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| NKS BACKGROUND COF THE INVENTION 5 Field of the Invention The invention
rel at es twoloowi3axk wat er washabl e |ithographic printing iPal/USomsesiti ons.
Description of Related Art 10 In an attenpt to elimnate volatile organic
conpounds ("VQOCs") in the pressroom alternatives to conventional fountain
based and oil based inks are being sought. Exanples of useful waterbased
fl exographic printing inks are disclosed in U'S. Pat. No. 4,173,554 and in
The Printing Ink Manual, edited by R H Leach and R J. Pierce, pages

571-576, 5th editd i ) t er based
gravure printi nd—‘?‘&&&‘é‘?wgféﬁ%ééﬁﬁ-ﬁ}w%ﬁhﬁ #ﬁﬁgg‘;ﬁ égléggnd

5,098, 478. The lithographic printing process has al ways presented uni que
chal l enges to ink fornulat [ r tilizes a planographic
printing plate, wherein tt@¢@§§%%ﬂ*£ﬁﬁggﬁil s are in the sane

pl ane or‘sht hraeldkrmgaehmaémuowi and Zﬁ two fluids are cgncurrenth utilized to
insure that in eres. on to,the i e area, ot to the non-inmage
area. I n conventNEnRKSTIORHERER 8 dovstack Malpr Wantebie ihographicpintas ik damped
before it igompdeRidngi th an oil based ink. Typically, the damping process
utilizes a water or aqueous fountain solution, such as those described in
United States Patent Nos. 3,877,372; 4,278,467; and 4,854, 969. Upon

danpi ng, 25p¥&tistiod 8f R@adfArt m on the hydrophilic areas (the non-inage
areas) of the printin? plate, but contracts into tiny droplets on the

ol eophi 1 ¢ ar eadn (@hélipmaldo s¢lEziBgteoyolaliln corgpaic econprimndsn (VRIS irbither
contai ning §ragsrBbm, BtRANVeS o LEnvRARSRA QURAin biCed SAIBRBabddinRs ald bdiflg unab! e
to ink the areas covered by the water film (the non-inage areas), _%t Wil |
enul sify t heughlopExarsples of heefuawaterhassd flexegraphic asintinginks ratg dlisglosad jn - 30
causi ng SUCO.S‘?ED%?. NG 41178 88 aldinlFife @ﬁrﬂfﬁg%ﬁk R/fanu?lf, kafa ?*IH?‘PHRQ&W and t he

i nked image ~on the platé does not direcfly print onto e paper substrate,
but is firsR JoPiese, "pagas &71e576u e editban@ueprinhetVdd) ansxamplesl of eetd r om

onto the p [ t abl 1,shing . I ntai pin Lnk/ wat er
ot S eoPub PRGBS LA e ERIACHAG MRl R 'S PLING, Sakosls LAk
PCT/ US02/ 35m028,4B8.and requires a high level of skill. This is one of
several disadvantages associated with such printin [ocesse as_conpar ed
Co 11 exogr aphi ¢ RAV AP TRA perss 3B Aot dq VERTE ChardeS 122
i nks and aguileformulaions ginbe Sathiprapess ilidesad planographizysrihting mlatey enheremal
of fset Ii tgg%r&%hi c Hri nt.i ng processes tEont ain |f airly hi.%g | evel s o
undesi r abl ge GOR&PAIMGde A8 1§ B ATIE PlRR O R IME0R £AITIRG a1
sol uti ogs us@diufderargicencuriEnlf utizeday irbufdthapitk AdRerdeGhly tdthe aflade ateas
Pat ent No. 3,356,030 discloses the use of a waterbased, .
and not to the non-image area. In conventional lithographic printing processes, the
plate is damped before it is inked with an oil based ink. Typically, the damping
process utilizes a water or aqueous fountain solution, such as those described in
United States Patent Nos. 3,877,372; 4,278,467; and 4,854,969. Upon damping,
25 water forms a film on the hydrophilic areas (the non-image areas) of the printing
plate, but contracts into tiny droplets on the oleophilic areas (the image areas) of
the plate. When an inked roller containing the oil based ink is passed over the
damped plate, it is unable to ink the areas covered by the water film (the non-image
areas), but will emulsify the droplets on the water repellant areas (the image areas),
30 causing such area to ink up. In the process of "offset lithography," the inked image
on the plate does not directly print onto the paper substrate, but is first "offset" onto
a rubber blanket, then transferred therefrom onto the paper substrate. Establishing

and maintaining a correct ink/water balance during the printing process is critical,

1



printing ink for planographic printing utilizing a "waterless"” |ithographic
printing plate (i.e. whose non-inmage areas are coated with a cured coating
of a therwodeiw#ispgy silicone resin). However, the nethod @araihy3iohe use of
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ef ficient ' rsihl: r%gﬁ thus resulting in inks having poor
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humi dity cHRyemscopisdiguidapreterarly A W%‘&?@W%PEKS described in US Patent
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there is a need for a water washabl e ithpbra hi c_in(k X
where rosins are modified with water reduci | alkyds, in the presence of

e short oi
30 large amounts of fatty ester oils, so as to enhance water washability of an ink
produced with such modified rosins. These inks are problematic in that the large
amount of fatty ester oils, having molecular weights of about 300, are detrimental to
the set off and drying properties of the ink immediately after printing, especially
where no heat is used. In addition, the short oil alkyds used in this method are not
35 the most efficient water dispersible agents, thus resulting in inks having poor water
washability unless a highly alkaline media is used (pH of 10.5-13). However, this
causes corrosion problems for the press rollers and plates used in the printing

process.



conposition having | ow VOC content that uses no hunectants which maintains
good printability such as good tack and dynam c viscosity properties and
has have wbiogh43b®ss, w t hout causing any toning or set ofPCTAtS02/89m
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rati o of Ieaﬁgrw 1 part high acid nunber resin to about 9 parts |ow acid
nunber resin Wat er insoluble rosin resin may al so include small 15

anount s,,of a free flow varnish. This anount will vary dependi ng on required
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skilled in the art. Suggested SMMMARYRbTE BVENTION esi ns i ncl ude, but
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DETAILED DESCRIPTION OF THE INVENTION

According to the present invention it has been found that a combination of

water reducible oils/polyesters and non-water reducible oils/polyesters, such as

30 linseed based alkyds, can be used to disperse conventional water insoluble rosin
resins, having a combination of low and high acid numbers to provide ink varnishes
having a stable low rating tack. When these varnishes are blended with the
appropriate pigmént colorants they produce water washable lithographic inks of low
VOC content having excellent tack and dynamic viscosity and gloss profiles for

35  printing.



met hacryl ate, styrene, vinyl styrene, and vinyl acetate, and m xtures
thereof. The 25 rosin resins nay be gelled and/or free flow ng resins.
Pr ef err eawomsiom3nesi ns are Filtrez 615, Filtrez 681, Al becralSoxs1iD,
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30 acid based oils. A variety of other conventional rosin resins can be used and are

readily known to those of ordinary skill in the art.

Qil Mixture
It has been discovered that a variety of environmentally acceptable non-
35  water reducible oils such as fatty acid ester oils and in particular 2-ethylhexyltallate,
fatty ester acid based oils and Magiesol oils, such as Magie Sol 62 (manufactured
by Magie Brothers Oil, Franklin Park, Il.) and the like, can be used in small amounts
(less than 10 wt.%) to adjust the flowability and viscosity of a water washable

lithographic printing ink composition. These non-water reducible oils have low
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oil's, such as Magie Sol 62 (manufactured by Magie Brothers), nodified soy
oils, phthallate ester oils, tallate esters, petroleumoils, and m xtures
t hereof . WoeBmeesesl 30 non-water reducible oils include petcolusomivased oils
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ester, nol yWigpblesterLat®y be added to the composmon directly or contalned in the
25 pigment flush (up to 50% of the pigment flush may contain water reducible
oils/polyesters). The non-water reducible oils polyester mixtures of the present
invention include, but are not limited to, fatty acid ester oil groups and MagieSol
oils, such as Magie Sol 62 (manufactured by Magie Brothers), modified soy oils,
phthallate ester oils, tallate esters, petroleum oils, and mixtures thereof. Preferred
30 non-water reducible oils include petroleum based oils such as Magie Oil 500 and
MagieSol 62, both manufactured by Magie Brothers Oil, Franklin Park, Il.; fatty acid
ester oils such Nirez 9012, manufactured by Arizona Chemicals, Jacksonville, Fl.;
phthalate ester oils such as Estisol 256 and Estisol 312, both manufactured by
Haltermann GmbH, Hamburg, Germany; tallate ester oils such as 2EH Tallate,
35 manufactured by Chemol, Inc., Greensboro, NC; and modified soy oils such as
Vikoflex, manufactured by Elf-Atochem, King of Prussia, Pa. One of ordinary skill in
the art will routinely know how to vary the quantity and ratio of water reducible and
non-water reducible oils/polyesters of the lithographic ink composition in order to
achieve the desired tack and dynamic viscosity for a specific ink composition.
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Vo et 1 ECRRHEMERPLAIBTRIL Dt EarBigbReige fhdse s tnber tht Gakm HaRTEN
(di ethyl - aisynpl}zcaiéﬁﬁeéléf@&paranbhd@m}mm B, - U.S1Al yb-Baingdlen ®f séuhe

h
PCT) USo2/ 3pEmEnIE PG AT BRs FIGERS et Fpnepts) iseRin erap B EPIaN nat o

(2-) N(?1 N30 N31 N32 [_ (Sp-4-1) C 1. Pignent Yellow 12 Butanam de,
2,2 -[ 3'-dichloro[l .1 - Dbiphenyl]l-4 4 -diyl)his(azo)lhisl3.0x0-N phenyl
C.1. Pigment Blue 56_PamsrtGenencName: Figment ©Adadex(Ghemical Name 1 4 ¢

(3- met hyl phenyl ) ani nof-- Bieewg Yellqwal? ( tanamlde 22' [(3;3-dichlord{1,1'> E

met hyl - phenyl ) -i m no] 2-5- cycl ohexadi th gﬂ: WHnli ég,éjzngfsﬁ’q ﬁ phenyl ] am no]

C. 1. Pigrment Orange 5 C AP HETRIZFTTO Firdid @15 nelakis IR ammbaeh] - C. | .

Pi gment Bl ack 7 Car bon blrack C. 1. Pi grrenz+) fyow 14 But anani de,

2,2 -[(3, 3 -dichl or o[ &) Pigment Red 49:2 1-Naphthalenesulfonic acid, 2-[(2-hydroxy-
1-naphthalenyl)azo}-, calcium salt (2:1)

C.l. Pigment Red 81: Benzoic acid, 2,-[6-ethyl-amino)-3-
(ethylimino)-2,7-dimethyl-3H-xanthen-9-yl]-,
ethyl ester, w/molybdenum tungsten
hydroxide oxide phosphate

C.l. Pigment Red 81:3 Benzoic acid, 2-[6-ethyl-amino)-3-
ethylimino)-2,7-dimethyl-3H-xanthen-8-yl]-,
ethyl ester, molybdatesilicate

C.l. Pigment Red 81:x Benzoic acid, 2-[6-(ethyl-amino)-3-
(ethylimino)-2,7-dimethyl-3H-xanthen-9-yl]-,
ethyl ester, molybdatephosphate

C.l. Pigment Yellow 83 Butanamide, 2,2'-[(3,3'-dichloro[1,1'-
biphenyl]-4,4'-diy!)bis(azo)bis[N-(4-chloro-
2,5-dimethoxy-phenyl)-3-oxo-

C.l. Pigment Violet 23 Diindolo[3,3',2'm] triphenodioxazine, 8,18-
dichloro-5,15-diethyl- 5,15-dihydro-
C.\. Pigment Red 49:1 1-Naphthalenesulfonic naphthalenyl)azo]-,

barium salt (2:1)

C.l. Pigment Red 57:1 2-Naphthalenecarboxylic acid, 3-hydroxy-4-
[(4- methyl-2-sulfophenyl)azo]-, calcium salt
(1:1)

C.I. Pigment Blue 61 Benzenesulfonic acid, [[4-[ [4-phenylamino)-
phenyl]-[4-(phenylimino)-2,5-cyclohexadien-
1-ylidene]methyl]-phenyl] amino]-

C.l. Pigment Red 48:1 2-Naphthalenecarboxylic acid, 4-[(5-chloro-
4-methyl-2-sulfophenyl)azo]-3-hydroxy-,
barium salt (1:1)

C.l. Pigment Red 52:1 2-Naphthalenecarboxylic acid, 4-[ (4-chloro-
5-methyl-2-sulfophenyl)azol-3-hydroxy-,
calcium salt (1:1)

C.l. Pigment Violet 1 Ethanaminium, N-[9-(2-Carboxyphenyl)-6-
(diethyl-amino)-3H-xanthen-3-ylidene}-N-
ethyl-, molyb-Datetungstatephosphate

C.l. Pigment White 6 Titanium oxide (TiO,)




bi phenyl]-4,4"-diyl)bis(azo)] bis-[N-(2- nethyl pheny 10-3-o0oxo C. 1. Pignent
Red 48: 2 2- Napht hal enecar boxylic acid, 4-[(5-chloro- 4-nethyl-2-su

| f ophenylWoa30}2388 hydr oxy-, calciumsalt (1:1) C 1. Pigneat/Boussis: 3
Copper, [29H, 31 H Phthal ocyaninato (2-)- N2 N30 N3i N32 ] (SP-4-1) C. 1.
Pi gment Yel |l ow 1 But aBamRigtent Biue[16 4- me(Chprer 29H, 31H- phthalocyanlnato 0 (2-)-
ni t rophenyl ) azo] - 3- oxg-N-phen | N5y NP NUL (Spidr1y B nar-de,

2-[ (4-chl or o- 2- nltropﬁéﬁ’ig p
(3, ?Nd ch|b§;?eg,

Yel | ow 13 But anam de, 2,2'-

bi phenyl ] -4, 4" -diyl )Dt$‘P%Zn@o\tJBﬂ:b%6lN(-Beﬁkené%hlﬂiﬁlbabfdl pvetyl4-{4E14-pxo C. |.

Pi gnent Orange 16 Butanam de, 2,2'-[ ( &-Bethygishamt)aroing] pientll-i4-[ (3-

bi phenyl ]-4, 4' -diyl)bis(azo)]bis [3- omthN-Phgh{ m01€51cyclthgqﬁ'@ﬁﬂ Yel | ow 55
~3-_dichlorof

But anam de, 2,2'-[(3 aminel: azo)] bis
[ N-(4- methyl phenyl )
3H Pyrazol - 3-one, 4, 4= Wdnloratr 1 yt)bis

(azo) ] bis[ 2, 4-di hydro- ' y -p ‘i-dP“g bi pge 34

3H Pyrazol -3-o0ne, 4,4 -[(3,3 -dichlor o[rﬂhgthgdphenbiopﬂf)tﬂﬂr?a%] QNZ( diyl)bis
(azo)] bis[2,4-di hydroe|5’+gmemtmpu 422 ( 4- reNabhthatanesagto)yliCadid, 4bghterat Bl ue 62
4,4' -Bis(di et hyl ani no) benzophenone dcb’??é’b!h%%’di%ﬂ?'tyﬁ -az0]-3-hydroxy-,

N- et hyl -1 - napht hyl -
converted to the copp81l PIREPPISUG AR de ’ﬁr PR gl )

Pigment Red 22 2- Naph‘gl‘@; RGN daoK e Baenantiads RMhetﬁyl 2.
[ (2- met hyl - 5-ni trophenyl )azo] N- phenylnnro@ehynaf&q groRN-pieag- 170

2- Napht hal enecar boxant dejgmént[Yelod I am moeeanideng-{(3-chpheppitrpeieny])- N- ( 2- et hoxy-
phenyl)-3-hydroxy C. |._ Pignent Red 88 aBé-Nz(éF:mrm'i!ewﬁﬁmxc’-’%(?H\ ane,
4,7-dichloro- 2-(4,7-4i asn@mde@mos@obe@z@n ﬁ%ﬁzgﬁ %}t e‘&“yl i dene) C. 1.

P| gnent Yell ow 151 A diazotized anili rg y:%)rl‘le\(\%yév Wi th

C.l. Pigment Orange 16 Butanamlde 2,2'-[(3,3"-dimethoxy[1,1'-
biphenyl]-4,4'-diyl)bis(azo)]bis [3-oxo-N-
phenyl-

C.l. Pigment Yellow 55 Butanamide, 2,2"-[(3,3'- dichloro{1,1"-
biphenyl]-4,4'-diyl)bis(azo)]bis [N-(4-
methylphenyl)-3-oxo-

C.l. Pigment Red 41 3H-Pyrazol-3-one,4,4'-[(3,3'-dimethoxy[1,1'-
biphenyl}-4,4'-diyl)bis (azo)]bis[2,4-dihydro-
5-methyl-2-phenyl-

C.\. Pigment Orange 34 3H-Pyrazol-3-one,4,4"-[(3,3"-dichloro[1,1'-
biphenyl]-4,4'-diyl)bis (azo)]bis[2,4-dihydro-
5-methyl-2-(4-methylphenyl)

C.l. Pigment Blue 62 4 4'-Bis(diethylamino) benzophenone
condensed with N-ethyl-1-naphthyl-amine in
toluene with phosphorous oxychloride and
converted to the copper ferrocyanide salt
(PTMA salt in P.Blue 1)

C.l. Pigment Red 22 2-Naphthalenecarboxamide,3-hydroxy-4-
[(2-methyl-5-nitrophenyl)azo]-N-phenyl-
C.l. Pigment Red 170 2-Naphthalenecarboxamide, 4-[[(4-

(aminocarbonyl) phenyl]azo]-N-(2-ethoxy-
phenyl)-3-hydroxy-

C.l. Pigment Red 88 Benzo[b]thiophen-3(2H)-one, 4,7-dichloro-
2-(4,7-dichloro-3-oxobenzo[b]thien-2(3H)-
ylidene)-

C.l. Pigment Yellow 151 A diazotized aniline derivative coupled with
an acetoacetyl derivative of 5-
aminobenzimidazolone

C.l. Pigment Red 184 A diazotized substituted aniline coupled with
a derivative of 3-hydroxy- 2-naphthanilide
C.l. Pigment Blue 1:2 Ethanaminium, N-[4-[f4-

(diethylamino)phenyl] [4-(ethylamino)-1-1
naphthalenyl]methylene}-2,5-cyclohexadien-
1-ylidene]-N-ethyl-, [orthosilicato(4-)]
hexatriacontaoxo-dodecamolybdate(4)-(4:1)



an acetoacetyl derivative of 5- am nobenzi m dazolone C |I. Pignent Red 184
di azoti zed substituted aniline coupled with a derivative of 3-hydroxy-

2- napht hawplo3@de30€. | . Pi gnent Bl ue 1:2 Et hanam nium N[ 4PCrAIS02/35912

(di et hyl am no) phenyl] [4-(ethylam no)-1-1

napht hal enyl ] met hyl ene). PRy&nt®el15hex adorne [29H.93H- Rithalpyanin@te @y,
[orthosilicato(4-)] hexatriacont aoxonoReadhmlsHaat e(Gbpperfhidp- 7 WO

03/ 042308 PCT/ US02/35912 C.I. Pignen 29 p30
[ 29H, 32H pht hal ocyani nato(2-)-N , Ei:—f@i pﬁi@%&fm?g%fw 1)N

Copper, [chloro- 29H, 31 H pht hal ocyanl na?l "(2-1)-N29, N30 N31 N32 5

2- Napht bal enecar boxanm de, 3-hydroxy-4- C. 1. Pignent Red 23

[ (2- met hoxy-5-nitrophenyl)azo] - N-( 3- ﬁi"tapfdmh‘gﬁrb})x@?i% 3-pydeAt Red 3

2- Napht hal enol , 1-[ (4cmeighihtréd b3 t r o- (RRRigky)SitebhenthdzolNAdgneENt  Yel | ow 126
A tetrazotized derivative of 3,3 dichl ﬁ’rB&Qﬁﬂz' dene coupled with a
derivative of acetoacetanilide C | I gnent” Red 169 3- Et hyl ami no- p- cr esol
condensed with pht hafi-Eiomemar # de, e2Nepithaiengl. (4-meRYRAET  and a mi neral
acid, and converted to the copper felpheml)eaoi'f de corrpl ex (chI or| de salt is
C.I. Basic Red 1, PTMi$ahlentve Addtratdt Z & derivatire i B Bl ge 13
3H Pyrazol -3-one, 4,4 -[(3, 3' dICh| oro h

bi phenyl ] -4, 4' - di yl ) bi s(azo)] bi s[ 2, 4- §i° 9’8?382“’%’9??%‘?‘?9?"""23%"éar%'ﬁ'ff Cl.
Pigment Red 10 2- Napht hal enecar boxani dtacetaqetapilii®s- di chl or ophenyl )
azo] - 3- hydr oxy- N- (4- "BERRRRRAYs0 C- | 3-Etfiy@mmblp-cilsti@onbensedwitaNan ni um
N-[4-[[4- (diethylam no)phenyl] [4-/(ebphtyiiaanhyar)delesterified with ethanol

napht ha- | enyl ] met hyl ene] - 2, 5- cycl ohexedi# wineralLagid, 4nd cored fieNI-t%Q‘h}ll

copper ferrocyanide complex (chloride salt
is C.l. Basic Red 1, PTMA salt is P.Red
81:1)

C.l. Pigment Orange 13 3H-Pyrazol-3-one, 4,4'-[(3,3-dichloro [1,1'-
biphenyl]-4,4'-diyl)bis(azo)]bis[2,4-dihydro-
5-methyl-2-pheny|

C.l. Pigment Red 10 2-Naphthalenecarboxamide, 4-[(2,5-
dichlorophenyl) azo]-3-hydroxy-N-(4-
methyiphenyl

C.l. Pigment Blue 1:X Ethanaminium, N-[4-[[4-

(diethylamino)phenyl] [4-(ethylamino)-1-
naphtha-lenyllmethylene]-2,5-
cyclohexadien-1-ylidene]-N-ethyl-,
molybdate-phosphate

C.l. Pigment Yellow 42 Iron oxide (Fe,03) hydrate

C.l. Pigment Red 101 Iron oxide (Fe,0,)

C.l. Pigment Brown 6 Iron oxide (Fe;03), some FeO and
F9203H20

C.l. Pigment Brown 7 Iron oxide (Fe,03) plus varying amounts of
clay

C.l. Pigment Brown 7:X Fe,0; x MnO, with varying amounts of clay

C.l. Pigment Metal 1 Aluminum

C.l. Pigment Black 11 FeO.Fe,0,

C.l. Pigment Metal 2 Copper, zinc

C.l. Pigment Red 112 2-Naphthalenecarboxamide, 3-hydroxy-N-

(2-methyl-phenyl)-4-[(2,4,5-tri-
chlorophenyl)azol-

The pigment may be added to the lithographic printing ink composition in

either dry powder, flush, presscake, or water based dispersion form.

10 pH Neutralizing Agent

The composition of the present invention also contains a neutralization agent
to neutralize the pH of the water insoluble resin, be it either acidic or basic in



nol ybdat e- phosphate C.1. Pignment Yellow 42 Iron oxide (Fe203) hydrate C.I.
Pi gnent Red 101 Iron oxide (Fe2®3) C.I. Pignment Brown 6 Iron oxide (Fe2®3),
some FeOvwnd3/0isgB8H2O0 C. |. Pigment Brown 7 Iron oxide ([Pe2OBp2/pious
varying amounts of clay C. 1. Pignment Brown 7: X Fe203 X M102 with varying
anount s5of natuey, TRe pH Regratining Mgeatl may Alsonsalubitizg. the HRjrgatid thuBibec kvatelr

FeQO. . C. '

- Napht hal BLBIBRRTHE, ASd R tRaReTRre aBeflS e reiHef M afifichy Ffines,
gglm% SPPIegﬁécl)o?@e&yl :Egn;wsgmm/%gm?erﬂtm?ﬁ?mdeso subleklast hooprevethianofaming,i ng i nk
di spersi on diefiape %"%Htrhféﬁ‘?rf ’T‘@Fnd\g Pnpy'%ﬂ i%ﬁﬁ%sﬁ'f‘%tﬁegﬁ{apﬁ%%éjésent

i nvention flefsyIdigRbAbIBMIrfR, Wd@le@tmme mmlandlmmutpmylm dizenipé] of t he
wat er insolubl'e resin, be it eith r aci di c.or ﬁ'bH&{/ ag“g% 88f 042308

PCT/ USG9/ 35ex@metsylgae (araineTReXane )é'&[‘? Nty “éﬁ%n WSMEi ze .t he

high acid piaige, &ﬁ&eﬁuxtmltmbsf r@&eférr@asa@d Wlnbumalnmgxtarg@htszumdegents
are selected from primary ani nes, = secondary am nes and/or terti arg/ream nes

such as: o0eeRanOREIASENd. BYEPHRSNeNT e, a1aVPePHaRBYEAIRRG, 300Nt
N-di met hyl éé’ér@éﬂv@ecarfaida'f&t Bwh%hé@%ﬁrﬂmﬂeutramd@yb@brﬂé o basit e

pol yethyl ene imne, triethylanol am né, l¥ ene di am ne, 10 hexamnet hyl ene
am ne, hexasidichwhiemeanibe sserkby those of Grdb”lﬁ"X/Fi ihif the arldi et hyl ene  tri ani ne,

and m xtures thereof. Preferred acid pH neutralizing agents include

nonoet hanol anmi ne and hydroqui none. The above pH neutralizing agents are

r epr esent apddidvesandi dates of a variety of pH neutralizing agents both basic

and  aci dic_whi fv\% WAtk #ﬂ%ﬁ% |F1M?§{Qgﬁ18 &Elhtn‘?%‘ijdk@aéf%hé iﬁri ent rtheHﬁo@Hay 15

Addi tives The er was renting in he present
i nventi on ey incdrgarateneetep to actsasvarhmolagy am/ora@swfawaﬁ@wmﬁtﬁﬁbpf HWesur f ace

energy ”pdipfkgc}%rrrmgéslt&)ﬁ%nd.ltﬁénﬁ%&qmaWa?% ﬁ%abf?tf@‘gﬁ@ﬁﬁ( e WakPay be

washabi I i t wat er ed conponent or be
cont ri hat edn yddedecarfipdrieat o her catntpded mysoms of fiee othemmesipcnentssofctheas

o on e bR LB Bl PR PR oL e
fromany used rDhg iwiérywhshdbhe lithoyrapbic prirkingnidki may raéddainetlde a nonionic
surfactant selected from any used routinely in the art for ink and ink-related
applications. The nonionic surfactants may be present in the ink composition of the
25 invention in an amount such that the dynamic surface tension of the total
composition is about 20 to about 40 dynes/cm. Examples of suitable nonionic
surfactants include acetylenic glycols, ethoxylated glycols, sorbitan esters, and
mixtures thereof. Particularly preferred are ethoxylated acetylenic diols. Preferred
surfactants include, for example, SURFYNOL®, manufactured by Air Products and
30 Chemicals, Inc., Allentown, Pennsylvania, U.S.A, and DISPERBYK®,
manufactured by BYK Chemie, Wesel, Germany.

The ink may also contain a clay such as natural clay, or synthetic clay, such
as synthetic layered silicate or hectorite, or mixtures thereof. Suitable synthetic
clays include those in either gel-forming grades or sol-forming grades, although gel-

35 forming grades are preferred. Suitable synthetic clays for use in the present
invention, include laponites (a synthetic layered silicate) available, for example,
from Laporte Industries, Ltd., United Kingdom. The clay when present in the
invention, is used in an amount sufficient to achieve desired rheological properties

of the ink composition.



applications. The nonionic surfactants may be present in the ink
conposition of the 25 invention in an anount such that the dynam c surface
t ensi on oWwotoBe42308 al conposition is about 20 to about 40 PAyrEsez/ain2

Exanpl es of suitable nonionic surfactants include acetylenic glycols,

et hoxyl at ed gl yThé $nk samposition ewyeaisy canmtdin additianat edditieesestich #abut exd ar | y

preferred arge.eth | at ed ac | eni ¢ di 0l S, Pref : t ~hncl ude,
for exanpl &° @UM&&'{&}X}ES far?ﬁ%%rg@@u?%rb‘,\gaﬁ( %ﬁ’rjoﬁr\&%gg (s) (%%Ifa% f@’é%’%al S,

I nc. ,ChAI I eubl@mbnl &’Esmsylnoa,rRar;ri]ndJ.VEiséonsirarldism.SRERmﬂWa)(, 35 (exnildtde fromed by
BYK Chem e, , Wse rogny. The i al,so contain c s hatural
clay, or syRPHRIe (tl;a&eeé@?N%%dﬁrseé,sl[]%%rgpg@eqsaf%p)é%[ngl% ﬁ%@%@g%raf?z\c Sgri te,
or | ﬁ} xtur eReTsp@rgﬁ(ﬁvailéB!é ltra?i ‘ﬂarﬁﬁg‘é)heéﬂcti)@wecbayﬁa\ﬁan@medlemng?tagé)pAeidsbb&

gel -form ng grades or sol-formn .ades, a u . orm.n rades
are pr éer (@eilakig;fogn Meindyig, _ﬁg][cﬁgo'g‘i'ﬁ‘?/'§' Lf’rﬁ“})‘:)sg' %ﬂy’q_ﬁ%'%@aﬂs't'oﬁrﬁ@nt i on,
i ncl ude | apitides alcoRoBYSidhebb NIRRT ftobbl, | isairepylaaiaohabbropyfene glyedstpl e,
from Laporte Industries, Ltd., United Kingdom The clay s?ag)Presgrﬁy in the
i nvent i on, ethylensealyeq| manevbil athery pr ety Q'Y)c%cti’fpgéﬁs’dﬁii Jizet5e 7Gi cal
Properti es 5cpf edtbR; igBlfart@Nmass;! digpersehtYRiPHIIEABH Sich 4582/y86I9RM-825 The

I nk conposition may “al so contain additional_additives such as but are not

linited to(aveirble fromRobreansl Haas) Hhilageirhya Pennsylaniald®-fdvai | abl e from
S.C.  Jghnson & Sons, Inc., Racine, Wsconsin, U S A), or Van Wax 35
(avail able from Vantage, Garfield, New Jersey, U S A); nodifiers for
exanpl e, déﬂgﬁbﬂsﬂmgwmwrol (avail abl e from Vantage); Carbowet 990
(available fro ’ S aval labl e f t IseAOO,
Illinois, US. Z‘I‘ k(éq@%gl)\'fai/sﬁgg’lﬁemb%égglg?rp@sr{ltlﬁ olﬁk %@B#ﬁkpug{eﬁﬁ _?(yﬁgl S such
as N- pr opylinvaeintiom alontainnBd¥pyad abbglohle, by vegightedfe wglef cigsolublet lR§iNeFRSIny| ycol
nonobut yl 0 t e glycol. hioacl.des:..p hivi : acid
esters; ge?%?s%%[sse;d ,’dnr f‘ge'lrmé%tljar i()sfplléérg\g’h%eg?bgﬁ%aﬁh?llgkgbgégggh{%ﬁég agézﬁgés%ﬁ

RM 825 20( aveduditit @il§ randidRqotyeateds. FEtescormbinatineisptrioked R 166y2602Ri(wet o S. A, ) .

15 The Printi I nk Co Si, i Th r I Lt r | LOf 1 ng

I nk corrposidﬂf)gﬁr 8‘?"@?&@% éé@f@ml’}ﬁ‘\%\rﬁ%ﬁ%}@ﬁ?ﬁ?ﬁg dﬁ%ﬁ% g%@h(?nﬁ){%}ty ‘
wei ght of watem aoisohuhber fromi 0208 rrhiglekrs p&he adixtune aof montwater-tfdugibie wat er
reduci bl e oil s and/ aor, polyesters and water 20 reducible oils a or.

pol yest er s ANHQE 1€ Hﬂ[’ﬁa?il%ﬁ‘aﬁs h&@oﬁg'?ﬂe%‘iy Y6 &ut%ﬁ/e'iog@r resﬁ"r‘y;lﬂéeormk

appr oxi mat eobhpbsitid aBotdritsins BhsH heatralizingsagersa pigevent umkdyoptionallyounetb can
vary in acid nupber from 0-200 or CQ g)her. The rg xt ur e .of. tant |

non- wat%dr - AU 2D VE-% A¥Aietor FHIRRRTAGAONS MY [icludena BRNHQHiG SHERSEaN R £ or
the rosin r@asdunt siféiehito lowenReyhamit sikfage esMiion ¢Tahé tqtl doeipositibh fiong
agent, a pignent and optionally up to 25 abqut 25 u

addi ti ons uf g | tadabaut Adhdynasicn.sand &’@f‘anp“PnOfaW\%%%%G 'ﬁ'e'rEpr?Fl%r'f g‘ﬁ[ to
lower the dynmghLrriw {Ary HRGl MRS of RN alseVEHhdrent 6f tRgprinting
ink composition to achieve the desired printable properties.

30 The printing ink composition may contain water insoluble rosin resin in an
amount up to about 90 wt.%. It is preferable that the rosin resin be present in an
amount of up to about 60 wt.% and most preferred that the rosin resin be present in
an amount of about 12 wt.% to about 35 wt.%. One of ordinary skill in the art will
know to vary the amount of rosin resin in the ink composition in order to achieve

35 the desired tack and rheology for a specific ink composition.

The oil mixture can contain up to about 70% of water reducible oil and up to
about 90% of non-water reducible oil. The oil mixture may contain a ratio of at least
1 part of water reducible oil to 9 parts of non-water reducible oil. It is preferred that

the oil mixture be present in an amount of up to about 70 wt.%, more preferred that

10



about 20 to about 40 dynes/cm and wax. One of ordinary skill in the art
will routinely knowto vary the quantities of each of the above conponent
of the prwotostge308 nk conposition to achieve the desired pPCHtUsbY/E5912
properties. 30 The printing ink conposition nmay contain water insoluble
rosin resi the oil Bepreaeptintanuamountaib aptto @Bowtt45%nt. ¥t and musé peaferrgethehtire t he

rosin resin,be present in an t Rt 0 wt.% and nost
preferred PHE? pFer? "f@sqrhamgg'i]tnoq%g&bqr‘lesﬁxéth%q?tﬁgoglﬁ amj%ht of about 12 wt.%to
about 35 wt.% Kngerwsralpridisnprefersdd lthati the tratio aoft watier linsdiubday rogin vesip tohe

t of rosin,resin in the,ink c i th
Goor T ed t aprians s RubeuBobe St BOuCDERRE pldrihtsd ApUCh dats Al Sondle |1
can co?t ai ?osérp résn? w@plbutm?amrs_ ;?igmentt toeabmit b pam't; Iwaterdinegluble ro?ibmetsingo%z of .
non-wat er reducl e | e 0 m Xture n | I al. as
part oflOwaf@houf é%f@ia%ﬂéf Hﬁlp%s'gltﬁam%e Q{F%ﬁ%ﬁﬁaﬁkﬁ?Q?tgodﬁﬁ'grﬁgﬁc}f)wat‘%f is
\5)\/[ ef/er red H%@Fufblet ﬂa%iépriebinnwbuum part® pRARM to Abeut 4apartswatet inspluble misout 70

.% nore preferre

that 10 03/042308 PCT/ US02/ 35912, 5 the gil. be
present i nTe§n RoYht 4Rartsy t%’e%ome RigMEnt %ayéﬂﬂ‘pﬁ’ﬁ%t“pa?@PBPF%CEW{'%’a?f t he
oi | be preggnbverdl &mpdsmon. of about 15 wt. % to about 45 wt.% In general,
it is preferred that the ratio of water insoluble rosin resir i gment

! . Lo
is in the rangeltds pigfstred 1thakihes Pigmentive PieseRbL e Bk eYNRRY @rno|nn ubl e

rosin nesi Qﬂ!é’ﬁ tt40 Wi. 9B mbfe plefttedlthdf tHeSpigitent bé Pea¥eriblne rosin
resin g (EHFC‘,’E{‘% ttoéag%%ut 1:1 parEns). It ies nor e gggfﬁ]err,ed@t hat the
0

rati o of piagnameuntoofndp de abqut GI0uMe.r oiRersess oh ordinalyositll in the @&t Wilhnent
to about 4 pajhseWRhiGhe HRRINYBE Fighit greséﬁ’ﬁ'hrihé fHREmdosttioRadtitise presegt al | ,

t he pi gnent mgy conprise up to agout O wm.%of the overall conposition.
It is pref é@vestion Wil varyedppending obseperek tastors ninclydingnte dassed iopagty Ph t he
15 anount (Me dé{@dgﬁout 40 wt. % and nore preferred that the pignment be
present in"an a “of up to about 30 wt.% A person of ordinary skill in
the artowi || rkcisgpreferredhathat Hbe apiduneuteflizinggagent peepeasent rint the Nk

conposition of the prgsen i tl i ] I
Factors, i nemaarie PhEtcabpyifEbibetl 10 vitE ¥nd 3REE I8 el By e pR

pr eI ﬁr red tnbatraI]Ezhfg @q[énnegtpr?d{gﬁmgn Oa/gteunt e potoeatmut SiM.%héDrlenf![kf ordivaposi ti on
in the amount .of up to abou . % an f e

neut ral | 21 S e St Rag e YRn" G AR e BRI Eltne Moot BeBn. o
ordinary sikd désied vidt@si®y AndvHebldgp@ittednikiary the quantity of the pH
neutrali zing agselnt_ basg on Ihedggeﬁiéeﬂ viscpsity and rJ} | ogrya%fou];]pe i nk.
25 Wi 126 wat er R4He YRI5 Mo NGPRAratec 1 B%F'Pﬁ?%%%ﬁl?%%ﬁ‘gb"s. tfon 1'n an
amount  up (potcalealit S5 wie,% prefefrell eameuht astupto iaboutp10 avtthoartd a0muate. % and
a nore preferred anount is g to about 5 w.% It is contenplated that the

sel ect ed noFefemed aBQUPLHELURIP @PURWLHe present in the ink conposition in
an anmount of abfug cOhtémptatdd tHat BlOsdlededhoftfonitisurfactantéanagde present in

the ink composition in an amount of about 0.1 wt.% to about 5 wt.%. It is preferred
30 that the nonionic surfactant(s) be present in the ink composition in an amount of
about 0.1 wt.% to about 2 wt.%.
It is preferred that the selected clay be present in an amount of up to about
10 wt.%, or up to about 5 wt.%.
The final ink composition is washable with water (pH=8) or slightly alkaline
35 detergents such as ZEP, manufactured by ZEP Corporation, or water containing
dispersible surfactants. Furthermore, high gloss (40-70) is obtainable due to the
appropriate rheology in these ink compositions. Different levels of VOCs are

possible depending on the composition. Thus, inks with less than 15 wt.% or 10
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30 that the nonionic surfactant(s) be present in the ink conposition in an
anount of about 0.1 wm.%to about 2 wt.% It is preferred that the

sel ect ed whag/oi30pr esent in an anount of up to about 10 WCTAGSODSS9UD t o
about 5 wt.% The final ink conposition is washable with vvat er (pH:8|) or

slightly awitds.iord wi%, detayegdessthanchwad sEPOCeenienicealy e mpdezarna stil
Cor porati Oﬂtagﬁéy‘é‘?&?d’na% %Eké" ng dispersible surfactants. Furthernore,

hi gh gl oss tarnabl e due to the appropriate rheology in these
i nk conposi ti onhe physieal eharacterietics wthwmcmmsltmseﬁlbdét%m% bn t he

ggl’?&%btz} ggélg%é Rﬂinnéj‘d%éﬁ)vf n% Vhs?CQH%Sr?V\%uess &QIOT} 3\2 Végta%ﬁ é ont ent

can be madgepdBpraémth lof aBIUIL 2 dhdr ORBOSINEY En ttla?e:kangé'mf phyRasc 4t 100s™).
characteristics of the ink conposit.ion incl ug\ﬁ gqggagtween 11- 2%0&11200
t

r pm and0goHpweveh Nghes FuloWRe VSFOSHES &6 POFP 1B SRNIUBHE

devel Opﬁen%)(pé’rfmémgliﬁ azc@'ﬂﬂ)llédsﬁl@%btrh@&net@r tsh@weanga ok cbBnpoationatwith00s- 1) .
10 However, gher or | ower vi scosmées are OSSI ﬁ di tI ﬁ

cont i nuous QPPQ'J@}OSéJ@ﬁ@lal)f@ﬂtsﬁre%Ofao 40P P@CF%VG‘ tpdlg r%@?ﬂéﬁ apPlief WEE ¢ hat

I nk conposigty. ‘P@tf s §I'Qaar9'gféj ernéﬁSHméi«eﬁt ieekshget bEvalues d1-th@GhBelogicalor di ng

to the HB nod plied int 1-100 s' shear rate region. However, the

range of valal;a@get@fﬁ '$ Ret limitest taghe ¥pluepEaPoREE BF®IN-s not limted to the val ues
reportgd hereinyg elwrﬂag agurle Y?@(%@%(%ltldﬁkofctﬂﬁﬁﬁékédtQHvé?ftlohftﬁleﬁrrﬁﬁﬂm
invention dries rapi

at arate con‘garab e to that achieved b
convent i onahdfaiLmtfdemmaI@bléntooihlat aphigwef MIQP@H?MI%‘I@' untainsoRigN s | ow

tack, em t%a%.%éjléﬁﬁ’/gn! WE stQEnsVQ%d"‘th'aEQQWOfagﬁnbﬁltﬁor@BQéW%\[em)volaﬁféd has a

hi gh gl oss | tion has no set roomtenperature after
0-5 m nut esrganid mwrwlss(zm&m,aanct as a.atghfgi@ss mbg lmspwgpgﬂt@bh%ﬂ@ §eland

20, o e 0 AT 0 g6 By 0

conventi on &ing environ safer to
produce) Thelyenatssanchaaeng a bigheYOBodgnterdr slibus, Hhe mﬁSQMemb%laf/Qaﬁﬁ Qéeled i nk,

and therefore can_ be h ndl ed u e

excel | ent 9H¥NhEIHFINVEY ml S(QIV%&[ ﬁ?g‘?@r\?/nkguvé'h@glbgﬁﬁt éﬁ\ﬁ{?\é@ e’ﬁﬂall? %&%}ag)d e

pi cki ng/ pulpkédige. anbycdi§e havé agsabidr badie verses Mairuféhellsdlvpnbbasesltlalgl andt y when
conpared tQ co ventlona vent based, i.nks d f the
pr ggent m&'é‘?\'?{‘]’b‘?l @anP%, é‘af‘%ﬂsﬁ“&ﬁ 88%%”968%‘@%‘3 g’ﬂélla%#up% e ro
Systemsdan@lnlh@mmwguﬁemam@nmgmem@dss \diyﬁmmedh 0 gefiokergﬁpullmsahd offer | n an
i mproved roller stabilit th the in

e O e35i n@opsade E4I5thRSS, P ALY SEBID Wt eppatens & fanvefiondd sBent' o,
can 30 var ya56@MKdP Ihoadelition tHe ks @f thie preséht iaoemomuéaasbe Ittanbf&srebe/atln f ound

that, in general, the high gl oss of theflnal ted n %3rrp S|tlon on a
substrate ©aAvassiond Muliples@llersystems asdremay ‘? %’f‘l&”b’@ﬁ@ BtNEPMN%an be

achi eved i yble 38lng if"8n .ﬁ\%medTﬂaﬁerV@Ha@irtyVdeMaﬂsbﬁIwmon‘@qakst bt of the
present | m:)(l?lgrt' larct) n_rhag seet{#gr ttlmgg of the printed final product using the ink composition can
30  vary from up to 5 minutes to up to 15-20 minutes. It has been found that, in general,
the high gloss of the final printed ink composition on a substrate can be maintained
at fast setting rates and good set off can be achieved in the same time frame.
The water washable ink compositions of the present invention are further
illustrated by the following non-limiting examples in which all parts and percentages
35 of components are by weight and based on the total weight of the composition,

unless otherwise indicated.
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illustrated by the following non-limting exanples in which all

per cent ages

of the cowpasiosizos,

parts and
35 of conponents are by wei ght and based on the total
unl ess otherw se indicated. 12 WO 03P04230835912

wei ght

PCT/ US02/ 35912 5 Exanple 1 (Conparative) Conparative water washable
| i t hogr @phi c inks (containing dampiai éCompardtieélbl e oil s and not a m xture

of oils) were p
Conponent Conpo

repar ed

s; Gqipara

e e P RRRERhforep

Rl fRLe

ush con

¢

oR&irf

al nin

@é u%& F@%&’e@ \I/vat er

58. 8 57. 3 H&diible -oils and ot -a mixtuted o8 oilslesMere prepared fRerg ethe acampasients

containing.u

reduci bl e df 'th-‘&?%g

reduci bl e oil

Neltdtralizi

0% ------- --

ng agent (a

reduci bl e oil
cid) 0.2 0.2103.D
- g

%6~ - 57.8 56.8 57.8
B%%esin in water 39 a 37731 a 31 a 30 a 31 a 31 a
in 50: 50 Non-water

-- 576

wat er

8 ----

2,0.20.20.202 Fatty acid

ester ------ ------ ----- e5e Driers 2222222
Gellant ------ BComponents o 10t[al 100 100 TO@okpdsiié) 100 100 ----}
R T -A---fB---]€----- D--1E--1F--16---F (') .
Filtrez 615 (30| ®yan¥hsh detainihgct|ur ed py Akzo- Nobgl Chemicals, lInc.,| Chicago,
I'1., a phenol i c|uptol% waer r osi n,58ién PV-314698-8 70 w9 ,—manhufa¢bt® ed by

Rei chol d I nc, PfﬁMMgOIN%L a nmodified 15 | inseed{foil—b)—Flt4ez—681 (30
wt. %, manufact p¥gnpil ;, Nobel Cheni calls, 1nd.., Chi-gag0.,4 1., a] phenolic
modi fi ed rosin EShARD gﬁfﬁ&/’m 97(70| W, ranUf act ursg'g )?/7'%?ei'é_ﬁo d Inc,
Durham NC  a nPREsInrESh in Whtl 3755 Vaut i 31e50@ 0P MReid agir pd by
I\/ag! e Brothers Qeliuciblognkl in P rk, ], a péf°'15°pl gum based o¢il.| 20 [d)

Magi eSol 62, mm -actured by—-Magi-e B gg_f_zerr)(cg e Parc—H  a
petrol eum basedmett - e M Eear P2 riranthacturggh by oA T rgparsien) cal s,
Jacksonvill e, Feadddstey act o ester{ ot : T~ [6® (5@ |
--------------- Drers ~_ __ ___[Z ~ (2 " "12 "~ ~""[Z-"q]2--12--12--"fF-"""""-
:Exflgpl e Zh(Conpa@aE;]EW'ej—Z‘Sl_Pr—mlt S-Wef§ nadé on a i dde pr¢ss @ising| the

i thographic inks of Exanple 1 | and webisubstriate gf 604 f*e?{—gd- aper
The magenta col bl ink Mmgncit‘ioﬂncﬁoo 100 ob {1001 706" 1 100" PP

@ Filtrez 615 (30 wt.%), manufactured by Akzo-Nobel Chemicals, Inc., Chicago, II., a phenolic
modified rosin, in DV 1469 (70 wt.%), manufactured by Reichold Inc, Durham, NC; a modified
linseed oil.

®) Filtrez 681 (30 wt.%), manufactured by Akzo-Nobel Chemicals, Inc., Chicago, Il., a phenolic
modified rosin ester, in DV 1469 (70 wt.%), manufactured by Reichold Inc, Durham, NC; a modified
linseed oil.

© Magie Oil 500, manufactured by Magie Brothers Oil, Franklin Park, Il, a petroleum based oil.

@ MagieSol 62, manufactured by Magie Brothers Oil, Franklin Park, I, a petroleum based oil.

) Nirez 9012, manufactured by Arizona Chemicals, Jacksonville, Fl, a fatty acid ester oil.

15

20

Example 2 (Comparative)

Prints were made on a Didde press using the lithographic inks of Example 1
and a web substrate of 60# coated paper. The magenta colored ink compositions
(A, B, C and G) and the cyan colored compositions (D, E, and F) resulted in printed
sheets that dried instantly at an elevated web temperature of 300°F. The resulting

25

gloss of the magenta colored printed sheets was 42-50.

30
Example 3 (Comparative)

The comparative inks in Example 1 were printed on a coated substrate using
a Miehle press. The tack for the ink was measured using a Tackmaster 92
(manufactured by Kershaw Instrumentation, Swedsboro, NJ) operating at a speed

35 of 1200 rpm at 70°F. These test results are set forth below:
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(A, B, Cand G and the cyan colored conpositions (D, E, and F) resulted in
printed sheets that dried instantly at an el evated web tenperature of
300F. Thewopeswixdsrg gl oss of the nagenta col ored print edPshasiy3imes 42-50.
30 Exanpl e 3 (Conparative) The conparative inks in Exanple 1 were printed
on a coated substrate using a Mehle press. The tack for the ink was
measured using a Tackmaster 92 (manufragémred by Kershaw | nstrunentation,
Swedsboro, NJ) operating at a speed 35 of 1200 rpmat 70F. These test
results are set gmgx@d oW A13 B03/ é?.'m mql?ﬂﬁﬂﬂg)?l? %19 Rq'ra e |1
Conmponent Com ogI™P SProparties AB C EBEY T 1 A 22 6- 22.4
23- 22.8- 21-21] Poh{Igmn)3 [22803 4245 4253 | 238 7[23°5"\EldosiT 34 34 48
48 48 44 56 (Pgs ”‘Os Vog-gontent; 0024 2 130 O Rge piigt ed sgubst r at es
dried in 15-20 pg oomteTperature gnd had 10 a resulting gl oss of
up to 45-50. Thevmmgﬂ{aha cqioored poil nted shedets (D3 E, anmd F)[o wene tack
free within 3-4 mnutes at a web tenperature of 270F and had mninmal tack
at a web tenper gfuig 51&1%9{: W (el i 3599 rmnﬁfétsea?t rom%ﬁﬁ%ratﬁljéeaﬁﬂ' [PSi ty
of the magenta ColP ore ri n? sheets was high. In contrast cyan

col or edOpr iantesditing gloss of @Ato B5-50. afhe rapgenta chlovest printed sheets (lBuE anhfFyher

tack, which di f v ??l@ﬁ th ZEP
cl eani ng sof ?ﬁ%ﬁpﬁénéﬁnﬁaigﬁ@ ég%fg&é%mjra I}é;ﬁﬁz’#’?e %}gmﬁrﬁe\é‘s trial
est abl i shedadihat f wels tdmperaturedf HEKF mgthin 1220 minytesig Hawerer, theadseasiteokyst em
that is very lowip V ve d t w tack
was still ﬁ géacgeg%dcé%rs |‘?{Wé%’h8§%\w srréﬁp atlﬁs%ﬁhﬁé?thgﬁga&%d {9&0'3%04} nte er
reduci bl e &lfndet?.O(A V|t er anedB): hbt dowell siseesityubuleat igleer. tagkampioh diskifptser
washabl e |i aph |nk ared framth o] lndi cat ed
bel ow: 'Pabl P H’g’&ﬂen ?:o 8S|"‘fef)%nwa L%tﬂ% ﬂ"@ Iif@) %E%éﬁ@a%ldd@ﬂ'
cont ai ni ng rEnUfacteRYoyZER Cobdratidn? 55 55
The Miehle press trial established the feasibility of making a fast drying water
washable system that is very low in VOCs (<5%). However, a faster drying ink with
low tack was still needed and continued experimentation using a mixture of water

20 reducible and non-water reducible oils was undertaken.

Example 4
Water washable lithographic inks were prepared from the components

25 indicated below:
Table lll

Component Composition
A B C D E F G

Magenta Flush
containing up to 50% 50 50 53 55 52 55 55
water reducible oil
Rosinresin andnon- | 45© |45@ [42™ [38©@ [31@ [38® [38"
water reducible oil
pH neutralizing agent" | 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Driers 2 2 2 2 2 2 2
Gellant 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Wax | e | eeme- —— | 2 2 2 2
Total 100 100 100 100 100 100 100

@ Albertol KP410 (32.3 wt.%), manufactured by Akzo-Nobel Chemicals, Inc., Chicago, II., a
Resol modified rosin resin, in Estisol 256 (67.7 wt.%), manufactured by Haltermann GmbH,
Hamburg, Germany, a 2-ethylhexanoate coconut oil.
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wat er reducible oil Rosin resin and non- 45 a 45 a 42 38 ° 31 38 a 38

wat er reducible oil Hneutralizing agent 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Driers 2 RWOD3R4309 2 Cellant 2.8 2.8 2.8 2.8 2.8 2.8 2. 8PCWS02/35912 - - - - -
----- 2 2 22 Total 100 100 100 100 100 100 100 30

(Cﬁi)cglggerh dmmrﬁ%dl;%%g? eglﬁg'sl reS| é‘sgtg %@%%Eg%i%j)\é;ax %;nc

manuf act ur ed” Wb | ko1 0RR 9:$3H3 kbfactd-&lirﬂwkﬁmo@ardﬁaﬁyms sclcrtdyy) Ihexesmat e
coconut 100i | modidd MEh RSk G ERied 2R TWIISORAraEetEd bpHAlteymash Babt damk@410 ( wt . %,
manuf act ur etEienbgnyN(zahwtkemloat@h@nm@eul ®, Vnkloﬁp(;( Wt@ImrT@agféCthFq by ElfzAtqeberp|King@hdi f i ed

russia, ied il 0
L{gﬁ{)ﬂrgesg ﬁﬁ F{%?Q‘@@T 255 t?ﬁ,l r’geurle @3 rhe %rb
; d |e tiso gg%g ) m nu \g’a
0co F'ﬁ‘l fdctlire ab inc

manuf actur oy ool IO RAA o

(c)Al bertolp C amf |ms§ér¢w actured by zo- e Chem cal s,

Chi cago, 1., ©abRes &Pa10] Gvtoa)chishifeduredisyiAkza-NsbInGheinigal Edrtci, Sbicag®5i6, a(phwtollt% :
manuf act ur embd d felsih emrnmﬁﬁlso&‘ﬁm—(, wisakienupcturedy raliesm a"aGE'bét*r‘?ngf@xanoat e
coconuta2 Oi lg‘:%ff:%%ﬁ ?ggw"i esteieoil.gn DV 88 (1 h ) MeBadyedty Relghald e UrRI Y of
Prussi P SO I Y%hinemanuf act ured by
Akzo- Nobel Cher'%o'&o 'jarl? _mei_,_aln acmreé g%?.‘ﬂ%ﬁ?@c_%_l @.E‘.I%n JWCVt_a_ﬁT 1fied_rosin ester,

in Estisol 256 ( w.%, manuf actured by Hal termann GrbH, Hanburg, 15
Germany, a 2-ethyl hexanoate coconut Ei |, iE DVPED200 ( wt.9%, manufactured
by Rei chold Inc, Durham NC, a nodi leShseed oil . (e) Albertol KP410 (

.99, panuf act Wh@dnlb!:orﬁbé@inmsi EQWﬂﬁIECcﬁhﬁ)ntdlrﬂﬁg mikdoresagowatet reduitpdienol i ¢
rmdlfled rosin ester, in Estisol 312 Qé%u nuaturwtg It3|errrann
GrbH, Hanbl@§, nonewaieh FRAUCDIexils, WF%BWF" 88 d:ubsirate yngR Mo ép(e%
manuf act ur egcbwaRehesalred ludfhg BUrdeRmastico2 29 dasdrbetfineEikdmpls ed Tﬁehe a0

Mbnoet hanol anmi ne, manuf actured by Dow Chem cal M dl and, M., an am ne.
___________ results are_set forth bela .___}/_________________________________________
Exampl e 5 25 The ink conpositions of il l e 4, containing m xtures of
vvafter reduci ble and non-water reduci bi%° ils, were printed on a substrate
using a M ehl e pcespanedthe tlack was neasur eComposiigna Tacknast er as
descri bed i n ExaRroperti®s Thesd redBl ts afe setDfaorthEbel oy Te®le |V

s Tagk §d MiPY oper'f 6. . 3- [ 20.1- [20.1- | 16.6-
Component  Composiedéhe mPvope r&ﬁes '%‘9.13 c mf F g.g 209 |211 | 166

Viscosity -mm- | >35 a——- | 33 P K I T —
(Pas@100s™)

VOC content 30% 27% <15% | 10% 9% <4% | <4%
Gloss/Prufbau | -—- - weemeee | 44 44 46 41 48

30

The volatile organic compound (“VOC") content of the ink was generally less
than 15 wt.% and no toning occurred on the Miehle Press. The inks immediately
set on the printed substrate at 270°F Sinvatrol oven temperature (65°C web
temperature). Example 4 produced inks having substantially less overall tack than

35 that of the water reducible oil only inks of Comparative Examples 1-3. In addition,
the inks of Example 4 exhibited superior setting properties than those in

Comparative Examples 1-3 improved gloss.

Example 6

40 Water washable magenta colored printing ink compositions were developed

using varied rosin resins and oil mixtures, as set forth below.
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Tack (1-5 mn.) 11.6- 16.7- 15.4- 19.3- 20.1- 20.1- 16.6 14.1 19.1 17.2
20.9 20.9 21.1 16.6 Viscosity -------- >35 ------- 33 >>33 ------ ------ I
VOC cont ewD 0309238% % <15% 10% 9% <4% <4% d oss/ Pruf bau - - PCI/US02/35912 - - - 44
44 46 41 48 30 The volatil e organic conpound ("VOC') content of the ink
was geneﬁral!y less than 15 wt. % and non;gbrv ng occurred on the Mehle
Press. The ink rabgﬁ;gﬁg,ﬁl Y JSer _on tne prinicogmposiioal ate at 2/0F SInjatrol
oven tenper at upe—{65Cmeb tauch R ) .CERH[ij e @ T gdured TMks pavipg
substantially "";nta""a‘s“hall tper—Hrar—3o—thpt—ofthetwater—regucrore o] |
only inks of qugﬁg}mgtdp\.{gsdgg(amhes 113 kp pdgitiian, | uhe|isnks of Exegrple 4
exhi bl t ed supefwae¥ red@itid dig pfoperiti es |t han{ thoge i n| Conparati ve Exarrol es
1- 3 i nproved g|rResiBresineadipdne p 40 Wat el washabl d ma gnt a col gte p ng | ng
i nk conposi ti ojvetenedeibteiie] opéd d@ﬁﬁ’ g6t 4@& “T|48E 1 |#R8 N4 A 1d5 Ol | 55

m xtures, as spt_forth-below 1 VM0 03/ B423087HCHBSO2/359]2 aabte{ V
Conponent Conpp¥argHebiacs B E FmG P NE% ity Flu®n &3 a}oﬁsl ng ?Jp to
50% 41 41 41 ApAd a0 AomitZs H | Wat §T g5 EHurd Dl 9501 0B0$gE 1665 N aBd| non
wat er reduci bl %pﬁ%%’ - o (.a) [4a. 5] (a) @F6-5|(a)k f6-5((ad F6.-5| (b)
45 (b) 45 (b) iek D) VAt er |efudi Rloejopb [QR.C| 20 J02a 1¢.d0(z9 [Q01P.
10.5 ° 0 (O Homeutralizing|agent 1@ % 05| 006 (0160 (. H000{ 309 5100. 5 1®. b
Surfactant ----= ----- ----- ----- ----- ----- ----- 2.0 ----- Drier 2.0
2.0 2.0 2. 0—2 O--2-0-2-06-2-0-2-0---Fet-al-106--106--160--160--100-100-100 - 100 100

(a) Albe thO'j% ightyBodj] @%“ resiadiay SeeRgphilly 'W'"ﬁxﬁ&%‘s)r\laBéfhy'@i‘é?ﬁ"%%ﬁé

i cago! O e o7 Yhant¥BiSHS by FRALGALRACHEARLE, 1Fe ThRadd! PV

conpat i bi | Iﬂ. hdbelibrhelofd mdah"la aos‘]’n"wamza@&% mmpta%.nyamnééﬁoni%nw V‘%y a
fatty esteret@mbquﬂase;gm%) .a fotty)estél &e@mbadd okKP767 (45 W . %, manufactured by
Akzo- Nobel ChEmResytosyal 522TW, miﬁmfactagdby AKzo-Nolzl Owalswngwmg%&uﬁﬂ‘aﬁ‘cml ght

modi fi eth rdBtidg;eq’ ins¢ed ofl-ext r emel mneral oils), in 2-
ethyl hexyl tal (e’D i‘gg ma%lurgﬁure a!?; halcE %%%*N ﬁ%ﬁgﬁgeé&icjils

@ Maleinized ARLO, manufactured by Degen Oil, Jersey City, NJ, a maleinized linseed oil.
©® Maleated ARLO, made by Sun Chemical, Carlstadt, NJ, a modified linseed oil with methoxy

20  alcohol.
™ Hydroquinone, manufactured by Akzo-Nobel Chemicals, Inc., Chicago, Il., an amine.

Example 7

25 Then inks of Example 6 above were printed using a Miehle press on a
coated substrate. The tack was measured as described in Example 3. Print density
was measured using an ExRite Densitometer (manufactured by ExRite of Granville,

Mi.). These results are set forth below:

30

Component Composition

Properties A B Cc D E F G H |
Tack at 1 min. 146 |[14.7 [145 144 | 143 | 147 13.8 13.7 14.2
Tack at 5§ min. 147 [ 149 [ 146 13.56 | 144 | 146 13.9 13.9 14.2
Viscosity 2256 | 243.6 | 272.9 | ------ 282.2 | 526.9 | 379.2 | 3785 |258.4
(ponse/25003 ) )
Print density 1.47 146 | 1.50 147 | 152 | 145 1.44 1.44 1.48
Gloss 365 | 421 |394 317 [44.1 | 347 32.2 31.7 36.9
Set Off Good | Good | Good | Good | Good | Good | Poor Good | Good

It was observed that the tack of Example 6 inks was substantially reduced as

compared to conventional solvent based inks and the viscosity was superior. In
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(c) Resydrol Val 5227W manufactured by Akzo-Nobel Chem cals, Inc.,
Chicago, Il., an alcohol 15 nodified linseed oil. (d) Maleinized Tung G I,
manuf act uwed3lby23degen G |, Jersey City, NJ. ce-DV1469, nmeaafisor/ssven by

Rei chold Inc, Durham NC, a nodified |inseed oil. Maleinized ARLQ,

manuf actsur edditipnDebensetiing, dejingsyandi glossNproperties| of bxasaplei Askde were (9)
Mal eat ed ARLO, b 1 I f\] ed oil
with net ho@mpf?t’g?eEoo%'gﬁaﬁ?r%%Eycﬁﬁg%nﬁﬁﬁélnﬁl\%%w u,?\gg%\ﬁ?gg@hy\yﬁgzdgh%@ el

Cheni cal s, SpeeificalGhitb@doks bf .Exaaipl@i pevided no set-off using both coated and

Exanpl e 7 28C9%EA SURRLAIES Wit Hee s%n%ﬁ'gl?efr%?easp??hr/ﬁmdb ased r{nks e pr ess
on a coat are snkesfied @ithiihihet satie Waee frameuas dxpecteld Sar cdnwntwn&mlvphe

o B ek TR SRR 12 PO NG B AT Dss B daghance

- Conponent TERNARS ialsoOiad B gigky Inb§§urémBnChl§hE' fhat tHat of Tamdentional swivent 14. 6
14.7 14.5 14.4 14.

14.6 13.5
14. 4 14.6 Dgsed 1@55?“9@@%%’3%3 t?@)”%?!s”@ “@”ﬁ?é’wﬁggef’mk'“gzsé‘eénész
379.2 378. %@églvébheﬂﬁﬂi@%e?g%% aé’ﬂésﬁlbé@%Ekambleﬁli ahd4the lotdservbdAvatér 52
1.45 1.44 1. 44 48 doss 36.5 42. 39.4 31.7 44.1 34.7 32.2 31.7 36.9
Set O f GothSGGB'BtYC%ste@}@dN%@@e@IHd Poor Good Good It was observed t hat
the tack of Exa l e 6 i nks was substgntlaljy reduced

convent1i5onal el 15 HRderiying YRIa'shes (FPREESing ANtk g'?gﬁ’ﬁg%rgp‘?'thq% the g wo
03/ 042308 %Hﬁ?%é’@%rm@ate fddhkd OMExdrisle B83rbviaed véWbﬁ@r@rﬂ(tW

properties o le 6 Inks were conparable to that offered

convent i ond@Ws@Pm@ﬁftb"i%HB fek¥vinRgoesighs, \/Uﬁ"‘?;dﬂ?'@??t”)'”g rSS'écY'?(foéé'PFy?”q he

i nks of Exarfméﬁulgr \Wﬁl Misdeeheipk 358k WS abfdvinds BO1d) 16 @Rherl, ané inkdnrevtied
substrates In sane tine frane as solvent based inks. Further, the
i nks dri ed hghemiviscosity thansonventional salveaisbasggddised for conventi onal sol vent
10 based inks, and tan(delta) of 1-2 were obtained consistent Wpﬂﬁh&& oss

devel opifent .  TKY theikl mixtyteshugeda thy Bedifind 4asaedhelhvithigtode! thxam
convent i on xpmgé{%ﬂ emﬁa&e%rqnﬁ ﬁwe%bléﬁrﬁi’edwn it (EX@Ripiss 7B, YBe7H,
0 ge

observance wer e washe rom the press as

descri bed mmdBd)arrTﬂeedelﬁad Immdabls(ép(ar@aleadtf)eand V\ﬁbﬁ&bﬁdleﬂtt@e &Ft restltsiimks was
excel | ent r t n resi ﬁ\g\d fpﬁé

m xt ur es w'&ﬁo@t& AGUt Hé‘a‘u&l.ﬁ'éi% @B%O\ld?grh'ug{éatsvé’% f8|5t : n’P e 6
provi ded venaleinmadamdem(wmeaisbpol (Example 7A) exhibited the best water washab ity.

25
Example 8
A water washable lithographic ink was prepared from the components
indicated below:

30
Component
Rosin resin 24
Water reducible oil 26
Non-water reducible oil © 17.5
Dry Pigment (Carbon Black) | 15
Acid neutralizing agent ” 0.6
Fatty ester acid 2
Alkyd 6
Gellant 1.5
Wax 4
Driers 2
Anti-oxidant 0.5
TOTAL 100
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| ow conpatibility in fatty nono-esters, while maintaining high viscosities
and nol ecul ar weights. The ink tack was as |low as 8-10. In general, the
i nks prowoad/o4ispgher vi scosity than conventional sol vent Poagsd2/sss. 20 O
the oil mxtures used, the nodified |inseed oil wth alcohol (Exa Ie 70)
exhl bi t e®l supéfﬁltmrtolﬁi@?qodﬁwrf@emawfaﬁtwed predkes- H?%@emmg é} H@q 7B, 7&
and 71 °'e fy?/:‘{a?ﬁf “P ”rf%séb‘ﬂ’wc?f”r‘p%“%'ﬁﬂ e 9y r?deth?’ WiaIaGi@ed t he
best result i %'umgmt»itfas%aﬁe% iRsda bR RedyawRsNabi ity
for the 'nkszzTWemangﬁJ:t@'e@bF o- y&%&%ﬁ.dﬁk e, hiegeol., dnEaIcana ecifba)nseuaibi t ed
the bestowat ef® y@shamhe,|manyfacturabbyoramplie:. SroAnsbatoeNC \ecesdligbhexyitalibta ég n@phi ¢ i nk
was prepar edaténrahriblbeil. conponents i ndi cated bel ow. 30 Conponent Rosin
resin a 24 \WAINBA mefasiued by Bpw ChenicalMidlagé My @ PenpglpIfamingigmine1 7 5 pry
Pi grent ( CarbormBfack)y 15 Acid neutratiZing agent U b Fatty esiér acid 2

Al kyd 6 Gel | antThe I?'Ik of xalrlnpltla:)r 8 warls:s ru2n on vanéuosxpr(ii 6hng presses OgAfT mc%’de a

----------- Komori 40; a Heidelberg-SM 74; a Mitsudbi¥d £Hd/ DORRTEA BEEHSUSQB!’C&E&]IrﬁmgS
(err) Al bertol KP700 (45 wt, @a manufaﬁtured b als, . Inc.,
|

Chi cago, | I Tuns@reguead 1,900 16%,P0Q\RiRIR Nadening gﬁth,eé?r}.op B@"ﬁ‘g Y’F% served,

conpati bi | i iyMichreBUIRRY Ie%%' Saper iwhste. e penty | gravibied eo( 58t ofwtiénliota fatty
ester acid based oil. DV1469, manufactured by Reichold Inc, rhﬁ%}) I}JC S

modi f i ed | i peated) and unpealod yibsifales worer ey WiVCH: 1% /SOMRR)A0E A8
Chem cal, &&ﬁfen}lcﬂyl ‘éaﬂgnt based |ﬁl@s Q*h‘éc@@és I@'C’éi'(ff'tﬁ‘éi |ﬂldsr\ﬁ@§£he0édme adGhdterr) 2

EH Tal | ate manut act ured by Chenol G eensboro,

2- et hyl - hexpﬂOthaﬂllm@OﬁVGﬂtlm-SOWQflbba$@d@5$ biee éiks. a'@&) “T?E%?e RaAGCEEHUr ed
by Dow Chemjcal hal¥bdllc@8fhgsMince thePARELWARAGE! &itéHT! NBnally, the inks were

----------- washed- from the -press -as- descripgd TIReEX@/RPIEf 3E§(@ﬁ’rﬁhé epsgavedr watesn

various pri gh include a Konmori 40, a Heidel berg SM 74, a
M t subi shi 5\'/5% "@ﬂ@i%§°%@? Typi cal printing

25 It will be appreciated by those skilled in the art that changes could be made to

the embodiments described above without departing from the broad inventive

concept thereof. Itis understood, therefore, that this invention is not limited to the

particular embodiments disclosed, but it is intended to cover modifications within

the spirit and scope of the present invention as defined by the appended claims.
30
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runs produced 1, 000-160,000 prints. No toning at the start or pulling was
observed, which resulted in |ess paper waste. The prints provided no set
of f when Wwotds/o40o@t ed and uncoated substrates were used, BTOIB02/35912
conparable to that of 20 conventional solvent based inks. The gl oss |evel
of the ifks was the sane as that proviCl&tM8y conventional solvent based

i nks. The iW<s|aI low the use of air dried water based coatings since they
are lowin V&% htent. Fi nally, the inks were washed fromthe press as
descri bed i n Exanpl eASNatedwbhleabm@Eteogmdhmmrieting ik loatpiolsition coaprisingel | ent .
25 1t will be appreciated, by thotse Skll b'l R{Jne art that changes could be
made to the enbodi nents scrYPEL'"3BY 8%&{1 Ut departing fromthe broad
inventive concept thereofb) |tan soiumdigtusd osfd watdre redumitde amdt ndrhiveater-
invention is not limted to the rticul ar enbodi nents di scl osed, but it
is intehded to cover nodificatf® 8H§g\‘7m°t" Bin the spirit and scope of t he
present invention as defigd bpigﬂnbﬁt aﬁ@ended clains. 30 18 WO 03/042308
PCT/ US02/ 35912 5 CLAI M5 iL vvat er vvashabl e lithographic
printing ink conposition rrpr‘?l E"'rﬂj"“ rakizyg 488"+ i nsol uble rosin resin; (b)
an oil mxture of water reducible and non vvater- 10 reducible oils; (c)

pi gnment; and (d) a pH neutralizing agent. 2. The conpos on of. cl
wherein the amouht ofl NRREIPQSHIOH be?'é‘m SWP@ﬂWﬁI%QWHUB{B water; 'ESQJﬁb'

about 9?5 rodin résin PJiEser® f8gsid At 96 wek@i m 1 wherein the amount of water
i nsol ub rosin re5| n present is up to about 60 wt.% 20 4. The

conposition of claim1 wherein the anmount of water insoluble rosin resin

present is up to; abotheARMhosifonof JQ]‘?’n QORRERIH tHNaRbuRl 8f Walervihssighie t he
water insoluble rosin resinis a mxture of a low acid nunber rosin resin

and a hi gh esindeainrmsesent issimtorakouh604.%. The conposition of claim5b
wherein the | ow acid nunber rosin resin has an acid nunber of up to 45. 7.
The conposition of claim5 wherein the high acid nunber rosin resin has 30
an aci d2ewunber f4.ofhabomposition of elbivut! wiageingthe EBmouwt o vesiter ipaoladledpsinm 1

consi sting BPTrERglEos RAEISIIETI ¢, ' pentaerythritol . hydrocar bon
rosin resins and m xtures thereof.
| 5. The composition of claim 1 wherein the water insoluble rosin resin is a
mixture of a low acid number rosin resin and a high acid number rosin resin.
25
6. The composition of claim 5 wherein the low acid number rosin resin has

an acid number of up to 45.

7. The composition of claim 5 wherein the high acid number rosin resin has

30 an acid number from about 45 to about 400.

8. The composition of claim 1 wherein the water insoluble rosin resin is
selected from the group consisting of phenolic, maleic, fumaric, pentaerythritol,
hydrocarbon rosin resins and mixtures thereof.

35
9. The composition of claim 1 wherein the water insoluble rosin resin is

selected from the group consisting of dimerized and polymerized rosins, terpenes,
polyamides, rosin resins, rosin salts, tall oil resins, methacrylic resins, styrene-

acrylic resins, polystyrenesulfonic acid and its salts, and acrylic or vinyl emulsion
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35 9. The conposition of claim1l wherein the water insoluble rosin resinis
sel ected fromthe group consisting of dinerized and pol yneri zed rosins,

t er penes, wopsloymsos des, rosin resins, rosin salts, tall oilPOTASN0235912

met hacrylic resins, styrene- acrylic resins, polystyrenesul fonic acid and
its salts, polgmacy ptepared frommgrionemerss selected JropDtTEs JoE3 o sEtTg USCRNE8912 5
pol ynmers prepar r el t o] : i St o)
acrylic acﬁggegﬁg{ss?&tg?%]@%rgécsiﬂéésﬁée}bg&l%% Ech :é%el%c g@:lyg@?s%iogrég ,&Q%C(Efyl iC
aci d est er spolyhydiel aitgtdis, anethglomethacrytate, hstyrenet viagr styrene, asd yinghacetateny |
styrene, and vinyl acetate rpsin.reins, and m xtures thereof. 10 10. The
conposi ti on"Gf" r&Yr}fi'ﬁp m\AHHFeé’.tﬁefteﬂé anount of oil mixture is up to about 70
wt.% 11. The conposition of claim1l wherein the anobunt of oil mxture is
up to about 55 wt.%_ 15 12. The conpositjon.of claim1l_wherein the anount
of ofl Mxture i10-andie comPaRtonql G ABoLYhegr et of Al gk i B of
cl ai m 1 whegghut 7ohet.9gat er reduci bl e and non- 20 water reducible oils of the
oil mxture are selected fromthe group consisting of polyester, alkyd,

pol yol efin and epoxy ester based oils. 14. The conposition of claim1
wherein the wat efq r edyi dnfpcditdn I ttaimet Wherefdtel dsheuriof sil elixtukeisQipl to

m xture is selected fromthe group consisting of 25 vegetable oils and
fatty acid 8BeWd5¥%. 15. The conposition of claim 14 wherein the

veget able oils are selected fromthe group consisting of rapseed, |inseed,
soybean, castor, dehydrated castor, corn, tung, otticita, carnuba, and
coconut oi s andgsm XFTWe%rﬁ&?s‘itﬁ;ﬁfof B YBwvherBf HiEERSUNt bPBIl RixtGreas Bbdut
wherein the fatty acid ester oils are selected from nonoesters al cohol s of
fatty aci ds15 W% tthebasddpadi%i on of claim 15 further conprising a glycol or
glycol ether to nodify the vegetable oil. 35 18. The conposition of claim
15 further conprising a polyglycol or polyglycol ether to nodify the

veget abl e oil. 208.\WOT0® OapOStigPCTf OsOR/ BIGEPEIB the. Walee redufiie jandoRoryf

claim1l erei Dl gen d_wat: I RS0 I LS ent in
a parts 2V at ?Nglegfrtegg%@fe :86ft %ga%m'ﬁgﬁélgézéa&fﬁ% ff:dg?nﬁ'?)es |gt?®£cgr§§sctia§?€fn 1
wher ei n t hepplygstentalkyd dpotpdlefin amd epadyl asterbasedhoilesi n are present in a parts
rati o of about 1:4 to about 1:1.

14. The composition of claim 1 wherein the water reducible and non-
water reducible oils of the oil mixture is selected from the group consisting of

25 vegetable oils and fatty acid ester oils.

15.  The composition of claim 14 wherein the vegetable oils are selected
from the group consisting of rapseed, linseed, soybean, castor, dehydrated castor,
corn, tung, otticita, carnuba, and coconut oils and mixtures thereof.

30 16. The composition of claim 14 wherein the fatty acid ester oils are selected

from monoesters alcohols of fatty acids.

17.  The composition of claim 15 further comprising a glycol or glycol ether
to modify the vegetable oil.

35
18.  The composition of claim 15 further comprising a polyglycol or

polyglycol ether to modify the vegetable oil.
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10 21. The conposition of claim1l wherein the amount of pH neutralizing
agent is up to about 10 wt.% 23. The conposition of claim1l wherein the
anount ofwplisiesvs al i zing agent is up to about 5 wt.% 1PCTAISOTb®12
conposition of claim1l wherein the pH neutralizing agent is an acid
neutraliging agetd.. Xhe éﬂmosﬁimorsﬁ daion! ehecdimita pigwent @nd waier ipepluble

neutralizin ent is el ect r | sting of primary

anm nes, secg??ﬂg?eﬁma%er?é%segiw a '(-r?? /@ |P3ng%q&§e12§ R’U%OOQ@E? conposition of claim
1 wherﬁl n Ithe neutral I zi ng agent is selected fromthe group consisting of
nmonoet hanol am ne hanol am.ne, S _di net

nmet hyl di et hanol a%q ne r?oé‘?‘?%qtﬂ a%ﬁi%m knﬁ E% m$§®%yﬁ%?%ﬂﬁewat%5 §olu I?I ene
Idmbnte I tri etdym ?%m fﬁ}ﬁﬁ@senpfrﬂ@phmatldldﬁabaﬁ1 :4 teeadzouktittly| ene ami ne, urea,

i butyl am ne, djet ene trjam.n nd m xtures therepf.

conposi tPon of c¥hilkeIComAGSHOn cé&fﬁﬁrf’ SYVRgrelh gram%t oi'ﬁg' & 6Z$'Z$ gn of
claim 27 whey @ @ dodet powwpg. of water present is up to about 25 wt.% 35

29. The conposition of claim27 wherein the anobunt of water present is up
to about 10 wt.% 30. The conposition of claim 27 wherein the anount of

wat er present isp3 up e cRPHsitonf cfdim 2 wherein the amount of pH neutralizing
agent is up to about 5 wt.%.

15
24. The composition of claim 1 wherein the pH neutralizing agent is an

acid neutralizing agent.

25. The composition of claim 1 wherein the pH neutralizing agent is
20 selected from the group consisting of primary amines, secondary amines and

tertiary amines.

26. The composition of claim 1 wherein the neutralizing agent is selected

from the group consisting of monoethanolamine,  diethanolamine,

25 dimethylethanolamine, methyldiethanolamine, triethanolamine, N-
dimethylhexylamine, polyethylene imine, triethylanolamine, propylene dimaine,
hexamethylene amine, urea, dibutyl amine, diethylene triamine, and mixtures

thereof.
30 27.  The composition of claim 1 further comprising water.

28. The composition of claim 27 wherein the amount of water present is
up to about 25 wt.%.

35 29. The composition of claim 27 wherein the amount of water present is

up to about 10 wt.%.

30. The composition of claim 27 wherein the amount of water present is

up to about 5 wt.%.
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