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1. Technical Field

The present invention relates to an additive to be added to damping water or damping water
concentrate and also relates to a damping water concentrate containing such an additive, said damping
water being used for lithographic printing (usually offset printing). More particularly, the present invention
relates to an additive for damping water and also to a damping water concentrate containing such an
additive, said additive being capable of superseding isopropyl alcohol (IPA) which has conventionally been
in use as an additive for damping water.

The term "damping water concentrate" as used in this specification is defined as a liquid which is
diluted twice or more with water to prepare damping water (fo be fed to the printing plate) . In the following
description, the amount for formulation is expressed by weight unless otherwise indicated.

2. Background Art

Lithographic printing is a system of printing which is based on the principle that water and oil are
substantially immiscible with each other. It utilizes a printing plate which is made of an image area (or a
lipophilic part (or an ink receptive part) which repels water but accepts oily ink) and a non-image area (or a
hydrophilic part (or a water receptive part) which accepts water but repels oily ink).

In lithographic printing, the printing plate is supplied with water which is customarily called damping
water. It is necessary that damping water be fed to the printing plate in adequate proportion to ink so that it
is uniformly distributed to the water receptive part and ink receptive part.

An excess supply of damping water brings about the emulsification of ink. Conversely, a short supply of
damping water causes the non-image area to atfract ink, resulting in scumming, because of its insufficient
hydrophilicity. Either cases are damaging to printing quality.

Damping water serves to prevent the scumming which would otherwise occur during printing. The
damping water concentrate which has been in common use is an aqueous solution containing chromate and
phosphoric acid (or phosphate) and having an adequate viscosity adjusted with gum arabic or methyl
cellulose.

Continued improvement is being made on the damping water supply unit in order to meet the recent
requirements for higher printing quality and speed and better workability. However, the improvement has
not yet reached the stage at which no skill is required to feed damping water to the printing plate in
adequate proportion to ink. Therefore, it is common practice to prepare damping water by incorporating a
damping water concentrate with 20-25% of IPA. The thus prepared damping water readily wets the non-
image area and facilitates the balanced supplies of ink and damping water. In addition, it reduces the
emulsification of ink into damping water. This leads to the improvement of printing quality, printing speed,
and workability.

The damping water containing IPA has a disadvantage that its use is restricted according to the
Industrial Safety and Health Law (regulation for the prevention of poisoning by organic solvents) and the
Fire Service Law (handling of hazardous substances). The Industrial Safety and Health Law is applicable to
damping water containing more than 5% of IPA. With an IPA content less than 5%, damping water is hardly
effective in the improvement of printing quality. The Fire Service Law is applicable to the storage and
handling of IPA (which is designated as the fourth class petroleum and alcohol). Another disadvantage of
IPA is its high volatility, which makes it necessary to provide the damping water supply unit with an
evaporation preventing means. In addition, IPA is expensive and bad-smelling.

Attempts have been made to produce the desired effect without adding IPA to the damping water
concentrate. They include the use of a surface active agent to reduce the surface tension of water and the
use of a paste or water-soluble resin to increase the viscosity of water. (See Japanese Patent Publication
No. 25075/1980 and Japanese Patent Laid-open Nos. 176280/1983 and 134293/1988.)

Unfortunately, the damping water poses the following problems if it is prepared from a damping water
concentrate containing no IPA.

(1) Fill-in of dots in the image area.

(2) Scumming of the non-image area.

(3) Excessive emulsification of ink by the surface active agent.
(4) Foaming by the surface active agent.

The improvement of workability by the addition of 20-25% of IPA to water was investigated by R.
Bssemir of Sun Chemicals, Inc. He reported that IPA reduces the surface tension of water as well as
increases the viscosity of water. He also proposed the fountain solution efficiency (FSE) as the function
required of damping water. FSE is defined by the equation below, assuming that the surface tension of
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water is 73 (dyn®*cm-') and the viscosity of water is 1.0 (cP).
FSE = 73 - Fy/F,

(where F; denotes the surface tension of damping water and F, denotes the viscosity of damping water.)
The value of FSE should be greater than 40.

3. Disclosure of the Invention

An object of the present invention is to provide an additive for damping water and a damping water
concentrate containing said additive. The additive supersedes IPA and imparts the necessary performance
to damping water as IPA does.

The first aspect of the present invention resides in an additive for damping water for lithographic
printing, said additive comprising a water-soluble glycol monoalkyl ether selected from the group consisting
of di- or tri-ethylene glycol monoalky! ethers and di- or tri-propylene glycol monoalkyl ethers, and a nonionic
surface active agent having a fluoroalky! group.

The second aspect of the present invention resides in a damping water concentrate for damping water
which contains said additive in an amount equal to 40-80 wt%.

The third aspect of the present invention resides in a process for preparing damping water for
lithographic printing which comprises adding said additive to a commercial damping water concentrate.

The present invention produces the effect of obviating the necessity of IPA without posing problems in
lithographic printing associated with the fill-in of dots in the image area, the scumming of non-image area,
the excessive emulsification of ink by the surface active agent, and the foaming by the surface active agent.

4. Best Mode for Carrying Out the Invention

(1) There are no specific restrictions on the water-soluble monoalkyl ether that can be used in the
present invention, so long as it meets the requirements set forth in the claim. The typical examples
include the following.

e Diethylene glycol monoethyl, butyl, isobutyl, propyl, or isopropyl ether.

e Triethylene glycol monomethy, ethyl, butyl, or isobutyl ether.

e Propylene glycol monoethyl, butyl, isobutyl, propyl, or isopropyl ether.

e Dipropylene glycol monomethyl, ethyl, butyl, or isobutyl ether.
There are no specific restrictions on the nonionic surface active agent that can be used in the present

invention. Those which are represented by the formula below are preferable.

CgF1,S,N+C,H,0+,H (n = 10-20)
|
R

(where R denotes hydrogen or a C1-4 alkyl group.)

Examples of the nonionic surface active agent include "Surflon S-145" made by Asahi Glass Co., Lid.
and "Florad FC-170" made by Sumitomo 3M Co., Ltd.

The nonionic surface active agent having a fluoroalkyl group lowers the surface tension of damping
water even with a very small amount, without causing the emulsification of ink. It should be used in an
amount of 0.1-1.0 part for 100 parts of glycol monoalky! ester. With an amount less than 0.1 part, it does
not lower sufficiently the surface tension of damping water. With an amount in excess of 1.0 part, it is liable
to cause the emulsification of ink.

The additive for damping water, which is composed of the above-mentioned glycol monoalkyl! ether and
specific nonionic surface active agent, is added to a commercial damping water concentrate which is diluted
afterward to prepare damping water. The amount of the additive should be 1.5-2.0% or more, which is
enough for the FSE value to be not less than 40. Although there are no upper limits, an amount of 4.0-5.0%
will be enough. An excess amount produces no additional effect but poses problems associated with
anomalous emulsification. It was confirmed by the present inventors that the additive for damping water is
as effective as IPA (in terms of FSE) with one-fourth to one-tenth the amount of IPA.

The additive for damping water can also be used as one component of damping water. In this case, it
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should be used in an amount of 40-80%, preferably 45-60%. With an amount less than 40%, it does not
yield an FSE value not less than 40. With an amount in excess of 80%, it dose not yield an FSE value not
less than 40 because it decreases the solubility of the desensitizing component. Table 3 shows an example
of the damping water concentrate pertaining to the present invention.

Examples

To evaluate the effect of the additives pertaining to the present invention, they were added to pure
water and the resulting solutions were tested for surface tension and viscosity and the FSE values were
calculated from them. The results are shown in Table 1. It is noted from Table 1 that an amount of 1.5-2.0%
is enough to yield FSE values greater than 40.

To evaluate the effect of the damping water concentrates formulated as shown in Table 2, it was added
to pure water and the resulting solutions were tested for surface tension and viscosity and the FSE values
were calculated from them. The results are shown in Table 3. It is noted that it is possible to relatively
reduce the amount of the additive for damping water (glycol monoalky! ether incorporated with a nonionic
surface active agent) by making a proper selection of other agents for the damping water concentrate. In
other words, an amount of 0.5% in terms of glycol monoalkyl ether (or an amount of 1% in terms of loads)
for pure water is enough to yield FSE values greater than 40.

The abbreviations used in the tables stand for the following compounds.

PG-MPE : propylene glycol monopropyl ether
DEG-MBE : diethylene glycol monobutyl ether
DEG-MIBE : diethylene glycol monoisobutyl ether
TEG-MBE : triethylene glycol monobutyl ether
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Table 1

Amount added (%) Surface tension (dyn/cm) Viscosity (cP) FSE

Pure water 0.0 73.00 1.000 0.00
PG-MBE (¥ 1.0 45.09 1.158 34.06
2.0 37.41 1.178 41.24

3.0 34.65 1.188 43.83

4.0 31.51 1.317 49.07

5.0 27.91 1.366 52.57

DEG-MBE (¥ 1.0 41.41 1.048 33.49
1.6 34.57 1.076 40.87

3.0 29.76 1.171 47.59

4.0 26.86 1.200 50.62

5.0 25.71 1.286 53.01

DEG-MIBE (%) 1.0 41.51 1.072 34.28
1.6 34.35 1.135 42.74

3.0 29.49 1.189 48.20

4.0 26.81 1.243 51.43

5.0 25.67 1.297 53.21

TEG-MBE (%) 1.0 40.29 1.086 35.20
2.0 35.64 1.105 40.75

3.0 31.70 1175 46.02

4.0 29.73 1.232 48.87

5.0 26.51 1.254 51.86

* used in addition with 0.5% of "Surflon S-145".
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Table 2
DEG-MBE 500 parts
Tributyl phosphate 3.0
"Surflon S-145" 2.0
Ethylene oxide-propylene oxide copolymer 15.0
PEG 400 30.0
Phytic acid 16.0
Citric acid 16.0
Ammonium nitrate 24.0
Monoethanolamine 15.0
Antiseptic 10.0
Acetylated starch 6.0
Water 363.0
Total 1000.0
Table 3
Amount added (%) Surface tension (dyn/cm) Viscosity (cP) FSE
0.6 37.36 1.10 39.04
1.2 36.24 1.13 40.93
2.0 30.82 117 46.66
3.0 27.83 1.22 50.19
4.0 25.22 1.26 52.98
5.0 23.16 1.32 55.45

Claims

An additive for damping water for lithographic printing, said additive comprising a water-soluble glycol
monoalkyl ether selected from the group consisting of di-or fri-ethylene glycol monoalkyl ether and di-
or tri-propylene glycol monoalky! ether, and a nonionic surface active agent having a fluoroalkyl group.

An additive for damping water for lithographic printing as set forth in Claim 1, wherein the nonionic
surface active agent is one which is represented by the formula below.

CgF,7S,N+C,H,09- H (n = 10-20)
|

R

(where R denotes hydrogen or a Cy -4 alkyl group.)

An additive for damping water for lithographic printing defined in Claim 1, wherein the nonionic surface
active agent is used in an amount of 0.1-10 parts by weight for 100 parts by weight of the glycol
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monoalkyl ether.

A damping water concentrate for lithographic printing which contains the additive defined in Claim 1 in
an amount of 40-80 wit%.

A process for preparing damping water for lithographic printing which comprises adding the additive
defined in Claim 1 to a commercial damping water concentrate.
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