
2 1 APR 2006 '166166'  WO 03/042308 PCT/US02/35912  LOW TACK WATER WASHABLE
LITHOGRAPHIC PRINTING INKS BACKGROUND OF THE INVENTION 5 Field of the
Invention The invention relates to low tack water washable lithographic
printing Ink  compositions. Description of Related Art 



10 In an attempt to eliminate volatile organic compounds ("VOCs") in the
pressroom, alternatives to conventional fountain based and oil based inks
are being  sought. Examples of useful waterbased flexographic 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 edition,
(Blueprint, 1993). Examples of useful 15 waterbased gravure printing inks
are disclosed in U.S. Pat. Nos. 4,954,556 and  5,098,478. The lithographic
printing process has always presented unique challenges to  ink
formulators, since such process utilizes a planographic printing plate,
wherein  the image and non-image areas are in the same plane on the Image
carrier, and 



20 two fluids are concurrently utilized to insure that ink adheres only to
the image area,  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, I    2 1 APR 2006 WO
03/042308 



PCT/US02 /35912 5 and requires a high level of skill. This is one of
several disadvantages associated  with such printing processes, as compared
to flexographic and gravure printing  processes. Moreover, the oil based
inks and aqueous fountain solutions typically  employed in conventional
offset lithographic printing processes contain fairly high  levels of
undesirable VOCs, generally from 30 to 45%. Further, the cleaning  10
solutions used for press wash up may also contain VOCs. United States
Patent No. 3,356,030 discloses the use of a waterbased  printing ink for
planographic printing utilizing a "waterless" lithographic printing plate
(i.e. whose non-image areas are coated with a cured coating of a
thermosetting  



silicone resin). However, the method entails the use of a volatile
hydrocarbon 15 versus aqueous fountain solution which will coat the
non-image areas and is re- applied between successive printings.
Unfortunately, the use of a volatile  hydrocarbon fountain solution
undermines the principal purpose of using the  waterbased ink compositions,
namely, the avoidance or elimination of the emission  of VOCs during the
printing process. 20 In the 1980s, a resurgence of interest In "waterless"
lithographic printing  occurred. Further information about waterless
printing plates and processes may be  found in United States Patent Nos.
5,370,906 and 5,417,749. German  Offenlegungsschrift DE 41 19 348 Al
pertains to a moistureless offset printing  



method which uses a waterbased printing ink. The ink described therein is
one 25 which will adhere to hydrophilic materials, but not to hydrophobic
materials, and  contains a dye, water, 5% to 50% of a water soluble
macromolecular binder, and a  hygroscopic liquid, preferably a multihydric
alcohol. A method for preparing lithographic Inks is described in US Patent
5,431,721  where rosins are modified with water reducible short oil alkyds,
in the presence of  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. 2 2 1 APR 2006
Other approaches have suggested the use of a humidity chamber (US Patent
5,725,646) or  special rewetting agents to prevent the evaporation of water
from the printing rollers (US Patent  6,444,021). The rewetting agents
affect the printability of the ink, as they do not dry effectively  



without heat and are therefore more costly to print with. In addition these
compositions require 5 higher concentrations of humectant or rewetting
agent to achieve the desired tack stability for  the ink. Further, in US
Patent No. 6,444,022 the water based lithographic ink uses certain  linseed
oil modified resins and humectants which extinguished the need for the
humidity  chamber associated with waterbased inks described in US Patent
5,725,646, but the inks  retained gloss and drying problems. 10 Accordingly
there is a need for a water washable lithographic ink composition having
low VOC  content that uses no humectants which maintains good printability
such as good tack and  dynamic viscosity properties and has have high
gloss, without causing any toning or set off at  



room temperature immediately after printing. 15 SUMMARY OF THE INVENTION It
has now been found that the above objectives can be realized by employing a
lithographic  printing ink comprised of a water insoluble rosin resin
dispersed in an oil mixture of non-water  20 reducible oils and water
reducible oils, a pigment and a pH neutralizing agent. According to the
invention, there is provided a water washable lithographic printing ink
composition comprising: water insoluble rosin resin; 25 an oil mixture of
water reducible and non water-reducible oils;  



pigment; and a pH neutralizing agent. 3 2 1 APR 2006 Preferably, the amount
of water insoluble rosin resin present is up to about 90 wt.% and/or the
amount of water insoluble rosin resin present is up to about 45 wt.%. The
water insoluble rosin resin may be a mixture of a low acid number rosin
resin and a high  5 acid number rosin resin which preferably has either an
acid number of up to 45 or has an acid  number from about 45 to about 400.
The water insoluble rosin resin may be selected from the group consisting
of phenolic, maleic, 



fumaric, pentaerythritol, hydrocarbon rosin resins and mixtures thereof. 10
The water insoluble rosin resin may be 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
polymers prepared from monomers selected from the group consisting of
acrylic acid esters, 15 fatty acid esters, methacrylic acid esters, acrylic
acid esters of polyhydric alcohols, methyl  methacrylate, styrene, vinyl
styrene, and vinyl acetate rosin resins, and mixtures thereof. The amount
of oil mixture may preferably be up to about 70 wt.% or up to about 55
wt.%. 20 The water reducible and non-water reducible oils of the oil
mixture may be selected from the 



group consisting of polyester, alkyd, polyolefin and epoxy ester based oils
or The water reducible and non-water reducible oils of the oil mixture may
be selected from the  group consisting of vegetable oils and fatty acid
ester oils, the vegetable oils preferably being 25 selected from the group
consisting of rapseed, linseed, soybean, castor, dehydrated castor,  corn,
tung, otticita, carnuba, and coconut oils and mixtures thereof and the
fatty acid ester oils  preferably being selected from monoesters alcohols
of fatty acids. The composition may further  comprise a glycol or glycol
ether to modify the vegetable oil or a polyglycol or polyglycol ether to
modify the vegetable oil. 3a 2 1 APR 2006 



The pigment and water insoluble rosin resin are preferably present in a
parts ratio of about 1:8 to about 1:1, more preferably about 1:4 to about
1:1. 5 The amount of pH neutralizing agent is preferably up to about 10
wt.%, more preferably up to about 5 wt.%. The pH neutralizing agent may be
an acid neutralizing agent. 10 The pH neutralizing agent is preferably
selected from the group consisting of primary amines, secondary amines and
tertiary amines. The neutralizing agent may preferably be selected from the
group consisting of  monoethanolamine, diethanolamine,
dimethylethanolamine, methyldiethanolamine, 15 triethanolamine,
N-dimethylhexylamine , polyethylene imine, triethylanolamine, propylene  



dimaine, hexamethylene amine, urea, dibutyl amine, diethylene triamine, and
mixtures thereof. The composition may further comprise water and more
preferably the amount of water present 20 is up to about 25 wt.%. 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 linseed based alkyds, can be  25 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 pigment
colorants they produce water washable  



lithographic inks of low VOC content having excellent tack and dynamic
viscosity and gloss  profiles for printing. 3b 2 1 APR 2006 WO 03/042308
PCT/US02/35912 5 Water Insoluble Rosin Resin The water insoluble rosin
resin is made of rosin resin modified with mixtures of  bifunctional
non-water reducible oils/polyesters and water reducible oils/polyesters,
alkyds, and the like. The water insoluble rosin resin is comprised of low
and high  



acid number resins. The low acid number resins will have an acid number of
up to 10 about 45. The high acid number resin will have an acid number of
about 45 to  about 400. The water insoluble rosin resin Is synthesized to
be comprised of up to  about 90% of low acid number resin and up to about
10% high acid number resin  or to have a parts ratio of less than 1 part
high acid number resin to about 9 parts  low acid number resin. The water
insoluble rosin resin may also include small 15 amounts of a free flow
varnish. This amount will vary depending on required  flowability for the
varnish or ink and is within the discretion of those skilled in the art.
Suggested water insoluble rosin resins include, but are not limited to,
phenolic, maleic, fumaric, pentaerythritol, hydrocarbon resins, and/or
mixtures of these  



groups, water insoluble resins, water soluble polyamide resins, rosin
resins, rosin  20 salts, tall oil resins, methacrylic resins,
styrene-acrylic resins, polystyrenesulfonic acid and its salts, and acrylic
or vinyl emulsion polymers prepared from monomers  selected from the group
consisting of acrylic acid esters, fatty acid esters,  methacrylic  acid
esters, acrylic acid esters of polyhydric alcohols, methyl  methacrylate,
styrene, vinyl styrene, and vinyl acetate, and mixtures thereof. The 25
rosin resins may be gelled and/or free flowing resins. Preferred rosin
resins are  Filtrez 615, Filtrez 681, Albertol KP410, Albertol KP700,
Albertol KP767, all  manufactured by Akzo-Nobel Chemicals, Inc., Chicago,
II. The above mentioned  rosin resins are representative of high molecular
weight modified rosin resins have  



low compatibility in mineral oils and are soluble in 2-ethylhexyltallate,
fatty ester 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. Oil 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, II.) 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 



4 2 1 APR 2006 WO 03/042308 PCT/US02/35912 5 molecular weight (less than
300), and are readily adsorbed by the substrate to  provide quick setting
and drying inks. The use of non-water reducible oils and/or  polyesters in
their unreacted-form solubilize the water insoluble rosin resin. If the
viscosity of the resulting ink varnish is high the amount of oil can be
used to adjust  and help in manufacturability  and printability. 10 The
water washable lithographic printing ink composition of the present  



invention contains a mixture of oils comprised of both water reducible and
non- water reducible oils. The water reducible oil and/or polyester
mixtures comprise the  reaction product of various glycols or polyglycois
and linseed or other vegetable oil.  They may also include lithium
ricinoleate, phthalic anhydride and triphenyl 15 phosphate. Other water
reducible oils for use in the present invention, Include, but  are not
limited to, modified or unmodified oils, linseed oil, olive oil, castor
oil,  soybean oil, other vegetable oils, and mixtures thereof. Preferred
water reducible  oils polyesters are modified linseed oils such as DV 1469
DVPED200, both  manufactured by Reichold Inc., Durham, NC., alcohol
modified linseed oils such as 20 Resydrol Val 5227W, manufactured by
Akzo-Nobel Chemicals, Inc., Chicago, II.,  



maleinized linseed oils such as Maleinized ARLO, manufactured by Degan Oil,
Jersey City, NJ, and modified linseed oils with methoxy alcohol such as
Maleated  ARLO, manufactured by Sun Chemical, Ft. Lee, NJ. The water
reducible  oils/polyesters may be added to the composition directly or
contained 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 Magle 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  



MagieSo  62, both manufactured by Magie Brothers Oil, Franklin Park, II.;
fatty acid  ester oils such Nirez 9012, manufactured by Arizona Chemicals,
Jacksonville, FI.;  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. 5 


