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Water Washable Lithographic Printing Ink

FIELD OF THE INVENTION
[00001] The 1nvention relates to water washable color

newspaper printing inks.

BACKGROUND OF THE INVENTION

[00002] In an attempt to eliminate volatile organic

compounds (VOCs) 1n the pressroom, water-based alternatives

are beilng sought for 1nk formulations. Water-based

printing 1nks for use 1n flexographlc printing processes

—

are known 1n the prior art. This type of printing process

utilizes printing plates whereln the printing 1mages stand

pre——

up 1n relief, 1.e. the areas to be printed are raised above

the non-printing areas. Printing by the flexographic

g
—

ficient

process regqulres relatively low pressure whille su:

pr— pr—
p—

pressure 1s applied to transfer the ink from the face of

the 1mage carrier to the surface of the substrate.

pre——

Examples of useful water-based flexographic printing 1inks

are disclosed 1in U.S. Pat. No. 4,173,554 and The Printing

Ink Manual, edited by R. H. Leach and R. J. Plerce, pages
571-576, 5th edition, (Blueprint, 1993).

[00003] Water-based inks for gravure printing are also

well known. In the gravure process, the printing 1mage 1s

—

engraved 1nto a cylinder 1n the form of cells which become

filled with 1ink. Printing 1s achieved by passing the

substrate between the gravure cylinder and 1mpression

g

roller under pressure. Examples of useful water-based
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gravure printing 1nks are disclosed 1n U.S. Pat. Nos.

4,954,556 and 5,0938,478.

[00004] The offset lithographic printing process presents

a unigque challenge to 1nk formulators since such process

utillizes a planographic printing plate, 1.e. the 1mage and

non—-ilmage areas are 1n the same plane on the 1mage carriler,

and two fluids are concurrently utilized.

[00005] It 1s fairly simple to define an 1mage area by

ralsing 1t above the background as 1n the case of the

flexographic printing plate or lowering 1t as 1n the case

pr— pr—

of the gravure printing plate; avoldance of 1nk adhering to

pre——

"1cult to achieve.

che non—-1mage area 1s not too di
However, when all areas are on the same level, technilqgues

must be utilized to 1nsure that i1ink adheres only to the

lmage area, and not to the non-image area.

—
-

[00006] In conventional offset lithographic printing

processes, the plate 1s damped before 1t 1s 1nked with an

oll-based 1ink. Typically, the damping process utililizes a

fountain solution such as those described 1in U.S. Pat. Nos.

3,877,372, 4,278,467 and 4,854,969. Water will form a film

on the hydrophilic areas (1.e. the non-l1mage areas) of the

printing plate, but will contract into tiny droplets on the

oleophilic areas (1.e. the 1mage areas). When an 1nked

roller containing the oll-based 1nk 1s passed over the

damped plate, 1t will be unable to 1nk the areas covered by

the water film (the non-image areas), but wilill emulsify the

droplets on the water-repellant areas (the 1mage areas) and

these will 1nk up. Such process 1s called offset

lithography because the 1nked 1mage on the plate does not
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directly print onto the paper substrate, but 1s first

pr——

"offset" onto a rubber blanket, and transferred therefrom

onto the paper substrate.

[00007] As mentioned above, conventional offset

g

lithographic printing processes entailils the use of o1l-

based 1nks and water-based fountain solutions. The

B

ink/water balance i1s critical and is gquite demanding of the

pre——

pressman's skills. This 1ssue 1s one of the several

disadvantages assoclated with such printing processes as

compared to flexographlc and gravure printilng processes.

Moreover, the oil-based i1nks and agueous fountaln solutions

pr—
p—

tyvpically employed 1n conventional offset lithographic

pre——

printing processes contailn falrly high levels of

undesirable volatile organic compounds ("VOCs") .

B

[00008] U.S. Pat. No. 3,356,030 discloses the use of a

pr—

water-based printing 1nk 1n respect to a method of

planographic printing utilizing a lithographilc printing

plate whose non—-1mage areas are coated wilith a cured coating

pr—

of a thermosetting silicone resin. However, the patented

—

method also entalls the use of a volatile hydrocarbon

fountain solution which will coat the non-image areas and

which 1s re—-applied between successilive printings. Of

—

course, the use of a volatile hydrocarbon fountain solution

—

the water—-based 1nk

undermines the principal purpose o

—

composlitions of the present i1nvention, 1.e. the avoildance

pr—— pre——
p—

of the use of volatile organic compounds ("VOCs") during

the printing process. Indeed, the water-based 1nk

—

composlitions of the present 1nventlion may be used for

—

offset lithographic printing processes without any fountailn

solution whatsoever.
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[00009] In the 1980s, a resurgence of interest occurred 1in

respect to "waterless" lithographlc printling processes.

Both positive and negative waterless planographic printing

—

plates are commercially available from Toray Industrilies o:

pr——

Japan. The 1mage area of a waterless planographic plate 1s

a photopolymer simllar to that employed for the 1mage area

pr—

of a conventional plate. However, the non-image area 1s

coated with a polymer such as a silicone which 1s 1nk

repellant. Further 1nformation about waterless printing

plates and processes may be found in U.S. Pat. Nos.

5,370,906 and 5,417,749.

[000010] The waterless printing process solved two i1ssues:

I

VOCs emanatling from the fountain solutions and control o:

the ink/water balance by the pressman. However, the

difference 1n surface energy between the 1mage and non-

pr—

1mage areas of the conventional ©

pre——

"set lithographic

printing plate is typically 40 dynes/cm is dramatically

pr—

reduced to 20 dynes/cm in the case of the waterless

printing plate. Therefore the latitude between scumming

and poor print density 1s conslderably narrowed and the

11]

1ssue of VOCs (emanating from the oill-based 1nk) s

W

remalns 1n respect to waterless printing.

[000011] German Offenlegungsschrift DE 41 19 348 Al

—

pertalns to a molstureless offset printing method and a

water—-based printing ink. The 1nk described thereiln 1s one

which will adhere to hydrophilic materials, but not to

hydrophobic materials, and contains a dye, water, 5-50%

water—-soluble macromolecular binder and a hygroscopilic

liquid, preferably a multihydric alcohol.



CA 02654874 2008-12-09
WO 2007/147113 PCT/US2007/071334

[000012] U.S. Pat. No. 5,725,646, which 1s 1ncorporated

—

herein by reference, describes a way of stabilizing a

pre——
—

waterbased o1

fset 1nk composition without drying up on a

conventional multi roller 1nk traln. Such composition

—

elimlinated the principal disadvantages of conventilional

pr—— pr——
—

offset lithographilc printing 1nks, viz. high levels of VOCs

emanating from the oll-based 1nk and the aqueous fountailn

pre——
—

solution and the difficulty in controlling the ink/water

balance, while preserving the principal advantage of the

conventional lithographic printing process, 1.e. high

—
p—

surface energy differential between the 1mage and non-lmage

pr— pr—

areas of the printing plate. It consists of using a

rewetting agent, namely hydroxy ethyl ethylene urea. Since

thlis rewetting agent does not dry, 1t remains 1n the final

film making 1t susceptible to poor water resistance. Use

pr—

of conventional rewettlng agents, such as glycols and

glycol ethers not only 1mparts poor water resistance to the

pr— | . pr—

fina. 11m, but also 1ncreases the tack of the

formulations, thereby limiting 1ts use on high speed

presses.

[000013] U.S. Patent No. 6,444,021, which i1s incorporated

herein by reference, describes water washable color

newspaper 1nks that contain a modified soybean oil-based

resin, a piligment, an acid neutralizatilion agent, and a

p—

humectant. This comblnation of 1ngredilients causes the 1nk

to readlly disperse 1n water or agqueous detergent solutions

that are commonly used for cleaning. The modifilied soybean

oll-based resin provides the water washability when the o1l

1s neutralized 1n the ink formulation providing the
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pre——

washable characteristics of water. These changes

significantly expand coverage possible for newspaper 1nks.

[000014] U.S. Patent No. 6,444,022, which 1is incorporated

herein by reference, describes a water based lithographilc

I

ink comprising water; a modified rosin polymer comprised of

pr— pr—

resins soluble 1n water regardless of the pH of the water,

resin rosiln salts soluble 1n water at pH ranging from 7.5

to 10 and agueous emulsion resins; a modilfied linseed o1l;

and pilgment. This modilified linseed o1l comprises the

pre——

reaction product of a polyglycol and linseed o1l and

—

provides an alternative to the use of hydroxyethyl ethylene

pr——

urea which use has the disadvantage of slow drying and poor

water resistance.

[000015] U.S. Patent Oublication US 2002/0083865 which is

lncorporated herein by reference, describes a water based

lithographic ink composition contalning water, a resin-

bonded pigment, a nonionic surfactant, a rewettlng agent,

p—
p—

and a polymerizable surfactant. This combilnation of

ingredilients allows the lithographic 1nk to dry rapidly at a
rate comparable to oil-based 1nks, to emlt minimal or no

volatile organilic compounds and to be water washable.

[000016] U.S. Patent No. 6,709,503, which i1s incorporated

—
e

fset

hereilin by reference, describes a water based heatset o:

lithographic ink containing water, polyamlde resins or

fumarated rosin resins, hydroxyethylene urea as a

humectant, a modified linseed o0il, a dibutylated

benzoguanamlne, a piligment and p-toluene sulfonic acid.

pre——

This type of 1nks elimlnates volatile organic compounds

from the press room and the need for a humidity chamber 1n



CA 02654874 2008-12-09
WO 2007/147113

PCT/US2007/071334

a manner which does not rely upon modifilied sovbean o1l

based resin.

SUMMARY OF THE INVENTION

[000017] The present invention provides a water washable

pr— pr—

ink for offset lithographic printing comprising:

(a) a modified soybean oll-based resin;

(b) a pigment; and

(c) an acid neutralization agent,

—

whereln sald water washable o©

printing 1nk does not contain any of the

pr—

a modlfied linseed o1l.

[000018] Other objects and advantages of

invention will become apparent from the

description and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

from the group consisting of a humectant,

—

"set lithographic

following selected

a surfactant and

the present

following

[000019] £ has now been surprisingly discovered that

water washable lithographic printing ink,

1n particular

lithographic newspaper printing ink, contailining a modified

soybean oll-based resin can be formulated to have good

pre——

rheologlcal propertiles 1n the absence of

a humectant (1.e.

a rewetting agent), a surfactant and a polyol modified

linseed o01l. Thils makes the preparation of

pr——

present 1nvention more e

pre——

pr—

addition, the removal of humectants such as

ethylene urea from lithographic printing 1ink

B

the 1nks of the

"1clent and less costly. 1In

hydroxyethyl

formulations

allows for faster drying and better water reslstance.
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[000020] While most of the prior art low VOC 1inks,
including those described above, are water based, the 1inks
according to the present 1nvention are water washable. The

1nk compositions according to the present i1nvention have

demonstrated unexpected results having demonstrated that

they provide performance characteristilics that had not been

previously realized. Water washable as used hereiln means,

pre——

regardless of whether the 1nks contain water, they contailn

a modified soybean oil-based resin with acid values

preferably between 20 and 50 1n addition to acid

—

neutralizing agents. This comblnation of i1ngredients at the

indicated percentages causes the 1nk to readilly disperse 1n

water or agqueous detergent solutilions that are commonly used

for cleaning agaln vilieldiling unexpected results. The
resultant 1inks according to the present 1nvention have been
run at speeds up to 45,000 i1mpressilions per hour on standard
newsprint grade paper on a commerclial coldset press using

waterless plates.

[000021] More specifically, it has been demonstrated that

—

resins that are soluble regardless of pH as well as rosin

resins can be eliminated 1n the water—-washable 1nk

formulation according to the present 1nvention. It has

also been demonstrated that water content may be from 0-

—
e

40%, but preferably 10-20%, which 1s below the range of

pre——
p—

prior art water-based offset lithographic newspaper

printing 1nks.

[000022] The discovery of a highly compatible sovya resin

system has vielded unexpected results, which now enable the

pr— pr—

formulation of a waterbased o

"set lithographic 1nk for

newspaper printing that has low and stable tack and
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sustalins runability. Once printed on the newspaper the 1nk

has good rub resistance and a cost comparable to

conventional oill-based newspaper 1nks.

pr—

[000023] Currently, most if not all lithographic offset

newspaper printing 1s done with i1inks which contain milneral

01l or soy bean oi1ls. These 1nks are also used 1n

conjunction with a fountain solutilon which typically

contalns a desensitilzer, a salt, and glycol. In order to

pre——

prevent the evaporation of water from the printing rollers

1t was desirable to have constant humidity. This provided

advantages over exlstling compositions, malinly zero VOC,

water washability, and fast dryving. It has now been found

—

chat the use of a certailn soybean 01l modified resins even

pr——
—

1n the absence of a humectant enable us to eliminate the

humidity control requilirement and use the existing multiple

roller press set-up to print.

[000024] The printing plates for use with the newspaper

pr—

printing 1nk of the present i1nvention should be such that

pr—

the 1mage areas thereof are hydrophilic 1n nature, while

the non—-i1mage areas are hydrophobic 1n nature. An example

pr——

of a sultable printing plate 1s the "waterless" Toray type

pr—

discussed above. However, the 1mage area of the plate need

—

not contain a photopolymer. The 1mage area of the plate

may comprilse, e.d. a gralned aluminum surface whilich has no

coating thereon, but 1s hydrophilic 1n nature. The non-

pr——

1mage area of the plate must, of course, be hydrophobilc 1n

nature. However, the non-image area may be covered wilith any

type of hydrophobic material, provided that such

hydrophobilic materilial adheres to the non-images area of the

plate during the printing process.
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[000025] The water—-washable color newspaper 1nks accordiling

to the present i1nvention comprise a modified soybean o1l-

based resin, a pilgment and an acid neutralization agent.

pre——

It has been discovered that this combination of i1ingredients

disclosed herein causes the 1nk to readily disperse 1n

water or agqueous detergent solutlions that are commonly used

for cleaning. The modified soybean oll-based resin

provides the water washability when the 01l 1s neutralilzed

1n the 1nk formulation providing the washable

pr——

characteristics of water. These changes significantly

expand coverage possilible for newspaper 1nks.

[000026] A water-washable color newspaper ink formula

according to the present 1nvention employs a modified

soybean oill-based resin, which may comprise up to 30-60 wt.

pre——

% of the 1nk composition, while the prior art water-based

pr——

offset lithographilc newspaper printing 1nks were delimited

pr——

at 15-35% of the composition. Embodiments of the modified

soybean oll-based resin according to the present 1nventilion

pre——

are selected from the group consilisting of: alkall refilined

soybean o01l, maleic anhydride, ethoxylated 1,Z2-ethanediol,

polyethylene glycol (PEG), such as Carbowax 400, PEG-6
methyl ether, such as Carbowax 350; and hydrated
monobutyltin oxide, such as Fascat 4100. Normal soybean o1l
may be used to adjust physical propertiles as desired.

pre——

Examples of sovybean oll-based systems sultable for use 1in

the present i1nvention are described 1in U.S. Pat. Nos.

5,167,704 and 4,419,132, both of which are incorporated

herein by reference, which describe, inter alila, non-

petroleum soy based news 1nks.

10
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[000027] The pigment according to the present invention

pr— pr—

may be any of those which are sultable for formulating

p—
p—

offset lithographilc printing 1nks such as CI Pigment

Yellows 1, 3, 4, 5, 12, 13, 14, 17, 55, 65, 73, 83, 97 and

98; CI Pigment Oranges 13, 16 and 46; CI Pigment Reds 2, 3,
4, 10, 12, 48, 48:1, 48:2, 53, 57:2, 81, 104, 140, 170 and

176; CI Pigment Greens 2, 7 and 36; CI Pigment Blues 1,
15:1, 15:2, 15:3, 15:6, 16, 29, 56 and 61l; CI Pigment

Violets 3, 23 and 37; CI Pigment Blacks 6 and 7; and CI
Plgment Whites 6, 7, 18 and 26. The pigment accordiling to

the present 1nvention may be 1n the range of 2-30 wt. %,

p—

and preferably 1n the range of 5-24 wt. %.

[000028] n embodiments according to the present invention

sultable acld neutralization agents are selected from the

— —
e

group conslisting of: monoethanolamine, 1n an amount of from

pr—
pr—

about 1.0-about 3.5 wt. %, sodium hydroxide 1n an amount of

from about 0.o5-about 1.5 wt. %, and n-methyldiethanolamine

1n an amount of from about 2Z2.0-about 7.0 wt *=.

—
—_—

[000029] n the water—-washable newspaper printing ink of

the present 1nvention the water may be present 1n amounts

pr——

of 0 to 40 wt. %; and more preferably 10 to 20 wt. %. Prior

art lithographilc news 1nks typically included a

macromolecular resin binder 1n amounts of 10 to 70 wt. %;

and more preferably 30 to 60 wt. %; and most preferably the

macromolecular resin binder 1s a composlite having up to 5

—
-

wt. % of a resin binder soluble 1n water regardless of the

—

pH of the water; 10 to 70 wt. % of a resin binder soluble

in water at a pH ranging lo- from 7.5 to 10; and up to 20
wt. % of an agqueous emulsilion resin binder. In the waterless

pr——

offset lithographilic news 1nk according to the present

11
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invention, the binder resin content has been reduced to

zero (0).

pr—

[000030] The waterless news 1ink of the present invention

are further 1llustrated by the followling non-limiting

examples 1n which all parts and percentages are by weight,

unless otherwlise 1ndicated.

Example 1 - Preparation of Lithographic Printing Inks #1-4

[000031] Offset lithographic newspaper printing 1inks #1-4

were prepared contalning the i1ngredients listed 1n Table 1
below. Please describe how the formulations were prepared

in relations to Parts A, B and C etc....

Table 1 - List of Igredients for Inks #1-4.

Ingredient | Ink #1 Ink #2 Ink #3 Ink #4
Part A
R2525-18 15.0 15.0 15.0 15.0
Original Modified Soya
Triethanolamine 2.0 2.0 2.0 2.0
Acid neutralization agent
BHT solution 0.5 0.5 0.5 0.5
Antioxidant
Part B
NYTEX 840 4.0 4.0 4.0 4.0
Heavy o1l
CS30071/Resinal Gel/Nytex 809 52.0 52.0 52.0 52.0
blend
Coldset wvarnish
PY 12 Eljon Yellow BG 14.0 —— —— ——
Pigment
PR 57:1 Brilliant Carmine 6B308 —— 14.0 —— ——
Pigment
PB 53:1 Fastogen Blue 5375 SD == ok 14.0 ——
Pigment
P300 luffy Grade Carbon —— —— —— 14.0
Pigment
ASP 602 3.0 3.0 3.0 3.0
Extended powder
NYTEX 809 5.0 5.0 5.0 5.0
Light o1l
Part C

12
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NYTEX 8009 4.5 4.5 4.5 4.5
Light o1l
Total 100 100 100 100
Example 2 - Testing of Lithographic Printing Inks #1-4

[000032] Tests conducted on Offset lithographic newspaper

printing 1nks #1-4 from Example 1 show that the 1nks run

satisfactorily on the press, give good quality prints, and

can be washed up.

[000033] Briefly, each of Inks #1-4 was run on a Heidelberg

Web Systems Mercury-Y printing press. The printling plate,

obtalned from Toray Industries, had an aluminum substrate

coated with a photopolymer whose surface was oleophililic 1n

nature; the non-i1mage area was coated with an oleophobic

sllicone elastomer. The press run was carried out at a

pr—

press speed of 40,000 cph with printing onto Bowater 30 lb.

newsprint stock. Samples obtalned from the press run

exhilblted sharp, well defined, dry i1mages of excellent print

quallty. The non-lmage area exhilbilited negligible toning, and

the 1mage area achilieved a print density of about 0.89,

measured with a densitometer.

B

[000034] The 1nvention has been described 1n terms o:

pr—

preferred embodiments thereof, but 1s more broadly

applicable as will be understood by those skilled 1n the

pre——

art. The scope of the 1nvention 1s only limited by the

following claims.
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WHAT IS CLAIMED IS:
1. A water washable 1nk for offset lithographic printing
comprlsing:

(a) a modified soybean oll-based resin;

(b) a pigment; and

(c) an acid neutralization agent,

—
e

whereln sailid water washable offset lithographic printing

pr——

1nk does not contain any of the followlng selected from the

pr——

group consilisting of a humectant, a surfactant and a modifilied

linseed o1

— —

2 . The 1nk of claim 1, wherein the amount of modified

soybean 01l bases resin present 1s from about 30 to about 60

wt %
3. The ink of claim 2, wherein the modified soybean oil
based resin 1s selected from the group consisting of: an

alkalili refined soybean 011, a maleic anhydride, a

polyethylene glycol (PEG), and a hydrated monobutyltin oxide.

4. The 1ink of claim 2, wherein the modified soybean oil

based resin comprises an alkall refined soybean o1l, a maleilc

pre——

anhydride, a methyl ether of a polyethylene glycol (PEG)

—

having an average molecular weight of about 600 (PEG-6), and

a hydrated monobutyltin oxide.

—

0. The ink of claim 2, wherein the modified soybean oil

pr—
p—

based resin 1s selected from the group consilisting of: an

alkall refined soybean o01l, a maleic anhydride, a

14
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pr—

polyethylene glycol (PEG), a, methyl ether of a PEG having an

pr——

average molecular welght of 600 (PEG-6 and a hydrated

monobutyltin oxide.

O . The i1nk of claim 1, wherein the amount of pigment

present 1s from about 2 to about 30 wt. %.

—

7. The 1nk of claim 1, whereln the amount of piligment

present 1s from about 5 to about 24 wt. %.

3 . The 1ink of claim 1, wherein the pigment 1s selected from

the group consisting of CI Pigment Yellows 1, 3, 4, 5, 12,
13, 14, 17, 55, 65, 73, 83, 97 and 98; CI Pigment Oranges 13,
16 and 46; CI Pigment Reds 2, 3, 4, 10, 12, 48, 48:1, 48:2,
53, 57:2, 81, 104, 146, 170 and 176; CI Pigment Greens 2, 7
and 36; CI Pigment Blues 1, 15:1, 15:2, 15:3, 15:6, 16, 29,

56 and 6l; CI Pigment Violets 3, 23 and 37; CI Pigment Blacks

o and 7; and CI Pigment Whites 6, 7, 18 and Z26.

pr—

9. The 1nk of claim 1, wherein the amount of acid

neutralization present 1s from about 0.5 to about 7 wt %.

10. The 1nk of claim 1, wherein the acid neutralization

pr—
—

agent 1s selected from the group consilisting of:

monoethanolamine and sodium hydroxide.

11. The 1ink of claim 1, wherein the acid neutralilzation

—
-

agent 1s selected from the group consilisting of:

monoethanolamline and n-methyldlethanolamiline.

12. The 1ink of claim 1, wherein the acid neutralilzation

agent 1s methyldiethanolamine.
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13. The ink of claim 1, further comprilising water, whereiln

the water present 1s from about 0 to about 40 wt %.

14. The 1nk of claim 1, further comprising water, wherein the

water present 1s from about 10 to about 20 wt %.
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