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Description

[0001] The present invention relates to a process for producing an aqueous slurry comprising a blend of surface
modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC),
an aqueous slurry comprising the blend, as well as the blend obtainable by drying the aqueous slurry and their uses in
paper, paper coating, tissue paper, digital photo paper, paints, coatings, adhesives, plastics, waste water treating or
waste water treating agents.
[0002] Today matting effects can be achieved by different means as long as they provide for a micro-roughness of
the paint or coating film surface, wherein the incident light is scattered in a way that results in matted surface. The physics
behind this is known. The conditions to obtain a perfectly matted effect without resorting to complete light absorption
are to scatter the incoming light away from the specular reflectance angle. This means diffracting the directed light that
illuminates the substrate causing diffuse scatter.
[0003] In paint and coating industries a variety of such matting agents are known and mixed into paints and coatings
such as silica, waxes, organic materials and even fillers are added to form a micro-rough surface after the drying process
of the paint or coating. It is recognized as a general rule that the higher the dosing of the matting agent in a paint or
coating, the stronger the matting effect. In contrast, products with larger particle sizes are stronger in matting efficiency
but the resulting paint or coating film surface is not so smooth. Matting agents with smaller average particle size distribution
do not provide sufficient matting effect, but provide for a smoother paint or coating surface.
[0004] Japanese patent application JP-A-2003 147275 discloses a coating material composition comprising a binder
component and a calcium carbonate treated with phosphoric acid. Said coating material provides for a matte surface
providing that the treated calcium carbonate has a mean particle diameter of less than 10 mm, a BET specific surface
area of 70-100 m2/g and oil absorption of 130-20 ml/100g.
[0005] WO 2006/105189 A1 refers to aggregated particulate minerals and compositions comprising aggregated cal-
cium carbonate. Said dry aggregated calcium carbonate beads have a weight median aggregate particle size d50 of at
least 5 mm and even a size of at least 100 mm. Said aggregated calcium carbonate beads are made into paper, paint,
coatings or ceramics.
[0006] US 5,634,968 refers to carbonate containing mineral fillers, more particularly for use as matting agents. Said
mineral materials are natural and/or precipitated calcium carbonates with a d50 of 9.6-20.5 mm, wherein ground natural
calcium carbonates are preferred.
[0007] US 5,531,821 and US 5,584,923 disclose and claim acid resistant calcium carbonates made by mixing calcium
carbonate with anionic salts and cationic salts. Said acid resistant calcium carbonate is being used in neutral to weakly
acid paper making processes.
[0008] US 6,666,953 disclose a pigment of filler containing natural carbonate which is treated with one or more providers
of medium-strong to strong H3O+ ions and gaseous CO2.
[0009] US 2008/0022901 refers to mineral pigments containing a dry product formed in situ by the multiple reaction
between a calcium carbonate and the product or products of reaction of said carbonate with one or more moderately
strong to strong H3O+ ion donators and the product or products of reaction of the said calcium carbonate with gaseous
CO2 formed in situ and/or originating from an external supply and one or more compounds of formula R-X.
[0010] EP 2 264 109 A1 and EP 2 264 108 A1 disclose a process for preparing a surface-reacted calcium carbonate
and its use as well as a process to prepare a surface-reacted calcium carbonate implementing a weak acid, resulting
products and uses thereof.
[0011] EP 2 684 916 A1 discloses ball-shaped spherical surface modified spherical calcium carbonate comprising
mineral particles with a mean particle size diameter above 1 mm, and its use.
[0012] WO 2004/083316 A1 refers to mineral pigments containing a product formed in situ by the double and/or multiple
reaction of between calcium carbonate and the reaction product or products of said carbonate with one or more moderately
strong H3O+ ion donors and the reaction product or products of said carbonate with gaseous CO2 formed in situ and/or
coming from an external supply, and least one aluminum silicate and/or at least one synthetic silica and/or at least one
calcium silicate and/or at least one silicate of a monovalent salt such as sodium silicate and/or potassium silicate and/or
potassium silicate and/or lithium silicate, preferably such as sodium silicate and/or at least one aluminum hydroxide
and/or at least on sodium and/or potassium aluminate, used in papermaking applications, such as mass filling and/or
paper coating.
[0013] However, the preparation of known matting agents typically comes along with a low productivity and high energy
consumption for drying the materials and is thus highly energy- and cost-consuming. As a result, such matting agents
are typically obtained in form of aqueous suspensions comprising relatively high amounts of water. More precisely, the
solids content of aqueous suspensions comprising such materials is typically below 10 wt.-%, based on the total weight
of the aqueous suspension.
[0014] Therefore, there is a continuous need for alternative processes for producing matting agents in form of an
aqueous suspension having high solids content, and especially providing a higher productivity and lower energy con-
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sumption for drying such that the processes are less energy- and cost-consuming. Furthermore, it is desired to produce
a matting agent which provides a sufficient matting performance, especially the same or even a better performance than
existing matting agents at lower costs.
[0015] Accordingly, it is an objective of the present invention to provide a process for producing a matting agent in
form of an aqueous suspension. A further objective of the present invention is to provide a process for producing a
matting agent in form of an aqueous suspension having high solids content. Another objective of the present invention
is to provide a process for producing a matting agent in form of an aqueous suspension providing a higher productivity
and lower energy consumption for drying such that it is less energy- and cost-consuming. An even further objective is
to provide a matting agent which provides a sufficient matting performance, especially the same or even a better per-
formance than existing matting agents at lower costs.
[0016] The foregoing and other objectives are solved by a process for producing an aqueous slurry comprising a blend
of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising par-
ticles (PCC). The process comprises the steps of:

a) providing an aqueous slurry of surface modified calcium carbonate comprising particles (MCC),
b) providing an aqueous slurry of precipitated calcium carbonate comprising particles (PCC),
c) contacting said aqueous slurry of surface modified calcium carbonate comprising particles (MCC) of step a) with
said aqueous slurry of precipitated calcium carbonate comprising particles (PCC) of step b) for obtaining an aqueous
slurry comprising a blend of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium
carbonate comprising particles (PCC), and
d) dewatering the aqueous slurry obtained in step c) for obtaining an aqueous slurry comprising a blend of surface
modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles
(PCC),

wherein the blend comprises the surface modified calcium carbonate comprising particles (MCC) and the precipitated
calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from 99:1 to 50:50.
[0017] The inventors surprisingly found that the foregoing process for producing an aqueous slurry comprising a blend
of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising par-
ticles (PCC) enables the production of an aqueous suspension having high solids content. It was further observed that
said process provides a higher productivity and lower energy consumption for drying such that it is less energy- and
cost-consuming. Furthermore, the inventors found out that the process produces a matting agent with a sufficient matting
performance, especially providing the same or even a better performance than existing matting agents.
[0018] Advantageous embodiments of the present invention are defined in the corresponding sub-claims.
[0019] According to one embodiment, the surface modified calcium carbonate comprising particles (MCC) in the
aqueous slurry of step a) are substantially spherical surface modified calcium carbonate comprising particles (bMCC).
[0020] According to another embodiment, the surface modified calcium carbonate comprising particles (MCC) in the
aqueous slurry of step a) have a) a median grain diameter d50 of from 4 mm to 100 mm, preferably from 5 mm to 75 mm,
more preferably from 10 mm to 55 mm, still more preferably from 15 mm to about 35 mm, determined by Malvern Mas-
tersizer, and/or b) a BET specific surface area of ≥ 15 m2/g, and preferably from 20 m2/g to 200 m2/g, more preferably
from 30 m2/g to 150 m2/g, even more preferably from 40 m2/g to 100 m2/g, measured using nitrogen and the BET method,
and/or c) a particle size distribution d98/d50 of < 3, more preferably ≤ 2.9, preferably in the range from 1.4 to 2.9.
[0021] According to yet another embodiment, the aqueous slurry of surface modified calcium carbonate comprising
particles (MCC) of step a) comprises at least one processing agent in an amount of up to 8 wt.-%, preferably in amounts
from 0.01 wt.-% to 5 wt.-%, more preferably from 0.05wt.-% to 4 wt.-%, still more preferably from 0.2 wt.-% to 3 wt.-%,
based on the total dry weight of the aqueous slurry.
[0022] According to one embodiment, the at least one processing agent is selected from the group comprising ferrous
sulfate, ferric sulfate, ferrous chloride, ferric chloride, aluminum sulfate, aluminium chloride, and/or their hydrated forms,
silicates, water-soluble cationic polymers, water-soluble amphoteric polymers, water-soluble non-ionic polymers and
combinations thereof.
[0023] According to another embodiment, the precipitated calcium carbonate comprising particles (PCC) in the aqueous
slurry of step b) have a) a median grain diameter d50 from 0.1 to 100 mm, preferably from 0.25 to 50 mm, more preferably
from 0.3 to 5 mm, and most preferably from 0.4 to 3 mm, determined by the sedimentation method, and/or b) a BET
specific surface area in the range from 1 to 100 m2/g, preferably from 2 to 70 m2/g, more preferably from 3 to 50 m2/g,
especially from 4 to 30 m2/g, measured using nitrogen and the BET method, and/or c) a particle size distribution d98/d50
of ≥ 3, more preferably ≥ 3.2, preferably in the range from 3.2 to 4.5.
[0024] According to yet another embodiment, the aqueous slurry a) of surface modified calcium carbonate comprising
particles (MCC) of step a) and/or the aqueous slurry of precipitated calcium carbonate comprising particles (PCC) of
step b) has solids content of at least 5 wt.-%, preferably from 5 to 60 wt.-%, more preferably from 10 to 35 wt.-%, and
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most preferably from 15 to 30 wt.-%, based on the total weight of the aqueous slurry, and/or b) obtained in step c) has
solids content of at least 5 wt.-%, preferably from 5 to 40 wt.-%, more preferably from 10 to 35 wt.-%, and most preferably
from 15 to 30 wt.-%, based on the total weight of the aqueous slurry, and/or c) obtained in step d) has solids content of
at least 15 wt.-%, preferably from 15 to 50 wt.-%, more preferably from 20 to 45 wt.-%, and most preferably from 20 to
40 wt.-%, based on the total weight of the aqueous slurry.
[0025] According to one embodiment, the blend comprises a) the surface modified calcium carbonate comprising
particles (MCC) and the precipitated calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from
95:5 to 65:35, and preferably from 90:10 to 70:30, and/or b) particles having a median grain diameter d50 of from 5 mm
100 mm, preferably from 10 mm to 75 mm, more preferably from 15 mm to 50 mm, still more preferably from 20 mm to 35
mm, determined by the sedimentation method, and/or c) particles having a BET specific surface area of ≥ 5 m2/g, and
preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g to 150 m2/g, even more preferably from 30 m2/g to
100 m2/g, measured using nitrogen and the BET method, and/or d) particles having a particle size distribution d98/d50
of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.
[0026] According to a further aspect of the present invention, an aqueous slurry obtained according to the process,
as defined herein, is provided. The aqueous slurry comprising a blend of surface modified calcium carbonate comprising
particles (MCC) and precipitated calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from
99:1 to 50:50.
[0027] According to another aspect of the present invention, a blend obtained by drying the aqueous slurry, as defined
herein, is provided. The blend comprises surface modified calcium carbonate comprising particles (MCC) and precipitated
calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from 99:1 to 50:50.
[0028] According to still another aspect of the present invention, a use of the blend of surface modified calcium
carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC) of the aqueous
slurry, as defined herein, or the blend, as defined herein, in paper, paper coating, tissue paper, digital photo paper,
paints, coatings, adhesives, plastics, waste water treating or waste water treating agents is provided. In one embodiment,
the blend of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate com-
prising particles (PCC) of the aqueous slurry, as defined herein, or the blend, as defined herein, is preferably used as
matting agent in paints and coatings. In another embodiment, the matting agent is present in amounts of 1 to 10 wt.-%,
preferably of 2 to 7 wt.-%, more preferably of 3 to 5 wt.-%, based on the wet paint. In yet another embodiment, the
surface of the dried paint or coating has a gloss at 85° in the range of below 10, preferably from 0.5- 9.5, more preferably
from 1 to 8, still more preferably from 2-7.5, when measured according to DIN 67 530.
[0029] According to an even further aspect of the present invention, paper, tissue paper, digital photo paper, paints,
coatings, adhesives, plastics, or waste water treating agent comprising the blend of surface modified calcium carbonate
comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC) of the aqueous slurry, as
defined herein, or the blend, as defined herein, is provided.
[0030] In the following, it is referred to further details of the present invention and especially the foregoing steps of the
process for producing an aqueous slurry comprising a blend of surface modified calcium carbonate comprising particles
(MCC) and precipitated calcium carbonate comprising particles (PCC). It is to be understood that these technical details
and embodiments also apply to the inventive products and their use.
[0031] The term "slurry" or "suspension" in the meaning of the present invention comprises insoluble solids and water,
and optionally further additives, and usually contains large amounts of solids and, thus, is more viscous and is typically
of higher density than the liquid from which it is formed.
[0032] The term "aqueous" slurry or suspension refers to a system, wherein the liquid phase comprises, preferably
consists of, water. However, said term does not exclude that the liquid phase of the aqueous suspension comprises
minor amounts of at least one water-miscible organic solvent selected from the group comprising methanol, ethanol,
acetone, acetonitrile, tetrahydrofuran and mixtures thereof. If the aqueous slurry comprises at least one water-miscible
organic solvent, the liquid phase of the aqueous slurry comprises the at least one water-miscible organic solvent in an
amount of from 0.1 to 40.0 wt.-% preferably from 0.1 to 30.0 wt.-%, more preferably from 0.1 to 20.0 wt.-% and most
preferably from 0.1 to 10.0 wt.-%, based on the total weight of the liquid phase of the aqueous slurry. For example, the
liquid phase of the aqueous slurry consists of water.
[0033] Where the term "comprising" is used in the present description and claims, it does not exclude other non-
specified elements of major or minor functional importance. For the purposes of the present invention, the term "consisting
of" is considered to be a preferred embodiment of the term "comprising of". If hereinafter a group is defined to comprise
at least a certain number of embodiments, this is also to be understood to disclose a group, which preferably consists
only of these embodiments.
[0034] Whenever the terms "including" or "having" are used, these terms are meant to be equivalent to "comprising"
as defined above.
[0035] Where an indefinite or definite article is used when referring to a singular noun, e.g. "a", "an" or "the", this
includes a plural of that noun unless something else is specifically stated.
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[0036] Terms like "obtainable" or "definable" and "obtained" or "defined" are used interchangeably. This, e.g., means
that, unless the context clearly dictates otherwise, the term "obtained" does not mean to indicate that, e.g., an embodiment
must be obtained by, e.g., the sequence of steps following the term "obtained" even though such a limited understanding
is always included by the terms "obtained" or "defined" as a preferred embodiment.
[0037] The inventive process for producing an aqueous slurry comprising a blend of surface modified calcium carbonate
comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC) provides several advantages.
Firstly, the inventive process provides an aqueous suspension having high solids content. Secondly, the inventive process
provides a higher productivity and lower energy consumption for drying such that it is less energy- and cost-consuming.
Additionally, the matting agent, i.e. the blend of surface modified calcium carbonate comprising particles (MCC) and
precipitated calcium carbonate comprising particles (PCC), obtained by the inventive process has a sufficient matting
performance, especially the same or even a better performance compared to existing matting agents, at lower costs.

Process step a)

[0038] In step a) of the process of the present invention, an aqueous slurry of surface modified calcium carbonate
comprising particles (MCC) is provided.
[0039] The aqueous surface modified calcium carbonate comprising particles slurry preferably has a solids content
of at least 5 wt.-%, preferably from 5 to 60 wt.-%, more preferably from 10 to 35 wt.-%, and most preferably from 15 to
30 wt.-%, based on the total weight of the aqueous slurry. However, lower solids content such as below 5 wt.-% or higher
solids content such as above 60 wt.-% could be used as well.
[0040] The water to be used for preparing the aqueous slurry of step a) is tap water, deionized water, process water
or rain water, or a mixture thereof. Preferably, the water used for preparing the aqueous slurry of step a) is tap water.
[0041] The aqueous slurry of step a) comprises surface modified calcium carbonate comprising particles (MCC).
[0042] Preferably, the solids content of the aqueous slurry of step a) comprises surface modified calcium carbonate
comprising particles (MCC). More preferably, the solids content of the aqueous slurry of step a) consists of surface
modified calcium carbonate comprising particles (MCC).
[0043] "Surface-modified calcium carbonate comprising particles" (MCC) in the meaning of the present invention refers
to particles of a natural calcium carbonate and/or precipitated calcium carbonate obtained by reacting it with an acid
and with carbon dioxide, wherein the carbon dioxide is formed in situ by the acid treatment and/or is supplied from an
external source. The acid treatment can be carried out with an acid having a pKa at 25 °C of 2.5 or less. If the pKa at 25
°C is 0 or less, the acid is preferably selected from sulphuric acid, hydrochloric acid, or mixtures thereof. If the pKa at
25 °C is from 0 to 2.5, the acid is preferably selected from H2SO3, M+HSO4

- (M+ is an alkali metal ion selected from the
group comprising sodium and potassium), H3PO4, oxalic acid or mixtures thereof.
[0044] In one embodiment, the surface modified calcium carbonate comprising particles (MCC) are substantially spher-
ical surface modified calcium carbonate comprising particles (bMCC).
[0045] Within the context of the present invention, "substantially spherical" shaped means that the appearance of the
spherical surface modified calcium carbonate comprising particles is globular or ball-shaped.
[0046] Substantially spherical surface modified calcium carbonate comprising particles (bMCC) can be obtained by a
process as defined in EP 2 684 916 A1, which is herein incorporated by reference.
[0047] According to one embodiment, the amount of calcium carbonate in the surface modified calcium carbonate
comprising particles (MCC), preferably the substantially spherical surface modified calcium carbonate comprising par-
ticles (bMCC), is at least 50 wt.-%, e.g. at least 60 wt.-%, preferably between 50 and 100 wt.-%, more preferably between
60 and 99.9 wt.-% and most preferably between 70 and 99.8 wt.-%, based on the total dry weight of the surface modified
calcium carbonate comprising particles (MCC), preferably the substantially spherical surface modified calcium carbonate
comprising particles (bMCC). In one preferred embodiment, the amount of calcium carbonate in the surface modified
calcium carbonate comprising particles (MCC), preferably the substantially spherical surface modified calcium carbonate
comprising particles (bMCC), is between 80 and 99.8 wt.-%, more preferably between 90 and 99.8 wt.-% and most
preferably between 96 and 99.8-wt.-%, based on the total dry weight of the surface modified calcium carbonate comprising
particles (MCC), preferably the substantially spherical surface modified calcium carbonate comprising particles (bMCC).
[0048] The term "dry" calcium carbonate comprising particles in the meaning of the present invention is understood
to refer to calcium carbonate comprising particles having a total surface moisture content of less than 0.5 wt.-%, preferably
less than 0.2 wt.-% and more preferably less than 0.1 wt.-%, based on the total weight of the particles.
[0049] The surface modified calcium carbonate comprising particles (MCC), preferably the substantially spherical
surface modified calcium carbonate comprising particles (bMCC), have a median grain diameter d50 of from 4 mm to
100 mm, preferably from 5 mm to 75 mm, more preferably from 10 mm to 55 mm, still more preferably from 15 mm to
about 35 mm, determined by Malvern Mastersizer.
[0050] Throughout the present document, the "particle size" of a calcium carbonate and other materials is described
by its distribution of particle sizes. The value dx represents the diameter relative to which x % by weight of the particles
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have diameters less than dx. This means that the d20 value is the particle size at which 20 wt.-% of all particles are
smaller, and the d75 value is the particle size at which 75 wt.-% of all particles are smaller. The d50 value is thus the
weight median particle size, i.e. 50 wt.-% of all grains are bigger and the remaining 50 wt.-% of grains smaller than this
particle size. For the purpose of the present invention the particle size is specified as weight median particle size d50
unless indicated otherwise. For determining the weight median particle size d50 value a Sedigraph, i.e. the sedimentation
method, can be used. For the purpose of the present invention, the "particle size" of surface-modified calcium carbonate
is described as volume determined particle size distributions. For determining the volume determined particle size
distribution, e.g. the volume median grain diameter (d50) or the volume determined top cut particle size (d98) of surface-
modified calcium carbonate, a Malvern Mastersizer 2000 can be used.
[0051] Additionally or alternatively, the surface modified calcium carbonate comprising particles (MCC), preferably the
substantially spherical surface modified calcium carbonate comprising particles (bMCC), have a particle size distribution
d98/d50 of < 3, more preferably ≤ 2.9, and most preferably in the range from 1.4 to 2.9. For example, the surface modified
calcium carbonate comprising particles (MCC), preferably the substantially spherical surface modified calcium carbonate
comprising particles (bMCC), have a particle size distribution d98/d50 in the range from 1.4 to 2.8, preferably in the range
from 1.5 to 2.7, most preferably in the range from 1.6 to 2.6 or in the range from 1.7 to 2.5.
[0052] Additionally or alternatively, the surface modified calcium carbonate comprising particles (MCC), preferably the
substantially spherical surface modified calcium carbonate comprising particles (bMCC), have a BET specific surface
area of ≥ 15 m2/g, and preferably from 20 m2/g to 200 m2/g, more preferably from 30 m2/g to 150 m2/g, even more
preferably from 40 m2/g to 100 m2/g, measured using nitrogen and the BET method.
[0053] A "specific surface area (SSA)" of a calcium carbonate in the meaning of the present invention is defined as
the surface area of the calcium carbonate divided by its mass. As used herein, the specific surface area is measured
by nitrogen gas adsorption using the BET isotherm (ISO 9277:2010) and is specified in m2/g.
[0054] Thus, in one embodiment the surface modified calcium carbonate comprising particles (MCC), preferably the
substantially spherical surface modified calcium carbonate comprising particles (bMCC), have

a) a median grain diameter d50 of from 4 mm to 100 mm, preferably from 5 mm to 75 mm, more preferably from 10
mm to 55 mm, still more preferably from 15 mm to about 35 mm, determined by Malvern Mastersizer, or
b) a BET specific surface area of ≥ 15 m2/g, and preferably from 20 m2/g to 200 m2/g, more preferably from 30 m2/g
to 150 m2/g, even more preferably from 40 m2/g to 100 m2/g, measured using nitrogen and the BET method, or
c) a particle size distribution d98/d50 of < 3, more preferably ≤ 2.9, most preferably in the range from 1.4 to 2.9.

[0055] In an alternative embodiment, the surface modified calcium carbonate comprising particles (MCC), preferably
the substantially spherical surface modified calcium carbonate comprising particles (bMCC), have

a) a median grain diameter d50 of from 4 mm to 100 mm, preferably from 5 mm to 75 mm, more preferably from 10
mm to 55 mm, still more preferably from 15 mm to about 35 mm, determined by Malvern Mastersizer, and
b) a BET specific surface area of ≥ 15 m2/g, and preferably from 20 m2/g to 200 m2/g, more preferably from 30 m2/g
to 150 m2/g, even more preferably from 40 m2/g to 100 m2/g, measured using nitrogen and the BET method, and
c) a particle size distribution d98/d50 of < 3, more preferably ≤ 2.9, most preferably in the range from 1.4 to 2.9.

[0056] In one embodiment, the surface modified calcium carbonate comprising particles (MCC), preferably the sub-
stantially spherical surface modified calcium carbonate comprising particles (bMCC), have a BET specific surface area
from 30 m2/g to 90 m2/g and a median grain diameter d50 from 10 mm to 55 mm.
[0057] The aqueous slurry of surface modified calcium carbonate comprising particles (MCC), preferably of the sub-
stantially spherical surface modified calcium carbonate comprising particles (bMCC), may comprise at least one process-
ing agent.
[0058] The term "at least one" processing agent in the meaning of the present invention means that the processing
agent comprises, preferably consists of, one or more processing agent(s).
[0059] In one embodiment of the present invention, the at least one processing agent comprises, preferably consists
of, one processing agent. Alternatively, the at least one processing agent comprises, preferably consists of, two or more
processing agents. For example, the at least one processing agent comprises, preferably consists of, two or three
processing agents.
[0060] Preferably, the at least one processing agent comprises, more preferably consists of, one processing agent.
[0061] In case the aqueous slurry of surface modified calcium carbonate comprising particles (MCC), preferably of
the substantially spherical surface modified calcium carbonate comprising particles (bMCC), comprises at least one
processing agent, the aqueous slurry comprises the at least one processing agent preferably in an amount of up to 8
wt.-%, preferably in amounts from 0.01 wt.-% to 5 wt.-%, more preferably from 0.05wt.-% to 4 wt.-%, still more preferably
from 0.2 wt.-% to 3 wt.-%, based on the total dry weight of the aqueous slurry.
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[0062] The at least one processing agent is typically added during the preparation of the aqueous slurry of surface
modified calcium carbonate comprising particles (MCC), preferably of the substantially spherical surface modified calcium
carbonate comprising particles (bMCC).
[0063] Preferably, the aqueous slurry of surface modified calcium carbonate comprising particles (MCC) comprises
at least one processing agent if the surface modified calcium carbonate comprising particles (MCC) are substantially
spherical surface modified calcium carbonate comprising particles (bMCC).
[0064] During the production of the substantially spherical surface modified calcium carbonate comprising particles
(bMCC), the at least one processing agent functions as a coagulating agent promoting the assembly of calcium carbonate
containing mineral particles which upon further exposure to the chemicals in the process provide for the substantially
spherical surface modified calcium carbonate containing particles. With regard to the production of the substantially
spherical surface modified calcium carbonate comprising particles (bMCC), reference is made to the process as defined
in EP 2 684 916 A1, which is herein incorporated by reference.
[0065] Said at least one processing agent is preferably selected from the group comprising ferrous sulfate, ferric
sulfate, ferrous chloride, ferric chloride, aluminum sulfate, aluminium chloride, and/or their hydrated forms, silicates,
water-soluble cationic polymers, water-soluble amphoteric polymers, water-soluble non-ionic polymers and combinations
thereof.
[0066] In a particular embodiment, the at least one processing agent is aluminum sulfate. In a further particular em-
bodiment, the at least one processing agent is aluminum sulfate in its hydrated form. In a preferred embodiment, the at
least one processing agent is aluminum sulfate hexadecahydrate.
[0067] For example, the content of the aluminum sulfate in the aqueous slurry of surface modified calcium carbonate
comprising particles (MCC), preferably of the substantially spherical surface modified calcium carbonate comprising
particles (bMCC), is up to 4 wt.-%, preferably in the range from about 0.1 wt.-% to about 2 wt.-%, more preferably from
about 0.2 wt.-% to about 1 wt.-%, based on the total dry weight of the aqueous slurry. It has to be considered that the
content of aluminum sulfate is crucial thus dosing of the hydrate requires the corresponding adaption to achieve the
desired amount.

Process step b)

[0068] In step b) of the process of the present invention, an aqueous slurry of precipitated calcium carbonate comprising
particles (PCC) is provided.
[0069] The aqueous precipitated calcium carbonate comprising particles slurry preferably has a solids content of at
least 5 wt.-%, preferably from 5 to 60 wt.-%, more preferably from 10 to 35 wt.-%, and most preferably from 15 to 30
wt.-%, based on the total weight of the aqueous slurry. In an alternative embodiment, the aqueous precipitated calcium
carbonate comprising particles slurry preferably has a solids content of from 5 to 60 wt.-%, more preferably from 20 to
60 wt.-%, even more preferably from 30 to 60 wt.-%, and most preferably from 40 to 60 wt.-%, based on the total weight
of the aqueous slurry. However, lower solids content such as below 5 wt.-% or higher solids content such as above 60
wt.-% could be used as well.
[0070] In a preferred embodiment, the aqueous precipitated calcium carbonate comprising particles slurry has a solids
content of from 40 to 60 wt.-% such as from 45 to 60 wt.-%, based on the total weight of the aqueous slurry. Such high
solids content is advantageous in order to obtain an aqueous slurry comprising a blend of surface modified calcium
carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC) providing high
solids content. This is favorable as less water needs to be eliminated and therefore provides a higher productivity and
lower energy consumption for drying such that the process is less energy- and cost-consuming.
[0071] The water to be used for preparing the aqueous slurry of step b) is tap water, deionized water, process water
or rain water, or a mixture thereof. Preferably, the water used for preparing the aqueous slurry of step b) is tap water.
[0072] "Precipitated calcium carbonate" (PCC) in the meaning of the present invention is a synthesized material,
generally obtained by precipitation following reaction of carbon dioxide and lime in an aqueous environment or by
precipitation of a calcium and carbonate ion source in water. PCC may be one or more of the aragonitic, vateritic, calcitic
or scalenohedral mineralogical crystal forms. Preferably, the precipitated calcium carbonate comprising particles (PCC)
is one of the aragonitic, vateritic, calcitic or scalenohedral mineralogical crystal forms. More preferably, the precipitated
calcium carbonate comprising particles (PCC) is the scalenohedral mineralogical crystal form (sPCC).
[0073] Aragonite is commonly in the acicular form, whereas vaterite belongs to the hexagonal crystal system. Calcite
can form scalenohedral, prismatic, spheral and rhombohedral forms. PCC can be produced in different ways, e.g. by
precipitation with carbon dioxide, the lime soda process, or the Solvay process in which PCC is a by-product of ammonia
production. The obtained PCC slurry can be mechanically dewatered, dried and re-suspended in water.
[0074] According to one embodiment, the amount of calcium carbonate in the precipitated calcium carbonate com-
prising particles (PCC) is at least 50 wt.-%, e.g. at least 60 wt.-%, preferably between 50 and 100 wt.-%, more preferably
between 60 and 99.9 wt.-% and most preferably between 70 and 99.8 wt.-%, based on the total dry weight of the
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precipitated calcium carbonate comprising particles (PCC). In one preferred embodiment, the amount of calcium car-
bonate in the precipitated calcium carbonate comprising particles (PCC) is between 80 and 99.8 wt.-%, more preferably
between 90 and 99.8 wt.-% and most preferably between 96 and 99.8 wt.-%, based on the total dry weight of the
precipitated calcium carbonate comprising particles (PCC).
[0075] The precipitated calcium carbonate comprising particles (PCC) preferably have a median grain diameter d50
from 0.1 to 100 mm, preferably from 0.25 to 50 mm, more preferably from 0.3 to 5 mm, and most preferably from 0.4 to
3 mm, determined by the sedimentation method.
[0076] Preferably, the precipitated calcium carbonate comprising particles (PCC) have a particle size distribution
d98/d50 value being above the corresponding value of the surface modified calcium carbonate comprising particles
(MCC), preferably the substantially spherical surface modified calcium carbonate comprising particles (bMCC). For
example, the precipitated calcium carbonate comprising particles (PCC) have a particle size distribution d98/d50 of ≥ 3,
more preferably ≥ 3.2, preferably in the range from 3.2 to 4.5. In one embodiment, the precipitated calcium carbonate
comprising particles (PCC) have a particle size distribution d98/d50 of in the range from 3.5 to 4.2 such as from 3.7 to 4.0.
[0077] Additionally or alternatively, the precipitated calcium carbonate comprising particles (PCC) has a BET specific
surface area in the range from 1 to 100 m2/g, preferably from 2 to 70 m2/g, more preferably from 3 to 50 m2/g, especially
from 4 to 30 m2/g, measured using nitrogen and the BET method.
[0078] Thus, in one embodiment the precipitated calcium carbonate comprising particles (PCC) have

a) a median grain diameter d50 from 0.1 to 100 mm, preferably from 0.25 to 50 mm, more preferably from 0.3 to 5
mm, and most preferably from 0.4 to 3 mm, determined by the sedimentation method, and
b) a BET specific surface area in the range from 1 to 100 m2/g, preferably from 2 to 70 m2/g, more preferably from
3 to 50 m2/g, especially from 4 to 30 m2/g, measured using nitrogen and the BET method, and
c) a particle size distribution d98/d50 of ≥ 3, more preferably ≥ 3.2, preferably in the range from 3.2 to 4.5.

[0079] In an alternative embodiment, the precipitated calcium carbonate comprising particles (PCC) have

a) a median grain diameter d50 from 0.1 to 100 mm, preferably from 0.25 to 50 mm, more preferably from 0.3 to 5
mm, and most preferably from 0.4 to 3 mm, determined by the sedimentation method, or
b) a BET specific surface area in the range from 1 to 100 m2/g, preferably from 2 to 70 m2/g, more preferably from
3 to 50 m2/g, especially from 4 to 30 m2/g, measured using nitrogen and the BET method, or
c) a particle size distribution d98/d50 of ≥ 3, more preferably ≥ 3.2, preferably in the range from 3.2 to 4.5.

[0080] It is preferred that the aqueous slurry of precipitated calcium carbonate comprising particles (PCC) of step b)
is free of processing agents selected from the group comprising ferrous sulfate, ferric sulfate, ferrous chloride, ferric
chloride, aluminum sulfate, aluminium chloride, and/or their hydrated forms, silicates, water-soluble cationic polymers,
water-soluble amphoteric polymers, water-soluble non-ionic polymers and combinations thereof. More preferably, the
aqueous slurry of precipitated calcium carbonate comprising particles (PCC) of step b) is free of processing agents.

Process step c)

[0081] In step c) of the process of the present invention, the aqueous slurry of surface modified calcium carbonate
comprising particles (MCC) of step a) is contacted with the aqueous slurry of precipitated calcium carbonate comprising
particles (PCC) of step b). In process step c), an aqueous slurry comprising a blend of surface modified calcium carbonate
comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC) is obtained.
[0082] The contacting of the aqueous slurry of surface modified calcium carbonate comprising particles (MCC) of step
a) with the aqueous slurry of precipitated calcium carbonate comprising particles (PCC) of step b) has the advantage
that an aqueous slurry is obtained having higher solids content. Thus, less water needs to be eliminated and therefore
provides a higher productivity and lower energy consumption for drying such that the process is less energy- and cost-
consuming.
[0083] Contacting step c) can be accomplished by any conventional means known to the skilled person. Preferably,
the contacting is carried out under mixing and/or homogenizing and/or particle dividing conditions. The skilled person
will adapt these mixing and/or homogenizing and/or particle dividing conditions such as the mixing speed, dividing, and
temperature according to his process equipment.
[0084] For example, the mixing and homogenizing may take place by means of a ploughshare mixer which is well
known to the skilled person.
[0085] It is appreciated that process step c) is carried out in that the aqueous slurry of surface modified calcium
carbonate comprising particles (MCC) of step a) is added to the aqueous slurry of precipitated calcium carbonate
comprising particles (PCC) of step b). Alternatively, process step c) is carried out in that the aqueous slurry of precipitated
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calcium carbonate comprising particles (PCC) of step b) is added to the aqueous slurry of surface modified calcium
carbonate comprising particles (MCC) of step a).
[0086] Preferably, process step c) is carried out in that the aqueous slurry of precipitated calcium carbonate comprising
particles (PCC) of step b) is added to the aqueous slurry of surface modified calcium carbonate comprising particles
(MCC) of step a).
[0087] According to one embodiment, process step c) is carried out at a temperature ranging from 15 °C to 80 °C,
preferably from 20 °C to 50 °C and most preferably from 20 °C to 40 °C.
[0088] An aqueous slurry comprising a blend of surface modified calcium carbonate comprising particles (MCC) and
precipitated calcium carbonate comprising particles (PCC) is obtained in process step c).
[0089] The aqueous slurry obtained in step c) has preferably solids content of at least 5 wt.-%, preferably from 5 to
40 wt.-%, more preferably from 10 to 35 wt.-%, and most preferably from 15 to 30 wt.-%, based on the total weight of
the aqueous slurry. In one embodiment, the aqueous slurry obtained in step c) has preferably solids content of from 20
to 30 wt.-% such as from 25 to 30 wt.-%, based on the total weight of the aqueous slurry. Higher solids content such as
above 40 wt.-% could be also obtained. Such high solids content is advantageous as less water needs to be eliminated
and therefore the process provides a higher productivity and lower energy consumption for drying such that it is less
energy- and cost-consuming.
[0090] The specific advantages are particularly obtained when the blend comprises the surface modified calcium
carbonate comprising particles (MCC) and the precipitated calcium carbonate comprising particles (PCC) in a specific
ratio.
[0091] Thus, it is required that the blend comprises the surface modified calcium carbonate comprising particles (MCC)
and the precipitated calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from 99:1 to 50:50.
Preferably, the blend comprises the surface modified calcium carbonate comprising particles (MCC) and the precipitated
calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from 95:5 to 65:35, and more preferably
from 90:10 to 70:30.
[0092] It is preferred that the blend comprises the surface modified calcium carbonate comprising particles (MCC)
and the precipitated calcium carbonate comprising particles (PCC) in a specific overall median grain diameter d50. For
example, the blend comprises particles having a median grain diameter d50 of from 5 mm 100 mm, preferably from 10
mm to 75 mm, more preferably from 15 mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the
sedimentation method.
[0093] The particles in the blend may also have a specific particle size distribution. In particular, the blend may comprise
particles having a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.
[0094] Additionally or alternatively, the blend comprises the surface modified calcium carbonate comprising particles
(MCC) and the precipitated calcium carbonate comprising particles (PCC) such that a specific overall BET specific
surface area is obtained. For example, the blend comprises particles having a BET specific surface area of ≥ 5 m2/g,
and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g to 150 m2/g, even more preferably from 30 m2/g
to 100 m2/g, measured using nitrogen and the BET method.
[0095] Thus, the blend comprising the surface modified calcium carbonate comprising particles (MCC) and the pre-
cipitated calcium carbonate comprising particles (PCC) preferably comprises, more preferably consists of, particles
having

a) a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15
mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation method, and/or
b) a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g
to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method, and/or
c) a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.

[0096] In one embodiment, the blend comprising the surface modified calcium carbonate comprising particles (MCC)
and the precipitated calcium carbonate comprising particles (PCC) preferably comprises, more preferably consists of,
particles having

a) a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15
mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation method, or
b) a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g
to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method, or
c) a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.

[0097] In an alternative embodiment, the blend comprising the surface modified calcium carbonate comprising particles
(MCC) and the precipitated calcium carbonate comprising particles (PCC) preferably comprises, more preferably consists
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of, particles having

a) a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15
mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation method, and
b) a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g
to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method, and
c) a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.

[0098] In case the aqueous slurry of surface modified calcium carbonate comprising particles (MCC) provided in step
a) comprises at least one processing agent, it is appreciated that the aqueous slurry obtained in step c) preferably
comprises the at least one processing agent in an amount of up to 4 wt.-%, preferably in amounts from 0.005 wt.-% to
2.5 wt.-%, more preferably from 0.025wt.-% to 2 wt.-%, still more preferably from 0.1 wt.-% to 1.5 wt.-%, based on the
total dry weight of the aqueous slurry obtained in step c).

Process step d)

[0099] In step d) of the process of the present invention, the aqueous slurry obtained in step c) is dewatered.
[0100] The term "dewatering" in the meaning of the present invention means a reduction of water content and an
increase of the solids content which is obtained by using a thermal and/or mechanical method.
[0101] Dewatering step d) can be carried out by any type of thermal and/or mechanical methods known to the skilled
person for reducing the water content of calcium carbonate comprising aqueous slurries. For example, dewatering step
d) can be preferably carried out mechanically or thermally such as by filtration, centrifugation, sedimentation in a settling
tank, evaporation etc., preferably by jet- or spray drying. Preferably, the aqueous slurry comprising a blend of surface
modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC)
obtained in step c) is dewatered to solids content of at least 15 wt.-%, preferably from 15 to 50 wt.-%, more preferably
from 20 to 45 wt.-%, and most preferably from 20 to 40 wt.-%, based on the total weight of the aqueous slurry.
[0102] It is appreciated that dewatering step d) is carried out such that the obtained aqueous slurry has a solids content
being above the solids content of the aqueous slurry obtained in contacting step c).
[0103] As the blend in the aqueous slurry obtained in step c), the blend obtained in step d) comprises the surface
modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC)
in a specific weight ratio.
[0104] Thus, it is preferred that the blend obtained in step d) comprises the surface modified calcium carbonate
comprising particles (MCC) and the precipitated calcium carbonate comprising particles (PCC) in a weight ratio
[MCC/PCC] of from 99:1 to 50:50. Preferably, the blend obtained in step d) comprises the surface modified calcium
carbonate comprising particles (MCC) and the precipitated calcium carbonate comprising particles (PCC) in a weight
ratio [MCC/PCC] of from 95:5 to 65:35, and more preferably from 90:10 to 70:30.
[0105] It is preferred that the blend obtained in step d) comprises the surface modified calcium carbonate comprising
particles (MCC) and the precipitated calcium carbonate comprising particles (PCC) in a specific overall median grain
diameter d50. For example, the blend obtained in step d) comprises particles having a median grain diameter d50 of from
5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15 mm to 50 mm, still more preferably from 20 mm
to 35 mm, determined by the sedimentation method.
[0106] The particles in the blend obtained in step d) may also have a specific particle size distribution. In particular,
the blend may comprise particles having a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in
the range from > 2.5 to 3.0.
[0107] Additionally or alternatively, the blend obtained in step d) comprises the surface modified calcium carbonate
comprising particles (MCC) and the precipitated calcium carbonate comprising particles (PCC) such that the particles
have a specific overall BET specific surface area. For example, the blend obtained in step d) comprises particles having
a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g to 150
m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method.
[0108] Thus, the blend comprising the surface modified calcium carbonate comprising particles (MCC) and the pre-
cipitated calcium carbonate comprising particles (PCC) obtained in step d) preferably comprises, more preferably consists
of, particles having

a) a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15
mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation method, and/or
b) a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g
to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method, and/or
c) a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.
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[0109] In one embodiment, the blend comprising the surface modified calcium carbonate comprising particles (MCC)
and the precipitated calcium carbonate comprising particles (PCC) obtained in step d) preferably comprises, more
preferably consists of, particles having

a) a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15
mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation method, or
b) a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g
to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method, or
c) a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.

[0110] In an alternative embodiment, the blend comprising the surface modified calcium carbonate comprising particles
(MCC) and the precipitated calcium carbonate comprising particles (PCC) obtained in step d) preferably comprises,
more preferably consists of, particles having

a) a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more preferably from 15
mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation method, and
b) a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more preferably from 20 m2/g
to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen and the BET method, and
c) a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range from > 2.5 to 3.0.

[0111] In case the aqueous slurry of surface modified calcium carbonate comprising particles (MCC) provided in step
a) comprises at least one processing agent, it is appreciated that the aqueous slurry obtained in step d) preferably
comprises the at least one processing agent in an amount of up to 8 wt.-%, preferably in amounts from 0.01 wt.-% to 5
wt.-%, more preferably from 0.05wt.-% to 4 wt.-%, still more preferably from 0.2 wt.-% to 3 wt.-%, based on the total dry
weight of the aqueous slurry obtained in step d).
[0112] It is preferred that process step d) is carried out in the absence of dispersing agents. Thus, the blend of surface
modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC)
is preferably free of dispersing agents. More preferably, process steps a), b), c) and d) are carried out in the absence
of dispersing agents.
[0113] The process according to the present invention may further comprise an optional drying step e). In said drying
step, the aqueous slurry obtained in dewatering step d) is dried to obtain a dried blend of surface modified calcium
carbonate comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC).
[0114] The drying method applied to obtain a dry blend of surface modified calcium carbonate comprising particles
(MCC) and precipitated calcium carbonate comprising particles (PCC) can be any kind of drying method well known to
the skilled person.
[0115] Thus, the solids content of the dry blend of surface modified calcium carbonate comprising particles (MCC)
and precipitated calcium carbonate comprising particles (PCC) obtained in optional drying step e) is in the range from
20.0 to 99.0 wt.-% and preferably in the range from 24.0 to 90.0 wt.-%, based on the total weight of the blend. For
example, the solids content of the dry blend of surface modified calcium carbonate comprising particles (MCC) and
precipitated calcium carbonate comprising particles (PCC) obtained in optional drying step e) is in the range from 20.0
to 60.0 wt.-% and preferably in the range from 24.0 to 50.0 wt.-%, based on the total weight of the blend.
[0116] If the process comprises a drying step e), it is appreciated that the drying step is carried out such that the
obtained blend has a solids content being above the solids content of the aqueous slurry obtained in dewatering step d).
[0117] As regards the properties of the dry blend, it is referred to the properties set out when discussing process steps
c) and d).

Use of the Invention

[0118] The inventive blend of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium
carbonate comprising particles (PCC) or the aqueous slurry comprising said blend of surface modified calcium carbonate
comprising particles (MCC) and precipitated calcium carbonate comprising particles (PCC) may be used in paper, tissue
paper, digital photo paper, paints, coatings, adhesives, plastics, or in waste water treatment or waste water treating agents.
[0119] In preferred embodiment, the inventive blend of surface modified calcium carbonate comprising particles (MCC)
and precipitated calcium carbonate comprising particles (PCC) is used in paints or coatings as a matting agent. By
matting agent, the applicant understands an agent being capable of scattering the incoming light away from the specular
reflectance angle. This means diffracting the directed light that illuminates the substrate causing diffuse scatter.
[0120] In particular the matting agent is present in amounts of 1 to 10 wt.-%, preferably in amounts of 2 to 7 wt.-%,
more preferably in amount of 3 to 5 wt.-%, based on the total weight of the paint or coating.
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[0121] The paints or coatings comprising the inventive blend of surface modified calcium carbonate comprising particles
(MCC) and precipitated calcium carbonate comprising particles (PCC) as matting agents in the amounts mentioned
above provide for a surface gloss at 85° in the range of below 10 gloss units (GU), preferably from 0.5 to 9.5, more
preferably from 1 to 8, still more preferably from 2 to 7.5, of the dried film of the paint or coating, when measured according
to DIN 67 530, which is very surprising due to the low content of the matting agent.
[0122] A further advantage of the inventive blend of surface modified calcium carbonate comprising particles (MCC)
and precipitated calcium carbonate comprising particles (PCC) present in amounts as described above is, that besides
the matting effect of the dried film of the paint or coating, the surface of said dried paint or coating is smooth.
[0123] Thus, the inventive blend of surface modified calcium carbonate comprising particles (MCC) and precipitated
calcium carbonate comprising particles (PCC) of the present invention when used in paints and/or coatings, provide for
matt appearance while at the same time provide a haptic smooth surface.
[0124] The following examples are meant to illustrate the invention without restricting its scope:

Examples

Measurement Methods

[0125] The following measurement methods are used to evaluate the parameters given in the description, examples
and claims.

BET Specific Surface Area (SSA) of a material

[0126] The specific surface area is measured with nitrogen via the BET method according to ISO 9277 using a Gemini
V sold by the company MICROMERITICS™, following conditioning of the sample by heating at 250°C for a period of
30 minutes. Prior to such measurements, the sample is filtered within a Büchner funnel, rinsed with deionised water and
dried overnight at 90°C to 100°C in an oven. Subsequently, the dry cake is ground thoroughly in a mortar and the resulting
powder placed in a moisture balance at 130°C until a constant weight is reached.

Solids content of an aqueous slurry

[0127] The slurry solids content (also known as "dry weight") is determined using a Moisture Analyser HR73 commer-
cially available from Mettler-Toledo with the following settings: temperature of 120°C, automatic switch off 3, standard
drying, 5-20 g of slurry.

Particle size distribution (mass % particles with a diameter < x) and weight median diameter (d50) of non-surface 
reacted calcium carbonate comprising material (i.e. calcium carbonate starting material)

[0128] Weight median grain diameter and grain diameter mass distribution of a particulate material such as calcium
carbonate, are determined via the sedimentation method, i.e. an analysis of sedimentation behavior in a gravimetric
field. The measurement is made with a Sedigraph TM 5120.
[0129] The method and instrument are known to the skilled person and are commonly used to determine grain size
of fillers and pigments. The measurements is carried out in an aqueous solution of 0.1 wt-% Na4P2O7. The samples
were dispersed using a high speed mixer and ultrasound.

Median grain diameter d50 and d98 of ball-shaped surface modified calcium carbonate containing mineral

[0130] Median grain diameter, d50 and d98, of ball-shaped surface modified calcium carbonate containing mineral was
determined using a Malvern Mastersizer 2000 Laser Diffraction System, with a defined RI of 1.57 and iRI of 0.005,
Malvern Application Software 5.60. The measurement was performed on an aqueous dispersion. The samples were
dispersed using a high-speed stirrer. In this respect, the d50 and d98 values define the diameters, at which 50 vol.% or
98 vol.% of the particles measured, have a diameter smaller than d50 or d98 value, respectively.

Viscosity measurements

A. ICI Viscosity according to EN ISO 2884-1

[0131] The ICI viscosity was measured according to EN ISO 2884-1 using a cone-and plate viscometer (Epprecht
Instruments + Controls, Bassersdorf, Switzerland) at a shear rate of 10 000 l/s at a temperature of (23 6 0.2) °C. The
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measured value after 15 s, which should be a constant value, depicts the measured viscosity of the sample.

B. Viscosity with a Paar Physica M301 PP25 rheometer

[0132] This measurement was conducted with a Paar Physica M301 PP25 Rheometer, from the company Anton Paar
GmbH, Austria, according to the following regime: Temp.: 23°C
Starting shear rate: 0.1 l/s
End shear rate: 100 l/s, with a logarithmic gradient of 10 measurement points per decade, and each measurement point
taken after 5 seconds.
[0133] The measurement points are displayed in a decimal logarithmic manner, so that a linear plot with a negative
slope results from this measurement. The x-axis of the graph represents the shear rate in a decimal logarithmic manner,
and the y-axis depicts the measured viscosity in Pa·s.

Gloss of a coated surface

[0134] The Gloss values are measured at the listed angles according to DIN 67 530 on painted surfaces prepared
with a coater gap of 150 mm on contrast cards. The contrast cards used are Leneta contrast cards, form 3-B-H, size
7-5/8 x 11-3/8 (194 x 289 mm), sold by the company Leneta, and distributed by Novamart, Stäfa, Switzerland. The gloss
is measured with a gloss measurement device from the company Byk Gardner, Geretsried, Germany. The gloss is
obtained by measuring 5 different points on the card with the gloss measurement device, and the average value is
calculated by the device and can be derived from the display of the device.

Determination of colour values (Rx, Ry, Rz)

[0135] The colour values Rx, Ry, Rz are determined over the white and black fields of the Leneta contrast card, and
are measured with a spectraflas SF 450 X spectrophotomer of the company Datacolor, Montreuil, France.

Contrast Ratio (opacity) of a coated surface

[0136] Contrast ratio values are determined according to ISO 2814 at a spreading rate of 10 6 0.5 m2/l.
[0137] The contrast ratio is calculated as described by the equation below: 

with Ryblaek and Rywhite being obtained by the measurement of the color values.

Examples

[0138] The following illustrative examples of the invention for the preparation of ball shaped MCC was prepared in a
jacketed steel reactor equipped with a laminar mixing system in a batch size of 10 m3. The solid content is adjusted to
20 wt.-% solids, as indicated in table 1.
[0139] The process comprises the steps of:

a) providing at least one aqueous calcium carbonate containing mineral slurry;
b)providing at least one water-soluble acid;
c) optionally providing further gaseous CO2 via an external route;
d) contacting said aqueous calcium carbonate containing mineral slurry of step a) with said acid of step b) and with
said CO2 generated in situ and/or supplied externally of step c) under stirring conditions.
e) optionally dewatering the aqueous slurry.

[0140] The addition of the at least one water-soluble acid of step b) and the contacting of said aqueous calcium
carbonate containing mineral slurry of step a) with said acid of step b) and with said CO2 generated in situ and/or supplied
externally of step d) take place in a stirred reactor under stirring conditions such as to develop an essentially laminar flow.
[0141] The marble used in the process of the present invention and indicated as H90 in table 1., is a commercially
available product from the applicant sold under the brand name Hydrocarb® 90-ME 78%, which is a natural ground
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marble from Molde in Norway, having a top cut d98 of 5 mm, and weight median particle size d50 of 0.7 mm (size determined
by Sedigraph), and provided in form of a slurry with solids content of 78 wt.% based on dry matter of the slurry and a
viscosity of 400 mPas.
[0142] The mixing speed is adjusted to 48 rpm, and the temperature is adjusted to 70°C. Prior to the dosing of a 35
wt.-% of phosphoric acid solution, which is added over a period of 10 to 12 min., the processing agent aluminum sulfate
hexadecahydrate was added at once to the calcium carbonate containing mineral slurry in amounts of about 0.3 wt.-%.
[0143] The reaction was mixed at the indicated mixing speeds and times according to table 1.

[0144] The particle size distribution (PSD) of examples E1 and E2 of synthesized MCC were measured by using a
Malvern Mastersizer and the particle size distribution and the BET specific surface area SSA, as well as the top cut d98
and the median grain diameter d50 for the examples E1 and E2 are shown in table 2.

[0145] The slurry of example E2 obtained after the reaction was mixed and dried according to table 3, with a slurry of
54 wt-% of precipitated calcium carbonate commercially available (Omya AG), wherein the precipitated calcium carbonate
is a scalenohedral shaped precipitated calcium carbonate (sPPC) having a top cut d98 of 7 mm, a weight median particle
size diameter of d50 of 1.8 mm, and particle size of < 2 mm of 60 wt%, determined by Sedigraph 5120, and a brightness
Ry (C/2°, DIN 53163) of 97%. Further to this, the slurry E2 was first dried and then blended with the dry scalenohedral
PCC as previously mentioned above in different ratios as shown in table 3.

[0146] The dry samples obtained of dry and wet blend dried of MCC and sPCC were tested in paints. For this, R1,

Table 1.

Tank Conditions H3PO4 35 wt.% Al2(SO4)3*16H2O

Batch 
Size 
(m3)

Mixing 
Speed 
(rpm)

Target Slurry 
Solids wt.%

Feed 
Slurry 
Type

Temp. 
°C

dosing 
of wt.%

Added 
over a 

period of

Final 
conc. 
wt.%

Addition 
time

E1 10 48 20.0 H90 70 20.0 12 min 0.27 b/a

E2 10 44 20.0 H90 70 20.0 11 min 0.27 b/a

b/a means addition before acid

Table 2.

E1(J) E2(S)

SSA m2/g 48 42

d50* mm 9.6 23.7

d98* mm 26 67

d98/d50 2.71 2.82

* determined by Malvern Mastersizer, (J) Jet dried, (S) Spray
dried

Table 3. Composition of Dry Blends and Wet Blend dried

Dry blend Dry Blend Dry Blend Dry Blend Dry Blend Dry Blend Wet Blend dried*

Sample R1 DB1 DB2 DB3 DB4 DB5 WBd1

E2 (MCC) 100 wt.% 90 wt.- % 80 wt.- % 70 wt.- % 60 wt.- % 50 wt.- % 70 wt.-%

sPCC 0 10 wt.- % 20 wt.- % 30 wt.- % 40 wt.- % 50 wt.- % 30 wt.-%

Ratio MCC/sPCC 100/0 90/10 80/20 70/30 60/40 50/50 70/30

State dry solid dry solid dry solid dry solid dry solid dry solid dry solid

* the wet blend is a mixture of 6.21 parts of 20 wt.-% MCC and 1 part of 54 wt.-% of sPCC, which corresponds to
slurry of a blend of MCC/sPCC at a ratio of 70/30 and a solids content of 24.7 wt.-%.
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DB1 to DB3 and WBd1 were mixed in formulations and compared with matting agents used in this area such as dia-
tomaceous earths (R2-Celite 281). The dosage level of all matting agents was at 7 wt.-%. Said formulations further
comprise common additives such as defoamers, dispersing agents, sodium hydroxide, fungicides, bactericides, titanium
dioxide (rutile), talcum, fillers, pigments, thickeners, plasticizer, viscosity modifiers, water, and others known to the skilled
person. Table 4 provides for the composition of the test paint.

[0147] The fillers and pigments were replaced on a volume basis, i.e. at identical Pigment Volume Concentration
(PVC). The paints were tested for dry opacity (ISO 2814), whiteness Ry (DIN 53145) and sheen (DIN67530) (gloss at
85°). The components and functions of the materials for the base test paint are commercially available products known
to the skilled person and listed in table 5 hereto below.

Table 4.

Samples R1 DB1 DB2 DB3 DB4 DB5 WBd1 R2

Ratio (MCC/sPCC) 100/0 90/10 80/20 70/30 60/40 50/50 70/30 -

Base Test Paint

Water (deionised) kg 21.32

Calgon N neu kg 0.16

Bermocoll Prime 3500 kg 0.43

Sodium Hydroxide, 10 % kg 0.21

BYK 038 kg 0.27

Texanol kg 0.27

Butyl Diglycol Acetate kg 0.27

Dowanol DPnB kg 0.53

Coapur 2025 kg 0.11

Byk 349 kg 0.21

Mergal 723 K kg 0.11

Water (deionised) kg 2.67

Ecodis P90 kg 0.30

Water (deionised) kg 8.00

Mowilith LDM 6119, 50% kg 15.99

Water kg 2.45

Omyacarb Extra-GU kg 39.70

Total kg 93.00 93.00 93.00 93.00 93.00 93.00 93.00 93.00 93.00

Matting agents

Celite 281 kg 7.00

MCC kg 7.00 6.30 5.60 4.90 4.20 3.50

sPCC kg 0.70 1.40 2.10 2.80 3.50

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Table 5. Material for Base Paint

Producer Chemical Basis Function

Water (deionised) In house H2O solvent

Calgon N neu BK Giulini Chemie Sodium polyphosphate Wetting and dispersing 
agent
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[0148] The performance of the tested paints is summarized in table 6, wherein DB1, DB2, DB3, DB4 and DB5 refer
to comparative paint examples being obtained from dry blends while R1 (being 100% MCC) and R2 (being Celite 281
of Imerys, a calcined diatomaceous earth) refer to reference paint examples. WBd1 refers to the paint example comprising
the blend obtained by the process of the present invention.

[0149] As can be seen from the results of table 6, the example according to the present invention (WBd1) shows a
performance in matting effect superior to the dry blend of the same MCC/sPCC ratio DB3 or similar to matting agents
of the prior art R2.
[0150] The present invention therefore provides for alternative matting agents based on a wet blend of surface modified
calcium carbonate and precipitated calcium carbonate, which, when dried and made into a paint provides on one side
a better matting effect than a dry blend of the same ratio of surface modified calcium carbonate and precipitated calcium
carbonate would provide, while at the same time the production and cost efficiency of the wet blend which subsequently
is dried can be improved. Such improved production and cost efficiency is seen when a slurry of 20 wt.-% MCC is blended
with a slurry of 54 wt.-% sPCC by 6.21 parts of MCC with 1 part sPCC obtaining a slurry with a MCC/sPCC ratio of 70/30
at solids content of 24.7 wt.-%, which is 4.7 higher than the 20 wt.-% of pure MCC. Thus for obtaining a dry blend of

(continued)

Producer Chemical Basis Function

Bermocoll Prime 
3500

AkzoNobel Corp. Ethyl Hydroxethly cellulose Thickener

Sodium 
Hydroxide, 10%

Various NaOH solution pH regulator

BYK 038 Byk Chemie Mineral Oil basis Defoamer

Texanol Eastman Chemical 
Company

CAS-Nr. 25265-77-4 Film forming aid

Butyl Diglycol 
Acetate

Various Diethylene Glycol Monobutyl Ether 
Acetate

Coalescing Agent (Film 
forming aid)

Dowanol DPnB Dow Dipropylenglycol-n-butylether Coalescing Agent (Film 
forming aid)

Coapur 2025 Coatex Polyurethane basis Rheology modifier

Byk 349 Byk Polyether modified siloxane Substrate wetting agent

Mergal 723 K Troy Isothiazolinon (BIT) Preservative

Ecodis P90 Coatex Ammonium salt of polyacrylic acid Wetting and dispersing 
agent

Mowilith LDM 
6119, 50%

Celanese Styrene-Acrylate dispersion Binder

Omyacarb Extra-
GU

Omya Calcium carbonate, marble extender

Table 6. Performance of Paint: Optical Properties at a draw down bar with 150 mm gap and 10 6 0.5 m2/l

150 mm gap

Samples R1 DB1 DB2 DB3 DB4 DB5 WBd1 R2

Ry over white 88.2 88.2 88.2 88.1 88.1 88.1 87.8 88.1

Ry over black 82.1 82.0 81.8 81.8 81.8 81.6 81.8 79.4

Yellowness index 2.8 2.9 2.9 2.9 3.0 3.0 2.7 3.8

Contrast ratio 93.0 93.0 92.8 92.8 92.7 92.7 93.1 90.1

Gloss 85° 2.5 3.0 3.6 4.6 5.7 7.3 3.5 3.6
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MCC/PCC at a ratio 70/30 with dry starting material more water needs to be eliminated than with wet blending and
drying, therefore as a consequence leading improved production efficiency and lower production costs due to less water
needed to be eliminated.
[0151] The MCC/PCC blend of the present invention can be used in paper and paper coating, tissue paper, digital
photo paper, paints, coatings, adhesives, plastics, or as a waste water treating agent.

Claims

1. Process for producing an aqueous slurry comprising a blend of surface modified calcium carbonate comprising
particles (MCC) and precipitated calcium carbonate comprising particles (PCC), the process comprising the steps of:

a) providing an aqueous slurry of surface modified calcium carbonate comprising particles (MCC),
b) providing an aqueous slurry of precipitated calcium carbonate comprising particles (PCC),
c) contacting said aqueous slurry of surface modified calcium carbonate comprising particles (MCC) of step a)
with said aqueous slurry of precipitated calcium carbonate comprising particles (PCC) of step b) for obtaining
an aqueous slurry comprising a blend of surface modified calcium carbonate comprising particles (MCC) and
precipitated calcium carbonate comprising particles (PCC), and
d) dewatering the aqueous slurry obtained in step c) for obtaining an aqueous slurry comprising a blend of
surface modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate comprising
particles (PCC),

wherein the blend comprises the surface modified calcium carbonate comprising particles (MCC) and the precipitated
calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from 99:1 to 50:50.

2. Process according to claim 1, wherein the surface modified calcium carbonate comprising particles (MCC) in the
aqueous slurry of step a) are substantially spherical surface modified calcium carbonate comprising particles (bMCC).

3. Process according to claim 1 or 2, wherein the surface modified calcium carbonate comprising particles (MCC) in
the aqueous slurry of step a) have

a) a median grain diameter d50 of from 4 mm to 100 mm, preferably from 5 mm to 75 mm, more preferably from
10 mm to 55 mm, still more preferably from 15 mm to about 35 mm, determined by Malvern Mastersizer, and/or
b) a BET specific surface area of ≥ 15 m2/g, and preferably from 20 m2/g to 200 m2/g, more preferably from 30
m2/g to 150 m2/g, even more preferably from 40 m2/g to 100 m2/g, measured using nitrogen and the BET
method, and/or
c) a particle size distribution d98/d50 of < 3, more preferably ≤ 2.9, preferably in the range from 1.4 to 2.9.

4. Process according to any one of claims 1 to 3, wherein the aqueous slurry of surface modified calcium carbonate
comprising particles (MCC) of step a) comprises at least one processing agent in an amount of up to 8 wt.-%,
preferably in amounts from 0.01 wt.-% to 5 wt.-%, more preferably from 0.05wt.-% to 4 wt.-%, still more preferably
from 0.2 wt.-% to 3 wt.-%, based on the total dry weight of the aqueous slurry.

5. Process according to claim 4, wherein the at least one processing agent is selected from the group comprising
ferrous sulfate, ferric sulfate, ferrous chloride, ferric chloride, aluminum sulfate, aluminium chloride, and/or their
hydrated forms, silicates, water-soluble cationic polymers, water-soluble amphoteric polymers, water-soluble non-
ionic polymers and combinations thereof.

6. Process according to any one of claims 1 to 5, wherein the precipitated calcium carbonate comprising particles
(PCC) in the aqueous slurry of step b) have

a) a median grain diameter d50 from 0.1 to 100 mm, preferably from 0.25 to 50 mm, more preferably from 0.3
to 5 mm, and most preferably from 0.4 to 3 mm, determined by the sedimentation method, and/or
b) a BET specific surface area in the range from 1 to 100 m2/g, preferably from 2 to 70 m2/g, more preferably
from 3 to 50 m2/g, especially from 4 to 30 m2/g, measured using nitrogen and the BET method, and/or
c) a particle size distribution d98/d50 of ≥ 3, more preferably ≥ 3.2, preferably in the range from 3.2 to 4.5.

7. Process according to any one of claims 1 to 6, wherein the aqueous slurry
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a) of surface modified calcium carbonate comprising particles (MCC) of step a) and/or the aqueous slurry of
precipitated calcium carbonate comprising particles (PCC) of step b) has solids content of at least 5 wt.-%,
preferably from 5 to 60 wt.-%, more preferably from 10 to 35 wt.-%, and most preferably from 15 to 30 wt.-%,
based on the total weight of the aqueous slurry, and/or
b) obtained in step c) has solids content of at least 5 wt.-%, preferably from 5 to 40 wt.-%, more preferably from
10 to 35 wt.-%, and most preferably from 15 to 30 wt.-%, based on the total weight of the aqueous slurry, and/or
c) obtained in step d) has solids content of at least 15 wt.-%, preferably from 15 to 50 wt.-%, more preferably
from 20 to 45 wt.-%, and most preferably from 20 to 40 wt.-%, based on the total weight of the aqueous slurry.

8. Process according to any one of claims 1 to 7, wherein the blend comprises

a) the surface modified calcium carbonate comprising particles (MCC) and the precipitated calcium carbonate
comprising particles (PCC) in a weight ratio [MCC/PCC] of from 95:5 to 65:35, and preferably from 90:10 to
70:30, and/or
b) particles having a median grain diameter d50 of from 5 mm 100 mm, preferably from 10 mm to 75 mm, more
preferably from 15 mm to 50 mm, still more preferably from 20 mm to 35 mm, determined by the sedimentation
method, and/or
c) particles having a BET specific surface area of ≥ 5 m2/g, and preferably from 10 m2/g to 200 m2/g, more
preferably from 20 m2/g to 150 m2/g, even more preferably from 30 m2/g to 100 m2/g, measured using nitrogen
and the BET method, and/or
d) particles having a particle size distribution d98/d50 of ≥ 2.0, more preferably > 2.5, preferably in the range
from > 2.5 to 3.0.

9. Aqueous slurry comprising a blend of surface modified calcium carbonate comprising particles (MCC) and precip-
itated calcium carbonate comprising particles (PCC) in a weight ratio [MCC/PCC] of from 99:1 to 50:50 obtained
according to any process of claims 1 to 8.

10. Blend of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium carbonate com-
prising particles (PCC) in a weight ratio [MCC/PCC] of from 99:1 to 50:50 obtained by drying the aqueous slurry of
claim 9.

11. Use of the blend of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium car-
bonate comprising particles (PCC) of the aqueous slurry of claim 9, or the blend of claim 10, in paper, paper coating,
tissue paper, digital photo paper, paints, coatings, adhesives, plastics, waste water treating or waste water treating
agents.

12. Use according to claim 11 as matting agent in paints and coatings.

13. Use according to claim 12, wherein the matting agent is present in amounts of 1 to 10 wt.-%, preferably of 2 to 7
wt.-%, more preferably of 3 to 5 wt.-%, based on the wet paint.

14. Use according to claim 13, wherein the surface of the dried paint or coating has a gloss at 85° in the range of below
10, preferably from 0.5 - 9.5, more preferably from 1 to 8, still more preferably from 2 - 7.5, when measured according
to DIN 67 530.

15. Paper, tissue paper, digital photo paper, paints, coatings, adhesives, plastics, or waste water treating agent com-
prising the blend of surface modified calcium carbonate comprising particles (MCC) and precipitated calcium car-
bonate comprising particles (PCC) of the aqueous slurry of claim 9, or the blend of claim 10.
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