Office de la Propriete Canadian CA 2744421 C 2016/11/29

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 744 421
Findustie Canada Industry Ganada 12 BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2009/11/19 (51) Cl.Int./Int.Cl. C09C 1/66 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2010/06/03 (72) Inventeurs/Inventors:
- _ GOETZ, CHRISTIAN, DE;
(45) Date de delivrance/lssue Date: 2016/11/29 TAUBER GERD DE:
(85) Entree phase nationale/National Entry: 2011/05/20 MCINTOSH, RALPH, DE:
(86) N° demande PCT/PCT Application No.: EP 2009/065500 KALBITZ, WERNER, DE;
STENGER, FRANK, DE;
(87) N° publication PCT/PCT Publication No.: 2010/060858 MERTSCH. RUEDIGER, DE;
(30) Priorite/Priority: 2008/11/27 (DE102008044116.3) M JEHLBACH MANDY, DE
(73) Propriéetaire/Owner:
EVONIK CARBON BLACK GMBH, DE
(74) Agent: MARKS & CLERK

(54) Titre : GRANULES PIGMENTAIRES, PROCEDE DE PRODUCTION ASSOCIE ET LEUR UTILISATION
(54) Title: PIGMENT GRANULATE, METHOD FOR PRODUCING THE SAME AND USE THEREOF

(57) Abrege/Abstract:
he Invention relates to a pigment granulate which contains 40 to 65% by weight of pigment and at least 10% by weight of a

compound of general formula (I) CH,-(CH,) -CH,-O-[(CH, ) -O] -H, wherein n=8-18, p=1-4 and m=35-100, the weight ratio of the
compound of general formula | to the pigment bemg = the STSA surface area of the pigment in m?/g multiplied by 0.0021 g/m® and
the mass-weighted particle size of the pigment granulate being <20 um. The pigment granulate can be produced by dispersing the
pigment and the compound of formula | in a solvent and then drying the dispersion obtained. The pigments according to the
Invention can be used for dying and/or the antistatic finishing in water-based paints and lacquer systems, dispersion paints, printing
Inks, Ink systems and coating systems.

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




w0 2010/060858 A3 | {01 0H 0 100 AL O T R R AR

CA 02744421 2011-05-20

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fur geistiges Eigentum
Internationales Biiro

(43) Internationales Verottentlichungsdatum

3. Juni 2010 (03.06.2010)

(10) Internationale Veroftentlichungsnummer

WO 2010/060853 A3

(51) Internationale Patentklassifikation:
C09C 1756 (2006.01)

(21) Internationales Aktenzeichen: PCT/EP2009/065500

(22) Internationales Anmeldedatum:

19. November 2009 (19.11.2009)
(25) Einreichungssprache: Deutsch

(26) Veroffentlichungssprache: Deutsch

(30) Angaben zur Prioritat:
102008044116.3

AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FlI, GB, GD, GE, GH, GM,

GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN,

KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA,

MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,

NI, NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC,

SD, SE, SG, SK, SL, SM, ST, SV, SY, T], TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
jede verfugbare regionale Schutzrechtsart). ARIPO (BW,

27. November 2008 (27.11.2008) DE GH, GM, KE, LS, MW, MZ, NA, 8D, SL, 52, TZ, UG,

/M, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU,

(71) Anmelder (fir alle Bestimmungsstaaten mit Ausnahme TJ, TM), europaisches (AT, BE, BG, CH, CY, CZ, DE,
von US): EVONIK DEGUSSA GMBH [DE/DE]; Rel- DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,

linghauser Stral3e 1-11, 45128 Essen (DE).
(72) Erfinder; und

(75) Erfinder/Anmelder (nur fiir US): GOTZ, Christian

[DE/DE]; Lerchenweg 1b, 63500 Seligenstadt
TAUBER, Gerd [DE/DE]; Morikestralle 7, 63500

genstadt (DE). MCINTOSH, Ralph [US/DE]; Forsthaus-

LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI,
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,

(DE). Veroffentl
Seli-

GQ, GW, ML, MR, NE, SN, TD, TG).

icht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

str. 9, 63457 Hanau (DE). KALBITZ, Werner [DE/DE]; 3 )

Hanauer Landstr. 9, 63517 Rodenbach (DE). STENGER, —  vor Ablauf der fur Anderungen der Anspriiche geltenden
Frank [DE/DE]; Drosselweg 33, 63755 Alzenau (DE). Frist; Veroffentlichung wird wiederholt, falls Anderun-
MERTSCH, Riidiger [DE/DE]; Fritz-Reuter-Str. 1, gen eingehen (Regel 48 Absatz 2 Buchstabe h)

65189 Wiesbaden (DE). MUHLBACH, Mandy (88)

[DE/DE]; Sachsenring 1, 65719 Hotheim (DE).

chenberichts:

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fur
jede verfugbare nationale Schutzrechtsart). AE, AG, AL,

Veroftentlichungsdatum des internationalen Recher-

>. August 2010

(54) Title: PIGMENT GRANULATE, METHOD FOR PRODUCING THE SAME AND USE THEREOF
(54) Bezeichnung : PIGMENTGRANULAT, VERFAHREN ZU DESSEN HERSTELLUNG UND VERWENDUNG

(57) Abstract: The invention relates to a pigment granulate which contains 40 to 65% by weight of pigment and at least 10% by
weight of a compound of general formula (I) CHs-(CH,),-CH,-O-[(CH,),-O]n-H, wherem n=8-18, p=1-4 and m=35-100, the
welght ratio of the compound of general formula I to the pigment being > the STSA surtface area of the pigment in m*/g multiplied
being <20 um. The pigment granulate can be produ-
ced by dispersing the pigment and the compound of formula I in a solvent and then drying the dispersion obtained. The pigments
according to the mvention can be used for dying and/or the antistatic finishing in water-based paints and lacquer systems, dispersi-

by 0.0021 g/m?* and the mass-weighted particle size of the

on paints, printing inks, ink systems and coating systems.

pigment granulate

(57) Zuvsammenfassung: Pigmentgranulat, enthaltend 40-65 Gew.-% Pigment und mindestens 10 Gew.-% einer Verbindung der
allgememen Formel (I) CH;-(CH;),-CH,-O-[(CH,),-O]n-H mit n=8-18, p=1-4 und m=35-100, wobei das Gewichtsverhaltnis der
Verbindung der allgememen Formel I zu Pigment groler gleich der STSA Obertlache des Pigmentes in m?*/g multipliziert mit

0,0021 g/m? 1st und die massengewichtete mittlere Korngi

hergestellt werden indem man das Pigment und die Verbindung der For

03¢ des Pigmentg

ranulat kann

ranulates <20 um betragt. Das Pigmentg

'mel I n einem Losungsmittel dispergiert und anschlie3end

die erhaltene Dispersion trocknet. Sie konnen zur Emnfarbung und/oder Antistatischausriistung in wasserbasierenden Farben-und
Lacksystemen, Dispersionsfarben, Druckfarben, Tintensystemen und Beschichtungssystemen verwendet werden.



10

15

20

23

30

WO 2010/060858 CA 02744421 2011-05-20 PCT/EPZOOQ/OGSSOO

Pigment granulate, method for producing the same and use
thereof

The invention relates to pigment granules, to a process for

producing them and to their use.

Powder pigments are used for colouring thermoplastics and
thermosets. An advantage of the powder pigments 1s that
they are not dependent on a carrier material. This
advantage, however, is often achieved at the expense of

dispersibility.

To improve the dispersibility the pigments are coated with
resin (DE 2540355) or with polymers (US 3133893).

Specific drying methods are known from EP 0036520, and
involve heating finely divided pigments and a liquid whose
critical temperature i1is below the decomposition temperature
of the pigment to temperatures above the critical

temperature of the liquid, under pressure, and then

releasing the pressure, the temperature constantly beilng

gr—

held above the dew line of the liquid.

EP 0282855, moreover, discloses pigment preparations which
comprise an organic pigment and/or carbon black and a

surfactant from the alkylbenzenesulphonates series or

specific sulphosuccinic esters, and which, after wet

comminution 1f appropriate, are dried from aqueous medium

by spray drying or freeze drying.

EP 1103173 discloses pigment preparations for colouring

seed, comprising a pigment and a polyether polyol.

EP 857764 discloses 1norganic pigment granules which
comprise 1norganic pigments and water-soluble, hydrophilic
or hydrophobic/hydrophilic auxiliaries in amounts of 0.1%

to 10% by weight, based on pigment, and have an average

particle size of 50 to 1500 um.

Furthermore, EP 1090081 discloses aqueous dispersions which
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comprise a pigment and a dispersant of the formula
[CH3 (CH2) n] [CH3(CH2)n] CH[ (CH2) ;O (AO) gH] .

Moreover, pigment preparations are known from US 6063182
and DE 19731572, and ink jet ink from US 5837044.

WO 2003055959 discloses particulate solids preparations

comprising a particulate solid and 0.05% - 9% by welght of

F

a compound selected from the group of the polyglycols or

diols having at least one non-hydrogen terminal group, Or

alkylsulphonates.

Furthermore, US 2005090609 discloses pigment granules
having an average particle size of 50-5000 pm and a BET
surface area of <= 15 m?/g, comprising inter alia 10-40% by
weight of at least one nonionic surface-active additive

based on polyethers.

The known pigment preparations have the disadvantage that,
without addition of additives, the dispersing behaviour 1in

water or water-based surface-coating systems 1s poor.

DE 102007026551 discloses a pigment preparation comprising
at least one pigment and at least one compound of the
general formula CHiz— (CH3),-CH;~-0O-[ (CH2)p,-O]n~H, with n=8-18,
p=1-4 and m=15-25.

P —

It is an object of the present invention to provide pigment

granules which exhibit good dispersing behaviour 1in water

or water-based surface-coating systems 1in conjunction with

very good surface-coating coloristics, and for which, 1n

the crosslinked coating film, there is no floating

(migration to the surface of the coating film) of any of

the components of the pigment granules.

The invention provides pigment granules which are

characterized 1n that they comprise 40-65%, preferably

43-63%, more preferably 45-60%, very preferably 45-50%, by

weight, based on the pigment granules, of pigment, and at

least 10%, preferably at least 12%, more preferably at
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least 15%, very preferably at least 20%, by weight, based

on the pigment granules, of a compound of the general

formula I
CHs- (CH2) n—CH2-0O- [ (CHZ) p_o] m—H 1,

with n=8-18, preferably n=10-18, more preferably n=12-17,

very preferably n=14-16, p=1-4, preferably p=2, and
m=35-100, preferably m=35-90, more preferably m=40-80, very
preferably m=45-70; the weight ratio of the compound of the

general formula I to pigment is greater than or equal to

the STSA surface area of the pigment in m*/g multiplied by

0)

0.0021 g/m?; and the mass-weighted average particle size of

the pigment granules 1is <20 pm, preferably <15 pm, more

preferably <12 um, very preferably <9 um.

Fixing a lower limit for the weight ratio of the compound

F

of the general formula I to pigment makes 1t possible to

ensure at least a minimum coating of the pigment surface

(STSA surface area) with compound of the general formula I.

The STSA surface area of the pigment can be less than or

equal to 385 m‘/g, preferably less than or equal to
380 m“/g.

The STSA surface area 1s determined for the pigments,
except for the pigment blacks, in accordance with

ASTM D 6556 (2004). For pigment blacks, 1n deviation from
ASTM D 6556 (2004), the sample is dried at 105°C.

The mass-weighted average particle size of the pigment

granules 1s determined by a laser diffraction spectroscopy
method based on ISO 13320-1. The determination takes place
1in a HELOS laser diffraction spectrometer from Sympatec.
The pigment granules are dispersed with a dispersing air

pressure of 1 bar. The particle size distribution 1is

evaluated 1n accordance with the Fraunhofer theory.

Pigments used can be carbon blacks, carbon aerogels or

chromatic pigments.
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P

Examples of chromatic pigments that can be used 1nclude

vellow, orange, red, magenta, violet, blue, cyan, green or
brown pigments. Chromatic pigments that can be used 1include
inorganic blue pigments, such as iron blue, ultramarine
blue, cobalt blue or mixed phase blue pigments, or organic
blue pigments, for example phthalocyanine blue or

indanthrene blue.

Carbon black used may be furnace blacks, gas blacks, lamp

blacks, acetylene blacks, Si-containing blacks, known from
WO 98/45361 or DE 19613796, inversion blacks, known from
DE 19521565, and metal-containing blacks, known from

WO 88/42778. As a carbon black it 1s possible with

preference to use pigment blacks having an average primary

]

particle diameter of 8 to 80 nm, preferably 10 to 35 nm,

and an OAN number of 40 to 200 ml/100 g, preferably 60 to
150 m1/100 qg.

The gas black can have an average primary particle diameter

of 8 to 30 nm, preferably 10 to 25 nm. The gas blacks can

have a pH of 2 to 5, preferably 3.5 to 4.5

The furnace black can have an average primary particle
diameter of 8 to 80 nm, preferably 10-50 nm, and an OAN
number of 40 to 200 ml/100 g, preferably 50 to 180 ml/100

g .

The o0il absorption number (OAN) of carbon black pigments 1is
determined in a method based on ASTM D 2414. In deviation

from ASTM D 2414 (2000), the carbon black pigment 1s dried
to constant weight at 105°C and the o0il number is reported

in ml/100 g carbon black pigment.

The pH of a pigment black 1s determined i1in a method based
on DIN ISO 787/9 (1995). In deviation from DIN ISO 787/9

(1995), deionized water is used (not boiled to exhaustion

before use), the carbon black pigment concentration
operated is 10%, the carbon black pigment suspension 1s

stirred for 1 minute, 5 drops of ethanol always,
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consistently, are added for wetting, and the pH is read off

10
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when the display 1s constant.

The average primary particle size is determined 1in

accordance with DIN 53206. This is a direct determination

ph—
p—

of the average primary particle size on the basis of

calibrated TEM micrographs, using the TGZ3 particle size

counter.

The carbon aerogels used as pigment can have a BET value of
20-1500 H@/g, preferably of 100-1200 m‘/g, more preferably
of 400-900 m?/g.

The BET surface area is determined in accordance with
DIN ISO 9277 (1995) in a NOVA 2000 sorption measuring

instrument from Quantachrome.

The carbon aerogels used as pligment can have a mesopore
volume of 0.005 - 5 cm’/g, preferably of 0.05 - 3 cm’/qg,
more preferably of 0.2 - 2 cm’/g.

The carbon aerogels used as pligment can have an average
mesopore diameter of 1.8 - 50 nm, preferably of 5 - 45 nm,

more preferably of 10 - 35 nm.

The mesopore volume and the pore radius distribution are
determined in accordance with DIN 66134 (1998) by the BJH

pr——

method from the desorption data of the recorded i1sotherms

grie

in the relative pressure range p/pg of 0.99 to 0.34.

Further, the carbon aerogels used as pigment can have a

micropore volume of 0.01 - 1.0 cm’/g, preferably of 0.05 -

0.5 cm®/g, more preferably of 0.1 - 0.35 cm’/g.

The micropore volume 1s determined 1n accordance with
DIN 66135-1, 66135-2, 66135-3 (2001) by the t-plot method.

The t-plot 1s evaluated 1n accordance with the de Boer

equation.

The carbon aerogels used as pigment can have an average
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particle size of less than 1 um, preferably between 0.005

and 1 pm, more preferably between 0.1 and 1 ym, very

preferably between 0.5 and 0.95 pm.

The pigment may be a mixture of pigments.

The compound of the general formula I may be preferably
CHs;—- (CH,) ,~CH,-0O-[ (CH;) »,-0]~H, with n=10, 12, 14, 16 or 18
and m=35-100.

Compounds of the general formula I may be, for example,
CH3- (CHz) 10-CH2-0- [ (CHz) 2-0O]35-H, CH3- (CH2)12=CH-0-[ (CH2) 2=0] 35~
H, CHs3-(CH2)14-CH2-0O-[(CH2)2-0]35-H, CH3-(CHz)16~CH2-0-[ (CHz) 2-
O]3s—H, CH3— (CHj)18=CH2-0O-[ (CH2)2-0]35~H, CH3= (CHz)10-CH2-0-

[ (CH2) 2=0]eo—H, CH3-(CH2)12-CH2~0O-[ (CH2)2-O]go—H, CH3—(CH2) 14~
CH2-0O-[ (CH2) 2=0Ol} eo—H, CH3z= (CH2)16=CHz2-0O-[ (CH2)2-0O]go—H, CHsz~-
(CH2) 18=CH2-0-[ (CH2) 2=0] ¢o—H, CH3~ (CH2)10~CH2-0-[ (CH2) 2-O]¢0o—H,
CH3= (CHz2) 12—-CH2-0~ [ (CH2) 2=O] 9o~H, CHs3= (CHz)14=CH2-0-[ (CH2) 2=0] 90~
H, CH3-(CHj)16—CH2-O-[ (CH3)2-0]99p—H or CHz~ (CHz) 1s—CH2-0-

[ (CH2) 2—0O] 90—H.

The pigment granules may comprise a bilocide, pH regulator,

humidifier, adhesion agent, flow assistant or defoamer.

The pigment granules may comprise a precipitated and/or

fumed silica.

The pigment granules of the invention may comprise a
dispersant. The dispersant may be a nonionic, a cationic,

an anionic or an amphoteric wetting agent. The pigment

granules of the invention, apart from the compound of the

general formula I, may be dispersant-free.

The pigment granules may consist of 40-65%, preferably

43-63%, more preferably 45-60%, very preferably 45-56%, by
welght, based on the pigment granules, of pigment, at least
10%, preferably at least 12%, more preferably at least 15%,

very preferably at least 20%, by weight, based on the

pigment granules, of a compound of the general formula T

CH3z= (CH») n—CH2—-0O- [ (CH2) p_'o]m—H L,
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with n=8-18, preferably n=10-18, more preferably n=12-17,
very preferably n=14-16, p=1-4, preferably p=Z, and

m=35-100, preferably m=35-90, more preferably m=40-80, very
preferably m-45-70, optionally a pH regulator, optionally a
humidifier, optionally an adhesion agent, optionally a

defoamer, optionally a flow assistant and optionally a

biocide; may have a weight ratio of the compound of the

general formula I to pigment of greater than or equal to

P

the STSA surface area of the pigment in m®/g multiplied by

0.0021 g/m°; and may have a mass-weighted average particle

P

size of the pigment granules of <20 um, preferably <15 um,

more preferably <12 um, very preferably <9 pum.

The pigment granules may have a residual moisture content

of 0% to 20% by weight, preferably 0.1% to 5% by weight, as
measured to DIN ISO 787-2.

The pigment granules may comprise 0% to 5% by weilght,

preferably 0.1% to 3% by weight, of pH regulator.

The pigment granules may comprise 0% to 5% by weight,

preferably 0.1% to 3% by weight, of humidifier.

The pigment granules may comprise 0% to 5% by weight,

preferably 0.1% to 3% by weight, of adhesion agent.

The pigment granules may comprise 0% to 5% by weight,

preferably 0.1% to 3% by weight, of defoamer.

The pigment granules may comprise 0% to 5% by weight,

preferably 0.1% to 3% by weight, of flow assistant.

The pigment granules may comprise 0% to 5% by weight,

preferably 0.1% to 3% by weight, of biocide.

In one embodiment of the i1nvention the pigment granules may
consist of 40-65%, preferably 43-63%, more preferably
45-00%, very preferably 45-56%, by weight, based on the

pigment granules, of pigment selected from the group

consisting of gas black, furnace black, Pigment Yellow 74,
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Pigment Blue 15:3 and Pigment Red 122, at least 10%,
preferably at least 12%, more preferably at least 15%, very
preferably at least 20%, by weight, based on the pigment

P

granules, of a compound of the general formula I

CHs- (CHyz) n~CHp=0- [ (CHz) p—0] n—H I,

with n=8-18, preferably n=10-18, more preferably n=12-17,

very preferably n=14-16, p=1-4, preferably p=2, and

m=35-100, preferably m=35-90, more preferably m=40-30, very

preferably m-45-70, optionally a pH regulator, optiocnally a

humidifier, optionally an adhesion agent, optionally a
defoamer, optionally a flow assistant and optionally a
biocide; may have a weight ratio of the compound of the

i

general formula I to pigment of greater than or equal to

the STSA surface area of the pigment in m?/g multiplied by
0.0021 g/m*; and may have a mass-weighted average particle

size of the pigment granules of <20 um, preferably <15 um,

more preferably <12 ym, very preferably <9 um.

The invention further provides a process for producing the
pigment granules of the invention which is characterized 1in
that 40-65%, preferably 43-63%, more preferably 45-60%,
very preferably 45-56%, by weight, based on the piligment
granules, of pigment and at least 10%, preferably at least

123, more preferably at least 15%, very preferably at least

20%, by weight, based on the pigment granules, of a

compound of the general formula I, with a weight ratio of

-

the compound of the general formula I to pigment of greater

than or equal to the STSA surface area of the pigment 1n

m°/g multiplied by 0.0021 g/m?, are dispersed in a solvent

and subsequently the resulting dispersion 1s dried.

Solvents used may be water, glycol, glycerol, alcohols,

P

ketones or mixtures of the aforementioned compounds.

The dispersing may take place by means of bead mills,

planetary mills, ultrasound, stirring and mixing elements,

dissolvers, shaker mixers, for example Skandex, rotor-
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stator dispersing assemblies, for example Ultra-Turrax, or

high-pressure homogenizers.

The dispersion may be dried by means of freeze drying,

infrared drying, microwave drying or spray dryilng.

Spray drying may take place in a spray dryer with nozzle
atomization and with cocurrent, half-countercurrent

(fountain atomization) or countercurrent gas routing.

Atomization in the spray drier may take place by means of
one-fluid or multi-fluid nozzles. The nozzle apertures may
be from 0.01 to 3 mm, preferably from 0.05 to 2 mm, more
preferably from 0.1 to 1.5 mm. Atomizing media used may be
gaseous substances, for example air, nitrogen, CO,; and
argon. Nozzles used may be full cone, hollow cone, flat jet

and straight jet nozzles.

The spraying of the dispersion that has been obtained 1nto
the spray drier may be assisted by external fields. The

external fields may be electrical or acoustic fields,

ultrasound for example.

The spraying of the dispersion that has been obtained into
the spray driler may take place via rotary atomizers,

pressure atomizers, vibratory atomizers or Venturi nozzles.

The droplet size generated by the sprayed introduction into

the spray drier may be from 50 nm to 3 mm, preferably from

100 nm to 1 mm, more preferably from 200 nm to 0.5 mm.

Spray drying may be carried out at an entry temperature of
80 - 500°C, preferably of 80 - 250°C. The exit temperature
may be 10 - 150°C, preferably 15 - 90°C.

Spray drying may be carried out at a pressure level

prom

downstream of the nozzle of 0.03 to 1.2 bar.

Spray dryling may be carried out at a pressure level 1in the

nozzle of 0.8 to 8 bar.
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Drying of the dispersion may be carried out preferably by
spray drying at an entry temperature of 80 - 500°C,
preferably 80 - 250°C, a pressure level in the nozzle of
0.8 to 8 bar and a nozzle aperture of 0.01 to 3 mm,

preferably of 0.05 to 2 mm, more preferably of 0.1 to

1.5 mm.

The pigment granules of the invention may be used for
colouring and/or antistatic treatment in water-based paint
and surface-coating systems, emulsion paints, printing

inks, liguid-ink systems and coating systems.

The invention further provides a surface-coating material

comprising at least pigment granules of the invention.

The pigment granules of the invention advantageously have a

very good stir-in dispersibility in water or water-based
coating systems 1n conjunction with very good surface-
coating material coloristics, and 1in the crosslinked
coating film do not exhibit floating (migration to the

surface of the coating film) of any of the components of

the pigment granules.

Examples

Examples 1-8:

Production of the pigment granules for Examples 1-8.

The compositions of the aqueous pigment dispersions are set
out in Table 1.
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Alkanol S 20 is a compound of the general formula I with

P

= 2, m = 20 and n

|

16 from Tego (class: fatty alcohol

ethoxylates) .

Alkanol S 60 is a compound of the general formula I with

5 p =2, m = 60 and n

16 from Tego (class: fatty alcohol

ethoxylates) .
Lutensol A0 30 is a compound of the general formula I with
p = 2, m= 30 and n = 11-13 from BASF AG (class: 0XO

alcohol ethoxylates).

10 Colour black S 160 is a gas black with an average STSA of
123 m?2/g from Evonik Degussa GmbH.

Colour black FW 171 is a furnace black with an average STSA
of 380 m?/g from Evonik Degussa GmbH.

AMP 90 is a 2-amino-Z2-methyl-propanol from Angus Chemie.

15 2-Di-methyl-amino-ethanol is an amine from Merck KGaA.

b

TEGO Antifoam XP 7001 i1s a defoamer from Evonik Tego.

Acticide MBS 1s a biocide from Thor Chemie.

1.
20
25

2.
30

y—

Preparation of the wetting agent solutions for

Examples 1 to 8

The compound of the general formula I is first melted
and the water to be used is heated to about 45°C.
Subsequently, using a dissolver, the two components in
the proportion as per Table 1 are mixed for 60 minutes.

Subsequently the wetting agent solution of the pH

regulator, optionally defoamer, isopropanol and biocide
as specified 1n Table 1 1s added.

Incorporation/predispersing of the pigments into the
prepared wetting agent solutions
To prepare the various pigment dispersions 1 to 8, the

corresponding pigment 1s incorporated with slow stirring

1nto the prepared wetting agent solution.
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3. Dispersing
The pigment dispersions 1 to 8 prepared in section 2 are

dispersed with a CoBall-Mill MS12 annular gap bead mill

(AGBM) from FrymaKoruma using zirconium oxide grinding
5 media (0.75 - 1.0 mm, yttrium-stabilized). The grinding
media charge is 60% and the peripheral speed is 12 m/s.

9 passes are run in each case. The pigment dispersions

1-8 after dispersing give rise to highly mobile,

homogenous dispersions.

10 4. Spray drying
Pigment dispersions 1 to 8 are subsequently spray dried
(Bichi 190 Mini Spray Dryer, nozzle aperture 0.5 mm,
pressure level in the nozzle 2 bar). The dispersion 1s
conveyed to the spraylng nozzle by means of a

15 peristaltic pump and drying takes place at an entry
temperature of 200°C and an exit temperature of 80°C.
The granules are deposited via a cyclone. This results
in the pigment granule compositions calculated 1n
Table 2. For the calculation it 1s assumed that the

20 auxiliaries AMP 90, 2-di-methyl-amino-ethanol, Antifoam

XP 7001, Acticide MBS and isopropanol, in view of their

low proportion and low boiling point, need no longer be
taken into account after spray drying. Furthermore, the
residual moisture content of the pigment granules 1s

25 measured and 1s subtracted from 100%, and so the
remainder 1s divided between the pigment and the

compound of the general formula 1I.
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Coating experiments

Employed as reference coatings A-C to the inventive

coatings are coating materials produced by conventional

dispersing on the basis of the corresponding pigment blacks

S160 and FW 171.

a. Production of the reference coatings A-C

The milibase composition of the reference coatings for

pigment blacks S160 and FW 171 is as follows:

1. Distilled water 48.4 g
2. Tego Dispers 760W, 35% form 20.8 g
3. Tego Foamex 830 0.3 g
4. AMP 90 0.1 ¢g
S. Pigment black | 10.4 g
Total 80.0 g
Carbon black concentration 13%

Tego Dispers 760W™, 35% form is a wetting and dispersing

assistant from Tego.

Tego Foamex 830™ is a defoamer from Tego.

ftems 1 to 4 are weighed out into a Skandex dispersing
beaker (180 ml, diameter 5.3 cm, height 12.5 cm) and
homogenized with a spatula. The pigment black, dried at
105°C beforehand, is weighed in and incorporated by

stirring with a spatula until the entire amount is wetted.

The millbase 1s predispersed with a laboratory dissolver
(Pendraulik, LR 34) for 5 minutes at 4000 rpm with a

dispersing disc having a diameter of 40 mm.

Preliminary dispersion is followed by a check on the pH.
The pH 1s adjusted to a figure between 8.5 and 9.0 by
addition of AMP 90™.

Then 540 g of Chromanlt steel beads, diameter 3 mm, are
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added to the millbase.

The pigment black is ground using a laboratory shaker
(Skandex disperser BA-S 20). The dispersing time 1s

60 minutes. The cooling of the laboratory shaker is set at
level 2.

After the dispersing operation, the millbase is sieved off
using a VA stainless steel sieve and collected in a 350 ml
plastic beaker. Then a pH check is carried out again and
the pH, where appropriate, 1s adjusted to a level between
8.2 - 8.7 by addition of AMP 90.

The letdown binder used 1s a polyurethane dispersion from
Alberdingk & Boley, Alberdingk U710™ (30% form).

The millbases produced as described above are letdown as

follows:

Letdowns for the reference coatings A and B to

Examples 1-3:

1. Millbase 5.6 g
Alberdingk U710, 30% form 24 .4 g
Total 30 g
Carbon black concentration, total 2.4%

Letdowns for the reference coating C to Examples 4-8:

Millbase 5.0 @
2. Alberdingk U710, 30% form 42.9 g

Total 48.5 g

Carbon black concentration, total 1.5%

The quantities of millbase and binder are weighed out in
the order stated into a 180 ml mixing beaker and then
vigorously homogenized with a spatula for 10 minutes. After
an hour the grindometer value (fineness of grind) 1is
determined with an Erichsen grindometer block in accordance
with DIN EN ISO 1524.
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b. Production of the coatings based on pigment granules 1-8
(Table 2)

A Skandex dispersing beaker (180 ml, diameter 5.3 cm,
height 12.5 cm) is charged with fully demineralized water,

and in each case one set of granules 1-8 i1s incorporated by

F

stirring with the aid of a spatula. This 1s followed by

dispersing using a dissolver at 3000 rpm for 10 minutes,

with a dissolver disc having a diameter of 40 mm.

The ratio of fully demineralized water to granules 1is

selected so as to produce a concentration of 15% by weight

gh—

of pigment. The pastes are left to stand overnight.

The concentrated pastes thus produced are letdown using the

letdown binder Alberdingk U710 (30% form) from Alberdingk &
Boley.

The carbon black concentration of the letdowns 1s 2.4% for

the coatings of Examples 1-3; the carbon black

concentration of the letdowns 1s 1.5% for the coatings of

Examples 4-8.

P

The quantities of paste and binder are weighed out into the

180 ml mixing beaker and then homogenized vigorously with

the spatula for 10 minutes. After an hour the grindometer

value (fineness of grind) i1s determined using an Erichsen
grindometer block to DIN EN ISO 1524.

P

c. Application of reference coatings A-C from a and of the

coatings from b, and measurement of the coloristics

The completed coating materials are drawn down onto glass
plates (130 x 90 x 1 mm) with a film drawing bar having a
slot height of 200 um, wet, with uniform tension and

pressure. For this purpose, 2 ml of the completed coating

material are withdrawn using a plastic pipette for the
drawdown, and applied to the glass plate in a stripe 5 cm
long and about 1 cm wide. Care should be taken to ensure

that there are no air bubbles i1n the coating stripe. The
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film drawing bar is placed over the stripe of coating
material and drawn uniformly across the plate. A drawdown

is produced which is approximately 10 cm long and © cm

wlde.

5 After the drawdown procedure, the wet coating film on the

g

glass plate is flashed off at room temperature for

30 minutes and then the coated glass plate is subjected to

forced drying at 80°C for 30 minutes.

The coloristics measurements are carried out using the
10 Pausch Q-Color 35 instrument and the WinQC+ software. Ail
of the measurements take place from behind, through the

coated glass.
Calculations of the coloristic data:

Hue-i1ndependent black value My and hue-dependent black
15 wvalue Mc:
First of all, the hue-independent black value My 1s

P

calculated (equation 1) from the tristimulus Y of the

measurement (illuminant D65/10):

(100
\ I

(1) My =100-log

20 Subsequently the hue-dependent black value 1s calculated
(equation 2):

((x ) (7
(2) Mc=100-] log| — |—log| — |+ log

L LA \ Z Y /)

/Y\\

Xa/Z2n0/Y, (DIN ©174) tristimulus values of the coordinate

origin, based on the illuminant and the observer
25 (DIN 5033/part 7, illuminant D65/10°).

Xn = 94.81 Zn =107 .34 Y, = 100.0

X/Y/Z = tristimulus values calculated from the measurements

of the samples.
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Absolute hue contribution dM:

The absolute hue contribution dM is calculated (equation 3)

from the black wvalues Mc and My:

(3) dM = Mc-My

Table 3 compares the results for the coatings tests of
pigment granules 1-8 with the corresponding results of the
coatings tests for the reference coatings. The greater the

value for the colour depth My, the deeper 1in colour

i

("blacker") the corresponding coating film. The greater the
value for the undertone dM, the more stable the pigment
distribution in the coating film and the bluer the
appearance of the black coating film. For a positive
assessment, the values for the colour depth My and the

undertone dM of the coating films based on the

corresponding pigment granules must be at least at the

level of the colour depth values My and the undertones dM

of the corresponding reference coating films. Furthermore,

the fineness of grind ought to have a value of less than
10 ym, and the surface ought to be visually good, without
inhomogeneities and agglomerated pigment particles, and the

compound of the formula I must not migrate to the surface

of the coating film (float) after a storage time of

48 hours.
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Reference coating 1 does not match the coloristics of

reference coating A. Colour depth My and blue undertone dM

are not achieved. The surface is not satisfactory and the

compound of the formula I with m=20 floats.

Reference coating 2 does not match the coloristics of

reference coating B. Colour depth My 1s not achieved. The
surface is rough, with visible pigment agglomerates. The

ratio of compound of the formula I to pigment black 1s too

low. Compound I with m=30 floats.

Reference coating 3 almost matches the coloristics of

reference coating B. The fineness of grind 1s satisfactory.

The ratio of compound of the formula I to pigment black 1is

satisfactory. However, compound of the formula I with m=30

floats as before.

Reference coating 4 containing compound of the formula

with m=60 no longer floats. However, the ratio of compound
of the formula I to pigment black FW 171 1s too small. The

surface of the cocating film is bitty, the fineness of grind

is unsatisfactory, and the coloristic data of reference

coating C are not achilieved.

The inventive coating materials 5 - 8 exceed the coloristic

data of reference coating C. The finenesses of grind are

<10 um, and the surfaces of the coating films are free from

bits and satisfactory. The compound of the formula I does
not float.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. Pigment granules comprising 40-65% by weight, based on

the pigment granules, of pigment and at least 10% by
weight, based on the pigment granules, of a compound of

formula 1I:

CH3— (CH2) n—CH2—O—[ (CH2) p=OJ]n—H  (I)
wherein:

n=8-18, p=1-4, and m=35-100;

F
p—

the weight ratio of the compound of formula I to

pigment is greater than or equal to the STSA (Statistical
Thickness Surface Area) surface area of the pigment in m?/g

multiplied by 0.0021 g/m?; and

the mass-weighted average particle size of the pigment

granules 1s <20 um.

2. The pigment granules of claim 1, wherein the pigment

is a chromatic pigment, a carbon aerogel or a carbon black.

3. The pigment granules of claim 1, wherein saild pigment

is gas black, furnace black, Pigment Yellow 74, Pigment

Blue 15:3 or Pigment Red 122.

4. The pigment granules of any one of claims 1 to 3,

wherein said pigment granules have a residual moisture

content of 0% to 20% by weight.

. The pigment granules of any one of claims 1 to 4,

wherein said pigment granules comprise 45-56% by weight,

P

based on the pigment granules, of pilgment.
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6. The pigment granules of claim 5, comprising at least

20% by weight, based on the pigment granules, O©

of formula I.

——

f a compound

7. The pigment granules of any one of claims 1 to ¢,

wherein the mass-weighted average particle size

pigment granules 1is <9 um.

8. The pigment granules of any one of claims

wherein, apart from said compound of formula I,

pigment granules are dispersant-free.

9. The pigment granules of any one of claims
wherein, in formula I, n=14-16.
10. The pigment granules of any one of claims

wherein, in formula I, p=Z.

11. The pigment granules of any one of claims

wherein, 1n formula I, m=45-70.

12. The pigment granules of any one of claims

-

formula I is:

wherein the compound o:

CH3— (CH2) 10—CH2—0O—[ (CH2) »—0135—H;
CH3— (CHz2) 12—CH2—0—{[ (CHz2) 2—01] 35—H;
CH3— (CH2) 14—CH2—0—{[ (CH2) 2—0] 35—H7;
CH3— (CHz2) 16—~CH2—0— (CH2) 2—0]} 35—H;
CH3—(CH2) 18—CH2—0—[ (CH2) 2—0] 35—H;
CH3—(CH2) 10—CH2—0—[ (CH2) 2—O] 60—H;
CH3—(CHz2) 12—CH2—0—~[ (CH2) 2—0} 60—H’
CH3—(CH2) 14—CH2>~0~[ (CH2) 2—0J 60—H’
CH3— (CH2) 16—CH2—0~[ (CH2) 2—0OJ 60—H;
CH3— (CH2) 18—CH2—0—[ (CH2) 2—O ] 60—H;

of the

1l to 7,

salid

1 to 8,

1 to 9,

1 to 10,

1 to 8,
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CH3— (CH2) 100CH2—0—{ (CH2) 2—0] 90—H;
CH3—(CH2) 12—CH2>—0—[ (CH2) 2—0O ] 90—H7;

CH3—(CH2) 14—CH2—0O—[ (CH2) 2—0O] 90—H;

CH3— (CH2) 16—CH2—0—[ (CH2) 2—0] 90—H; or
CH3— (CH2) 18—CH2—0O—[ (CH2) 2—0O] 90—H.

13. A process for producing the pigment granules as
defined in any one of claims 1 to 12, comprising:

a) dispersing 40-65% by weight, based on the pigment
granules, of pigment and at least 10% by weight, based on
the pigment granules, of a compound of formula I, in a

solvent, wherein the weight ratio of the compound of

formula I to pigment is greater than or equal to the STSA

-

surface area of the pigment in m?/g multiplied by 0.0021

g/m?, and
b) drying the dispersion of step a).

14. A surface-coating material comprising the pigment

granules as defined in any one of claims 1 to 12Z.
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