ%ti ahput Bls Jd\%@@)ﬁd@pqseyd%@@raﬁlmlls(jﬂ th@. ng an
23 \M 03/, éﬁeﬁ* ffrggé%i%ﬂ§£c7%%ou Ygod Zé?'loerrﬁ)tré‘ ‘#é(eﬁ;ﬁ?‘ﬁ‘ 1%93@1 %h{;@rbéwe' ght

aver age ar werg pre erre range rom abo 000 to
about 55 fiom bbout, 5Gtovabeut@i® erred range for MVis from about 100, 000 to

bout 1 milli d || f d f t 100, 000 t
anout 300, 000{0088 ns”ndbenindireled rétee Bansi L GPRREYR (HOGPRCPS (above

about 45 a@]ds'téf@cco\’&]h%htoc%tﬁﬁd§%’é?l -Kowrik thar grtpﬂﬁi)ﬁ}%ﬁ@e‘fe@éﬂ' ded for
the MNrange of from about 100,000 to about 300

o(r) O(r) at i o aoponanJenMnf tha;pobmonp;neos .aboat prefgromd emmdeﬂenbblné/) tl{qs;rgfgcai\?oh%/’
1
or ef 45 abitg etPuaSooimeatigy S RiduRbyuFEbeBERtbLTat oPRaM B0 e 10

range of u l.s+in a

range. of 6‘% iRt bretesh, AR5t B 7 Boc S el P POy e STy

transi ti o fipiRebat sbec (idBbdtAM ABLC, more preferably from about 60°C to about
100°C, and even more preferably from about 70°C to about 90°C. The

theoretical glass transition temperature can be determined using the Fox
20  equation.

[0064] In one embodiment of the invention, the single fluid ink
contains a hydrogen bonding vinyl polymer, which may be a branched vinyl
polymer, in combination with other resins in the ink composition. Examples of
suitable other resins that may be combined with the hydrogen bonding vinyi

25  polymer include, without limitation, polyester and alkyd resins, phenolic resins,
rosins, cellulosics, and derivatives of these such as rosin-modified phenolics,
phenolic-modified rosins, hydrocarbon-modified rosins, maleic modified rosin,
fumaric modified rosins; hydrocarbon resins, other acrylic or vinyl resins,
polyamide resins, and so on. When present, such resins or polymers may be

30 included in amounts of from about 1 part by weight up to about 100 parts by
weight, preferably about 3 to about 50 parts by weight, for each part by weight of
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adj usted according to nmethods well-known in the art through selection and
apportionnent of the co-nononers. In a preferred enbodi nent, the

t heor et i cwiD 03803Pgo0 i s above room tenperature, and preferablPgTiuse3/111enr et i cal
Tg is at least about 60 C, nore preferably at | east about 70C. Preferred
vinyl polyners have a Tg of from about 50C to about 125C, nore preferably
from about 60C to about 100C, and even nore preferably from ab ut 70C to
about 9ti® hYﬂ@getnh*é@TC@tlg yiyl gplygeraf dhe |'Q‘496‘H0E‘eh%%@da99‘¥ré e RO @tél?er m ned
usi ng t X ilqei%ﬂﬁél on. [0064] In one enbodi nent of the invention, the
single |cﬁ I ns a hydrogen bondi ng vinyl polyner, which nmay be a
branched VI n)[boespl ynerip additiomniio nihiei bydmg‘eh bd)lhnhngrwsylnsealm arfte ainyk

conposi tiaon. les of suitahle qth re5|n t hat be combi ned with
the hydm@@nabéﬁe%@ gty | thes PEIeRR N ne<Pm888' IQNE h'BG{f“a?é. A a1 Slrl.or%
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derlvatlv e suc as rosin-nodified phenolics, phenol i c-nodified
r osins, rbyldrmmsb@ rsoftiidinf oedppwnh§plumr1eh&\/lm®cﬂlof apparest tuybidity jRethec

modi i ed rosi ns rocarbon re t her lic e

pol yani JUIRRS; ﬁglveéﬂ@rsaolgﬁntsv\ﬂiﬁﬂgrIgg ﬂ}m@%& gﬁ% B%@X%Igf ?Trgrggrcmay be
30 i ncl ughRebritd aAEHG ST dohemt m@mﬁedhsmémwewqhé inkoviscosiiyobibdiL00 part s
by weight, preferably about 3 to about 50 parts by weight, for each part

by wei gmanﬁaCkZi&SU\@JOBI 103980 PCT/ US03/ 17797 the hydrogen bondi ng vi nyl

pol yer  of tgﬁobﬁj’e““% gassf htﬂﬁ%}%& QO VAt Sor %}ﬁb&‘&%swﬁﬁ ible

resins. [006 addi ondlng vin resin and any
opt i onal Keet-botnNot$KB) Viahsespaes asesdacﬂon lmlksdbapmsll bednscantat¢tudigh suleberr nor e
5 organic solvents. In a r ef erredlﬂgﬂ}ﬁ?’g nt of the,invent

br anchedPaftsisuch as WJPQQW rg duging G PERRESSo YRR aﬁgﬁ%{h%
appar ent HLpi @Lﬁt)éblens&t)?nts%gﬁﬂdsochép{l\mpeént@bt ADER HattsOhclubie, itkout

formul ation. 'The trcular organic solvents and anmount of sol vent
i ncI udedirhisatitat, ealnphmm bydtdearbanis suskt 03$ tpetradedy, disiilater fertiersians. 10

2058 el Sbipon gAY DR EEWR U aRdl SF bl o,
;\‘jglbgr of [?%E(%I?LA@U%IQ%% r giabRate’ BldcBb/s duticingas hthdset hogilaplei wndeoctss, to
tradename Magie Sol, available from Magie Bros. Oil Company, a subsidiary of
Pennsylvania Refining Company, Franklin Park, IL, under the tradename
ExxPrint, available from Exxon Chemical Co., Houston, TX, and from Golden
20 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.
[0067] When non-oxygenated solvents such as these are used, it is
generally advantageous to include a sufficient amount of at least one monomer
25  having a substantial affinity for aliphatic solvents in order to obtain the desired
solvency of the preferred branched vinyl polymer. In general, acrylic ester
monomers having at least six carbons in the alcohol portion of the ester or
styrene or alkylated styrene, such as tert-butyl styrene, may be included in the
polymerized monomers for this purpose. In a preferred embodiment, an ink
30 composition with non-oxygenated solvents includes a branched vinyl resin
polymerized from a monomer mixture including at least about 20%, preferably

from about 20% to about 40%, and more preferably from about 20% to about
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rubber. Suitable solvents for inks that will contact rubber parts include,
without I|imtation, aliphatic hydrocarbons such as petroleumdistillate
fracti onswend/1a®8mor mal and i soparaffinic solvents wth | iPirtusds/aronati c
character. For exanple, petroleummddle distillate fractions such as

t hose avail abl e under the tradenanme Magi e Sol, avail able from Magi e Bros.
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tort - but o penetherigbivaitr bt die i MORESE wBholel PO RreleRheAtiang ' hi <
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stearyl conhingeg yatageor bonding \rosps.r énes préfetredt erabgdimestthadiphetied bei ng a
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be used reduce vent "to c sol vent, esired. Al
per cent agster af erbglcabblhaying Bx2e ccanpom atdrast espécially gleardfmethachdaleier

m xt ure pol ri . _Anmon referre no conpositians.f '

pory r sﬁ?gﬁlgg?@ﬁggr Qbﬁgﬁ'%%@é{féa S‘f’lorgsbé’uﬁiq’ Lm'{éﬁedg@gll(%é(f%)ggcr%%%k est er
of an al soheht Bey isheficafofchbrRspeerBy sfrens hs@ls. stearyl methacryl ate,
styrene, divinyl benzene, and a nononer” contai ni ng hydrogen bondi ng groups.

In a preferrel08odi meRreferidy,dhesganic solvent or solvent mixture will have a
boiling point of at least about 100°C and preferably not more than about 550°C.

Offset printing inks may use solvents with boiling point above about 200°C.

20 News inks usually are formulated with from about 20 to about 85 percent by
weight of solvents such as mineral oils, vegetable oils, and high boiling
petroleum distillates. The amount of solvent also varies according to the type of
ink composition (that is, whether the ink is for newsprint, heatset, sheetfed, etc.),
the specific solvents used, and other factors known in the art. Typically the

25  solvent content for lithographic inks is up to about 60%, which may include oils
as part of the solvent package. Usually, at least about 35% solvent is present in
lithographic ink. When used to formulate the preferred ink compositions of the
invention, these varnishes or vehicles, including the branched vinyl resins, are
typically clear, apparent solutions.

30 [0069] The ink compositions will usually include one or more
pigments in the hydrophobic phase. The number and kinds of pigments will
depend upon the kind of ink being formulated. News ink, cold set, and book
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vinyl resin for a lithographic printing ink is made with from about 15,
preferably about 20, to about 30, preferably about 25, weight percent of a
(et h) acrwbios/1018i¢ er of an al cohol having 8-20 carbon at omeT/tsSspevdal |y
stearyl nethacrylate; 15 from about 50, preferably about 60, to about 80,
preferably about 75, weight percent of a styrenic nonomer, especially
styrene itself. [0068] Preferably, the organic solvent or solvent mxture
will havidagk cemipositigngdyricalbyr willtinglagde onhbeng o100 afeyv plosreHantye nor e

t han abo 5e LNt 11RQ: A S ] hhol poi nt
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resins, are typically clear, apparent solutions. 30 [0069] The ink
conposi t laeAsers (air dryingl) oy varisheie(coiiegbarevitendas ignks elear 9r {RBSRF@NGphobi ¢

phas T, ' | wi ||l depend upon the kind of ink
bei n@ f ﬁﬁ%ﬂﬁ‘%’%@fﬂ&ﬁgﬁﬁ%@s gfﬁ thgig?',r‘]‘h%ﬂd book 26 WO 03/ 103980

PCT/ US03/ 1779[0070]ack chmpasi beemsobygived! thatwiid printl gdelitgnugingnéher onl y
a few pignments, such as, carbon bl ack, while cyst?m cc%l O|'I:| irgﬁ rgg.i ncl ude
a nore cBeiredErgrghisnnk GIeRERIEONS GENURE FyTHGHBR ORI HHNGSEGattaiRf f ect s
such as PERAINERE A AEd HBIdb) hwid8Nefiely o bhéiRiaf RitcioREI Gloupd ih e T or
full-color printing are typically used i'n four 5 colors --"nmagenta, yellow,
bl ack, ahydrogen,banting uitybresinlase suitablebie provldedétiographitesingtedfluidnipkof t he

conphb  FBOSHonRcnaT cu APy bh ik TouAlE . PUFERy Wi ARBIAhE tens o
the i nvepfiheiy Phiteb® Hﬁﬁiﬂ@ﬁigﬁvquﬁlﬁ%rﬁrir{té‘@ﬂﬁéfe‘ﬁia%[ viaishbeliwed fhae thger pri nt

| acquers (air drying) or varnishes {curing) are intended to be clear or
t r anspar vention eprratesuin aeaqee Hemsicplard aokalpnRes ratyween 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
20 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 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
25 on the polymer is relatively lower in hydrogen donating ability, then it may be
preferred to put a component into the hydrophilic fluid phase to increase its
relative hydrogen accepting ability to provide the proper balance. For example,
when 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
30 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
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[0070] It has been observed that the print quality using the preferred

| it hographic ink conpositions can be a function of pH under certain

condi ti or®w0 08403984 ed above, a wi de variety of chem cal fumRcTiusnai77gr oups in
the hydrogen bonding vinyl resin are suitable to provide |ithographic
single fluid ink 15 conpositions that are stable in the fountain and break
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group on the vinyl resin is an ‘especially strong hydrogen acceptor, care
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woul d i ngrease. the hydrogen donating abilit f 27, WO 03/103980 ..

pCT/ Usoa s 7P funtlsied hofiB el A Bibretic baRinpe o oL ADILSOGA ACRENy i ogen
bondi ng @rewEHiIes sot &S ty iaB¥dmhRsdle igithan aalsWwgHIRRMPpHI br insupbRi/anrtag not to
put a weak acid into the hydrthl lic fluid phase. Such a weak acid in the
hydr ophi Ihygranhiliciflye £basqo b gontragld ferohydspaen beadingwin resias gentainivg t he

vi nyk - resj I | r r e d HROS b Si nce

t he g%m%‘éﬁqoém%d{ ngH@@\g gﬁi’@%f ?@ggﬁb@rﬁ?gblgo%ﬂ @‘Ié pai r8®§B%@§8kgupon
appl i cat idependeten tivd pili ng pl ate. 1 nks containing vinyl resins wth am ne
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solubility parameters having these values: a dispersion parameter value of at
least about 6, a polarity parameter value of at least about 4, and a hydrogen

20  bonding parameter value of at least about 10. Preferably, the hydrophilic fluid
phase has Hansen solubility parameters having these values: a dispersion
parameter value of from about 8.0 to about 9.0, a polarity parameter value of
from about 5.0 to about 8.0, and a hydrogen bonding parameter value of from
about 12 to about 20.

25 [0073] At least a small amount of water is often desirable in order
to aid in dissolving or homogenizing the ingredients of the hydrophilic fluid
phase. In general: about 4 or 5% by weight of water may be included in the
hydrophilic fluid phase for this purpose. When water is present in higher
amounts, and especially when the hydrophilic fluid phase is more than 50%

30 water, adjustments are generally necessary to obtain satisfactory inks. For
example, organic or inorganic salts should be added to the hydrophilic fluid

phase to maintain the integrity of the emulsion. Such salts include, without
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10 resin is an amde or an N-al kylam de, it has been observed that the
proper functioning of the ink conposition is nearly independent of pH It
i s bel i evws0 oBhex9oso t he am de functional group has a proper Poaltenyer70f

hydr ogen accepting properties so as to acconmpdate either a | ow pH, high
pH or neutrality in the hydrophilic fluid phase. In contrast for

hydrogen bon I ng vin sin ni 15 alcoho dro ond|

gr oups, 8P+ W@@nﬁpr Gﬁ\ééi l&?n@%s‘ eqt lees Béé ugg Hgng.
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solubility parameters having these val ues: di spersion paraneter val ue of
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nydr opni 0EPPRUP AR RAE SRS peeliBrd oy idlhs, Rahboktedes: fiPielse
val ues: asulfateer shasphapes, alhivdﬁfgewalpm)sphaferspnhy&ir@génBSQlfét@sahﬂu(braQeé) a

polarity E&ﬁ@g\;ter val ue of = fromabout 5.0 to ab a hydrogen
bondi ng § prapaidge. and iedges é’f)@msel@e@%&a%tth?bke 2§l{c(|5‘0$5§fjs BAY| east a
smal | a | ng or
hormgenlsz:éﬂgCIP Eg&ﬁ\g{reeg?deﬁ)gmgff ﬂ?ﬁgﬁﬁ%dgtopﬁﬁ %i&ft 5%333'%%' bt &F{r‘?gﬂél eral,
about 4 dronseEbbyt @/é]@httoca‘qu&@ﬁ byawelgit,i morelgezferably Ifr@m Ia:jodubﬁm%lto fluid

phase for thj ose. ter is n mount s, and
especi al %3#’% Wdﬁmph[}] Wad&'PU' a@‘@ 6¥ArﬁBB@gr}ﬁ’é¢1 3‘5’%‘(‘&
adj usb N"emicreatarg @BBLAIFY WERSS SMYY chémR agbrauﬁétthéf %@hoﬁﬁrﬂciﬁ‘aﬁe ROk
exanpl e, organic or inorganic sal fs should be added to the hydrophilic

fluid phydeoges bendimthe trrkeveamt:l@gr(suyh @5 thaecosmmpsiyousedsacil &iarctienalncl ude,

i t hout PCT/ t | t
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Exanpl es pofyvinydbyresidbae) mlylh&addéd fooait ih weittiras oDﬂhe (flste. |FFr‘oh1 am)utS@Sl um
pot assi um  nmagnesi um calciu iron(ll), rranganese (11 (rr), and

zi nc sal ﬁ"ée'QWarp?f‘@ﬂ af9 Wmmé@et“@'@ét PRy x9adae aP yvmulpfyrrg{l@@ne 5s
sul f a5 es,,noq% %8’0 ﬁg %ﬁ@t cPIhtHEF? Egﬁlpoglygllr]ogen sul fates, chlorates,
roni : es o )

chl ori des hese neta and the like. Such salts
may be incl ucﬂ@@?4]n thelihwdH olpel bppreciatéd phabe akllle@ adlsabomatS%Hw
}A'reg?nh;boep%&erfg/ wnf inCthe?a R may bgll(r){%lu%eg %e ?rg/lg mposﬁlons ggrlgné)ref erably
such additives do not significantly detract from the benefits of the present
invention. lllustrative examples of these include, without limitation, pour point
20 depressants, surfactants, wetting agents, waxes, emulsifying agents and
dispersing agents, defoamers, antioxidants, UV absorbers, dryers (e.g., for
formulations containing vegetable oils), flow agents and other rheology
modifiers, gloss enhancers, and anti-settling agents. When included, additives
are typically included in amounts of at least about 0.001% of the ink composition,
25 and may be included in amount of about 7% by weight or more of the ink
composition.
[0075] The method of the invention is suited for any lithographic
applications, including, without limitation, single fluid or dual fluid heatset inks,
news inks, and sheetfed inks. The ink is printed using the conditioned plate
30 attached to the plate cylinder of the printing press.
[0076] The invention is illustrated by the following examples. The

examples are merely illustrative and do not in any way limit the scope of the
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about 1.5% by weight. In addition, when the hydrophilic fluid phase
contains 10 nore than about 5% water, any chem cal groups that can

parti ci paw® 03110380 hydr ogen bond in the ink vehicles (such rag/wses/1zomonl y
used acid functional alkyd vehicles) should be used in | esser anmobunts. A
wetting agent, such as polyvinylpyrrolidone may be added to aid in
wetting of the plat ght percent tq about 1.5 wei ght
percent JiVEHEN,R$ ﬁ?y'i’ﬁa] B%eq V\ﬁk ’T‘£I"’l58eea g 6 Vgt HBIERS; ght of
the ink %ﬂﬁ@%éh@t@d [ 0074] It wi Il be appreciated by the skilled artisan

that other additives known in the art may be included in the ink
conposi t ikxasPle® | ong as such additives do not significantly detract from
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def oaners, antioxidants, UV absorbers, dryer orrrul ations
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printed using the conditioned plate 30 attached to the plate cylinder of

t he pri ntémgepateresfor ppbousfverméinutasention is illustrated by the follow ng

exanpl es and do not in any way limt
t he scopgx-égﬁl?ng %k’%\%@/‘f@éﬁyﬁe@ %@%ﬁ?%% i nvention as descri bed
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Exanpl es le 1. Preparatiaon itioner nposi ti on [0077] Cel vol

502 pol y(ﬂﬁtﬁyfvaSaﬁf@@h@JayeQ y’rtoaaa%mﬁﬁ 899§lBsplatﬁ E&?@ﬁﬁ?f ugings @e‘&i‘h@'ﬂﬁm se
f 4% o
L5 (alpr}’e W'ﬁ“seegH&Quﬁa\ﬁﬂéutb'eoﬂrst Oééttﬁ"&efh WG %ﬂgé%ur &g} i

dISSO In water to nak by weil ght solution
alkaline developer Fuji DN-5M and the 'second bath being tap water. The

squeegee action of the plate processor left the plate dry to the touch after being
developed.
[0079] The Conditioner Composition of Example 1 was applied to
20  the plate using a cotton Web-ril wipe (a sheeted cotton ball wipe), and the plate
was buffed lightly until dry.
Example 3. Preparation of Conditioned Printing Plate
[0080] A Fuji FND plate was imaged using a negative. The FND
plate was then placed into a Fuji PS-800HB plate processor using a developing
25 time of 30 seconds, having the first bath of the two-bath process being an
alkaline developer Fuji DN-5M and the second bath being the Conditioner
Composition of Example 1. The Conditioner Composition on the plate was
metered off with rollers, leaving a film dry to the touch.
Example 4. Lithographic Printing Using Conditioned Printing Plate
30 [0081] The Conditioned Printing Plate of Example 2 was mounted
on a press printing unit. A commercial single fluid ink (SFI, available from Flint

Ink Corp., Ann Arbor, Ml) was added to the fountain on the printing unit. The
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grans of the poly(vinyl alcohol) solution and 200 granms of Zinpol 259
shellac enul sion from Noveon was nai ntai ned at roomtenperature while 500
grans of WO opaoxkl e water was added to the m xture and t h@CwmusShutE9IsBtirred
at room tenperature for about five mnutes. Exanple 2. Preparation of
Conditioned Printing Plate [0078] A Fuji FND plate was imged using a
negative. The FND plate was then placed into a Fuji PS-800HBH@%%te

pr ocessdfeygsant swegpvwespiseh thes thenslier trath wasdpied UmieTmiya REYPPst bat h
of the to- j n.algkal i e dtidct Tk fAgt he
second Bgﬁﬁﬁgﬁyﬁgkﬁggﬁéﬁfgt. ﬁeOﬁéﬁﬁégggégégﬁ%%ﬁﬁgf tLé:pléggggﬂqgessor

| ef t t hethphabedr yPtintitd evasotihen lséduer aheicogtinded ébrop@a0 sheetd9] Deneity

Condi tioner Conposition of Ex le I was applied to 20 the ate .using a
cotton VBEagyEmMGnie W%%Wé‘@f‘e@%o&'@owaﬂg‘?q MERYMagR LIERE Eﬂﬂ(gthée PIEY buf fed
lightdy ' i hfhodin ReaRH-RidqNarfasPondid ianeminRd siddigvdd at e

[ 0080] Aéqgﬁ*(éﬁﬁgﬁgﬁgﬁgﬁmaéﬁwnaged usiﬁgpa neggtiye. Tﬁg FND plate was

t hen pl acesbried.o EherugsuliBSven® BBMpaslde o dbese cibtaispd gvheridvisliogivith 25

time of 30 seconds, havin e fir =hat ing an
al kal i neC%rB'@Qﬁ%%r ﬂﬁ“meﬁ%@%ﬁanﬁ‘ 3‘5{89@(2()'%0@%5 H%@?‘ﬁg ? hgf)%geﬁglﬁ)tn?gner
Conposi t ixubtRd ifX #HeEink-fod@irCanRiat dpnssndiamesiningdountait belufibat e was
netered off with rollers, leaving a filmdry to the touch. Exanple 4.

Li thographic Printing Using Conditioned Printing Plate 30 [0081] The
Conditioned Printing Plate of Exanple 2 was nounted on a press printing
unit. A commercial single fluid ink (SFI, available fromFlint Ink Corp.,
Ann Arbor, M) was added to the fountain on the printing unit. The 30 WO
03/ 103980 PCT/ US03/17797 keys and sweep were set, then the roller train
was inked up for two mnutes. The formrollers were dropped on the plate
to check for correct lithographing, then raised. Printing was then begun
and continued for 2000 sheets. Density neasurenents were taken fromthe
bl anket in non-inage areas and the print 5 quality (specifically, toning in
the non-image areas) of the last printed sheet was observed. The results
were conparable to those obtained when printing with
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conventional, gumred plates in two-fluid |ithography using a conventional
sheetfed ink in the ink fountain with a danpener containing fountain

sol uti on.wBDb3M3988/ 103980 PCT/ US03/ 17797 What is cl ai medPC3/USE3/1AITEL hod
of conditioning a printing plate having a printing surface conprising one
or nore netal oxide non-inmage areas, conprising a step of applying to the
printi n%V surface a conditioner conposition conprising a 5 polyneric

por t i onWhatds elaimedii®i conditi oner conposition forms a durable filmin the
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one or re nqgn-iJmge areas. 3. A netho cording to claim2, wherein for
at Ieas%ﬁf?&ﬁlfc'ftyﬁ%%ﬁﬂoﬁel\ﬁr @?‘@db@'iﬁ‘?@e %fe.a%ZO 4. A nethod of conditioning
a printing plate, conprising a step of applying to one or nore non-inmage
areas of the Kri nting plate a conditioning conpositjon conprisi
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further wherein the conditioner composition increases the hydrophilicity of the

15 one or more non-image areas.

3. A method according to claim 2, wherein for at least part of the -M-O-M-

groups M is Al

20 4. A method of conditioning a printing plate, comprising a step of applying to
one or more non-image areas of the printing plate a conditioning composition
comprising a polymeric portion, said polymeric portion comprising a hydrophilic
portion and a portion that adheres to non-image areas but not to image areas of
the printing plate.

25
5. A method according to claim 4, wherein the one or more non-image areas

comprise aluminum oxide.
6. A method according to claim 5, wherein the portion that adheres to non-

30 image areas comprises functionality selected from the group consisting of

aldehyde groups, carboxylic acid groups, phosphorous groups having at least
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| I P .-OH one active hydrogen, including groups, nono- and di-phosphate
esters, phosphonic acid groups, nono-phosphonate esters, and phosphonous 0
11 O S Owobdiesssd groups; sulfonic acids; 0 groups; sil amer/upwaups? - Si - OH,
and conbi nations thereof. 5 7. A method of conditioning a printing plate,
conprising a step of applying to the surface of a printing plate a
condi ti oning conposition conprising polyneric portion that forns a
durable filmin the non-inage areas %? the printing plate, said film
conprising a hydrophilic portion. 10/i8. A method according to claim?7,
wher ei n the conditioning conposi ttomrP+or@Her conprises at |east one

aci d-functional salt of an organic, dglyacid. 9. A nethod according to

claim7, i didd,pphAg conposi ti h ) RAL a
car boxyl |eé\ﬁ§%|%g\ﬂ? hggqo%ﬁé’ﬂ%@of a pol ycar 8)%%?1 @Hgéi %ﬁd %gmgéér@at%ﬁod
accor di ngesters;| @iasphpnichacidigroups mondithosphagateoesiess, tandnphdspttaneus
conprises at | east one nenber selected~fromthe group consisting of

car boxylic acid-functional Iithiun1salrs, al kaline earth netal salts,
transition 20 netal salts, ammonium sa|ts, and m xed cation salts thereof
of oxalic acid, citric acid, tartaricfacr® phthalic acid, terephthalic
acid, isophthalic acid, hexahydro- and|[tetrahydro- versions of phthalic

aci d, ter&é’lbtd?éhbé}, AftfoRic 8Ads; sopht hal oc aci _dgrou*-;:fsL Q%M!drd&ﬂ)é:—SFO?N; _
benzene tetracarboxylic acid, trinmellitic acid, mal i ¢ acid, malonic acid,
sul f osuccand conbinptiongdhetesf.aci d, di gl ycolic acid, aspartic acid, 25

cit ragoni c acid, 3-hydroxy-3-nethylglutaric acid, fumaric acid, gallic
acid,“and conbinations thereof. 33 WD 03/103980 PCT/US03/17797 11. A

met hod aczor diggetifod baiconditionihg aeprintingeplat) dokimiinita easmetapplging to
the surface of a printing plate a conditioning composition comprising a
polymeric portion that forms a durable film in the non-image areas of the
printing plate, said film comprising a hydrophilic portion.
10
8. A method according to claim 7, wherein the conditioning composition

further comprises at least one acid-functional salt of an organic, polyacid.

9. A method according to claim 7, wherein the conditioning composition

15  further comprises a carboxylic acid-functional salt of a polycarboxylic acid.

10. A method according to claim 7, wherein the conditioning composition
further comprises at least one member selected from the group consisting of
carboxylic acid-functional lithium salts, alkaline earth metal salts, transition
20 metal salts, ammonium salts, and mixed cation salts thereof of oxalic acid, citric
acid, tartaric acid, phthalic acid, terephthalic acid, isophthalic acid, hexahydro-
and tetrahydro- versions of phthalic acid, terephthalic acid, and isophthalic acid,
tricarballylic acid, benzene tetracarboxylic acid, trimellitic acid, malic acid,
malonic acid, sulfosuccinic acid, cysteic acid, diglycolic acid, aspartic acid,
25 citraconic acid, 3-hydroxy-3-methylglutaric acid, fumaric acid, gallic acid, and

combinations thereof.
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further conprises at |east one nenber selected fromthe group consisting of
magnesi um hydrogen tartrate, zinc hydrogen tartrate, magnesi um hydrogen

tartrat e, wbhioBhoaeso hydrogen tartrate, and cal ci um hydr ogenPCartSoai®975 12. A
printing plate conprising i mage and non-i mage areas, wherein the non- inage
areas conprise a durable, hydrophilic film 13. A printing plate conprising
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aroas are! boaled O SCINPER T 71 HMSIGE Tlsherdgop RemWaRPiage
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and functionality of the film 14. A printing plate according to claim 13,

wher ei n sEia@nealien ihyidsegary tardrate,5zigg| bydregenr rralee rgasugsidonbydiooeg of
al dehyde SFTne i id g : 0, oups having at
| east one%;r@ i vgtqﬁ%%g)é}e%réeﬁ %gqr%&f %‘Q%@C&RB‘S@[RA@%” %ﬁtﬁ%fe' and di - phosphat e

esters, phosphonic acid groups, nono-phosphonate esters, and phosphonous
acid grouEs; sulfonic 0 11 0-S--OH 11 acids; O groups; sil|anol groups
-Si-OH, ahé conBiRERg Bigte compfipidgdaageIaNd RORIMAE #edt WRErSELHeRTNYy to

claim 13,; j ' i ' hakede 16, A |ithographic printing
met hod, clorrp [ gféﬁés‘%'ﬁ%@%énghymﬁattﬂégﬁﬁrgg@gf'\”ﬁ. d 25 lithographic ink using

a printing plate according to claim12. 34 WD 03/103980 PCT/ US03/17797 17.
A lithographic printin t hod, . conprisin rinti,ng with singl.e fluid

i t hogr aphte. PhibTNAgPats SOmRiRG egesBrersang Histel Qxer oMo

|'i t hogr apAicasPiiidretd tHee tioRdneObFB4d afd® lafddWwith avWhpdebRiliEhEnSithal e 5
fluid lithographic ink conprises a hydrophobic phase conprising a hydrogen
bondi ng pafkeres taritie aonyimegerarere thiayigh ipteisetiarobeimesnihevmetdl oxigel ofqui d

polyol, Qs P&ﬂ-ﬁn&@é gfea%nglwoafdnicﬂghgitg ek ¥ film,

14. A printing plate according to claim 13, wherein said functionality is
15 selected from the group consisting of aldehyde groups, carboxylic acid groups,

phosphorous groups having at least one active hydrogen, including

I

groups, mono-phosphonate esters, and phosphonous acid groups; sulfonic

groups, mono- and di-phosphate esters, phosphonic acid

TT
0 |s| OH
acids; O groups; silanol groups —Si-OH; and combinations
20 thereof.

15. A printing plate according to claim 13, wherein said film is crosslinked.

16. A lithographic printing method, comprising printing with a single fluid
25 lithographic ink using a printing plate according to claim 12.
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19. A lithographic printing nethod according to claim 18, wherein the 10
hydr ogen bondi ng polyner is a branched vinyl polynmer. 20. A nethod of
treati ng wopsitmBng pl at e havi ng netal oxi de non-i nmage ar @aT/USOROITPT I Si ng :
applying to the printing plate a conditioner conposition conprising a 15
pol yneric conmponent and formng a hydrophilic filmtherefrom wherein said

pol ymeri c_conponent conprises functionality .to adhere the filmtg non-inmge
areas; afd- \A/arI‘ngthQﬁrﬁﬁE'Cpr'm"ﬂ%d“Eﬁ‘é{de G %ngzcﬂﬂfgg‘gt }Ng'H @oﬂﬁgtes;ﬁHgoa
menber : gfesh &l w@hers. |iquid al cohols, and
conbi nat ﬁg'lr?g?é@'gcﬁr[@%égg pg'flrﬂfr'% F%lne‘t ho‘gfdg?mlq?%ﬁogr aphic printing, conprising
treating a printing plate according to claim20, wherein the washing step

Lhe. pr1 ntifng ildiesranat sdedinentt Bedbriioh i Sama i Ay eFL I kg by
pol ymeri ?Iu@ﬁifﬂo%%nq%ggﬁﬁk LRPNpriscROF R pIRshi® fohreky EBNBrisiAg - a Ayaesderd

according to ¢ , Wherein the E&Iﬁyrrerl C portion conprises ?fO one or
mor e pol yoedingpelymgr Boda hytraphiiig fitidibhasm ep@prisior Watehon IWERO¥leas  and

one or nor ol yner.s LN hydrophilic portion. 35 WD 03/103980
PCT/ US03PL PR .anﬁq%ﬁﬂwgd’ac’é%%or ding to claimz20, wherein the polymeric

portion conprises one or nenbers selected fromthe group consisting of

shel l ac, copol yners of = vinyl hydrogen phosphates, co ot%mars af yinyl
phosphonil®. achd!ithegpanhjerepdntyid “mekess Eseer gv‘ionﬁla'Bﬁo hWﬁF&e'Qchﬁ
hydr.egen ﬁ%}ﬁ i LERErQ¥h&eS i n which any hydrocarbon
estel(rb(;]gror&éP S &@ncﬁﬁé?@&gﬁ’ér I?:ar gﬁeg%]%nsma%dyt he pol y(et hyl ene oxi de)

noi ety or noieties have at |least 10 ethyl ene oxide nononmer units, block

ronombr 28k ocomelit KeRIG 8 BARLBA ST A O RAP YA e prstee. °"°

hydroxyald%pﬁgf;,t, acrylates, acrylic 10 acid, nethacrylic acid, crotonic
acid, malelic anhydride, maleic acid, vinyl acetate hydrolyzed after
pol yneri zat i oapplyinghto dhe oprintinamplaig| a veaniditianer epompagjtion comprising a

15 polymeric component and forming a hydrophilic film therefrom, wherein said
polymeric component comprises functionality to adhere the film to non-image
areas; and

washing the printing plate with a composition comprising a member
selected from the group consisting of water, liquid alcohols, and combinations

20 thereof.

21. A method of lithographic printing, comprising treating a printing plate
according to claim 20, wherein the washing step is carried out before a further
step of lithographically printing using the printing plate.

25
22. A method according to claim 20, wherein the polymeric portion comprises

a combination of polymers.

23. A method according to claim 20, wherein the polymeric portion comprises
30 one or more polymers having functionality that adheres to the non-image areas

and one or more polymers having a hydrophilic portion.
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vinyl pyrrolidone; and conbi nations thereof 25. A nethod according to claim
20, wherein the polyneric portion conprises 15 at |east one nenber

sel ect ed Wo®A1103980 gr oup consi sting of phenyl pol yethyl enePCoRiSd®)77hydr ogen
phosphat e, 2-ethyl hexyl polyethyl ene oxi de) hydrogen phosphate, and butyl
pol yet hyl ene oxi de) hydrogen phosphate pol yvi nyl al cohol) polynmers, and

| h | k .apd ith

Funct | onad+ y AP BeqdruioReTaREet Ehemid e Bowfrar duron Eommyeeips,

car boxy!| '@n@%‘r‘i‘n@rh@l#essellébfe%pﬂ@ﬁptt% gfo@ppéomgtmggoﬁéhémstcopa@mé iofe | |
- OH hydrogen, including groups, npbno- and d phosphate esteérs,

phosphomwnu wrw@mpbosmﬁtesmmyma@tc@‘\@@wmsphﬂmcmpq@@ﬁb'wraatd 0 11

conbi nat | DRCOERERS Bt YBPACPAB5nio 68 paviRichdl Thodag oRlaret o™

accor sli ngpdigetblying dRidewhiar @hieht Bey dgaebdarboerestompasig hes 10 LUrtfewrer
conprises a, carboxylic acid-functional salt of a polyacid, said poléaC|d

havi ng a ?%'PPB FBempranc Highkely ithyeseexided meighy 9rantq|Q,t|e§atﬁ%Vq at lepat &
bondi ng Xféh% tQige r?th’@rhtePf uRit&MBpIBEk AobERRferaP Yt ek ?\ené %Z(ldeA rret hod

of conditroning a printing pla conprising a’step of applying to
printing burrnbaolgrrwrscmpbs:iopptymerenmfr aislleagstaortmlnwmmer sefectarh; froMnethel n the

pol ymeric ortlon a hydrophjlic po ner I ses
Ponat onapfiy cSBiSEEa! RydmrvakvABustes iR Rne ey edS rene,
car boyy!l i gciaCirflettiaeHMie. adfd, phe’e‘d#@rm ﬁta?e'llésahﬁydﬁ‘tie amdigiashciansimgt i ve
hydr ogen, sul foni c aci ds,
acetate hydrolyzed after polymerlzatlon to the alcohol, methyl vinyl ether, and

vinyl pyrrolidone; and combinations thereof

25. A method according to claim 20, wherein the polymeric portion comprises
15 at least one member selected from the group consisting of phenyl poly(ethylene
oxide) hydrogen phosphate, 2-ethylhexyl poly(ethylene oxide) hydrogen
phosphate, and butyl poly(ethylene oxide) hydrogen phosphate, poly(vinyl
alcohol) polymers, and copolymers of hydroxyalkyl (meth)acrylates and a
comonomer with functionality selected from the group consisting of aldehyde

20  groups, carboxylic acid groups, phosphorous groups having at least one active

I

—T—-OH

phosphonic acid groups, mono-phosphonate esters, and phosphonous acid
|‘t’
ﬁ OH

groups; sulfonic acids; O groups; silanol groups -Si-OH; and

hydrogen, including groups, mono- and di-phosphate esters,

o

combinations thereof.
25
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OS OH 11 groups, silanol groups, and conbinations thereof. 28. A method
according to claim 27, wherein the polymeric portion conprises a copolymer
of a nonoweroftideur e conprising a nononer having a nono- PETAMSOpiTate ester
group or a di-phosphate ester group and a nononer selected fromthe group
consi sting of hydroxyethyl nethacrylate, hydroxyethyl acrylate, and
conblpatlons thereof. 29. A nethod according to claim1, wherein after

app! yi ng26he Ac omethbidoaceording toeiedmi 25 owheseinhthep cppdifinges GPMROsiticRe

| . \ \ :
polymer! Sr:url%%rrtc'o?r?prllssesrg ac%ltrgglxytli?: gc%-?ﬁnadioﬁglr g&t fo'f Ia”bol%cid, said polyacid
having a ratio of the number of atoms that can participate in hydrogen bonding

to the total number of atoms of at least about 1:4.

27. A method of conditioning a printing plate, comprising a step of applying to
the printing surface a composition comprising a polymeric portion, wherein the
polymeric portion comprises a hydrophilic polymer and comprises functionality
selected from the group consisting of aldehyde groups, carboxylic acid groups,

10 phosphorous groups having at least one active hydrogen, sulfonic acids,

OH

O
OQ=—=——=0

groups, silanol groups, and combinations thereof.

28. A method according to claim 27, wherein the polymeric portion comprises
a copolymer of a monomer mixture comprising a monomer having a mono-
15 phosphate ester group or a di-phosphate ester group and a monomer selected
from the group consisting of hydroxyethyl methacrylate, hydroxyethyl acrylate,

and combinations thereof.
29. A method according to claim 1, wherein after applying the conditioner

20  composition to the printing surface the polymeric portion is reacted to form a

cured film.
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