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Claim

1. An aqueous ink composition having a surface
tension of 30 to 35 dyn/cm, comprising; ‘
v the ronge oF

(a) a dye having an absorption wave length) ve=stsin

200 to 800 nm ia—the phatesongitigen wage—lenath ranoe-of—o

(b) an evaporation controlling agent, and

(c) a surfactant.

7. A process for producing a lithographic printing
plate, comprising;

{i) printing an aquecus ink composition on a
positive type photosensitive plate by ink-jet printing,
wherein said ink compogition has a surface tension of 30 to

an o
35 dyn/cmﬁ{comprises;

W e roncge c%

(a) a dye having an absorption wave length)iidsia
200 to 800 nm,-

.o /2
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(b) an evaporation controlling agent, and

(¢) a surfactant,

{ii) exposing the printed plate to light, followed
by developing.

12, The process according to Claim 7 wherein said
dye (a' is present in an amount of 1 to 20 % by weight, said
evaporation controlling agent (b) is present in an amount of
5 to 40 % by weight and said surfactant (c) is present in an
amount of 0.1 to 5 % by weight; % by weight being based on

the total composition weight.
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COMPLETE SPECIFICATION

NAME OF APPLICANT(S):

Nippon Paint Co., Ltd.

ADDRESS FOR SERVICE:
DAVIES & COLLISON -

Patent Attorneys
1 Little Collins Street, Melbourne, 3000.

INVENTION TITLE:
Ink composition and process for producing a lithographic printing plate using the

same

The following statement is a fuil description of this invention, including the best method
of performing it known to me/us:-



i

15

20

25

- la--

FIELD OF THE INVENTION

The present invention relates to an ink composition
and a process for producing a lithographic printing plate
using the same., More particularly, the present invention
relates to a direct pletemaking system for offset printing
wherein lithographic printing plates are prepared directly
by ink-jet printing from digital information in a computer
or a facsimile machine without dé&ng a positive film, and an
aqueous ink composition therefor.

BACKGROUND OF THE INVENTION

Offset printing using lithographic printing plates

is used in various printing areas, such as rewspaper

printing, commercial printing and the like, because print

quality is superior to other printing processes. Most of
the lithographic printing plates for offset printing are
photosensitized plates (PS plates) having a photosensitive
layer on a substrate and are classified into two types. One
is a negative type wherein a portion exposed to light is
cured,-and the other is a positive type wherein a portion
exposed to light is developed or eluted. The positive type
one is mainly used for high quality color printing of for
example posters, because the printing qualities are better
than the negativé type one.

On the other hand, computer technique has been

remarkably developed in these days and a direct platemaking
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system has been proposed in which lithographic printing
plates are made directly from the digital information output
from computers or facsimile machines without using a
positive or negative film.

In the direct platemaking system, a laser
platemaking is known to the art. The laser platemaking is a
scanning exposure process wherein a laser light is scanned
on a photosensitive plate, such as a wipe-on plate, a PS
plate and an electrophotographic plate, according to the
digital information to form a pfihting plate without a
positive or negative film. The photosensitive plate to be
exposed to laser light does not have sufficient sensitivity
and therefore the laser light has to have a high output
power, sO as to make the system cost-up. Also, the system
needs complicated optical means for conducting the laser
light, and driving means fox scanning the whole surface of
the photosensitive plate, so that the apparatus is made
large.

An ink-jet platemaking is alsc known to the art.
For example, Japanese Kokai Publication 56-113456 discloses
a procéss wherein a photocurable silicone o0il is printed by
ink-jet printing to form a non-image area. Japanese Kokai
Publication 64-27953 discloses a process wherein a
hydrophobic material, which is solid at room temperature and
melts at an elevated temperature, is printed by an ink-jet
process using a thermal head on the plate to form an image

area. Also, Japanese Kokai Publication 51-84303 discloses
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four processes wherein a silicone is printed by an ink-jet
process, or wherein a catalyst for curing the silicone is
printed on the silicone layer, or wherein a
photopolymerizable ink recepter which can be bound with the
silicone is printed thereon, or wherein light absorbing
liquid is printed on the photocurable silicone layer. In
the formar two processes, the printed portion is a non-image
pertion and the later two processes, the printed portion is
an image portion.

The process of Japanese Kokai Publication 56-113456
is not good in economical viewpoints, because a large amount
of silicone o0il is printed as the non-image portion which is
larger than the image portion. The resolution is also poor
because printed portion by silicone o0il is a non-image
portion. 1In the process of Japanese Kokai Publication 64-
27953, the hyddrophobic ink material should be liquid at an
elevated temperature whose viscosity is low enough to be
used for ink-jet printing, and, as the result, solidified
image area at room temperature is not strong enough to make
many copies in printing. Also in the process of Japanese
Kokai Publication 51-84303, the plate material to ke printed
and the ink to form image area should be specific and
therefore the process is not good for practical use.

SUMMARY OF THE INVENTION

The present invention provides a process for
producing a lithographic printing plate which has excellent

printing durability by way of ink~jet printing, and an



agueous ink composition therefor. The aqueous ink
composition of the present invention has a surface tension
of 30 to 35 dyn/cm, and comprises (a) a dye having an

N be range =
absorption wave lengthwisln 200 to 800 nm ==the

and (c) a surfactant.

The present invention also provides a process for
producing a lithographic printing plate which comprises

10 printing the above mentioned aqﬁébus ink composition on a

Eﬁﬁ:, positive type photosensitive plate by ink-jet printing, and

Ed.: then exposing the printed plate to light, followed by

.o developing.

E '::‘ DETAILED DESCRIPTION OF THE INVENTION

":6‘ 15 The aqueous ink composition of the present
invention is func¢tioned as a mask film on the photosensitive
plate and therefore should absorb a light having the wave

cesed length range in which the positive type photosensitive plate

.::FE will be photosensitive. The dye (a) therefore has to have

0 20 an absorption wave length in the wave length range in which
[ L2 1 ]

-yuog the plate will be photosensitive. Preferred dyes (a) are
Y water soluble or water dispersible and the light absorption
L 4 L ]

e -

%" should be high enough to patternize the photosensitive

plate, especially having an average light absorbance of 500
25 within the photosensitive wave length range of the
photosensitive plate. For example, when the photosensitive

plate is prepared from naphthoquinonediazide and a novolac
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resin so as to have a photosensitive wave length range of
350 to 430 nm and exposed to a metai halide lamp, preferred
dyes are Cathieon Black BXH (C.I. Acid Black 119),
Sunchromine Black ET conc. (C.I. Mordant Black II), Direct
Black BH, Sumilight Supra Yellow 2GL (C.I. Direct Yellow
39), Kayacyl Yellow GG (C.I. Acid Yellow 17), Procion Brill
Yellow GG (C.I. Reactive Yellow 2), a mixture thereof and
the like.

The evaporation controlling agent (b) of the
present invention inhibits the éQéporation of the solvents
{e.g. water) of the ink composition to prevent nozzle
plugging. Examples of the evaporation controlling agents
are polyhydric alcohols, such as dihydric alcohols (e.g.
ethylene glycol, diethylene glycecl, triethylene glycol,
tetraethylene glycol, propylene glycol, dipropylene glycol
and polyethylene glycol), trihydric alcohols (e.g. glycerol
and trimethylolpropane); a mixture thereof; and the like.

The surfactant (c) of the present invention
controls a surface tension of the ink composition in order
to prevent repelling and spreading of the ink composition on
the photosensitive plate. It also prevents the
photosensitive layer on the plate from dissolving with the
ink composition. The surfactant {(c) is not limited as long
as the surface tension of the ink composition is adjusted to
30 to 35 dyn/cm, preferably 31 to 34 dyn/cm, and can be
anionic¢, cationic or nonionic, If the ink-jet printing is

conducted by a continuous jetting type, the surfactant (c)
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is preferably nonionic because the ink is electrostatically
charged at the nozzle tip and changes direction in an
electric field. The surfactant may preferably have an HLB®
value of 12 to 14. Typical examples of the surfactants (c)
are a polyethyleneglycol alkylphenyl ether, such as
polyethyleneglycol nonylphenyl ether and polyethyleneglycol
lauryl ether; an aliphatic acid diethanol amide; a sodium
alkylnaphthalene sulfonate; polyethyleneglycol nonylphenyl
ether sulfate; polyethyleneglycol lauryl ether sulfurig¢ acid
triethancl amine; a phosphoric éé&d ester of
polyethyleneglycol alkyl ether or polyethyleneglycol alkyl
phenyl ether; a mixture thereof; and the like.

The aqueous medium of the ink composition is mainly
deionized water. An organic solvent, such as alcohols may
added thereto.

The agueous ink composition 6f the present
invention may contain other components, such as a buffering
agent, a solubilizing agent, a defoaming agent, a
bactericide, a stainprevofing agent, a mildewcide and the
like.

In the agueous ink composition, the dye (a) may be
present in an amount of 1 to 20 % by weight, preferably 3 to
10 % by weight, based on the total amount of the
composition. Amounts of more than 20 % by weight may
generate agglomerates and the like. The evaporation
controlling agent (b) may be present in an amount of 5 to 40

% by weight, preferably 10 to 20 % by weight based on the
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total composition weight. If the agent is more than 40 % by
weight, the ink composition may dissolve the photosensitive
layer of the plate. The surfactant (c¢) may be present in an
amount of 0.1 to 5 % by weight, preferably 0.5 to 3 % by
weight, based on the total composition weight. Amounts of
more than 5 % by weight do not provide the technical effects
of it in proportion to the amount.

The ink composition may be prepared by mixing the
ahove mentioned components. The composition is required to
have a surface tension of 30 to 35 dyn/cm. If it is less
than 30 dyn/cm, repelling may occur. If it is more than 35
dyn/cm, spreading may occur.

In the process of the present invention, the ink
composition obtained above is printed on the positive type
photosensitive plate by way of ink-jet printing. The
positive type photosensitive plate can be anyone which 1is
commercially available. For example, the plate may be
prepared by coating a photosensitive resin composition
comprising naphthiogquinonediazide and a novolac resin on a
substrate. Examples of the substrates are paper, plasticé,
aluminum and the like. These photosensitive plates are
commercially available for commercial printing and newspaper
printing and have sufficient sensitivity, resolution and
printing durability.

The ink-jet printing is a process wherein an ink is
dropwise transferred onto the positive type photosensitive

plate in accordance to electric signal of information
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pattern to be printed. The ink~je¢t printing is disclosed in
US Patents 3,465,350, 3,465,351, 3,805,273, 3,832,579,
3,673,601, 3,683,212, 3,582,954, 3,060,429, 3,747,120, UK
Patent 1,042,308 and the like. An ink-jet printing
apparatus is also commercially available, for example Ink-
jet Printer HG-800 available from Seiko Epson Co., Ltd and
the like.

The printed photosensitive plate is then exposed to
light. The light sources emit light having a emission wave
length within the photosensitivé wave range of the
photosensitive plate. Typical examples of the light sources
are a metal halide lamp, a high pressure mercury lamp and
the like.

After exposing to lighkt, the plate is developed to
remove the exposed portion with a developer. The developed
plate may be subjected to general treatmen*ts, such as
finishing and the like, to obtain a lithographic printing
plate.

In the process of the present invention, the images
are printed out by ink-jet printing. Thus, printing is
rapidly conducted and the apparatus can be made compact
because complicated light systems are not needed.
Platemaking cost is therefore reduced and its maintenance
becomes easy.

The ink composition of the present javention makes
it possible to directly conduct platemaking from digital

information output from computers or facsimiles without a
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positive film.

Ii. the process of the present invention, the
conventional positive type photosensitive plates are usable
and therefore good sensitivity and resolution are
expected. Also, the resulting printing plates also have
excellent printing durability.

The ink composition of the present invention does
not have problems of repelling and spreading when printed
and therefore printing qualities are goud.

BRIEF EXPLANATIONS OF TH& DRAWINGS

Fig.l is a graph showing relations between the
surface tension of the ink composition and the quality of
the printed images.

Fig.2 is a graph showing the change of the
remaining ink amount when an amount of the evaporation
controlling agent (i.e. ethylene glyccl} is changed. No. 1,
2, 3 and 4 represent Examples 25-27 and Comparative Example
11, respectively.

EXAMPLES

The present invention is illustrated by the
following examples which, however, are not to be construed
as limiting the present invention to their details.

Examples 1 to 15

The dyes listed in Table 1 was employed and an
agqueous ink composition was prepared from the following

ingredients.

Ingredients Parts by weight
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Glycerol 20.0
Deionized water 80.0
Polyethyleneglycol nonyl 2.0
phenyl ether

Dye listed in Table 1 2.0
Total 104.0

The obtained ink composition was charged in an ink-
jet printer available from Seiko Epson Co., Ltd. as Ink-jet
Printer HG-800, and printed on a positive type
photosensitive plate available from Nippon Seihaku Co., Ltd.
as Esperl:. It was then exposed to a metal halide lamp
having an output of 3 KW, and developed with a developer.
The image quality of the cobtained printing plate was
evaluated and the result is shown in Table 1.

Example 16 and Comparative Example 1

An ink was prepared as generally described in
Example 1, with the exception that the dye was not
formulated (Comparative Example 1) or 5 parts by weight of
the dye (Kayacyl Yellow GG) was employed. The same printing

test was COnducted‘andlthe result is also shown in Table 1.
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Table 1

Example Dye name Amount Printed image quality1
number (parts) g
50 mJ/cm 100 mJ/cm
1 Sumilight Supra Yellow 2GL 2 4 2
2 Sunchromine Black ET conc. 2 4 1
3 Sumilan Black WA 2 3 1
4 Direct Black BH 2 5 1
5 Japanol Fast Black D conc. 2 - -
6 Sumiacryl Black G 2 - -
7 Procion Brill Yellow H-5G .2 5 1
8 Sumiacryl Black AP .2 3 1
9 Nigrosine 2 2 1
10 Cat! *eon Black BXH 2 4 1
11 Opal Black new conc. 2 - -
12 Opal Black GNH 2 1 i
13 Cathilon Black ABH 2 - -
14 Malackite Green 2 4 2
15 Kayacyl Yellow GG 2 4 4
16 Kayacyl Yellow GG 5 5 5
Comp. Ex.
1 Nothing 0 0 e

1 Evaluation of printed images; 0 shows nothing remaining..

1 shows almost disappearing.
4 shows good or slight thin.

3 shows slightly thin.
5 shows good.

2 shows quite thin,
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Examples 17 to 24 and Comparative Example 2 to 9

The surfactant listed in Table 2 was employed and
an aqueous ink composition was prepared fiom the following”

ingredients and the surface tension is also shown in Table

2.

Ingredients Parts by weight
Glycerol 20.0
Deionized water 80.0
Surfactant listed in Table 2 2.0
Kayacyl Yellow GG o 2.0
Total 104,0

The obtained ink composition was printed and
developed as generally described in Example 1 and the image
gquality of the obtained printing plate was evaluated and the
result is shown in Table 2. The relation of surface tension
and printed image quality is also shown in Fig.l. As is
apparent from Fig.l, the ink compositions within the claimed
surface tension range have good properties in repelling and
spreading and also provide excellent image quality.

Comparative Example 10

An ink was prepared as generally described in
Example 1, with the exception that an agueous ink for ink-
jet printing, which had the surface tension as shown in
Table 2, was employed. The same printing test was conducted

and the result is also shown in Table 2.
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Table 2
Example Surfactant Surface_ | Printed
number tension”' | image
dyn/cm quality
17 Polyethyleneglycol lauryl ether (ET 143) HLB=14 30.8 4
18 Polyethyleneglycol lauryl ether (Emulgen 109P) HLB=13 | 33 5
19 Aliphatic acid diethanolamide (Dianol 300) 30.1 5
20 Sodium alkylnaphthalenesulfonate (Pelex NBL) 33.8 5
21 Polyethyleneglycol nonyl phenyl ether sulfate 32.4 4
(Newcol 560SN)
22 Polyethyleneglycol lauryl ether, sulfuring 34 6
triethanolamine (Sundit ET) :
23 Polyethyleneglycol alkyl ether phosphate 33.1 7
(GAFAC L0O-529)
24 Polyethylenegiycol lauryl phenyl ether (EA120) HLB=12 | 33.5 7
Comp. Ex.
2 Polyethyleneglycol lauryl ether (ET83) HLB=8 24.7 1
3 Polyethyleneglycol alkyl phenyl ether (Emuldlt 16) 48.4 9
HLB=18 )
4 N-polyethyleneglycolalkylamine (Amiradine D) 46 8
5 Sodium dialkylsulfosuccinate (Pelex OTP) 26 1
6 Sodium dialkylsulfosuccinate (Pelex TR) 26.7 1
7 Sodium polyethyleneglycol alkyl phenyl ether 45,1 8
phosphate (Revenol WZ)
8 Sodium laurylsulfate (Emul O) 37.2 10
9 Polyethyleneglycol alkyl ether phosphate (GAFAC 36.7 8
RD-720) o
10 Aqueous ink for ink-jet printers (commercially 61.4 9
available)
[ ] » [ ] L) - see * % » LR 1)
HME AR SR TR v se s &
Nt RN IRCEM, AR
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1 surface tension was determined by Dynometer
(platinum ring method, pulling out rate = 1.5 mm/min).

2 printed image gquality is shown as 10 levels.
The smaller the number, the worse the repelling. The larger

the number, the worse the spreading. The 4-7 levéls are
acceptable.

1

Examples 25 to 27 and Comparative Example 11

The ethylene glycol of the amount listed in Table 1
was employed as the evaporation controlling agent and an
aqueous ink composition was prepared from the following

ingredients.

Ingredients h Parts by weight
Ethylene glycol X

" Deionized water 80.0
Polyethyleneglycol nonyl 2.0
phenyl ether
Kayacyl Yellow GG 2.0
Total = ] 84,0+X

The drying characteristies of the ink composition
were evaluated by changing the amount of ethylene glycol and
the result is shown in Table 3 and Fig.2. The drying
characteristics were determined by the change of weight of
the ink composition. As is appareént from the result, the
ink compositien with an evaporation controlling agent has

good drying characteristics.
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Table 3
Examples Comp. Ex.
25 26 27 11
Amount of ethylene glycol 5 10 20 0
(parts by weight)
Ink 0 100 100 100 100
weight 26 hours 90 93 88 71
with 50 hours 85 90 88 58
time 74 hours 68 71 79 41
115 hours 14 30 45 7
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An aqueous ink composition having a surface

tension of 30 to 35 dyn/cm, comprising;

W the ronge &

(a) a dye having an absorption wave length) westirin
200 to 800 nm

(b) an evaporation controlling agent, and

(c) a surfactant.

2. The aqueous ink composition according to Claim
1 wherein said dye (a) is water soluble or water dispeérsible
and has an average light absorbance of 500 within the
photosensitive wave length range of said plate.

3. The aqueous ink composition according to Claim
1 wherein said dye (a), when the photosensitive plate is
prepared from naphthoquinonediazide and a riovolac resir so
as to have a photosensitive wave length range of 350 to 430
nm and expésed to a metal halide lamp, are selected from the
greup corisisting of C.I. Acid Black 119, C.I. Mordant Black
II, C.I. Direct Yellow 39, C.I. Acid Yellow 17, C.I.
Reactive Yellow 2 and a mixture thereof.

4. The aqueous ink composition according to Claim
1 wherein said evaporation controlling agent (b) includes
polyhydric alcohols.

5. The aqueous ink composition according to Claim
1 wherein said surfactant (¢) has an HLB value of 12 to 14.

6. The aqueous ink composition according to Claim

1 wherein said dye (a) is present in an amount of 1 to 20 %
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by weight, said evaporation controlling agent (b) is present
in an amount of 5 to 40 % by weight and said surfactant (c)
is present in an amount of 0.1 to 5 % by.weight; % by weight
being based on the total composition weight. |

7. A process for producing a lithographic printing
plate, comprising;

(1) printing an aqueous ink composition on a
positive type photosensitive plate by ink-jet printing,
wherein said ink composition has a surface tension of 30 to

and
35 dyn/cmﬂAcomprises;

. -

RN e rancee c%

(a) a dye having an absorption wave length)witssn

(b) an evaporation controlling agent, and

(c) a surfactant,

(ii) exposing the printed plate to light, followed
by developing.

8. The process according to Claim 7 wherein said
dye {a) is water soluble or water dispersible and has an
average light absorbance of 500 within the photosensitive
wave léngth range of said plate.

9. The process according to Claim 7 wherein said
dye (a), when the photosensitive plate is prepared from
naphthoquinonediazide and a novolac resin so as to have a
photosensitive wave length range of 350 to 430 nm and
exposed to a metal halide lamp, are selected from the group

consisting of C.I. Acid Black 119, C.I. Mordant Black II,
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C.I. Direct Yellow 39, C.I. Acid Yellow 17, C.I. Reactive
Yellow 2) and a mixture thereof.

10. The process according to Claim 7 wherein said
evaporation contreolling agent (b) includes polyhyaric
alcohols.

11. The process according to Claim 7 wherein said
surfactant (c) has an HLB value of 12 to 14.

12. The process according to Claim 7 wherein said
dye (a) is present in an amount of 1 to 20 % by weight, said
evaporation controlling agent (b) is present in an amount of
5 to 40 % by weight and said surfactant (c) is present in an
amount of 6.1 to 5 % by weight; % by weight being based on
the total composition weight.

13, The process according to Claim 7 wherein said
plate is prepared by coating a photosensitive composition
comprising naphthoquinonediazide and a novolac resin on a

substrate.
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ABSTRACT OF THE DISCLOSURE

The present invention provides a process for
producing a lithographic printing plate which has.excellent
printing durability by way of ink-jet printing, and an
aqueous ink composition therefor. The aqueous ink
composition of the present invention has a surface tension
of 30 to 35 dyn/cm, and comprises (a) a dye having an
absorption wave length within 200 to 800 nm in the
photosensitive wave length range of a positive type
photosensitive plate, (b) an evéﬁ&xation controlling agent,
and (c) a surfactant.

The present invention also provides a process for
producing a lithographic printing plate which comprises
printing the above mentioned aquecus ink composition on a
positive type photosensitive plate by ink-jet printing, and
then exposing the vrinted plate to light, followed by

developing.
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