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@ Copper phthalocyanine pigments.

@ A process for preparing phthalocyanine pigment which
exhibits excellent flow characteristics when dispersed in sol-
vent type inks comprising the steps of
l. mixing in a high shear mixer

a) premilled copper phthalocyanine crude pigment,

b} tri-{(diethylamino-methylene) copper phthalocyanine
or an organic salt thereof, and

¢) a phase director and

Il. digesting the mixture in water or an aqueous mineral acid
solution.
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COPPER PHTHALOCYANINE PIGMENTS

The present invention relates to a process for
preparing phthalocyanine pigments.yith’improved dispersion
characteristics. More specifically, it relates to preparing
dry pigment compositions in the absence of an inorganic salt
grinding step.

The introduction of phthalocyanine pigments in
1935 ‘set new standards of excellence in the pigments
consuming industries. They are characterized by their
excellent light fastness, intensity, bleed and chemical
resistance, extreme stability and exceptionally high tinting
strength. Phthalocyanine pigments are restricted to the
blue and green regions of the spectrum. Because of their
excellent color values, working properties and low cost in
addition to durability, the phthalocyanine blue and green
pigments are used extensively.

" The two processes most geﬁerally'employed for
producing cobper'phtﬁalocyanihe pigments are (1) heating
phthalic anhydride, urea, a copper salt and a catalyst with
or without a reaction medium such as chloronaphthalene or
trichlorobenzene to 180° to 200°C and (2) heating phthalo-
nitrile and a éopper‘salt with or without a reaction medium
or solid diluent. The product that results is generally a
copper phthalocyanine blue pigment of about 65 to 70 percent

purity.
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The product produced by these processes is a crude
phthalocyanine pigment. As used herein, the term "crude

pigment” defines a colorant that has a much larger particle

size than does its pigment grade; for example, the particle

size of the crude grade of phthalocyanine is generally about
40 to 50 microns or larger whereas the particle size of its
pigmentary grade is generally about 0.0l to 1l micron.

There are many known methods for conditioning
crude pigments, such as dry grinding the crude phthalocya-
nine in the presence of an inorganic salt grinding aid such
as an alkali metal halide, carbonate, sulfate or phosphate.

In the preparation of inks, paints, colored
plastics, and the like, it is essential that the'pigment be
uniformly dispersed in the vehicle. There are many tech-
niques for improving dispersibility of pigments such as
adding the pigment in the form of a fine powder. However,
solvent type inks such as nitrocellulose present a particu-
larly difficult problem due to the high viscosity of the
base ink. Poor viscosity hinders dispersion and the
ultimate color characteristics of the finished inks.
Accordingly, it is the purpose of the instant invention to
prepare a phthalocyanine pigment, and particularlyrphthalo-
cyanine blue pigment, which exhibits excellent flow in

solvent type inks, particularly nitrocellulose.
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Patents of Interest

Country Patent No. Issued Inventor(s) Assignee
British 2,042,576 9/24/80 BASF

u.s. 3,598,625 8/10/71 _Buckwalter et al Cities Service
u.s. 4,371,643 2/1/83 Thomas Cyanamid

u.s. 4,448,607 5/15/84 Johnson et al Sun Chemical

British 2,042,576 - teaches the premilling process
employed as step IA of this invention as set forth below.

U.S. 3,598,625 - discloses preconditioning a
phthalocyanine blue crude pigment in a ball mill followed by
salt grinding in the presence of an organic liquid which
organic liquid may be glycol or glycol ethers. Ethylene
glycol and diethylene glycol are specifically mentioned.

U.S. 4,448,607 - discloses milling crude phthalo-
cyanine with a phthalimidomethyl phthalocyanine derivative
and in the absence of any milling or grinding aid such as
salt.

U.S5. 4,371,643 - discloses dry grinding copper
phthalocyanine pigments in the presence of hydroxylic
solvents such as water, ethylene glycol, monobutylethers of

ethylene glycol and a polar polymer and, in the absence of

salt.
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I. Mix in a high shear mixer (e.g., dough mixer).

A. Copper phthalocyanine which has been premilled in
accordance with the teachings of British Patent
2,042,576. .

B. Tri-(diethylamino-methylene) copper phthalocyanine
or organic salts thereof.

C. A phase director.

II. Digest in water or aqueous mineral acid solution.

As used throughout the instant specification and
claims, the expression "premilled" means phthalocyanine
which has been premilled in accordance with the teachings of

British Patent 2,042,576.

Copper phthalocyanine is converted from its crude
state to its pigmentary form by premilling in accordance
with the teachings of British Patent 2,042,576 which is
incorporated herein by reference. More specifically, in
this premilling step the crude pigment is comminuted in the
presence of from O.S-to 15 percent by weight, based on crude
pigment of one or more acids which have a pK of <4.9 and are
non-oxiding under the milling conditions and in the absence

of milling assistants.
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The milled material in the process according to
the invention is obtained by comminuting the coarsely
crystalline or agglomerated crude pigment, e.g., as obtained
from the process of synthesis, in the presence of one or
more acids of the stated type. The comminution can take
place in conventional milling equipment suitable for dry
comminution, especially in ball mills, vibratory mills or
edge mills. Balls, especially those made from steel or a
ceramic, are a suitable grinding medium.

The milling process may be carried out at from O
to 140°C, as a rule at from room temperature (20°C) to 90°C.

The milling time depends on the crude pigment and
is suitably from 10 to 50 hours, in most cases from 20 to 30
hours. The milled material obtained usually consists of
agglomerates of size from 0.5 to 150um, which are in general
composed of primary particles of size O.lum or less,
preferably of primary particles of size from 0.0l to 0.05um.

The non-oxidizing acids used in the milling
operation have a pK of <4.9, preferably <2.5. Specific
examples are: 85 to 100 percent strength by weight sulfuric
acid, 85 to 100 percent strength by weight phosphoric
acid, Cl—C20 alkane-sulfonic acids, alk-l-ene-l-sulfonic
acids and 2-hydroxy-alkane-l-sulfonic acids of 8 to 20

carbon atoms in the alkene or alkane radical respectively,

sulfuric acid half-esters of Cl-C20 alkanols, benzensulfonic
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acid and naphthalenesulfonic acids, in which the benezene
and naphthalene radical may be substituted by 1 or

2 Cl—czo alkyl and/or one hydroxyl, alkanoic acids of 1 to 5
carbon atoms, monochloroacetic acid, dichloroacetic acid and
trichloroacetic acid, trifluoroacetic acid, maleic acid,
dihydroxymaleic acid, tartaric acid, dihydroxytartaric acid
and mixtures of these acids.

The amount of such non-oxidizing acids is from 0.5
to 15, preferably from 1 to 10 percent by weight based on
crude pigment. A particularly advantageous pigment is
obtained on finishing by using a milled material which is
obtained by milling in the presence of from 2 to 7 percent
by weight, based on crude pigment, of such a non-oxiding
acid.

For economic reasons,; preferred non-oxidiing acids
of this type are 85 to 100 percent strength by weight
sulfuric acid, 85 to 100 percent strength phosphoric acid,
formic acid, glacial acetic acid, trichloroacetic acid,
methanesulfonic acid, benzenesulfonic acid, the toluenesul-
fonic acids, the naphthalenesulfonic acids, propiocnic acid
or mixtures of these.

The premilled copper phthalocyanine crude is then
mixed with tri-(diethylamino-methylene) copper phthalocy-
anine or an organic salt thereof and a phase director such

as diethylene glycol in a high shear mixer such as a dough
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mixer. Mixing time may range from one to five hours and no
heat is required. However the mixing operation tends to
result in a liberation of heat thereby raising the tempera-
ture of the mixture. It is prefe{red,that the temperature
should not exceed 120°C. Under normal conditions it is not
necessary to employ any special means to keep the tempera-
ture below this level. Hereinafter, for the sake of
brevity, the tri-(diethylamino-methylene) copper phthalocy-
anine will be referred to as TDAM-CPC. As previously
stated, TDAM-CPC or an organic salt thereof such as tri-
(diethylamino-methylene)copper phthalocyanine dodecylbenzene
sulfonic acid may be employed. The preferred phase director
is diethylene glycol. However, ethylene glycol, propylene
glycol, di~ and tripropylene glycol, ethyl alcohol, aniline,
dimethylformamide, glycol ethers, such as butyl cellosolve,
and phenyl glycol ether, methyl pyrrolidone, triethanolamine
and other phase directors known to those skilled in the art
may be employed.

The amount of TDAM-CPC may range from about 0.5 to
1.5 percent by weight of the premilled copper phthalocy-
anine. The amount of the phase director may range from
about 20 toEIOO percent by weight of the premilled copper
phthalocyanine.

The mass is allowed to generate heat rising from

ambient to 120°C and is mixed for a total time of from about
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one to five hours. The mixture forms a heavy paste which is
then added to or digested in either water or an agueous
solution of a mineral acid. The temperature of the wvater or
acid solution is from about 50° to 100°C and the digestion
takes place from about .5 to five hours. Preferred mineral
acids, where employed, are HCl and sto4 and the amount of
mineral acid in the water is sufficient to give a pH of 1.0
to 2.0. The product is then filtered, washed, dried and
pulverized to produce the ultimate pigment product.

A flocculation resistant substance may be added to
the pigment slurry prior to filtration to promote floccula-
tion resistance. The amount of this substance may range
from about 5 to 15 percent based on the amount of final
product produced. For use in nitrocellulose type inks, the
flocculation resistant substance is essential. The floccu-
lation resistant substance may be added to the water or
aqueous mineral acid solution prior to the digestion step.
The preferred flocculation resistant substance is monosul-
fonated copper phthalocyanine. Actually any substance which
could impart flocculation ;esistance such as chlorosulfo-
nated copper phthalocyanine and copper bis- and tris-
isopropylaminomethyl phthalocyanine and other tris- deriva-
tives may be employed. Surfactants may also be added to the
pigment slurry prior to filtration, in amount of about 4 to

10 percent of the amount of final product,; to enhance

-8 -
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various color propecties. lugtoblo surfactants {nclude
quaternary ammonium ssits such as dicocodimethyl gmmonium
chloride, di- and trimethylbensyl asmmonium chleride.
octadecyl diethanol methyl ammoniua chloride, and 6!50!
quaternatry salts. Quaternary ammonium sslts are required
vhere the resulting product is used in aftreocelluioss
inks. These products, vhen compared to siasilar preducts _
produced by a different process, result ima sueh inks l.v(ug
greatly improved viscosity.

The ‘instant invention will be furthes dsscrided in
the folloving examples. Unless othesvise indicated, o)}
parts and percentages are by veight in‘ all temsperatures ace

in degrees centigrade.
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S ‘Exdmple 1

Cobéerﬂbhthalocyanine blue premilled in accordance
with British Patent 2,042,576 is added in amount’ of 800
grams to a 0.75 gallon dough mixer. sold by the Baker-Perkins
Compghy with the mbﬁél"designatidn 4-AN-2. Two hundred
grams of diethylkné'glycéyzand 10 grams of TDAM-CPC are also
added to the mixer and mixing begun. The mass generates
heat rai%ing the temperature from ambient to about 107°C at
which temperature the product is mixed for three hours
adding additional diethylene glycol as necessary to maintain
conéféfené§; One hundred fifty grams of the above mass is
then disgﬁargéd.intov4'litérs of water containing 16.6 grams
of monosulfonated copper phthalocyanine. 8.2 grams of a
quaternary ammonium salt sold under the trade name Arquad
20-75 which is dicocodimethyl ammnoium chloride is added to
enhance gloss. The slurry is then heated at 90°C for two
hours, filtered, washed, dried, and pulverized in a hammer
mill. Electro micrographs show the particles to be iso-
metric. The nitrocellulose ink prepared using the above
product has an initial viscosity of 170 cps. Similar
products but having acicular particles produced by prior art

processes generally have viscosities around 1600 cps.

- 10 -
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Example 2

Example 1 is repeated with the exception that an
alkylarylsulfonate salt.of the TDAM-CPC having 12 carbon
atoms in the alkyl group is employed in lieu of the TDAM-CPC
of Example 1. Nitrocellulose inks prepared using this
product are characterized by low viscosity.

Example 3

The process of Example 1 is repeated with the
exception that propylene»glycol is employed in lieu of
diethylene glycol. Nitrocellulose inks prepared using this
product are characterized by low viscosity.

Example 4

The process of Example 1 is repeated with the
exception that the digestion step employs aqueous HCl
solution having a pH of about 1.5 in lieu of plain water.
Nitrocellulose inks prepared using this product are charac-

terized by low viscosity.

Example 5

The process of claim 1 is repeated with the
exception that chlorosulfonated copper phthalocyanine is
employed in lieu of the monosulfonated phthalocyanine.
Nitrocellulose inks prepared using this product are charac-

terized by low viscosity.

- 11 -
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Example 6

Copper phthalocyanine blue premilled in accordance
with British Patent 2,042,576 is added in amount of 800
grams to a 0.75 gallon dough mi;er,sold by the Baker-Perkins
Company with the model designation 4-AN-2. Two hundred
grams of diethylene glycol and 10 grams of TDAM-CPC are also
added to the mixer and mixing begun. The mass generates
heat raising the temperature from ahbient to about 107°C at
which temperature the product is mixed for three hours
adding additional diethylene glycol as necessary to maintain
consistency. One hundred fifty grams of the above mass is
then discharged into 3 liters of water at 90°C. The slurry
is then heated at 90°C for two hours, filtered, washed,
dried, and pulverized in a hammer mill. Electro micrographs
show the particles to be isometric. A publication gravure
type ink prepared using the above product has an initial
viscosity of 475 cps. Similar products but having acicular
particles produced by prior art processes generally have

viscosities around 1200 cps.

- 12 -
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1. A process for preparing phthalocyanine pign&nt

Claims

which exhibits excellent flow charactetiatica vhen disperaolﬁ

in solvent type inks comprising the stepl ot .-;w
I. mixing in a high sheat mixefv

a) premilled copper phthalocyanine crude
pigment,

b) tri-(diethylamino-methylene) copper
phthalocyanine or an thﬁnic salt
thereof, and

c) a phase director and

II. digesting the mixture in water or an

aqueous mineral acid solution.
2. The process of claim 1 wherein the digested
product is filtered, washed, dried, and phlvetized.

3. The process of claim 1 wherein a flocculation

resistant substance is incorporated in said mixture.

4. The process of claim 3 wherein a surfactant is

also incorporated in said mixture during.

5. The process of claim 4 wherein said aigested
product is filtered, washed, dried, and pulverized in a

hammer mill.

- 13 -
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6. The process of claim 1 wherein said phase
director is diethylengAglyco;.

7. The process of claim 1 wherein said mixture is

-
i .

digested in water.

8. The process of claim 1 wherein said mixture is
digested in an aqueous HCl solution having a pH of about 1

to 2.

9. The process of claim 1 wherein said mixing
step is performed for about one to five hours at a tempera-
ture ranging from ambieht‘toféboﬁt 120°c and said digestion
temperature is about 50° fo 100°C for about .5 to five

hours.

10. The process pﬁ_clgim 9 wherein the amount of
said tri-(diethylgmi?9jmetbylene) copper phthalocyanine
compound is from about 0.5 to 1.5 percent of the premilled
copper phthalocyanine and the amount of said phase director
is from about 20 to lob'péfcent of said copper phthalocya-
nine and the amount of said mixture is about 0.1 percent to

30 percent of the digestion liquid.

1l. The process of claim 9 wherein a floccuation
resistant substance and a‘quatgrnary ammonium salt are

incorporated in said mixture during said digestion step.

- 14 -
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12. The process of clatu 11 vhorotu tho lueunt ot }

said tri- (diethylantno-nothylcno) coppor phthalocyantna ’_
compound is from about 0.5 to 1.5 pctcont ol :ho pr'ltllod _ 

copper phthalocyanine, the auount ot n&id phll‘ dircetog,
from about 20 to 100 percent ot soid cqppqr phthaloeyauli;
and the amount of said mixture is about 0. 1 to 30 petcont cl
the digestion liquid, the amount of tlocculctiou rotiatlnt
substance is about 5 to 15 percent and the amount of

quarternary ammonium salt is about 4.0 to 10.0 percent of

the final product.

13. The process of elat- 12 vherein said floccula-

tion resistant substance is -onoonltouatod copper phthalocy-

anine.

14. The process of claim 13 wherein said quater~

nary ammonium salt is dicoco dimethyl ammonium chloride.

- 15 «
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