
1                 0022746                      2            ' Pigment
compositions, a process for the colouration of paints, printing inks and
bulk polymers with these pigment compositions and paints  printing inks and
bulk polymers coloured by this process The invention relates to solid
pigment corm-   ponding approximately to an average mole- positions
comprising a mixture of a pigment and  cular weight of 10,000 to 80,000,
and a [err] a thermoplastic resin. Such compositions may     temperature,
as herein defined, above [err] be used to incorporate pigment into
substrates     One suitable class of copolymers based on' such as paints,
printing inks and bulk polymers,   isobutylmethacrylate have molecular
weights of and enable the pigment to be more evenly         15,000 to
25,000, a melting point range of dispersed in the substrate than if the
pigment   [err], preferably [err]  and an alone were to be added to the
substrate.         acid number of 0. The weight percentage of The present
invention provides a solid pig-    comonomer 11 in the copolymer is
preferably ment composition comprising an intimate mix-  t0    1-10%. more
preferably 2-6%, particularly ture of a pigment and a copolymer of a com-
3%. pound of formula I                                 The copolymer may
also contain up to 10% by  weight of one  or more' additional CH
comonomers capable of free-radical poly- merisation,  for  example
vinyl-substituted CH2=C       COOR           I          heterocyclic
compounds such as vinylpyridine, vinylimidazole and vinylpyrrolidone; vinyl
esters in which                                         of fatty acids, for
example vinyl acetate; vinyl R is [err] alkyl, or [err] cycloalkyl and a
lesser  halides, for example vinylidenechloride; vinyl amount of a compound
of formula 11,     20    aromatics, for example styrene and vinyl- toluene;
a-olefins and/or dienes. The amount of [err]                         any
additional comonomer which is present should not be so great as to
adversely affect the desirable properties of the final pigment 25
preparation, such as its capability of being ground to a fine powder and
its compatibility with a wide range of substrates. Preferably, the weight
percentage   of  any  additional comonomer present is no greater than the
in which                                  30    weight percentage of the
comonomer of [err] is hydrogen or methyl,                       formula 11,
and more preferably only comono- [err]is hydrogen or [err] alkyl
mers of formulae I and 11 are present. [err]1, alkyl, or
The reduced viscosity of a polymer, [err] together with the nitrogen atom
to which they are attached form a heterocyclic  35                 [err] 5-
or 6-membered ring which may contain an oxygen or a further nitrogen atom,
and                            c A is a straight or branched chain[err]
alkylene group.                                        is the specific
viscosity [err] sp of a polymer solu- 40   tion divided by the
concentration of the solu- All alkyl groups of more than 2 -carbon atoms
tion expressed as g/ml. The specific viscosity is may be either
straight-chain or branched. In the  given by compound of formula 1, R is
preferably a butyl or cyclohexyl group. More preferably the com-
[err] pound of formula I is isobutyl methacrylate. In  45 the compound of
formula 11, [err] is preferably methyl, and [err] as alkyl are preferably
[err] alkyl, more preferably methyl. Where [err]    where t is the time
required for a polymer solu- and [err] together with the nitrogen atom to
which.  tion to flow through a capillary viscometer at a they are attached
form a heterocyclic ring  this  50   given temperature and [err] is the
time required for is preferably a morpholine or piperidine ring.  the pure
solvent at the same temperature. Most preferably, both [err] are methyl.
The  Although group A is preferably [err] [err]                        55
or                                                                  c [err]
is not independent of concentration, it is rela- The preferred compound of
formula 11 is 2-      tively constant at low concentrations, where 



dimethylaminoethyl methacrylate.           60    sp=0. 1 to 0.2. The
copolymer suitably has a reduced vis-        The temperature [err] is the
temperature of cosity, as herein defined, of 5-25 ml/g, corres-  maximum
vibrational damping of the polymer as 2    3                  0022 746
4 measured by D.l.N. (Deutsche industrienorm)     for the mass dyeing of
polymer substrates may 53445 or I.S.O. DR 533.                         be
used in the present pigment compositions. The copolymer may be prepared by
conven-       In addition to pigments the composition may tional addition
polymerisation methods, using   contain other solid additives, for example
fillers an initiator such as a peroxide or an azo com   such as calcium
carbonate or silica. pound in the proportion of 0.05% to 1% by         The
pigment compositions of the present weight A suitable initiator is
2,2'-azobis(iso-  invention are compatible with a very wide range
butyronitrile). The polymerisation is carried out  of polymers, may be
easily incorporated into dif- in the presence of a chain transfer agent to
keep  ferent types of substrates, and give notably high the molecular
weight of the copolymer low.  10   colour yields in the final products.
Suitable chain transfer agents are mercapto       The following examples.
in which all parts are compounds such as 2-mercaptoethanol, used in    by
weight and all temperatures in degrees quantities of up to 2% by weight A
suitable     Centigrade, illustrate the invention: polymerisation process
is to seal the mixture of monomers, initiator and chain transfer agent  15
Preparation of copolymer into a flit bag or tube of plastic film and to
heat  Copolymer 1 this container in a water bath, for example at    A
mixture of 97 parts isobutyl methacrylate, [err] high surface-to-volume
ratio      3 parts 2-dimethylaminoethyl methacrylate, 0.2 of such a
container gives good heat transfer and  parts azoisobutyronitrile (AIBN)
and 1.3 parts 2- prevents overheating of the reaction mixture  20
mercaptoethanol Is polymerised in a tube of during polymerisation. When
polymerisation Is   plastic film in a water bath at 500 for 24 hours.
complete, the product may be removed from the   The solid product Is cured
at 1000 for 8 hoursto container and  milled to give a granulate or
reduce the residual monomer content. The powder.
polymer had a reduced viscosity (measured at The intimate mixture of
pigment and copoly-  25    20 in chloroform) of 8 ml/. mar is obtained in
conventional manner by melt blending or by dissolving the copolymer in a
Copolymer 2 suitable solvent, adding the pigment and remov-   A mixture of
90 parts cyclohexyl meth- ing the solvent by evaporation. The pigment
acrylate, 10 parts 2-dimethylaminoethyl meth- composition according to the
invention may  30   acrylate 0.1 parts AIBN and 1.8 parts 2- contain from
10 to 95% by weight of pigment,    mercaptoethanol is polymerised and cured
as preferably 30-60% pigment.                      described for copolymer
1 above. The product Compositions containing relatively small      had a
reduced viscosity of 7 ml/g amounts of pigment are suitably prepared by
melt blending in appropriate equipment for  35   Copolymer 3 example a
kneader, roll mill or extruder, and will  A mixture of 96 parts isobutyl
methacrylate, consist of a continuous matrix of copolymer     4 parts
2-(4-morpholinyl)ethyl methacrylate, containing a dispersion of pigment
particles. If  0.1 part AIBN and 1.6 parts 2-mercaptoethanol melt blending
is carried out In a roll mill or   is polymerised as described for
copolymer 1 kneader, the molten mass may be extruded and   40   above. The
product had a reduced viscosity of 8 granulated, or may be allowed to
solidify and   ml/g. then ground to a powder. Alternatively, the pigment
may be dispersed in a solution of the copolymer in a suitable    Copolymer
4 solvent, for example in a sand or ball mill, or a  45a  A mixture of 89
parts cyclohexyl meth- blender. The solution may then be dried directly,
acrylate, 1 part methacrylic acid, 10 parts 2- or a pigment-solvent
suspension may be pro-     dimethylaminoethyl methacrylate, 0.1  part
cipitated with water, filtered and dried. Solu-  AIBN and 2.0 parts
2-mercaptoethanol is poly- tion techniques may be necessary in order to
merised as described for copolymer 1. The pro- prepare compositions having
high pigment con-   duct had a reduced viscosity of 6 ml/g. tent; according
to the pigment content the com- positions may consist of a dispersion of
pigment particles in a more or less continuous copolymer  Preparation of
pigment composition matrix, or of pigment particles or clumps of par-
Example 1 



tides coated with copolymer.                     50 Parts C.l. Pigment Blue
15:3 are blended The pigment composition according to the      with 50
parts of copolymer 1 in a Turbula mixer. invention may contain inorganic
pigments for    for 1 hour. The blend is then fed to a mixing example
titanium dioxide. iron oxide, chromium  extruder at 1100. and the extrudate
coarsely oxide and lead chromate or organic pigments,    granulated then
finely ground in a Kolloplex mill. for example those of the azo-, bisazo-,
phthalo-  60  The product is a 50% pigment composition in cyanine-,
naphthol AS-, benzidine-, iso-        powder form, which Is very easily
incorporated indolinone-, quinacridone-, dioxazine-, thio-  .  into paints
and printing inks and is suitable for indigo-  and  perylene-types.
Mixtures  of     the mass dyeing of polyacrylonitrile, poly- pigments of
one or more types may be used.      styrene, ABS, styrenb/acrylonitrile
polymers, Essentially all pigments capable of being used   65   PVC and
polyolefins. 3    5                 0 022746                      6
Examples 2-4                                   in which Copolymer 1 in
Example 1 is replaced by      [err] is hydrogen or methyl, copolymers 2-4.
[err] is hydrogen or [err] alkyl [err] alkyl or Example 5
5   [err] together with the nitrogen atom to 30 Parts C.l. Pigment Violet
23 and 70 parts   which they ire attached form a heterocyclic of copolymer
1 are 'blended in a Turbula mixer   5- or 6-membered ring which may contain
an for 1 hour, and worked up as described In        oxygen or a further
nitrogen atom, and Example 1 to give a pigment composition       A is a
straight or branched 'chain [err] alkylene containing 30% pigment, which Is
readily incor-  10    group. porable  into the substrates described  in
Example 1.                                        2. A composition as
claimed in Claim 1 in which R in formula I Is butyl or cyclohexyl. Example
6-8                                       3. A composition as claimed in
Claim 1 or Copolymer 1 in Example 4 is replaced by   15   Claim 2 in which,
in formula 11, [err] is methyl; R2 copolymers 2-4.
and [err] are each methyl or together with the nitro- gen atom to which
they are attached, form a Example 9
morpholine or piperidine ring, and A is 36 Parts C.I. Pigment Green 7 are
stirred into a solution of 24 parts of copolymer 1 and 110   20 [err] parts
Isobutanol and are ground in a horizontal  or ball mill until the pigment
is completely dis-            [err] persed. After that the solvent Is
eliminated by steam-distillation. The precipitate is washed,    4. A
composition as claimed in any one of the dried and if required pulverized
in known   26   preceding claims In which the copolymer is a manner. The
product contains 60% pigment,       copolymer of isobutyl methacrylate and
2- which is readily incorporable 'into the sub-    dimethylaminoethyl
methacrylate. strates described in Example 1.                   5. A
composition as claimed in any one of the preceding claims in which the
copolymer hasa 30  reduced viscosity, as herein defined, of 5-25 Example 10
ml/g, an average molecular weight of 10,000 to 50 Parts C.I.'Pigment Blue
15:3 are added to  80,000 and a [ERR]  temperature, as herein a solution of
50 parts copolymer 1 in 100 parts  defined abovE 45C. methyl ethyl ketone,
and dispersed by mixing in   6. A composition as claimed in any one of a
dissolver. After removal of the solvent by  35   Claims 1 to 4 in which the
copolymer is based evaporation, the residue is pulverized in a' on isobutyl
methacrylate and has a molecular Kolloplex mill. The resulting pigment
composi-  weight of 15,000 to 25,000  a melting point tion contains 50%
pigment, can readily be    range of [ERR] and an acid number of 0.
incorporated into paints and printing inks using  7. A composition as
claimed in any one of the normal mixing equipment and can be used for   40
preceding claims in which the copolymer con- mass dyeing of the substrates
described in tains from 1 to 10% by weight of the com- Example 1.
pound of formula 11. 8. A composition as claimed in any one of the
preceding claims containing 30-60% by Claims
45 weight of pigment. 9. A process for the colouration of paints, 



1. A solid pigment composition comprising    printing inks and bulk
polymers comprising the an intimate mixture of a pigment and a copoly-
step of mixing the substrate with a pigment mer of a compound of formula I
composition as claimed in Claim 1. 10. A dispersion of a pigment in a
solution of [err]                            a copolymer as defined in
Claim 1, in a solvent. [err]                I           PatentansprOche 1.
Feste Pigmentzubereitungen enthaltend in which                sine innige
Mischung eines Pigmentes und R is [err]  alkyl  or [err] cycloalkyl and a
lesser  sines Copolymeren einer Verbindung der Formel amount of a compound
of formula 11.   -       I [err] [err]
CH2=C-    COOR worin COO-A-N            II          R Alkyl [err] oder
Cycloalkyl [err] bedeuten mit einer kleineren Menge einer Verbindung R3
65     der Formal II 4    5                  0022 746                     6
Examples 2-4                                    in which Copolymer 1 in
Example 1 is replaced by       R[err]is hydrogen or methyl, copolymers 2-4.
[err] is hydrogen or [err] alkyl [err] alkyl, or Example 5
5   [err] together with the nitrogen atom to 30 Parts C.I. Pigment Violet
23 and 70 parts    which they are attached form a heterocyclic of copolymer
1 are blended in a Turbula mixer     5- or 6-membered ring which may
contain an for 1 hour, and worked up as described in         oxygen or a
further nitrogen atom, and Example 1 to give a pigment composition
A is a straight or branched chain [err]. alkylene containing 30% pigment,
which is readily incor-  10  group. porable into the substrates described
in Example 1.                                        2. A composition as
claimed in Claim 1 in which R in formula I is butyl or cyclohexyl. Example
6-8                                        3. A composition as claimed in
Claim 1 or Copolymer 1 in Example 4 is replaced by   15   Claim 2 in which,
in formula II, [err] is methyl; [err] copolymers 2-4.
and [err] are each methyl or together with the nitro- gen atom to which
they are attached, form a Example 9
morpholine or piperidine ring, and A is 36 Parts C.I. Pigment Green 7 are
stirred into a solution of 24 parts of copolymer 1 and 110   20
[err] parts isobutanol and are ground In a horizontal  or ball mill until
the pigment is completely dis-            [err] persed. After that the
solvent  is eliminated by steam-distillation. The precipitate is washed,
4. A composition as claimed in any one of the dried and if required
pulverized in . known   26   preceding claims in which the copolymer is a
manner. The product contains 60% pigment,       copolymer of isobutyl
methacrylate and 2- which is readily incorporable into the sub-
dimethylaminoethyl methacrylate. strates described in Example 1.
5. A composition as claimed in any one of the preceding claims in which the
copolymer has a 30  reduced viscosity, as herein defined, of 5-25 Example
10                                      ml/g, an average molecular weight
of 10,000 to 50 Parts C.I. Pigment Blue 15:3 are added to  80,000 and a
[err] temperature, as herein a solution of 50 parts copolymer 1 in 100
parts  defined, above [err] methyl ethyl ketone, and dispersed by mixing in
6. A composition as claimed in any one of a dissolver. After removal of the
solvent by  35   Claims 1 to 4 in which the copolymer is based evaporation,
the residue is pulverized in a     on isobutyl methacrylate and has a
molecular Kolloplex mill. The resulting pigment composi    weight of 15,000
to 25,000, a melting point tion contains 50%  pigment, can readily be
range of [err]and an acid number of 0. incorporated into paints and
printing inks using   7. A composition as claimed In any one of the normal
mixing equipment and can be used for    preceding claims in which the
copolymer con- mass dyeing of the substrates described in      tains from 1
to 10% by weight of the com- 



Example 1. pound of formula II. 8. A composition as claimed in any one of
the preceding claims' containing 30-60% by Claims
46   weight of pigment. 9. A process for the colouration of paints, 1. A
solid pigment composition comprising     printing inks and bulk polymers
comprising the an intimate mixture of a pigment and a copoly-   step of
mixing the substrate with a pigment mer of a compound of formula I
composition as claimed in Claim 1. 50     10. A dispersion of a pigment In
a solution of [err]                            a copolymer as defined in
Claim 1, in a solvent. [err]                  I          Patentansprilche
1. Feste Pigmentzubereitungen enthaltend in which
55   eine innige Mischung eines Pigmentes und R is [err] alkyl, or [err]
cycloalkyl and a lesser  eines Copolymeren einer Verbindung der Formel
amount of a compound of formula 11,            I [err]
/ CH3 /                           60             CH2=C- COOR
I CH2=C               R2 /                worin COO-A-N            II
R Alkyl (C4.6) oder Cycloalkyl ICd...) bedeuten mit einer kleineren Menge
einer Verbindung R3           66     der Formel II 4    7
0022746                      8 [err]                              10. Eine
Dispersion sines Pigmentes in einer /Lsung des Copolymeren nach
Patentanspruch CH =C             /R2                   1 in einem
Losungumittel. COO-A-N                    5-   Revendications -R
1. Une composition pigmentaire solide corn- Wa-erf odrMethyprenant un
m6lange intime d'un pigment et d'un RI Wasserstaft oder Methyl
copolymere d un compose de formula I R2 Wasserstoff oder Alkyl (C,.)
. 0 R3 Alkyl (C1..) oder                                             CH3 R2
und R3 zusammen mit dem Stickstoffatom an welches ise gebunden sind einen
hetero-                CH2         COOR( -  cyclischen 5- oder 5-gliedrigen
Ring der an Sauerstoffatom oder sin weiteres Stickstoff-  15   dens
laquelle atom aufwiseln kann, und                      R signifie un group
alkyle en C4-C. ou cyclo- Alkylen(C2e    ) kette bodeuten.              une
qu ntite moindre d'un compose de formula 2. Zubereitung  nach
Patentanspruch  1,  20 dadurch gakennzeichnet, dass R In der Formal I
R Butyl odor Cyclohexyl bedeutet.                                / 3.
Zuberuitung nach Patentanspruch 1 oder              CH2=C                R2
Patentanspruch 2. - dadurch gskennzeichnet,
/ dass in der Verbindung der Formal 11 R, Methyl  25                COO-A-N
und R2 und R. Methyl oder zusammen mit dem Stickstoffatom an weiche siae
gebunden sind                                   R. einen Morpholin- odor
Piperidinrlng, und A -CH-CH2-                     30   dans laquelle oder
R, signifie l'hydrogine ou un groups m6thyle, -CH2-C(CH3)2-CH2-
R2 signifle l hydrogine ou un groups alkyle en bedeuten.
R. signifie un groups alkyle en C,-CGp ou 4. Zubereitung nach ainem der
Patentan-  35   bie3  R2 at a2 ensemble avec latome d'azote spruche 1-3,
dadurch gskennzeichnet, dass         auquel ils sont attach6s, torment un
noyau das Copolymere aus lsobuttylmethacrylat und 2-     het6rocyclique a 5
ou 6 chatnons qui peut Dimethylaminoaethylmethacrylat besteht.
contenir un atoms d'oxygene ou un atoms 5. Zubereitung nach einem der
Patentan-         dazota suppl6mentair, et spruche 1-4, dadurch
gekennzeichnet, dais die  40    A signifle un groupe alkyline en C2-C6 A
copolymere  Verbindung  eino  verminderte         chain. linairae ou
ramiflee. 



Viskositat, wie definiert, von 5-25 mVg, sin durchschnittilches
Molekulargewicht  von         2. Une composition salon la revendication 1,
1 0,O00-80.000 und sine TAm. Temperatur,        caract6ris6e en co qua R
dens Is formula I sig- wie definiert, oberhalb 45C aufwelst.    45   nifie
un groups butyle ou cyclohexyle. 6. Zubereitung nach einem der Patentan-
3. Une composition solon la revendication 1 sprOche 1-4. dadurch
gekennzeichnet. dais       ou 2, caracterisee an ce qua dens la formula 11,
des Copolymera auf der Basis von Isobutyl- methacrylat aufgebaut ist, aane
Molekular-      R1 signifie un groupe methyle, R2 et R3 signi- gowicht von
15,000-25,000, ein Schmslz-  50       fient checun. un groups methyle ou
an- punktsintervall von  80-1 20C  und  Sine         semble avec Iatomne
dazote auquel Us sont Saurezahl von Null aufweist.
lies, forment un noyau morpholine ou piperi- 7. Zubereitung nach sinem der
Patentan-         dine,et A signifle sprOche 1-6, dadurch gskennzeichnet.
dass der prozentualle Gewichtsanteil des Comono-  55
CH2-CHr- meren der Formal 11 im Copolymeren 1-10%        ou betragt.
.      ~CH2.-C(CH32) CHg-- 8. Zubereitung nach einem der Patentan- sprOche
1-7, dedurch gekennzeichnet, dams        - 4. Une composition salon l'une
quelconque diese 30-60% Pigment anthilt.              60   des
revendications pr6cedentes, caractenisee en 9; Verfahren zum Farben von
Anstrichstof-     co quo is copolymere est un copolymere de fen,
Drucktinten und Polymermassen, dadurch .    m6thacrylate d'isobutyle et de
methacrylate de gekennzeichnet, dcass man dioie Substrate mit
2-dim6thylaminoethyle. einer Zubereitung  nsch  Patentanspruch  1
5. Une composition salon l uno quelconque mischt.
6    . des revendications precedentes, caracteins6e on 5 1 11*1111! hlll
1111 hl1i h1 h '.    9                  0022 746                     10 ce
quo le copolymere a une viscosite relative,  ce quo la copolymere contient
de 1 a 10% en comme d6finie ici, de 5-25 mVg, un poids        poids du
compose de formule II. moleculaire moyen de 10 000 A 80 000 et une       8.
Une composition selon lune quelconque temperature TAm,, comme definie ici,
super-     des revendications prec6dentes, caracterisee on ieure A45C.
5   Co qu-elle contient de 30 A 60% en poids de quelconque   pigment. 6.
Une composition solon l'une quelconque       9. Un procede pour la
coloration des pein- des revendications 1 A 4, caract6rseoe On co quo   s
le coolymee esta bae de  ethacylat 'Tsotures, encres; d'Trpression et
polymeres. masse, le copolymbre out A base do m6thacrylato dMao-
comprenmnt r1'tapo do .m~langer Is substrat butyle et possido un poids.
moldculaire do 15 000 A 25 000, un point de fusion de l'orde    avec une
composition pigmontaire melon la do 80 A 1 200C et ui Indies d'acide do 0.
rvniiin1 10. Une dispersion d'un pigment dant une 7. Une composition selon
lune quelconque      solution d'un copolymere selon la rovendica- des
revendications precedentes, caracteris6e en  tion 1, dons un solvent. 15 20
25 30 35 40 45 50 60 65    


