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SABSTRACT

O A pigment composition obtainable by dry-milling an

Sorganic pigment in the presence of a resin for a printing ink,

the resin being composed of a synthetic resin for a

printing ink in an amount of 10 to 80 parts by weight per 100

C parts by weight of the organic pigment and an aliphatic

c hydrocarbon resin which is extracted from gilsonite and has

a softening point of 120 to 125 °C in an amount of,0.l to 

parts by weight per 100 parts by weight of the organic pigment.
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COMPLETE SPECIFICATION

STANDARD PATENT

Applicant:

TOYO INK MFG. CO., LTD.

Invention Title:

PIGMENT COMPOSITION AND PRINTING INK CONTAINING THE

SAME

The following statement is a full description of this

invention, including the best method of performing it known to

us:



STitle of the Invention
(N

SPigment Composition and Printing Ink containing the
0 Z Same

\O

Technical Field of the Invention

S[0001] The present invention relates to a fluidity-improved

pigment composition for a printing ink containing an organic

Spigment as a colorant. Further, it relates to a pigment

m) composition,obtainable by dry-milling an organic pigment in

0 10 the presence of a resin for aprinting ink, which is characterized

in that the resin for a printing ink is composed of a synthetic

resin for a printing ink in an amount of 10 to 80 parts by weight

per 100 parts by weight of the organic pigment and an aliphatic

hydrocarbon resin which is extracted from gilsonite and has

a softening point of 120 to 125 oC in an amount of 0.1 to 

parts by weight per 100 parts by weight of the organic pigment.

Prior Arts of the Invention

[0002] It is known that gilsonite, whichis a naturalproduct,

is added to a varnish component for improving the printability

of a printing ink such as dispersibility or fluidity

(JP-A-07-176012andJP-A-10-279872) Gilsoniteitself is black

so that it is solely used for a carbon black containing ink.

Gilsonite impairs the clearness of chromatic inks. Therefore,

if gilsonite is used for a chromatic ink, the amount thereof

is limited to an extremely small amount. Under the above

limitation, the effect of improving fluidity, etc., is small,

so that gilsonite has not been practically used for chromatic

inks.

Summary of the Invention

[0003]It would be advantageous if at least preferred embodiments of the

present invention provide



c' a pigment composition excellent in fluidity without

0 substantially making a hue, such as clearness, dirty by

z increasing the effect of improving the fluidity of gilsonite
NO
cI whose uses have been limited to a carbon black containing ink.

[0004] According to the present invention, there is provided

a pigment composition obtainable by dry-milling an organic

pigment in the presence of a resin for a printing ink, the resin

C-i being composed of a synthetic resin for a printing ink in an

amount of 10 to 80 parts by weight per 100 parts by weight of

C- 10 the organic pigment and an aliphatic hydrocarbon resin which

is extracted from gilsonite and has a softening point of 120

to 125 0C in an amount of 0.1 to 5 parts by weight per 100 parts

by weight of the organic pigment.

[0005] According to the present invention, there is further

provided a process for the production of a pigment composition,

comprising dry-milling 0 Oparts by weight of an organic pigment

in the presence of 10 to 80 parts by weight of a synthetic resin

for a printing ink and 0.1 to 5 parts by weight of an aliphatic

hydrocarbon resin which is extracted from gilsonite and has

a softening point of 120 to 125 0C.

[0006] According to the present invention, there is

furthermore provided a printing ink containing the resin

composition recited above as a colorant.

Detailed Description of the Invention

[0007] The pigment composition of the present invention is

obtained by dry-milling at least three components, which are

an organic pigment, a synthetic resin for a printing ink and

an aliphatic hydrocarbon which is extracted from gilsonite and

has a softening point of 120 to 125 OC, substantially at the

same time.

[0008] The dry-milling results in adjusting the particle



c' diameter of the pigment finely and surface-treating the pigment

O with the above resins homogeneously. It is estimated that the

Z above dry milling brings about the feature of the present\O

cI invention that even a small amount of the resin extracted from

gilsonite can achieve the effect.

[0009] In the dry-milling, there may be adopted a method in

which the above three components are one by one added so long

as it includes the step of dry-milling all of the three components

at the same time.

CI 10 [0010] A dry-milling machine can be selected from a dry type

attritor, a ball mill, a vibrating mill, and the like. Each

of these dry-milling machines has its own rational media amount,

material amount and milling time. Color.development increases

with an increase in the millingtime of the pigment, while,

when a milled pigment composition is used for preparing an ink,

it is required to decide the milling time in consideration of

the conditionof the ink. Excessivemilling causes deterioration

in dispersibility and a decrease in the fluidity of the ink.

[0011] The milling temperature is typically from room

temperature to 170 preferably from 40 'C to 100 0C. As for

factors to decide a preferable temperature, one factor is the

softening point of a resin to be used, and another factor is,

for example, the crystal conversion property of a copper

phthalocyanine pigment of which crystals converts during the

milling. Under a temperature close to the softening point of

a resin, fusing of the resin occurs inside a milling machine

due to softening of the resin, which may cause a problem in

production. However, even when the resin softens, no problem

in production arises depending on the amount of the resin used

in some cases. Further, when the organic pigment is a copper

phthalocyanine, c type crystals generate by milling, while

conversion into stable P type crystals advances due to heat



c-i at the same time. Milling under a high temperature is preferable

>o forobtaining a pigmentcompositionabundantwith typecrystals

4 which are generally useful for printing inks.

IN [0012] The organic pigment used in the present invention can

be selected from organic pigments generally used for printing

0 inks, such as azo pigments, phthalocyanine pigments and fused

polycyclic pigments. In particular, the effect of the present

Sinvention on phthalocyanine pigments or azo yellow pigments

delicate concerning a hue is high.

[0013] The synthetic resin for a printing ink used in the

present invention includes a rosin-modified phenol resin, a

rosin-modified maleic acid resin, an alkyd resin, a petroleum

resin, etc. The rosin-modified phenol resin is preferably used.

These synthetic resins may be used alone or in combination.

These resins increase the dispersibility of the pigment into

a varnish when the pigment composition is used to prepare an

ink. The synthetic resin is selected in consideration of the

relation to physical properties of a printing ink to be obtained,

the compatibilitywith a varnishto beusedor the viscosity

when dissolved.

[0014] The amount of the synthetic resin for a printing ink

is 10 to 80 parts byweight, preferably 20 to 60 parts byweight,

per 100 parts by weight of the organic pigment. When the amount

of the synthetic resin is too small, the dispersibility of the

pigment in a varnish decreases. When it is too large, the

productivity per the amount of the organic pigment decreases

or the general versatility of the pigment composition to -a

varnish decreases in some cases.

[0015] The aliphatic hydrocarbon resin, which is extracted

from gilsonite and has a softening point of 120 to 125 is

a resin formed of an aliphatic hydrocarbon extracted from

gilsonite, natural asphaltum, and it contains



substantially no aromatic hydrocarbon, no ash content and no

light fraction. The above aliphatic hydrocarbon resin is free

from gilsonite's conventional problems such as instability in

viscosity, harmful influences due to aggregation, or an

offensive odor. Further, the above aliphatic hydrocarbon resin-

is excellent in solubility in nonaromatic petroleum solvents

and plant oils.

[0016] As a hydrocarbon resin, generally, there are known

aliphatic hydrocarbon resins synthesized from petroleum type

raw materials such as polyethylene and polypropylene, aromatic

hydrocarbon resins synthesized from tar type raw materials such

as a styrene resin and a coumarone-indene resin, alicyclic

compounds such as a terpene resin, andpetroleum resins obtained

by copolymerization of an ole fin fraction having 5 or more carbon

atoms. However, these synthetic resins cannot give the effect

of improvement in fluidity, which can be obtained by the present

invention.

[0017] The amount of the aliphatic hydrocarbon resin

extracted from gilsonite and having a softening point of 120

to 125 °C is 0.1 to 5 parts by weight, preferably 0.2 to 3 parts

by weight, per 100 parts by weight of the organic pigment. When

the amount of the aliphatic hydrocarbon resin is increased,

the effect of an improvement in fluidity increases, while hue

is apt to become dirty. This is the same tendency as that shown

ina conventional method inwhich gilsonite is added to avarnish.

However, the composition of the present invention is

characterized in that even an extremely small amount of the

aliphatic hydrocarbon resin extracted from gilsonite can give

the effect of improvement in fluidity. No threshold meaning

is found with regard to the amount to be added, so that the

amount should be decided in consideration of a balance between

desired fluidity and hue.



c- [0018] A very small amount of an additive,.such as an

o antioxidant or a variety of conditioners and solvents to be

Z added to printing inks, may be added to the pigment composition

C\i of the present invention during or after the dry-milling.

Effect of the Invention

[0019] The pigment composition of the present invention is

C-i able to provide a printing ink excellent in fluidity without

substantially making a hue of a chromatic ink dirty in spite

Cq 10 of the use of a gilsonite type resin.

[0020] The pigment composition of the present invention is

usable for a colorant-containing composition required to have

fluidity, dispersibility, tinting strength and clear,hue at

the initial period and with the passage of time.

[0021] Examples

[0022] The present invention will be explainedmore in detail

with reference to Examples and Comparative Examples hereinafter.

Evaluation of fluidity was carried out as follows. A measuring

apparatus had an integrated structure of a domed inkpot (about

2 ml) and a flow board. The leaning angle of the flow board

couldbe arbitrarily adjustedfromthehorizontal to thevertical.

Inameasurement, first, the flowboardwas adjustedhorizontally,

the inkpot was exactly filled with a well-kneaded ink for

evaluation, it was allowed to stand at 25 OC for 1 hour, and

then the flow board was leaned vertically. Inks excellent in

fluidity dripped from the inkpot with time. Inks extremely poor

in fluidity remained in the inkpot and did not drip. The length

of ink dripped was measured 10 minutes later after leaning the

flow board vertically. As the dripped ink lengthbecomes longer,

the fluidity is considered to be better.

[0023] An attritor having a tank volume of 0.75 L was used



C- for the dry-milling. 2 kg of 3/8 inch steal beads were filled

into the attritor. The rotational speed for milling was 360

Z rpm. The dry-milling was carried out by circulating a
\O
c-q 700C-heating medium.

[0024] ER-125RESIN supplied by American Gilsonite (to be

referred to as "ER125" hereinafter) was used as an aliphatic

hydrocarbon resin extracted from gilsonite and having a

softening point of 120 OC to 125 OC. Further, "part" stands for

O "part by weight" hereinafter.

04 

[0025] Example 1

An attritor was charged with 70 g of a crude copper

phthalocyanine, 34.3 gof a rosin-modifiedphenol resin (Tamanol

366, supplied by Arakawa Chemical Industries, Ltd.) and 0.7

g of ER125, and the mixture was dry-ground for 45 minutes, to

obtain a pigment composition. 23.85 parts of the pigment

composition and 41.15 parts of a base varnish for an offset

printing press ink were stirred at 130 °C for 1 hour. Then,

the stirred mixture was kneaded with a three-roll mill, and

it was confirmed with a grindmeter that dispersed particles

were 7.5 pm or less in size, whereby a base ink was prepared.

Then, 27 parts of a conditioning varnish for an offset printing

press ink was added to 65 parts of the base ink. Further, a

conditioning varnish and a nonaromatic petroleum solvent were

added such that the tackiness became 9.0. The total of all the

components was 100 parts. The fluidity test value of this ink

was 10.3cm. The tackiness wasmeasuredwith a digital inkometer,

supplied by Toyo Seiki Seisaku-sho, Ltd., at an ink volume of

1.3 ml at a roll rotational speed of 400 rpm and at 30 'C.

[0026] Comparative Example 1

An attritor was charged with 70 g of a crude copper



CI phthalocyanine and35gof a rosin-modifiedphenolresin (Tamanol

O 366, supplied by Arakawa Chemical Industries, Ltd.), and the

Z mixture was dry-ground for 45 minutes, to obtain a pigment

C composition. 23.85 parts of the pigment composition and 41.15

parts of a base varnish for an offset printing press ink were

stirred at 130 'C for 1 hour. Then, the stirred mixture was

kneaded with a three-roll mill, and it was confirmed with a

grindmeter that dispersed particles were 7.5 pm or less in size,

whereby abase ink was prepared. Then, 27 parts of a conditioning

CI 10 varnish for an offset printing press ink was added to 65 parts

of the base ink. Further, a conditioning varnish and a

nonaromatic petroleum solvent were added such that the tackiness

became 9.0. The total of all the components was 100 parts.,The

fluidity test value of this ink was 3.3 cm.

[0027] Comparative Example 2

ER125was dissolvedin a nonaromaticpetroleumsolvent

to obtain a varnish having an ER 125 content of 50 in advance.

23.85 parts of the pigment composition obtained in Comparative

Example 1, 40.832 parts of abase varnish for an offset printing

press ink and 0.318 part of the above varnish were stirred at

130 °C for 1 hour. Then, the stirred mixture was kneaded with

a three-roll mill, and it was confirmed with a grindmeter that

dispersed particles were 7.5 pm or less in size, whereby a base

ink was prepared. Then, 27 parts of a conditioning varnish for

an offset printing press ink was added to 65 parts of the base

ink. Further, a conditioning varnish and anonaromatic petroleum

solvent were added such that the tackiness became 9.0. The total

of all the components was 100 parts. The fluidity test value

of this ink was 5.4 cm. The content of ER125 in the ink as an

end product was the same as that in Example 1.



CI [0028] Example 2

O An attritor was charged with 70 g of a crude copper

Z phthalocyanine, 42.0 gof a rsin-modifiedphenolresin (Tamanol

366, supplied by Arakawa Chemical Industries, Ltd.) and 

g of ER125, and the mixture was dry-ground for 45 minutes, to

obtain a pigment composition. 20.625 parts of the pigment

Scomposition and 37.875 parts of a base varnish for a news ink

were stirred at 130 OC for 1 hour. Then, the stirred mixture

was kneaded with a three-roll mill, and it was confirmed with

C- 10 a, grindmeter that dispersed particles were 7.5 pm or less in

size, whereby a base ink was prepared. Then, 33.5 parts of a

conditioning varnish for a news ink was added to 58.5 parts

of the base ink. Further, a conditioning varnish and a

nonaromatic petroleum solvent were added such that the tackiness

became 3.9. The total of all the components was 100 parts. The

fluidity test value of this ink was 8.7 cm.

[0029] Comparative Example 3

An attritor was charged with 70 g of a crude copper

phthalocyanine and 45.5 g of a rosin-modified phenol resin

(Tamanol 366, supplied by Arakawa Chemical Industries, Ltd.),

and the mixture was dry-ground for 45 minutes, to obtain apigment

composition. 20. 625 parts of the pigment composition and 37.8 7

parts of a base varnish for a news ink were stirred at 130 °C

for 1 hour. Then, the stirred mixture was kneaded with a

three-roll mill, and it was confirmed with a grindmeter that

dispersed particles were 7.5 m or less in size, whereby a base

ink was prepared. Then, 33.5 parts of a conditioning varnish

for a news ink was added to 58.5 parts of the base ink. Further,

a conditioning varnish and a nonaromatic petroleum solvent were

added such that the tackiness became 3.9. The total of all the

components was 100 parts. The fluidity test value of this ink



c was 0.0 cm.

0
Z [0030] Example 3

IN An attritor.was charged with 70 g of a crude copper

phthalocyanine, 14.0gof a rosin-modifiedphenol resin (Tamanol

0 366, supplied by Arakawa Chemical Industries, Ltd.) and 0.14
0o

t g of ER125, and the mixture was dry-ground for 45 minutes, to

C obtain a pigment composition. 18.631 parts of the pigment

vt composition and 47.669 parts of a base varnish for a sheet-feed

press ink were stirred at 130 OC for 1 hour. Then, the stirred

mixture was kneaded with a three-roll mill, and it was confirmed

with a grindmeter that dispersed particles were 7.5 pm or less

in size, whereby a base ink was prepared. Then, 25.7 parts of

a conditioning varnish for a sheet-feed press ink was added

to 66.3 parts of the base ink. Further, a conditioning varnish

and a nonaromatic petroleum solvent were added such that the

tackiness became 6.0. The total of all the components was 100

parts. The fluidity test value of this ink was 6.6 cm.

[0031] Comparative Example 4

An attritor was charged with 70 g of a crude copper

phthalocyanine and 14.14 g of a rosin-modified phenol resin

(Tamanol 366, supplied byArakawa Chemical Industries, Ltd.),

andthemixturewas dry-groundfor45minutes, toobtain a pigment

composition. 18.631parts ofthepigmentcompositionand47.669

parts of a base varnish for a sheet-feed press ink were stirred

at 130 OC for 1 hour. Then, the stirred mixture was kneaded

with a three-roll mill, and it was confirmed with a grindmeter

that dispersed particles were 7.5 pm or less in size, whereby

a base ink was prepared. Then, 25.7 parts of a conditioning

varnish for a sheet-feed press ink was added to 66.3 parts of

the base ink. Further, a conditioning varnish and a nonaromatic



c- petroleum solvent were added such that the tackiness became

The total of all the components was 100 parts. The fluidity

Z test value of this ink was 4.2 cm.

cN

[0032] Example 4

O An attritor was charged with 38.889 g of a pigment

of Pigment Yellow 12 having a specific surface area of 33 m2/g,

rn  23.333 gof arosin-modifiedphenol resin (Tamanol 366, supplied

by Arakawa Chemical Industries, Ltd.), 7.7 g of a petroleum

resin (NEO Polymer 130, supplied by NIPPON GOSEIJUSI) and 0.078

g of ER125, and the mixture was dry-milled for 70 minutes, to

obtain a pigment composition. 17.28 parts of the pigment

composition and 53.72 parts of a base varnish for an offset

printing press ink were stirred at 80 OC for 1 hour. Then, the

stirred mixture was kneaded with a three-roll mill, and it was

confirmed with a grindmeter that dispersed particles were 

pm or less in size, whereby a base ink was prepared. Then, 21

parts of a conditioning varnish for an offset printing press

inkwas added to 71 parts of the base ink. Further, a conditioning

varnish and a nonaromatic petroleum solvent were added such

that the tackiness became 4.5. The total of all the components

was 100 parts. The fluidity test value of this ink was 6.5 cm.

[0033] Comparative Example 

An attritor was charged with 38.889 g of a pigment

of Pigment Yellow 12 having a specific surface area of 33 m2/g,

23.333 gof a rosin-modifiedphenolresin (Tamanol 366, supplied

byArakawa Chemical Industries, Ltd.) and 7.778 gof a petroleum

resin (NEO Polymer 130, supplied by NIPPON GOSEIJUSI), and the

mixture was dry-milled for 70 minutes, to obtain a pigment

composition. 17.28 parts of the pigment composition and 53.72

parts of a base varnish for an offset printing press ink were



stirred at 80 °C for 1 hour. Then, the stirred mixture was kneaded

with a three-roll mill, and it was confirmed with a grindmeter

Z that dispersed particles were 7.5 pm or less in size, whereby

O a base ink was prepared. Then, 21 parts of a conditioning varnish

for an offset printing press ink was added to 71 parts of the

base ink. Further, a conditioning varnish and a nonaromatic

petroleum solvent were added such that the tackiness became

en 4.5. The total of all the components was 100 parts. The fluidity
(N

test value of this ink was 2.4 cm.

[0034] Comparative Example 6

ER125 was dissolved in anonaromatic petroleum solvent

to obtain a varnish having an ER 125 content of 50 in advance.

17.28 parts of the pigment composition obtained in Comparative

Example 3, 53.682 parts of abase varnish for an offset printing

press ink and 0.038 part of the above varnish were stirred at

°C for 1 hour. Then, the stirred mixture was kneaded with.

a three-roll mill, and it was confirmed with a grindmeter that

dispersed particles were 7.5 pm or less in size, whereby a base

ink was prepared. Then, 21 parts of a conditioning varnish for

an offset printing press ink was added to 71 parts of the base

ink. Further, a conditioning varnish and a nonaromatic petroleum

solvent were added such that the tackiness became 4.5. The total

of all the components was 100 parts. The fluidity test value

of this ink was 3.0 cm. The content of ER125 in the ink as an

end product was the same as that in Example 4.

[0035] Table 1 shows results of the fluidity tests and

colorimetric values of printed matters in Examples 1 to 4 and

Comparative Examples 1 to 6. Printings were carried out with

an IGT printability tester, model number Cl-5, at a weight of

250N.



[0036] Table 1

Fluidity Data of Printed matters

(cm) Clearness C* Hue H (ab) Macbeth
density

Example 1 10.3 48.0 254.5 2.04

Comparative 3.3 48.3 254.8 2.05

Example 1

Comparative 4.8 48.0 254.3 2.04

Example 2
Example 2 8.7 32.0 254.1 1.16

Comparative 0.0 33.2 253.4 1.18

Example 3

Example 3 6.6 48.0 257.5 2.20

Comparative 4.2 48.2 257.7 2.20

Example 4

Example 4 6.5 87.8 101.4 1.31

Comparative 2.4 88.4 101.5 1.30

Example 

Comparative 3.0 87.7 101.3 1.31

Example 6

It is to be understood that a reference herein to a

prior art document does not constitute an admission 
that

the document forms part of the common general knowledge in

the art in Australia or in any other country.

In the claims which follow and in the preceding

description of the invention, except where the context

requires otherwise due to express language or necessary

implication, the word "comprise" or variations 
such as

"comprises" or "comprising" is used in an inclusive 
sense,

i.e. to specify the presence of the stated features 
but

not to preclude the presence or addition of further

features in various embodiments of the invention.



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

Si. A pigment composition obtainable by dry-milling an

IsO organic pigment in the presence of a resin for a printing ink,

the resin being composed of a synthetic resin for a

printing ink in an amount of 10 to 80 parts by weight per 100

O parts by weight of the organic pigment and an aliphatic

Cc  hydrocarbon resin whi.ch is extracted from gilsonite and has

a softening point of 120 to 125 OC in an amount of 0.1 to 

10 parts by weight per 100 parts by weight of the organic pigment.

2. A pigment composition according to claim 1,

wherein the organic pigment is a phthalocyanine

pigment or an azo yellow pigment.

3. A pigment composition according to claim 1,

wherein the synthetic resin for a printing ink is a

rosin-modified phenol resin.

4. A printing ink containing the pigment composition

recited in claim 1 as a colorant.

Aprocess for the production of a pigment composition,

comprising dry-milling 100 parts by weight of an organic pigment

in the presence of 10 to 80 parts by weight of a synthetic resin

for a printing ink and 0.1 to 5 parts by weight of an aliphatic

hydrocarbon resin which is extracted from gilsonite and has

a softening point of 120 to 125 oC.



6. A pigment composition substantially as herein

7 described with reference to any one of Examples 1 to 4.

7. A printing ink substantially as herein described with

reference to any one of Examples 1 to 4.

o 8. A process for the production of a pigment

composition, substantially as herein described with

Sreference to any one of Examples 1 to 4.

Dated this 2 6
th day of November 2004

(N
TOYO INK MFG. CO., LTD.

By their Patent Attorneys

GRIFFITH HACK
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