Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2362761 C 2006/10/03

(11)(21) 2 362 761

12y BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2001/01/16

(87) Date publication PCT/PCT Publication Date: 2001/07/26
(45) Date de délivrance/lssue Date: 2006/10/03

(85) Entree phase nationale/National Entry: 2001/08/21

(86) N° demande PCT/PCT Application No.: EP 2001/000432
(87) N° publication PCT/PCT Publication No.: 2001/053228
(30) Priorité/Priority: 2000/01/21 (DE100 02 559.5)

51) Cl.Int./Int.Cl. CO4B 14/02(2006.01),
C04B 168/02(2006.01), CO9C 5/00(2006.01),
COo09C 3/04 (2006.01)

(72) Inventeurs/Inventors:
EGGER, CHRISTIAN, IT;
NUNGESS, KLAUS, DE;

VEIT, ADOLF, DE;

VOGLER, STEFAN, DE

(73) Proprietaire/Owner:
BROCKHUES GMBH & CO. KG, DE

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : GRANULAT PIGMENTAIRE POUR LA COLORATION DE MATERIAUX DE CONSTRUCTION ET SON

PROCEDE DE FABRICATION

(54) Title: PIGMENT GRANULATE FOR THE COLOURING OF BUILDING MATERIALS AND PROCESSES FOR ITS

MANUFACTURE

(57) Abrégée/Abstract:

"he Invention pertains to pigment granulates for the colouring of building materials and processes to manufacture such granulates.
"he pigment granulates are granulated from a mixture containing the pigment, at least one wetting agent and/or binder and/or

explosive, an agent to reduce the tendency to blister and/or an agent to increase the pigment content in the mixture to be

granulated.

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

OPIC - CIPO 191

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~




CA 02362761 2001-08-21

17

such granulates.

The pigment granulates are granulated from a mixture con-
taining the pigment, at least one wetting agent and/or
binder and/or explosive, an agent to reduce the tendency

to blister and/or an agent to increase the plgment content

in the mixture to be granulated.
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Translation

PCT/EP0L1/00432

B 7390/WM

Pigment Granulate for the Colouring of Building Materials

and Processes for Its Manufacture

The invention pertalins to pigment granulate for the col-

ouring of building material and processes for the manufac-

ture of such granulates.

At present, mainly inorganic pigments, especially those
based on different iron oxides, are used to colour build-

ing materials, in particular cement-bound building

materials, such as concrete. In this regard pigment granu-

lates exhibit very substantial advantages compared to

powders and pastes, e.g. 1n their handling, 1n their pre-

vention of dust and the like, but also with respect to

their dispersing properties.

The use of agueous carbon preparations (containing 30 to

80% water) as pearl granulates for colouring in the cement
industry 1is known from DE-Al 29 08 202. This technology

cannot be applied to other pigments, and granulates with

such water contents are fundamentally disadvantageous,

also for applications in the building material field.

The granulation of pigments together with binders through
spray granulation 1s known from DE-Al 29 40 156. Pigment

granulates produced in this way are used to manufacture

inks, to colour plastics, lacquers, and the like. There 1is
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no connection to the colouring of building materials,
asphalt, and the like.

Colour granulates containing more than 5 to 50% by weight

of water are known from EP-A2 0 191 278. Granulates with

low water contents are not usable for building materials

according to this technical theory.

Pigment granulates which can be used to colour building
materials and which can i1nclude other pigments than carbon

are described i1n DE-A1l 36 19 363 for the first time.
on this state of the art,

Based
microgranulates are produced

from such pigments through mixing with binders and subse-
quent spray drying. The binders are mainly organic
binders, such as lignin sulfonate.

commercilally successful.

These granulates are

Microgranulates without organic binders were proposed in

DE-A1 39 18 694. In this specification, inorganic com-

pounds, especilally oxides and/or hydroxides and suitable

hydrates are used as binders. Such products often exhibit

problems 1n practice because they tend to disperse incom-

pletely when worked into concrete and the like.

EP-A1 O 567 882 describes pelletized, compacted, and

sprayed granulates containing binders, such as especially

machine o01i1l, wax, paraffin, and the like, which are to be

used to colour asphalt. In addition to the binders,

sub-
stances like lignin sulfonate, molasses, starch, and the
like can be used. According to this disclosure, substances

like lignin sulfonate alone cannot be used as binders.




CA 02362761 2001-08-21

The compacting of iron oxide pigments with binders under
very low moulding pressures, 1in which case line forces of
15 kN/cm are not to be exceeded and densities between

0.5 g/cm3 and 3 g/cm3 are to be set, 1s known from

EP-A1 O 650 939. These lightly compacted powder products

are then ground to nuclei and powders, followed by a tra-

ditional pelletizing. The compacting stage does not appear

to have any detectable i1influence on the properties of the
granulate. In principle, 1t 1s a traditional pelletizing.

Inorganic or organilic substances, primarily oils and the

like, are used as binders.

The manufacture of pigment granulates containing lactose

as a binder through spray drying with residual moisture of

less than 2.5% by weight i1s known from EP-Al1 0 657 511.

In the context of this description, “granulates” means

every material whose mean grain size in comparison to the

original material has been increased by a treatment stage.

Therefore, “granulates” means not only spray granulates

and compacting granulates but, for example, also products

of a moist treatment with subsequent pulverizing.

On account of their considerable advantages, in comparison

to powders, pastes, and the like, granulates have been

used for decades on a large scale industrially. Granu-

lation has been accepted for a long time for the process-

ing of pigments as well.
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Experience acqulred with pigment granulates 1n other areas

cannot simply be transferred to the colouring of building

materials, asphalt, and the like. In practice, granulates,

which theoretically should be almost perfectly suitable,

often prove 1nadequate because they do not combine all of

the required properties.

Although an excellent solidity of the granulate 1s often

achieved, which counteracts its destruction during packag-

ihg and transport and restricts the production of dust, on

the other hand, 1ts dispersability can be impaired,

resulting 1n the desired homogeneous colouring and the

required colour 1ntensity not being achieved.

On the other hand, granulates with excellent colour inten-

sity and easy dispersability are often too soft and disin-

tegrate even before they are worked into the building

material, which can result in increased dust production,

in residue 1n the packaging, 1n reduced flowability and in

correspondingly fregquent incorrect dosages.

Of the many methods of granulation, spray granulation has

become generally accepted in practice, while, for example,

fluidized bed granulation, which 1is fully comparable

theoretically, has not yet produced any usable granulates.

Proposals have recently become known to forego granulates

completely and, 1nstead, to use coated powders.

WO 97/20892 1s given as an example. It remains to be seen

whether 1n this way broad particle size distributions due

to clumping can be avoided and whether such coated powders
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can be used without producing the dust problems typical of

the prior art before pigment granulates were introduced.

In order to promote the separation, suspension, and dis-

persion of pigment granulates, wetting and binding agents

are used which are chosen in such a way that the granulate

disintegrates with the desired dispersing effect. However,

all of the dispersion-promoting wetting and binding mix-

tures have the disadvantage that they reinforce the ten-

dency to blister, 1n particular in the case of cement-

bound building materials. Regarding the phenomenon of

blistering, certain components of the building material
mixture, 1n the case of concrete or cement above all lime-
stone (CaCOi3), travel gradually, for example as a result
of weathering, dissolution, or aging of the material, in
dissolved form to the surface where they produce, after

the solvent has evaporated, an undesirable coating which

constantly renews itself.

An essential objective of the invention is to propose,

agailnst this background, a process for the colouring of

building materials by means of pigment granulates which

promotes the colouring by the pigments and at the same

time reduces the tendency to blister, especially of

cement-bound building materials. Another objective of the

lnvention 1s to present a process which allows the pigment

contents to be 1ncreased in the mixture to be granulated.

The features defined i1in the independent claims achieve

this objective.




CA 02362761 2001-08-21

6

Advantageous developments are described in the sub-claims.

The objective of the invention is achieved by the pig-
ments, 1n particular in the form of pigment powder and/or
pigment filter cakes, and the traditional wetting and
binding agents also being mixed during the manufacture of

the pigment granulates with at least one of the agents

which reduce the tendency to blister and/or an agent to
1ncrease the pigment content in the mixture to be granu-

lated, 1t being concluded surprisingly that these agents

can have a synergistic effect, i1.e. the agent to increase

the pigment content in the mixture to be granulated rein-

forces the blister-prevention effect of the respective

(other) agents, the i1nventive process producing an out-

standing homogeneity as well as an excellent colour inten-

sity.

In accordance with the invention, the agents reducing the

tendency to blister are chosen form alkaline earth ion-

bonding compounds. Preferably, compounds are used which,

with alkaline earth ions, form salts or complexes which

are difficult to dissolve, especially stable complexes.

In the case of the inventive process, complexing agents
include aminopolycarboxylic acids like EDTA, alkane-a,l,1-
diphosphonic acids, polyoxycarboxylic acids, polyamines,
crown ether, complexing polyvmers, and the like. The
complexing polymers can be chosen from functionalized
polystyrenes, polyacrylates, polyacryl nitriles, polyvinyl
alcohols, or polyethyleneimines, which as functional

groups exhilibit residues of iminodiacetic acid,




CA 02362761 2001-08-21

7

hydroquinoline, thiourea, guanidine, dithiocarbamate,

hydroxamic acid, amidoxime, aminophosphoric acid, cyclical

or non-cyclical polyamine, mercaptol, 1,3 dicarbonvl, or

crown ethers.

Especially preferred in the i1nventive process are com-
pounds which form, with alkaline earth ions, salts that

are hard to dissolve, like oxine (8-quinolinol),

polycarboxylic acids, preferably oxalic acid, or their

corresponding salts as well as soaps. In the case of an
especially preferred embodiment, soaps are used, for
example traditional, commercial salts and of these soft
soaps 1n particular. Soft soaps can include soft soaps and
potash soaps. Preferably potash soaps are used, plant-oil-

based potash soaps being especially preferred.

In accordance with the invention, 1n order to increase the
solid content, especially of the pigment content, in the
mixture to be granulated, agents are used which promote
the liquefication of solid pigment following the addition
of water as well as the shaping of the granules, especial-
ly with spray drying. The latter is especially advantage-
ous 1f the above-mentioned compounds with surface active
properties which reduce the tendency to blister (e.q.
soaps) are contailned 1n the mixture to be granulated. This
preferred embodiment produces a synergistic effect because
both the pigment content 1n the mixture to be granulated
and the shaping of the granulate is promoted overpropor-

tionally and the tendency of building-material-bound com-

ponents to blister 1s reduced overproportionally. However,

the agents to i1ncrease the pigment content in the mixture
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to be granulated can also be used advantageously if no

agents which reduce the tendency to blister are used

because, for example, 1n the case of spray drying the

spray costs of the granulate can be reduced substantially

through the increase 1in the pigment fraction in the spray-

ing pigment slurry. As well, the agents to reduce the

tendency to blister can be used advantageously even if the

shaping agents are not used.

The agent 1ncreasing the pigment content in the mixture to
be granulated can be chosen from compounds which are not
lipophilic. Preferably, 1t can be chosen from mono- or
polvhydroxy compounds, mono- or polvhydroxy amline com-
pounds, or carboxylates, or comblnations of these com-

pounds.

In the case of the i1nventive process for the manufacture

of pigment granulates, monovalent, primary, secondary, or

tertiary, alkyl-substituted or non-substituted alcohols

can be used as monohydroxy compounds, such as, for
example, l-propanol, 2-methyl-l-propanol, 2-methyl-2-
propanol, and the like. Alcohols from C3 up are preferred.
In accordance with the invention, the polyvhydroxy com-
pounds used 1nclude polvhydric alkyl-substituted or non-
substituted alcohols, for example diols, glycols, like
ethylene glycol and polyalkylene glycols, glycerine, sugar
alcohols, like sorbitol and ionosite, trimethylol propane,

and the like. Preferably, 2-methyl-l-propanol and glycols

are used 1n the case of this i1nvention.
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Furthermore, the monohydroxyamino compounds used 1n the

inventive process for the manufacture of pigment granu-

lates include monovalent, primary, secondary, or tertiary,

alkyl-substituted or non-substituted amino alcohols, such
as 2-amino-l-propanol, 2-amino-l-butanol, 3-amino-1-
propanol, 2-amino-2-methyl-l-propanol, and the like. Amino
alcohols from Cz up are preferred. Polvhydric alkyl-substi-

tuted or non-substituted alcohols, such as, for example,
2-amino-2-methyl-1, 3-dihydroxy propane, and the like can
be used as inventive polvhydroxyamino compounds.

Aminoalkyl propanols containing C; to Cz; alkyl residues,
especially Cq1 alkyl residues, such as, for example, 2-
amino-2-methyl-l-propanol are used 1n a preferred embodi-

ment of this i1nvention.

Other compounds with relatively low molecular weights

(preferably C1 to Cigg, especially preferred C,; to Cgp
especially C3 to Css), which carry one or more hydrophilic
groups, can also be used. These can be NH; and OH, but also

ether groups, carboxylic groups, acid functions, and the

like, 1f necessary also 1n neutralized (salt) form.

The total quantity of the agents to reduce the tendency to

blister used in the i1nventive process for the manufacture

of pigment granulates 1s at least 0.01 percent by weight,

preferably 0.05 to 0.5 percent by weight, and especially
preferred 0.1 to 0.2 percent by weight, based on the total

quantity of the mixture to be granulated.
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The total quantity of the agents to i1ncrease the pigment

content 1n the mixture to be granulated used 1n the inven-
tive process for the manufacture of pigment granulates 1is
at least 0.01 percent by weight, preferably 0.1 to 1 per-

cent by weight, and especially preferred 0.3 to 0.7 per-
cent by weight, based on the total quantity of the mixture

to be granulated.

In accordance with the i1nvention, the pigment can be mixed

as a powder mixture or suspended 1n a solvent with at

least one wetting agent and/or binder and or explosive, an

agent to reduce the tendency to blister and/or an agent to

increase the pigment content in the mixture to be granu-

lated. Traditional processes, like compression, compact-
1ng, pressing, or brigquetting, pelletized drying, spray
dryving, or fluidized bed drving as well as combinations of

the aforesaid processes, can be used as granulation pro-

cesses. Preferably, spray processes are used.

The wetting agent or binder or explosive for this granu-
late 1s chosen so that the granulate disintegrates with
the desired dispersion effect. Water-soluble wetting
agents and binders, like lignin sulfonate i1in particular,
and the like, are especially suitable; binders with an
explosive effect or genuilne explosives are also suitable.
These are mailinly heavily hydrophilic polymers with a cor-
respondingly large ability to absorb water, for example
certain cellulose derivatives, dextranes, cross-linked

polyvinyl pyrrolidone, and the like. Instead or in addi-

tion, hydrophilizing agents are used, such as, for
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example, PEG fatty acid esters and the like. Certain inor-

ganic components, like reactive systems which produce gas

when exposed to water, can also be used. Dry binders, like

lactose, sugar, and the like, are less preferred, 1in gen-

eral, but can be used advantageously for special applica-

tions.

An important optional component for i1nventive granulates

is water glass, especially potash water glass, which 1is

added to the agueous starting mixture for granulation and

works as a binder and thickening agent. Preferably, addi-

tives in the range below 1 percent by weight (based on the

total mixture) are used.

The wetting agent, binder, and/or explosive 1s chosen in

such a way that, when used for colouring, 1.e. 1in the

usual agqueous building material mixtures, the granulate

becomes suspended and/or 1s dispersed sufficient quickly

and completely. In this regard, the type of pigment, the

granulation process, and the secondary processing also

play a role, so the mixture suitable 1n each case 1is

determined through corresponding simple tests.

In accordance with the invention, 1n all of the aforesaid

embodiments of the i1nvention the handling, the working
into the building material, the dispersing properties, the
colour density, and the like can be further influenced
advantageously by the surface of the granulate being
treated prior to i1ts being mixed with the building

materials. In particular, the granulate can be coated with

a separating agent and/or a wetting agent. These agents
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are chosen so that they do no result in clumping and cak-

ing of the granulate in the packaging, 1.e. they are not

too hvyvgroscopic, for example. On the other hand, 1t 1is

desired that they promote wetting.

The use of granulates during mixing with building

materials corresponds to the customary, known procedures.

The following example 1s 1ntended to explain the invention

Example
A granulate suitable for the i1nventive process for the

colouring of building materials was manufactured in

accordance with the followling recipe:

Substance - Percent by weight
Fresh water 32.90
Polvacrylate (40%) 1.30
Potash water glass 0.15
Iron oxide red 65.00
2-amino-2-methyl-1l-propanol 0.50
Potash soap 0.15

Sodium hvyvdroxide solution (20%)

Building materials coloured with pigment granulates manu-

factured 1n this manner exhibited an excellent dispersion

of the pigment granulates i1n the building material mixture

and, therefore, an outstanding homogeneility as well as a

very good colour intensity. At the same time they were

characterized by an extremely low tendency of components

of the building material mixture to blister.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN
EXCLUSIVE PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED
AS FOLLOWS:

1. A pigment granulate for the coloring of building materials manufactured
by spray granulation of a mixture comprising:

a pigment;
at least one of a wetting agent, binder or explosive;

at least one of an agent to reduce the tendency to blister or an agent to
increase the pigment content in the mixture to be granulated,
and further comprising a soft soap.

2. The granulate of claim 1, wherein the agent to reduce the tendency to
blister 1s an alkaline earth 1on-binding compound.

3. The granulate of claim 2, wherein the alkaline earth ion-binding
compound is chosen from compounds which produce, with alkaline earth ions,
salts which are difficult to dissolve.

4. The granulate of claim 1, wherein the soft soap 1s a potash soap.

3. The granulate of any of claims 1 to 4, wherein the agent to reduce the
tendency to blister is oxalic acid or an oxalate salt.

6. The granulate of any of claims 1 to 4, wherein the agent to reduce the
tendency to blister is a compound which forms complexes with alkaline earth
101S.

7. The granulate of claim 2, wherein the total quantity of the agent to reduce
the tendency to blister is from 0.05 to 0.5 percent by weight based on the total
weight of the mixture to be granulated.

8. The granulate of claim 2, wherein the total quantity of the agent to reduce
the tendency to blister is from 0.1 to 0.2 percent by weight based on the total
weight of the mixture to be granulated.
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0. A pigment granulate for the coloring of building materials manufactured
by spray granulation of a mixture comprising:

a pigment;
at least one of a wetting agent, binder or explosive;

at least one of an agent to reduce the tendency to blister or an agent to
increase the pigment content in the mixture to be granulated,
and further comprising water glass.

10.  The granulate of claim 9, wherein the water glass is a potash water glass.

11.  The granulate of either of claims 9 or 10, wherein the quantity of water
glass 1s less than 1 percent by weight based on the total quantity of the mixture to
be granulated.

12.  The granulate of claim 1, wherein the agent to increase the pigment
content 1n the mixture to be granulated is selected from the group consisting of
monohydroxy  compounds,  polyhydroxy  compounds, carboxylates,
monohydroxyamine  compounds, polyhydroxyamine compounds and
combinations of these compounds.

13.  The granulate of claim 12, wherein the hydroxyamine compound is an
aminoalkyl propanol containing C; to C; alkyl residues.

14. The granulate of claim 13, wherein the aminoalkyl propanol is an
aminoethyl propanol.

15.  The granulate of claim 12, wherein the monohydroxy compounds are
methyl propanols and the polyhydroxy compounds are glycols.

16.  The granulate of claim 1, wherein the total quantity of the agent to
increase the pigment content in the mixture to be granulated is from 0.1 to 1
percent by weight based on the total quantity of the mixture to be granulated.
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17.  The granulate of claim 16, wherein the total quantity of the agent to
increase the pigment content in the mixture to be granulated 1s from 0.3 to 0.7
percent by weight based on the total quantity of the mixture to be granulated.

18.  The granulate of claim 1, wherein the pigment includes pigment powder
and pigment filter cake.

19. A process to manufacture a pigment granulate for the coloring of building
materials manufactured by spray granulation of a mixture comprising:

a pigment;
at least one of a wetting agent, binder or explosive;

at least one of an agent to reduce the tendency to blister or an agent to
increase the pigment content in the mixture to be granulated,
and further comprising a soft soap;

the process comprising mixing the pigment as a powder mixture or as a
suspension in a solvent with at least one of a wetting agent, binder or explosive,
and at least one of an agent to reduce the tendency to blister or an agent to
increase the pigment content in the mixture to be granulated.

20.  The process of claim 19, further comprising coating the granulate with at
least one of a separation agent or wetting agent prior to mixing said granulate with
the building materials.
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