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(57) ABSTRACT

The invention relates to a pigment preparation containing, as
main ingredients: (a) between 5 and 70 wt. % of at least one
pigment P which is coated with at least one polymerisable,
ethylenically unsaturated compound B; (b) between 0.1 and
15 wt. % of at least one non-ionic surface-active additive C
based on polyethers and/or polyglycerines; (c) between 0.1
and 15 wt. % of at least one anionic surface-active additive D
based on sulfonates, sulfates, carboxlates, phosphonates, or
phosphates; between 10 and 90 wt. % of water and (e)
between 0 and 20 wt. % of standard additives, the total weight
percentage not exceeding 100 wt. %.
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PIGMENTS MODIFIED BY A
POLYMERISABLE COATING, AND
PRODUCTION AND USE OF SAME

[0001] Forthe pigmentation ofliquid systems, such as coat-
ing materials, paints, including emulsion paints, and printing
inks, it is common to use pigment preparations which com-
prise water, organic solvent or mixtures thereof. Besides
anionic, cationic, nonionic or amphoteric dispersants, these
pigment preparations must generally be admixed with further
assistants, such as agents to prevent drying out, agents for
increasing the freeze resistance, thickeners, and antiskin
agents, for the purpose of stabilization. The pigments in gen-
eral are untreated, but may also have been stabilized with
resins, waxes, and polymers, so as not to bleed from the
matrix. In spite of the many auxiliaries and stabilizers, it is
possible, after liquid systems of this kind have dried, for the
pigments to be washed out or polished out of the binder
system, since they have no chemical binding to the binder
matrix. For aqueous systems, resin-stabilized or polymer-
stabilized systems are known in the art. It is important that the
resins or polymers of the surface treatment are compatible
with the other ingredients of the pigment dispersion.
Instances of incompatibility may result in reagglomeration of
the pigment; the viscosity may go up, and the rheology and
color effect may alter.

[0002] In the case of the coloring of plastics, the pigments
are often used together with wax. Examples of wax-treated
pigments are described in DE-A-199 41 061 or U.S. Pat. No.
5,298,355, for example. In DE-A-199 41 061 the pigment
cake is treated, while still wet, with a wax-containing solvent/
water mixture as a finish. This produces granules for use in
plastics applications. In U.S. Pat. No. 5,298,355 the wax is
precipitated from a solvent onto the pigment. The compat-
ibility of such pigments with polymers is good, but they can
no longer be used in aqueous systems.

[0003] The problem posed was therefore that of preparing
pigments in a form such that they obtain a reactive waxlike
coating, without detractions from the coloring effect, such
that it is possible to fix the colorant chemically in a matrix,
and so to prevent instances of incompatibility or precipita-
tion.

[0004] Ithasbeen found that the pigment preparation below
surprisingly solves this problem.

[0005] The invention provides a pigment preparation com-
prising as essential constituents

(a) 5% to 70%, preferably 8% to 60%, more particularly 10%
to 50% by weight of at least one pigment P which is coated
with at least one polymerizable, ethylenically unsaturated
compound B;

(b) 0.1% to 15%, preferably 0.1% to 12%, more particularly
0.5% to 5% by weight of at least one nonionic surface-active
additive C based on polyethers and/or polyglycerols;

() 0.1% to 15%, preferably 0.1% to 10%, more particularly
0.5% to 2% by weight of at least one anionic surface-active
additive D based on sulfonates, sulfates, carboxylates, phos-
phonates or phosphates;

(d) 10% to 90%, preferably 10% to 70%, more particularly
10% to 60% by weight of water

(e) 0% to 20%, preferably 0.01% to 10%, more particularly
0.1% to 5% by weight of typical auxiliaries,

the sum of the weight percentages not exceeding 100% by
weight.
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[0006] In the pigment preparation of the invention the pig-
ment P may be an organic chromatic pigment, an inorganic
chromatic pigment, a white pigment, a carbon black pigment
or a combination of two or more pigments.

[0007] The organic chromatic pigment may preferably be
an azo pigment, an anthanthrone pigment, an anthrapyrimi-
dine pigment, a quinacridone pigment, a quinophthalone pig-
ment, a diketopyrrolopyrrole pigment, a dioxazine pigment,
an indanthrone pigment, an isoindoline pigment, an isoindoli-
none pigment, an isoviolanthrone pigment, a perylene pig-
ment, a perinone pigment, a phthalocyanine pigment, a
pyranthrone pigment, a pyrazoloquinazolone pigment, a thio-
indigo pigment, a triarylcarbonium pigment or a combination
thereof.

[0008] Examples of pigments P are as follows:

azo pigments:

C.1.PigmentYellow 12, 13, 14, 16, 17,26, 74,81, 83, 97, 106,
113, 120, 127, 151, 155, 174, 176, 180, 188, 213, 214;

[0009]

C.I. Pigment Orange 16, 34, 44, 72, 108;
[0010]

C.I. Pigment Red 144, 166, 214, 220, 221, 242, 262;
C.I. Pigment Yellow 93, 95, and 128;

C.I. Pigment Brown 23 and 41;

[0011]

disazo pigments:

disazo condensation pigments:

anthanthrone pigments:

C.I. Pigment Red 168;
[0012]

C.I. Pigment Yellow 147, 177, and 199;
C.I. Pigment Violet 31;

anthraquinone pigments:

[0013] anthrapyrimidine pigments:
C.I. Pigment Yellow 108;
[0014] quinacridone pigments:

C.I. Pigment Orange 48 and 49;
C.I. Pigment Red 122, 202, 206, and 209;
C.I. Pigment Violet 19;

[0015] quinophthalone pigments:

C.I. Pigment Yellow 138;

[0016] diketopyrrolopyrrole pigments:

C.I. Pigment Orange 71, 73, and 81;
C.I. Pigment Red 254, 255, 264, 270, and 272;
[0017]

C.I. Pigment Violet 23 and 37;
C.I. Pigment Blue 80;

dioxazine pigments:

[0018] flavanthrone pigments:
C.I. Pigment Yellow 24;
[0019] indanthrone pigments: C.I. Pigment Blue 60 and 64;

isoindoline pigments: C.I. Pigment Orange 61 and 69;

C.I. Pigment Red 260;
C.I. Pigment Yellow 139 and 185;



US 2010/0021701 Al

[0020] isoindolinone pigments: C.I. Pigment Yellow 109,
110, and 173;

isoviolanthrone pigments: C.I. Pigment Violet 31;

metal complex pigments: C.1. Pigment Red 257;

C.I. Pigment Yellow 117, 129, 150, 133, and 177;
C.I. Pigment Green 8;

[0021] perinone pigments: C.1. Pigment Orange 43;

C.I. Pigment Red 194;

[0022] perylene pigments: C.I. Pigment Black 31 and 32;

C.I. Pigment Red 123, 149, 178, 179, 190, and 224;
C.I. Pigment Violet 29;

[0023] phthalocyanine pigments: C.I. Pigment Blue 15,
15:1,15:2,15:3, 15:4, 15:6, and 16;

C.I. Pigment Green 7 and 36;

[0024] pyranthrone pigments: C.I. Pigment Orange 51;

C.I. Pigment Red 216;

[0025] pyrazoloquinazolone pigments:

C.I. Pigment Orange 67;
C.I. Pigment Red 251;

[0026] thioindigo pigments: C.I. Pigment Red 88 and 181;

C.I. Pigment Violet 38;

[0027] triarylcarbonium pigments:

C.I. Pigment Blue 1, 61, and 62;
C.I. Pigment Green 1;

C.I. Pigment Red 81, 81:1, and 169;
C.I. Pigment Violet 1, 2, 3, and 27;

[0028] C.I. Pigment Black 1 (aniline black);
C.I. Pigment Yellow 101 (aldazine yellow);

C.I. Pigment Brown 22.

[0029] Examples of suitable inorganic color pigments
include the following:

white pigments: titanium dioxide (C.I. Pigment White 6),
zinc white, pigmentary zinc oxide; zinc sulfide,

lithopones;

black pigments: black iron oxide (C.I. Pigment Black 11),
iron manganese black, spinel black (C.1. Pigment Black 27);
carbon black (C.I. Pigment Black 7);

chromatic pigments:

chromium oxide, chromium oxide hydrate green; chromium
green (C.I. Pigment Green 48); cobalt green (C.I. Pigment
Green 50);

ultramarine green; cobalt blue (C.I. Pigment Blue 28 and 36;
C.I. Pigment Blue 72); ultramarine blue; manganese blue;
ultramarine violet; cobalt and manganese violet; red iron
oxide (C.I. Pigment Red 101);

cadmium sulfoselenide (C.I. Pigment Red 108); cerium sul-
fide (C.I. Pigment Red 265); molybdate red (C.I. Pigment
Red 104); ultramarine red
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brown iron oxide (C.I. Pigment Brown 6 and 7), mixed
brown, spinel phases and corundum phases (C.I. Pigment
Brown 29, 31, 33, 34, 35, 37, 39, and 40), chrome titanium
yellow (C.I. Pigment Brown 24),

chrome orange; cerium sulfide (C.I. Pigment Orange 75);
yellow iron oxide (C.I. Pigment Yellow 42); nickel titanium
yellow (C.I. Pigment Yellow 53; C.I. Pigment Yellow 157,
158,159,160, 161, 162,163, 164, and 189); chrome titanium
yellow; spinel phases (C.I. Pigment Yellow 119); cadmium
sulfide and cadmium zinc sulfide (C.1. Pigment Yellow 37 and
35); chromium yellow (C.I. Pigment Yellow 34); bismuth
vanadate (C.I. Pigment Yellow 184).

cerium sulfide (C.I. Pigment Red 265);

molybdate red (C.I. Pigment Red 104); ultramarine red.
[0030] Particular preference is given as pigment P to a
yellow, cyan, magenta or black pigment.

[0031] Examples of inorganic pigments used typically as
fillers include transparent silicon dioxide, finely ground
quartz, aluminum oxide, aluminum hydroxide, natural micas,
natural and precipitated chalk, and barium sulfate.

[0032] Also suitable are luster pigments, which are plate-
let-shaped pigments of single-phase or multi-phase construc-
tion whose color play is characterized by the interplay of
interference, reflection, and absorption phenomena.
Examples include aluminum flakes and also aluminum, iron
oxide, and mica flakes that are coated one or more times, more
particularly with metal oxides.

[0033] The average particle size ds, of the pigments P is
preferably situated at a value between 50 and 500 nm, more
particularly between 70 nm and 200 nm, more preferably
between 70 and 150 nm.

[0034] The polymerizable coating (B) comprises prefer-
ably at least one reactive unsaturated compound from the
group of the reaction products of long-chain carboxylic acids
B1 with polyols B2 and ethylenically unsaturated carboxylic
acids B3, illustrated by way of example using the reaction
product of pentaerythritol, a mixture of long-chain carboxylic
acids based on technical montan wax acid, and acrylic acid:

CH,0—R,
H,C=CH—0C—0— H,C—C—CH,0—CO—R,,

CH,0—CO—R,,

R,—H, CO—R,,, R, =alkyl radical of the montan wax acid.

[0035] Long-chain carboxylic acids B1 which can be used
include all carboxylic acids having more than 7 carbon atoms,
but preferably Cs-C,, fatty acids and C,,-Cs, wax acids,
either in pure form or else, preferably, in the form of mixtures
of'technical products such as, for example, coconut fatty acid,
tallow fatty acid, sunflower acid, montan wax acid, parattin
oxidate or olefin oxidate. For molecular weight enlargement,
the mixtures ofthe long-chain carboxylic acids may also have
been modified with small fractions of dicarboxylic acids such
as adipic acid, dodecanedioic acid, and montan wax dicar-
boxylic acids.

[0036] Polyols B2 which can be used in place of pen-
taerythritol include other polyol components, but preferably
aliphatic polyols having 2 to 10 carbon atoms and 2 to 10 OH
groups, such as glycols, glycerol, trimethylolpropane, sugar
alcohols, sorbitol, and their internal ethers such as sorbitans,
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their oligomers such as diglycerol, dipentaerythritol, their
polymers such as polyglycols or polyglycerols, or the alkoxy-
lates of the stated polyols.

[0037] As ethylenically unsaturated components B3 it is
possible to use acrylic acid, methacrylic acid, maleic acid,
fumaric acid, itaconic acid, and also their anhydrides or
esters. The stoichiometry is chosen such that one mole of
polyol fatty acid partial ester is reacted with one mole of the
unsaturated acid.

[0038] The polymerizable compound B can be prepared by
reacting the polyol with the long-chain aliphatic carboxylic
acid to give a partial ester. This ester can then be further
reacted to a polyester wax by esterification with a dicarboxy-
lic acid. An ethylenically unsaturated acid is then attached to
this partial ester component via esterification, giving a solid
reactive product having a melting point between 40 and 90°
C. Reactive compounds of this kind are known and are avail-
able commercially, for example, under the name ®Licomont
ER 165 (Clariant).

[0039] The amount of the polymerizable coating B to the
pigment P is preferably 5% to 95% by weight, more prefer-
ably 20% to 70% by weight, more particularly 30% to 60% by
weight, relative to the weight of the pigment P.

[0040] As component C the pigment preparations of the
invention comprise at least one nonionic surface-active-addi-
tive based on polyethers or polyglycerols. The polyethers are,
more particularly, polyalkylene oxides or reaction products of
alkylene oxides with alcohols, amines, aliphatic carboxylic
acids or aliphatic carboxamides. In accordance with the
invention, this term “alkylene oxide” should also be under-
stood to include aryl-substituted alkylene oxide, more par-
ticularly phenyl-substituted ethylene oxide. Besides the
unmixed polyalkylene oxides, preferably C,-C, alkylene
oxides and phenyl-substituted C,-C, alkylene oxides, more
particularly polyethylene oxides, polypropylene oxides, and
poly(phenylethylene oxides), suitability is possessed princi-
pally by alkylene oxide block copolymers, but also by ran-
dom copolymers of these alkylene oxides. Especially suitable
in this context are block copolymers which contain polypro-
pylene oxide and polyethylene oxide blocks or else poly
(phenylethylene oxide) and polyethylene oxide blocks. Like
the unmixed polyalkylene oxides, they can be obtained by
polyaddition of the alkylene oxides with starter compounds
such as saturated or unsaturated aliphatic and aromatic alco-
hols, saturated or unsaturated aliphatic and aliphatic amines,
saturated or unsaturated aliphatic carboxylic acids and car-
boxamides. When using ethylene oxide and propylene oxide,
these starter compounds can be reacted first with ethylene-
oxide and then with propylene oxide, or first with propylene
oxide and then with ethylene oxide. Typically 1 to 300 mol,
preferably 3 to 150 mol, of alkylene oxide are used per mole
of'starter molecule. Suitable aliphatic alcohols in this context
contain generally 6 to 26 C atoms, preferably 8 to 18 C atoms,
and may be unbranched, branched or cyclic in construction.
Examples include octanol, nonanol, decanol, isodecanol,
undecanol, dodecanol, 2-butyloctanol, tridecanol, isotride-
canol, tetradecanol, pentadecanol, hexadecanol, 2-hexylde-
canol, heptadecanol, octadecanol, 2-heptyluhdecanol, 2-oc-
tyldecanol, 2-nonyltridecanol, 2-decyltetradecanol, oleyl
alcohol, and 9-octadecenol, and also mixtures of these alco-
hols such as C,,/C,,, C,5/C,5 and C,/C,; alcohols, and
cyclopentanol and cyclohexanol. Of particular interest are the
saturated and unsaturated fatty alcohols which are obtained
by fat cleavage and reduction from natural raw materials, and
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the synthetic fatty alcohols from the oxo process. The alky-
lene oxide adducts of these alcohols typically have average
molecular weights Mn of 200 to 5000, principally of 400 to
2000.

[0041] Examples of the abovementioned aromatic alco-
hols, as well as alpha- and f-naphthol and their alkyl deriva-
tives, include, in particular, phenol and its alkyl derivatives,
such as hexylphenol, heptylphenol, octylphenol, nonylphe-
nol, isononylphenol, undecylphenol, dodecylphenol, di- and
tributylphenol, and dinonylphenol.

[0042] Suitable aliphatic amines correspond to the ali-
phatic alcohols set out above. Here again, particular impor-
tance is possessed by the saturated and unsaturated fatty
amines which contain preferably 14 to 20 C atoms. Examples
of aromatic amines include aniline and its derivatives. Suit-
able aliphatic carboxylic acids are, in particular, saturated and
unsaturated fatty acids which contain preferably 14 to 20 C
atoms, and hydrogenated, part-hydrogenated and unhydroge-
nated resin acids, and also polyfunctional carboxylic acids,
examples being dicarboxylic acids, such as maleic acid.

[0043] Suitable carboxamides derive from these carboxylic
acids.
[0044] Besides the alkylene oxide adducts of these mono-

functional amines and alcohols, the alkylene oxide adducts of
atleast difunctional amines and alcohols are of very particular
interest.

[0045] Preferred as least difunctional amines are amines
with a functionality of two to five which conform in particular
to the formula H,N—(R—NR"n-H (R: alkylene; R*: hydro-
gen or C,-C; alkyl; n: 1 to 5). Specific examples that may be
mentioned include the following: ethylenediamine, diethyl-
enetriamine, triethylenetetramine, tetraethylenepentamine,
propylene-1,3-diamine, dipropylenetriamine, 3-amino-1-
ethylenaminopropane, hexamethylenediamine, dihexameth-
ylenetriamine, 1,6-bis(3-aminopropylamino)hexane, and
N-methyldipropylenetriamine, particular preference being
given to hexamethylenediamine and diethylenetriamine, and
very particular preference to ethylenediamine. These amines
are preferably reacted first with propylene oxide and then
with ethylene oxide. The ethylene oxide content of the block
copolymers is typically about 10% to 90% by weight. The
block copolymers based on polyfunctional amines generally
have average molecular weights Mn of 1000 to 40 000, pref-
erably 1500 to 30 000.

[0046] Preferred at least difunctional alcohols are alcohols
having a functionality of two to five. Examples include C,-C,
alkylene glycols and the corresponding di- and polyalkylene
glycols, such as ethylene glycol, propylene 1,2- and 1,3-
glycol, butylene 1,2- and 1,4-glycol, hexylene 1,6-glycol,
dipropylene glycol and polyethylene glycol, glycerol and
pentaerythritol, particular preference being given to ethylene
glycol and polyethylene glycol, and very particular prefer-
ence to propylene glycol and dipropylene glycol.

[0047] Particularly preferred alkylene oxide adducts of at
least difunctional alcohols have a central polypropylene
oxide block, in other words start from a propylene glycol or
polypropylene glycol, which is reacted first with further pro-
pylene oxide and then with ethylene oxide. The ethylene
oxide content of the block copolymers is typically 10% to
90% by weight.

[0048] Theblock copolymers based on polyhydric alcohols
generally have average molecular weights Mn of 1000 to 20
000, preferably 1000 to 15 000.
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[0049] Alkylene oxide block copolymers of this kind are
known and are available commercially, for example, under
the names Tetronic® and Pluronic® (BASF). Alkylene oxide
block copolymers with different HL.B (hydrophilic-lipophilic
balance) values are selected as a function of the application
medium in which the pigment preparations of the invention
are to be used.

[0050] Thus, for use in aqueous, aqueous/alcoholic, and
alcoholic systems, alkylene oxide block copolymers with
HLB values of approximately 10 are preferred, correspond-
ing to an ethylene oxide fraction in the copolymer of gener-
ally 25% by weight.

[0051] Thepolyglycerols are, more particularly, glycerides
of fatty acids, such as polyglycerol polyricinoleate.

[0052] As component D the pigment preparations of the
invention comprise at least one anionic surface-active addi-
tive based on sulfonates, sulfates, carboxylates, phosphonates
or phosphates. Examples of suitable sulfonates are aromatic
sulfonates, such as p-C;-C,-alkylbenzenesulfonates, di(C-1-
Cg-alkyl)naphthalenesulfonates, and condensation products
of naphthalenesulfonic acids with formaldehyde, and ali-
phatic sulfonates, such as C,;-C, alkanesulfonates, alpha-
sulfo-fatty acid C,-C, alkyl esters, sulfosuccinic esters, and
alkoxy-, acyloxy-, and acylaminoalkane-sulfonates.

[0053] Alkylsulfonates are preferred, the di(C,-C,-alkyl)
naphthalenesulfonates being particularly preferred. Very par-
ticular preference is given to diisobutyl- and diisopropyl-
naphthalene-sulfonate. Examples of suitable sulfates are
C,-C,, alkyl sulfates.

[0054] A further important group of anionic additives is
formed by the sulfonates, sulfates, phosphonates, and phos-
phates of the polyethers specified as nonionic additives. They
can be converted, by reaction with phosphoric acid, phospho-
rous pentoxide, and phosphonic acid, or sulfuric acid and
sulfonic acid, into the phosphoric monoesters or diesters and
phosphonic esters, or into the sulfuric monoesters and sul-
fonic esters. Like the sulfonates and sulfates listed earlier on
above, these acidic esters are preferably in the form of water-
soluble salts, more particularly alkali metal salts, principally
sodium salts and ammonium salts, but can also be used in the
form of the free acids.

[0055] Preferred phosphates and phosphonates derive prin-
cipally from alkoxylated, more particularly ethoxylated, fatty
alcohols and oxo-process alcohols, alkylphenols, stearylphe-
nols, fatty amines, fatty acids, and resin acids; preferred sul-
fates and sulfonates are based more particularly on alkoxy-
lated, especially ethoxylated, fatty alcohols, alkylphenols,
and amines, including polyfunctional amines, such as hex-
amethylenediamine.

[0056] Anionic surface-active additives of this kind are
known and are available commercially, for example, under
the names Nekal® (BASF), Tamol® (BASF), Crodafos®
(Groda), Rhodafac® (Rhodia), Maphos® (BASF), Tex-
apon® (Cognis), Empicol® (Albright & Wilson), Matexil®
(ICI), Soprophor® (Rhodia), Lutensit® (BASF), and Disper-
sogen (Clariant).

[0057] Examples of typical auxiliaries are preservatives,
pH regulators, thickeners, retention agents, and defoamers.
[0058] A variety of processes can be used for preparing the
pigment preparations of the invention:

[0059] Process 1 comprises subjecting the pigment P in
aqueous suspension to fine division with at least one part of
the components b) and ¢), under the action of shearing forces,
homogenizing the thus prepared pigment dispersion with the
polymerizable compound B, and optionally with addition of
further component b) and/or c) at a temperature above the
softening point of B.
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[0060] In one preferred embodiment of process 1 the pig-
ment is first subjected in aqueous suspension to wet commi-
nution with at least one part of components b) and c). The
pigment dispersion thus prepared is dispersed with liquid wax
(component B) and the remainder of the components b) and ¢)
(additives C and D) at temperatures above the melting point of
the wax. For the dispersing it is possible to use open vessels
with simple stirring assemblies, although it is also possible to
use dispersers of the kind known from paint production, high-
pressure homogenizers or other pressure mixing chamber
methods (vortex). In the course of this treatment the liquid
wax goes onto the pigment, to form the polymerizable coating
B, and the coated particles are stabilized by the additives C
and D.

[0061] Process 2 comprises first preparing a miniemulsion
from the melted wax (component B) and a part of the addi-
tives C and D, and this miniemulsion, after cooling, is then
subjected to wet comminution with the remainder of additives
C and D and the aqueous pigment slurry. In this process the
wax is ground onto the pigment particles.

[0062] Both processes result in a pigment preparation in
which the pigment particles are covered by a well-adhering
polymerizable wax coat and are stabilized by the additives C
and D.

[0063] Pigment preparations thus prepared are highly com-
patible with the typical ingredients of paints, coating materi-
als or liquid inks. In particular, pigment preparations prepared
in this way are suitable for chemical incorporation in the
course of emulsion polymerizations or for chemical fixing in
the case of application in UV-curing acrylate systems.
[0064] From the pigment preparations of the invention it is
also possible, by means of suitable drying methods, spray
drying for example, to produce pigment formulations in pow-
der form which are highly compatible and readily dispersible
into powder coating materials and which on baking are fixed
by means of thermally initiated polymerization.

[0065] The invention therefore also provides pigment
preparations in powder form, containing 60% to 90%, pref-
erably 70% to 85%, by weight of a pigment which is coated
with 10% to 40%, preferably 15% to 30%, by weight of a
polymerizable, ethylenically unsaturated compound which is
areaction product of a polyol, long-chain aliphatic carboxylic
acids, and at least one ethylenically unsaturated carboxylic
acid, and which may have been oligomerized by the addition
of'a dicarboxylic acid, and also 0% to 10%, preferably 0.01%
to 5%, by weight of components b) and c), the percentages
being based on the total weight of the pigment preparation in
powder form.

[0066] The invention further provides for the use of the
pigment preparation of the invention and also of the pigment
preparation in powder form, referred to for short as “colorants
of the invention”, for coloring aqueous coating materials,
paints, including emulsion paints, printing inks and liquid
inks, and also for coloring paper, wood, leather, and ink-jet
inks, more particularly those with an aqueous basis and those
with a nonaqueous basis, as microemulsion inks or as hot-
melt ink-jet inks. Microemulsion inks are based on organic
solvents, water, and, if desired, an additional hydrotropic
substance (interface mediator).

[0067] Microemulsion inks contain generally 0.5% to 30%
by weight, preferably 1% to 15% by weight, of the colorants
of the invention, 5% to 99% by weight of water, and 0.5% to
94.5% by weight of organic solvent and/or hydrotropic com-
pound. “Solvent based” ink-jet inks contain preferably 0.5%
to 30% by weight of the colorants of the invention, 85% to
99.5% by weight of organic solvent and/or hydrotropic com-
pounds.
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[0068] Hot-melt inks are based mostly on waxes, fatty
acids, fatty alcohols or sulfonamides which are solid at room
temperature and become liquid on heating, the preferred
melting range being between about 60° C. and about 140° C.
Hot-melt ink-jet inks are composed, for example, essentially
01'20% to 90% by weight of wax and 1% to 10% by weight of
the colorants of the invention. Additionally present may be
0% to 20% by weight of an additional polymer, up to 5% by
weight of dispersing assistants, 0% to 20% by weight of
viscosity modifiers, 0% to 20% by weight of plasticizers, 0%
to 10% by weight of tack additive, 0% to 10% by weight of
transparency stabilizer (prevents, for example, crystallization
of the waxes) and 0% to 2% by weight of antioxidant.

[0069] Inthe ink-jet inks the colorants of the invention may
also be shaded with other colorants such as, for example,
organic or inorganic, pigments and/or dyes. In this case they
are used in ink sets, consisting of yellow, magenta, cyan, and
black inks, comprising pigments and/or dyes as colorants.
Additionally they can be used in ink sets which further com-
prise one or more “spot colors” in, for example, orange,
green, blue, gold, and silver colors.

[0070] Preference is given in this context to a set of printing
inks whose black formulation comprises preferably carbon
black as colorant, more particularly a gas black or furnace
black; whose cyan formulation comprises preferably a pig-
ment from the group of the phthalocyanine, indanthrone or
triarylcarbonium pigments, more particularly the Colour
Index pigments Pigment Blue 15, Pigment Blue 15:1, Pig-
ment Blue 15:2, Pigment Blue 15:3, Pigment Blue 15:4,
Pigment Blue 16, Pigment Blue 56, Pigment Blue 60 or
Pigment Blue 61; whose magenta formulation comprises
preferably a pigment from the group of monoazo, disazo,
[-naphthol, naphthol AS, laked azo, metal complex, benzimi-
dazolone, anthanthrone, anthraquinone, quinacridone, diox-
azine, perylene, thioindigo, triarylcarbonium or diketopyrrol-
opyrrole pigments, more particularly the Colour Index
pigments Pigment Red 2, Pigment Red 3, Pigment Red 4,
Pigment Red 5, Pigment Red 9, Pigment Red 12, Pigment
Red 14, Pigment Red 38, Pigment Red 48:2, Pigment Red
48:3, Pigment Red 48:4, Pigment Red 53:1, Pigment Red
57:1, Pigment Red 112, Pigment Red 122, Pigment Red 144,
Pigment Red 146, Pigment Red 147, Pigment Red 149, Pig-
ment Red 168, Pigment Red 169, Pigment Red 170, Pigment
Red 175, Pigment Red 176, Pigment Red 177, Pigment Red
179, Pigment Red 181, Pigment Red 184, Pigment Red 185,
Pigment Red 187, Pigment Red 188, Pigment Red 207, Pig-
ment Red 208, Pigment Red 209, Pigment Red 210, Pigment
Red 214, Pigment Red 242, Pigment Red 247, Pigment Red
253, Pigment Red 254, Pigment Red 255, Pigment Red 256,
Pigment Red 257, Pigment Red 262, Pigment Red 263, Pig-
ment Red 264, Pigment Red 266, Pigment Red 269, Pigment
Red 270, Pigment Red 272, Pigment Red 274, Pigment Violet
19, Pigment Violet 23 or Pigment Violet 32; whose yellow
formulation comprises preferably a pigment from the group
of the monoazo, disazo, benzimidazoline, isoindolinone,
isoindoline or perinone pigments, more particularly the
Colour Index pigments Pigment Yellow 1, Pigment Yellow 3,
Pigment Yellow 12, Pigment Yellow 13, Pigment Yellow 14,
Pigment Yellow 16, Pigment Yellow 17, Pigment Yellow 73,
Pigment Yellow 74, Pigment Yellow 81, Pigment Yellow 83,
Pigment Yellow 87, Pigment Yellow 97, Pigment Yellow 111,
Pigment Yellow 120, Pigment Yellow 126, Pigment Yellow
127, Pigment Yellow 128, Pigment Yellow 139, Pigment Yel-
low 151, Pigment Yellow 154, Pigment Yellow 155, Pigment
Yellow 173, Pigment Yellow 174, Pigment Yellow 175, Pig-
ment Yellow 176, Pigment Yellow 180, Pigment Yellow 181,
Pigment Yellow 191, Pigment Yellow 194, Pigment Yellow
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196, Pigment Yellow 213 or Pigment Yellow 219; whose
orange formulation comprises preferably a pigment from the
group of the disazo, p-naphthol, naphthol AS, benzimida-
zolone or perinone pigments, more particularly the Colour
Index pigments Pigment Orange 5, Pigment Orange 13, Pig-
ment Orange 34, Pigment Orange 36, Pigment Orange 38,
Pigment Orange 43, Pigment Orange 62, Pigment Orange 68,
Pigment Orange 70, Pigment Orange 71, Pigment Orange 72,
Pigment Orange 73, Pigment Orange 74 or Pigment Orange
81; and whose green preparation comprises preferably a pig-
ment from the group of the phthalocyanine pigments, more
particularly the Colour Index pigments Pigment Green 7 or
Pigment Green 36.

[0071] In addition it is possible for the ink sets further to
comprise shading dyes, preferably from the group of C.I.
Acid Yellow 17 and C.I. Acid Yellow 23; C.I. Direct Yellow
86, C.I. Direct Yellow 98, and C.I. Direct Yellow 132; C.I.
Reactive Yellow 37; C.I. Pigment Yellow 17, C.I. Pigment
Yellow 74, C.1. Pigment Yellow 83, C.1. Pigment Yellow 97,
C.I. Pigment Yellow 120, C.I. Pigment Yellow 139, C.1. Pig-
ment Yellow 151, C.I. Pigment Yellow 155 und C.1. Pigment
Yellow 180; C.I. DirectRed 1, C.I. Direct Red 11, C.I. Direct
Red37,C.1. DirectRed 62, C 1. Direct Red 75, C.I1. Direct Red
81, C.I. Direct Red 87, C.I. Direct Red 89, C.1. Direct Red 95
und C.I. Direct Red 227; C.1. Acid Red 1, C.1. AcidRed 8, C.I.
Acid Red 80, C.I. Acid Red 81, C.I. Acid Red 82, C.I. Acid
Red 87, C.I. Acid Red 94, C.I. Acid Red 115, C.I. Acid Red
131,C.I1. AcidRed 144, C.I. AcidRed 152, C.1. Acid Red 154,
C.I. Acid Red 186, C.1. Acid Red 245, C.1. Acid Red 249 und
C.1. Acid Red 289; C.I. Reactive Red 21, C.I. Reactive Red
22, C.I. Reactive Red 23, C.I. Reactive Red 35, C.1. Reactive
Red 63, C.I. Reactive Red 106, C.I. Reactive Red 107, C.1.
Reactive Red 112, C.I. Reactive Red 113, C.I. Reactive Red
114, C.1. Reactive Red 126, C.I. Reactive Red 127, C 1. Reac-
tive Red 128, C.I. Reactive Red 129, C.1. Reactive Red 130,
C.1. Reactive Red 131, C.1. Reactive Red 137, C.1. Reactive
Red 160, C.I. Reactive Red 161, C.1. Reactive Red 174, and
C.1. Reactive Red 180.

[0072] The colorants of the invention are suitable for pro-
ducing inks for use in all conventional ink-jet printers, more
particularly for those which are based on the bubble-jet or
piezo process.

[0073] The colorants of the invention are also suitable for
use as colorants in electrophotographic toners and develop-
ers, such as one- or two-component powder toners (also
called one- or two-component developers), magnetic toners,
liquid toners, polymerization toners, and specialty toners, for
example. Typical toner binders are addition-polymerization
resins, polyaddition resins, and polycondensation resins,
such as styrene, styrene acrylate, styrene butadiene, acrylate,
polyester, and phenol-epoxy resins, polysulfones, polyure-
thanes, individually or in combination, and also polyethylene
and polypropylene, which may also have further ingredients,
such as charge control agents, waxes or flow assistants,
present in them or added subsequently to them for modifica-
tion.

[0074] The colorants of the invention are additionally suit-
able for use as colorants in powders and powder coating
materials, more particularly in triboelectrically or electroki-
netically sprayable powder coating materials which are
employed for the surface coating of articles made, for
example, from metal, wood, plastic, glass, ceramic, concrete,
leather, textile material, paper or rubber.
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General Procedure for Examples 1 to 9 (Process 1):
(a) Preparation of a Pigment Dispersion:

[0075] The pigment, in the form either of a powder or a
filter cake, is pasted in deionized water together with the
dispersants, the organic solvent, and the other additions, and
then the paste is homogenized and predispersed using a dis-
solver or other suitable apparatus. The subsequent fine dis-
persion takes place by means of a bead mill (e.g., with a
MiniZETA 03 from Netzsch) or other suitable dispersing
assembly, with grinding taking place accompanied by cool-
ing and proceeding until the desired size distribution of the
pigment particles is obtained. Thereafter the dispersion is
adjusted with deionized water to the desired final pigment
concentration.

(b) Preparation of the Wax-Coated Pigment Preparation:

[0076] Polymerizable wax (e.g., ®Licomont ER 165 with
AN: 10.0) is melted with slow stirring in a glass vessel at a
temperature of around 120° C.

[0077] Nonionic surfactant (additive C) and anionic surfac-
tant (additive D) are dissolved in a solvent (e.g.; 1,2-propy-
lene glycol), at 90° C. in a second vessel and the solution is
admixed with KOH.

[0078] The emulsifier mixture formed is stirred into the
wax melt at approximately 100-120° C. with thorough stir-
ring.

[0079] The resulting melt is poured slowly into the pigment

preparation (a), which has been brought to about 90° C., and
the mixture is stirred further at this temperature for a short
time. Subsequently the further auxiliaries (e.g., preservative)
are added.
EXAMPLES 1 TO 5
a) Preparation of a PY 155 Pigment Dispersion

[0080]

C.I. Pigment Yellow 155 20
Nonionic surfactant 10
Anionic surfactant 2
®Mergal K7 0.1
®Mergal K1I0N 0.1
1,2-Propylene glycol 10
‘Water 57.8

b) Preparation of a Wax-Coated PY 155 Pigment
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-continued

nonionic + anionic surfactant
® Genapol T 110,

Genapol LRO (Type 1),

® Dispersogen LFES (Type 2),
Dispersogen LFH (Type 3),
Dispersogen T 160 (Type 4).

Emulsifier:
Nonionic surfactant:
Anionic surfactant:

Genapol and Dispersogen are Clariant trademarks.
® Licomont ER 165 = pentaerythritol 2,5-montanate acrylate (Licomont is a

Clariant trademark);
TSC = total solids content.

EXAMPLES 6 AND 7
a) Preparation of a Pigment Red 122 Pigment Dis-

persion
[0082]
C.I. Pigment Red 122 20
Nonionic surfactant 10
Anionic surfactant 2
Mergal K7 0.1
Mergal K10N 0.1
1,2-Propylene glycol 10
‘Water 57.8

b) Preparation of a Wax-Coated PR 122 Pigment

Preparation

[0083]

Licomont ER 165 240

Anionic surfactant 16

Nonionic surfactant 34

KOH, 43% strength 10

Water 300

Pigment dispersion from (a): 1800

Coating % Pigment % Emulsifier % Type TSC %

Example 6: 10 15 2.3 1 30
Example 7: 10 15 2.3 4 30

Nonionic surfactant:
Anionic surfactant:

Genapol T 110;
Genapol LRO (Type 1),
Dispersogen T 160 (Type 4).

Preparation
[0081]
EXAMPLE 8
oLl pp—— 0 (a) Preparation of a Pigment Blue 15:3 Pigment Dis-
icomon .
Anionic surfactant 16 persion
Nonionic surfactant 34
KOH, 43% strength 10 [0084]
‘Water 300
Pigment dispersion from (a) 1800
Coating % Pigment % Emulsifier % Type TSC% C.I. Pigment Blue 15:3 20
Nonionic surfactant 10
Example 1: 10 15 23 1 28 Anionic surfactant 2
Example 2: 10 15 23 1 28 Mergal K7 0.1
Example 3: 10 15 23 4 28 Mergal K10N 0.1
Example 4: 10 15 23 3 28 1,2-Propylene glycol 10
Example 5: 7 16 1.4 2 25 Water 57.8
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(b) Preparation of a Wax-Coated PB 15:3 Pigment

Preparation
[0085]
Licomont ER 165 240
Anionic surfactant 16
Nonionic surfactant 34
KOH, 43% strength 10
‘Water 300
Pigment dispersion from (a) 1800

Coating: 10%; pigment: 15%; emulsifier, type (1): 2.3%.

EXAMPLE 9
(a) Preparation of a Pigment Black 7 Pigment Dis-
persion
[0086]
C.I. Pigment Black 7 20
Nonionic surfactant 10
Anionic surfactant 2
Mergal K7 0.1
Mergal K10N 0.1
1,2-Propylene glycol 10
Water 57.8

(b) Preparation of a Wax-Coated Pigment Black 7
Pigment Preparation

[0087]

Licomont ER 165 240
Anionic surfactant 16
Nonionic surfactant 34
KOH, 43% strength 10
‘Water 300
Pigment dispersion from (a) 1800

Coating: 10%; pigment: 15%; emulsifier, type (1): 2.3%.

General Procedure for Examples 10 to 19 (Process 2):
(a) Preparation of a Pigment Dispersion:

[0088] Analogous to the procedure described in process 1.

(b) Preparation of a Miniemulsion:

[0089] To prepare a wax miniemulsion, the polymerizable
wax B inmelted form is stirred into an aqueous solution of the
nonionic and anionic surfactants above the melting tempera-
ture of the wax, and dispersed if appropriate, forming an
oil-in-water emulsion.

(c) Preparation of a Wax-Coated Pigment Dispersion:

[0090] The miniemulsion prepared in (b) is admixed with
remaining nonionic and anionic surfactant, and the pigment
dispersion prepared in (a) is metered in. A milling or dispers-
ing assembly is used to grind the wax onto the pigment
particles.
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[0091] Thepolymerdispersions described in Examples 1 to
9 are prepared by the procedure of process 2: Examples 10 to
18.

Use Examples
(A) Printing Inks

[0092] The pigment preparations of the invention and also,
for comparison, the corresponding standard dispersions (step
aabove) were incorporated into printing inks. Only in the case
of'the pigment preparations of the invention was it possible to
prevent the ink striking through the paper. The resulting
image was glossy and water-resistant. Images with the stan-
dard dispersions were not water-resistant and showed virtu-
ally no gloss.

(B) Liquid Varnishes and Emulsion Paints

[0093] The pigment preparations of the invention and also,
for comparison, the corresponding standard dispersions (a)
were incorporated into varnishes and emulsion paints. The
paint coating with the pigment preparations of the invention
was substantially more water-resistant than with the standard
dispersions.

(C) Powder Coating Materials

[0094] The pigment preparations of the invention and also,
for comparison, the corresponding standard dispersions (a)
were spray dried and incorporated into powder coating mate-
rials.

[0095] In the case of the inventive powder coating materi-
als, the color yield was higher and the chemical fixing in the
matrix after baking was substantially better than in the case of
the standard powder coating materials.

1) A pigment preparation comprising as essential constitu-
ents

(a) 5% to 70% by weight of at least one pigment P coated
with at least one polymerizable, ethylenically unsatur-
ated compound B;

(b)0.1% to 15% by weight of at least one nonionic surface-
active additive C based on polyethers, polyglycerols or
both;

() 0.1% to 15% by weight of at least one anionic surface-
active additive D based on sulfonates, sulfates, carboxy-
lates, phosphonates or phosphates;

(d) 10% to 90% by weight of water

(e) 0% to 20% by weight of at least one auxiliary,
the sum of the weight percentages not exceeding 100% by
weight.

2) The pigment preparation as claimed in claim 1, wherein
the pigment P is an organic chromatic pigment, an inorganic
chromatic pigment, a white pigment, a carbon black pigment
or a combination thereof.

3) The pigment preparation as claimed in claim 1, wherein
the pigment P is an azo pigment, an anthanthrone pigment, an
anthrapyrimidine pigment, a quinacridone pigment, a
quinophthalone pigment, a diketopyrrolopyrrole pigment, a
dioxazine pigment, an indanthrone pigment, an isoindoline
pigment, an isoindolinone pigment, an isoviolanthrone pig-
ment, a perylene pigment, a perinone pigment, a phthalocya-
nine pigment, a pyranthrone pigment, a pyrazoloquinazolone
pigment, a thioindigo pigment, a triarylcarbonium pigment or
a combination thereof.

4) The pigment dispersion as claimed in claim 1, wherein
the pigment P is a yellow, cyan, magenta or black pigment.
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5) The pigment preparation as claimed in claim 1, wherein
the polymerizable, ethylenically unsaturated compound B is
areaction product of a polyol, long-chain aliphatic carboxylic
acids, and at least one ethylenically unsaturated carboxylic
acid, optionally oligomerized by the addition of a dicarboxy-
lic acid.

6) The pigment preparation as claimed in claim 1, wherein
the amount of the polymerizable, ethylenically unsaturated
compound B to the pigment P is 5% to 95% by weight,
relative to the weight of the pigment P.

7) A process for preparing a pigment preparation as
claimed in claim 1, subjecting the pigment P in aqueous
suspension to fine division with at least one part of the com-
ponents b) and c), under the action of shearing forces to form
a prepared pigment preparation, homogenizing the prepared
pigment dispersion with the polymerizable compound B, and
optionally, with addition of further component b), ¢) or both
at a temperature above the softening point of B.

8) A process for preparing a pigment preparation as
claimed in claim 1, comprising the steps of first preparing a
miniemulsion from the polymerizable compound B and at
least one part of components b) and c¢), and subjecting the
miniemulsion, after cooling, to wet comminution with the
remainder of the components b) and ¢) and an aqueous sus-
pension of pigment P.

9) A colored composition colored by a pigment preparation
as claimed in claim 1, wherein the composition is selected
from the group consisting of aqueous coating materials, var-
nishes, emulsion paints, printing inks, liquid inks and ink-jet
inks.

10) A pigment preparation in powder form, containing
60% to 90% by weight of a pigment coated with 10% to 40%
by weight of a polymerizable, ethylenically unsaturated com-
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pound, wherein the polymerizable, ethylenically unsaturated
compound is a reaction product of a polyol, long-chain ali-
phatic carboxylic acids, and at least one ethylenically unsat-
urated carboxylic acid, optionally oligomerized by the addi-
tion of a dicarboxylic acid.

11) A process for producing a pigment preparation in pow-
der form as claimed in claim 10, comprising the step of
freeing a pigment preparation from solvents and subjecting
the pigment preparation to drying, wherein the pigment
preparation comprises as essential constituents

(a) 5% to 70% by weight of at least one pigment P coated
with at least one polymerizable, ethylenically unsatur-
ated compound B;

(b)0.1% to 15% by weight of at least one nonionic surface-
active additive C based on polyethers, polyglycerols or
both;

() 0.1% to 15% by weight of at least one anionic surface-
active additive D based on sulfonates, sulfates, carboxy-
lates, phosphonates or phosphates;

(d) 10% to 90% by weight of water

(e) 0% to 20% by weight of at least one auxiliary,
the sum of the weight percentages not exceeding 100% by
weight.

12) A composition colored by a pigment preparation as
claimed in claim 10, wherein the composition is selected from
the group consisting of powder coating materials, UV-curing
varnishes, electrophotographic toners and -electrophoto-
graphic developers.

13) A colored article colored by a pigment preparation as
claimed in claim 1, wherein the article is paper, wood or
leather.



