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EP 2 679 638 B1
Description

[0001] The presentinvention relates to high solids aqueous mineral and/or filler and/or pigment suspensions in acidic
pH environment, to a method for producing such high solids aqueous mineral and/or filler and/or pigment suspension,
to the use of the high solids aqueous mineral and/or filler and/or pigment suspension in paper making, paper coating,
plastic, agricultural and/or paint applications and as filler in paper and to a coating color formulation comprising the high
solids aqueous mineral and/or filler and/or pigment suspension.

[0002] In practice, agueous preparations and especially suspensions of water-insoluble solids such as calcium car-
bonate containing materials are used extensively in the paper, paint, rubber and plastics industries as coatings, fillers,
extenders and pigments for papermaking as well as lacquers and paints. For example, suspensions, also called slurries
of calcium carbonate, talc or kaolin are used in the paper industry in large amounts as filler and/or as a component in
the preparation of coated paper. Typical aqueous preparations of water-insoluble solids are characterized in that they
VT:MJ comprise water, a water-insoluble dispersed solid compound and optionally further additives in the form of a
suspension or slurry.

[0003] One problem in this regard resides in the fact that the adjustment of suitable mechanical properties for such
aqueous suspensions s stilla challenge under certain conditions. Since the transport of suspensions of calcium carbonate
should be economically viable, the quantity of water in the suspension or the volume of the suspension should be as
small as possible. However, especially at low temperatures such as typically reached in winter time the mechanical
properties of such high solids aqueous suspensions significantly worsen due to a freezing of the suspension which
makes the transport and further handling difficult. In addition thereto, high solids aqueous suspensions comprising
calcium carbonate containing material tend to be instable under acidic conditions such as in the presence of e.g. acidic
additives which can be typically part of such agueous suspension and, thus, result in worsen mechanical properties over
time.

[0004] Inthisregard, several approaches for improving the mechanical properties of aqueous suspensions comprising
calcium carbonate containing material have been proposed. For example, WO 96/32448 describes a process for the
processing of a dispersion of calcium carbonate (known in the industry as a "slurry") with a low concentration of carbonate
(1 to 30% of solid matter) using polyDIMDAC (dimethyldiallyl ammonium homopolymer), which is a cationic aggregating
agent of low molecular weight from 10,000 to 500,000, in order to obtain bulk. This patent uses both PCC and ground
natural calcium carbonate, referred to as "G(N)CC" or ground natural calcium carbonate, or mixtures thereof. This
process is mainly one of flocculation, an aggregation of small particles onto larger ones and the property of interaction
with the fibres is principally obtained by the exclusively coarse granulometry of the particles. The physical properties of
the paper are then unfavourably affected when its weight diminishes.

[0005] WO 96/32449 provides broadly the same information. The aim is to obtain a selective aggregation of fine and
ultra-fine particles, using an aggregating agent presenting a charge opposed to the overall charge of the filler.

[0006] US 4,367,207 describes a process for treating CaCQO4 in the presence of an anionic organopolyphosphonate
electrolyte, but the aim is simply to obtain a suspension of finely-divided carbonate.

[0007] EP 0406 662 describes a process for manufacturing synthetic carbonate in which a pre-mix is made of CaCO3
in aragonitic form with lime; to this slurry is added a "phosphoric acid derivative" such as phosphoric acid or its salts or
various phosphates, and finally CO, is introduced in order to effect conventional carbonation. The purpose of this patent
is specifically to obtain a PCC with a large particle size and a particular crystalline form (acicular), the industrial manu-
facture of which was not previously possible.

[0008] Phosphoric acid is used in EP 0 406 662 in order to produce specifically the aragonitic form via an unidentified
"phosphoric acid calcium" which provides new nucleation seeds for the required crystalline form. The carbonate products
obtained are useful in paper manufacture to allow the incorporation of greater quantities of mineral matter into the paper,
producing incombustible interior papers. No properties such as the opacity, gloss or bulk of the paper are mentioned.
Furthermore, the only application example concerns a carbonate/resin compound.

[0009] EP 1982 759 A1 relates to a process for the purification of water, wherein a surface-reacted natural calcium
carbonate is brought into contact with the water to be purified, the surface-reacted natural calcium carbonate being the
reaction product of a natural calcium carbonate with an acid and carbon dioxide, which is formed in situ by the acid
treatment and/or supplied externally.

[0010] EP 2 264 108 A1 relates to a process for preparing a surface-reacted calcium carbonate in an aqueous envi-
ronment. The process aims at avoiding the mandatory implementation of medium-strong to strong acids. EP 2 264 108
A1 is also directed to an aqueous suspension of surface-reacted calcium carbonate which is obtainable by the process.
[0011] EP 2264 109 A1 relates to a process for preparing surface-reacted calcium carbonate. The process comprising
the following steps: a) providing a calcium carbonate; b) providing 5 wt.-% to 50 wt.-%, based on the weight of calcium
carbonate, of at least one acid having a pKa of less than or equal to 2.5, wherein the corresponding acid anion is capable
of forming water-insoluble calcium salts; ¢) providing gaseous CO,; d) providing at least one water soluble non-polymeric
organic and/or inorganic weak acid and/or a hydrogen salt of said at least one water soluble non-polymeric organic
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and/or inorganic weak acid; and e) contacting said calcium carbonate with said at least one acid having a pKa of less
than or equal to 2.5 of step b), with said gaseous CO, of step c) and with said at least one water soluble non-polymeric
organic and/or inorganic weak acid and/or hydrogen salt of said at least one water soluble non-polymeric organic and/or
inorganic weak acid of step d); wherein the at least one water soluble non-polymeric organic and/or inorganic weak acid
has a pKa of greater than 2.5 and wherein its corresponding acid anion is capable of forming water-insoluble calcium salts.
[0012] Processes are also known for giving particular properties to the carbonate-containing material.

[0013] We shall mention among others the obtaining of properties of resistance to acids, which are useful when the
carbonate is employed as afiller in acidic paper-making processes, which are some of the traditional paper manufacture
procedures. Thus, US 5,043,017 describes the stabilisation of calcium carbonate, and in particular of PCC by the action
of a calcium-chelating agent such as calcium hexametaphosphate, and an associated base which can be an alkaline
metal salt of a weak acid (phosphoric, citric, boric, acetic acid etc.).

[0014] US 4,219,590 describes a process for improving dry calcium carbonate by its treatment with a "totally dry
anhydride gas". Herein, the improvement of the surface treatment is effected by a fatty acid or an acid resin or similar
products. This process treats the carbonate by boil-off vapours of phosphoric, hydrochloric, nitric, capric or acrylic acid
or chlorides or fluorides of aluminum, or of fumaric acid etc. The aim is to split the carbonate particles into fine particles.
[0015] US 5,230,734 is also known, which uses CO, to produce a Ca-Mg carbonate. WO 97/08247 describes a
carbonate formulation, also for paper, obtained by a weak acid method. The carbonate is treated with a mixture of a
weak acid and weak base, those being phosphoric acid and a derivative of an organic acid, respectively. WO 97/14847
also describes a carbonate resistant to acids, for paper, which is treated with a mixture of two weak acids in order to
"de-activate" the surface of the carbonate.

[0016] WO 98/20079 also describes a process for rendering a carbonate resistant to acids, and in particular a PCC,
by adding calcium silicate and a weak acid or alum. US 5,164,006 uses a treatment by CO, in order to obtain properties
of resistance to an acid medium. However, the addition of products such as zinc chloride is then necessary, which does
not meet environmental standards.

[0017] As already mentioned above, the aqueous suspensions typically comprise water, a water-insoluble dispersed
solid compound and optionally further additives in such preparations. In this regard, it should be further noted that such
dispersed calcium carbonate comprising aqueous suspensions in combination with calcium chloride can cause serious
problems during e.g. the production of such suspension the production of a coating colour composition, its storage, and
subsequent use. If such a calcium carbonate comprising aqueous suspension comes in contact with calcium chloride
or other salts of monovalent, divalent or trivalent cations, the formation of agglomerated and flocculated particles in the
agueous suspension occurs which may lead to unwanted effects such as a severe worsen of mechanical properties
and/or partial dissolution of acid sensitive material in the composition.

[0018] This problem is getting worse with increasing content of calcium carbonate and/or calcium chloride in the
aqueous composition, and is especially pronounced in calcium carbonate comprising aqueous compositions having high
solids content, i.e. compositions having solids content of more than 50 wt.-% based on the total weight of the composition.
[0019] Therefore, there is a continuous need for alternative high solids aqueous mineral and/or filler and/or pigment
suspensions which provide a better performance than existing high solids aqueous mineral and/or filler and/or pigment
suspensions and effectively maintain the mechanical properties of a suspension at low temperature and/or in acidic
environment.

[0020] Accordingly, itis an objective of the presentinvention to provide an aqueous mineral and/or filler and/or pigment
suspensions having high solids content. A further objective of the present invention is to provide a high solids aqueous
mineral and/or filler and/or pigment suspension in which the formation of agglomerated and flocculated particles in the
suspension is reduced or prevented in pH acidic environment and thus maintains sufficient mechanical properties for
such suspension. Another objective of the present invention is to provide a high solids aqueous mineral and/or filler
and/or pigment suspension being stable in pH acidic environment, i.e. maintains sufficient mechanical properties, over
a period of at least 24 hours. An even further objective is to provide a high solids aqueous mineral and/or filler and/or
pigment suspension having sufficient mechanical properties at temperatures of about -5 °C and even below, i.e. said
suspension does not freeze under such conditions. A still further objective is to provide a high solids aqueous mineral
and/or filler and/or pigment suspension which does not affect the other physical properties of the suspension, such as
optical properties, in an unacceptable way. Another objective is to provide a high solids aqueous mineral and/or filler
and/or pigment suspension having an acidic pH in the presence of calcium carbonate particles over a period of at least
24 hours, preferably over a period of at least 1 week and most preferably over a period of at least 1 month at a storage
temperature between -5 °C to +23 °C.

[0021] The foregoing and other objectives are solved by a high solids aqueous mineral and/or filler and/or pigment
suspension in acidic pH environment comprising:

a) at least one calcium carbonate-containing material comprising calcium carbonate-containing particles, and
b) at least one salt of at least one strong acid, wherein the at least one strong acid forming the at least one salt of
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at least one strong acid is selected from the group consisting of acids having a pK, value of less than or equal to
zero at +23 °C,

wherein the high solids aqueous suspension has

i) a solids content of at least 50 wt.-%, based on the total weight of the high solids aqueous suspension,

ii) a Brookfield viscosity at 100 rpm of <1 000 mPas at a temperature of -5 °C

iii) a pH of < 6 at +23 °C, and

iv) a conductivity of between 10 and 100 mS/cm at -5 °C and at +23 °C, and wherein the high solids aqueous
suspension comprises the at least one salt of at least one strong acid in an amount from 1 to 20 wt.-%, based on
the total weight of the high solids aqueous suspension.

[0022] The inventors surprisingly found that the foregoing high solids aqueous mineral and/or filler and/or pigment
suspension according to the present invention leads to a suspension in which the formation of agglomerated and floc-
culated particles in the suspension is reduced or prevented in pH acidic environment and thus maintains sufficient
mechanical properties for such suspension and, furthermore, provides for a stability in acidic environment over a period
of atleast 24 hours. It was further observed that the high solids aqueous mineral and/or filler and/or pigment suspension
has an acidic pH in the presence of calcium carbonate particles over a period of at least 24 hours at a storage temperature
between -5 °C to +23 °C. Furthermore, the inventors found out that the high solids aqueous mineral and/or filler and/or
pigment suspension does not freeze at temperatures of about -5 °C and even below and does not affect the other
properties of the suspension, such as the optical properties, in an unacceptable way. In particular, this is achieved by
the use of a combination of at least one calcium carbonate-containing material and at least one salt of at least one strong
acid in a high solids aqueous mineral and/or filler and/or pigment suspension having solids content of at least 50 wt.-%
based on the total weight of the high solids aqueous suspension. Thus, the instant high solids aqueous mineral and/or
filler and/or pigment suspension enables the provision of a high solids aqueous suspension being stable in acidic envi-
ronment.

[0023] It should be understood that for the purposes of the present invention, the following terms have the following
meaning:

For the purpose of the present invention, the term "suspension” or "slurry" comprises insoluble solids and water and
optionally further additives and usually contains large amounts of solids and, thus, is more viscous and generally
of higher density than the liquid from which it is formed.

The term "pH acidic environment” in the meaning of the present invention refers to a high solids aqueous mineral
and/or filler and/or pigment suspensions having a pH of < 6 at +23 °C.

The term "calcium carbonate-containing material" in the meaning of the present invention refers to a material that
comprises "calcium carbonate-containing particles", at least one "comb polymer" and optionally at least one salt of
atleast one strong acid. Accordingly, the "calcium carbonate-containing material" corresponds to the total dry weight
of solid material in the high solids aqueous mineral and/or filler and/or pigment suspension.

The term "calcium carbonate-containing particles" refers to a material that comprises at least 50 wt.-% calcium
carbonate, based on the total dry weight of the calcium carbonate-containing particles.

[0024] In the meaning of the present invention, the term "comb polymer" refers to a comb-shaped polymer which is
formed from a main chain, also referred to as back bone, to which carbonic acid groups and/or other acid groups are
attached in the form of free acids or salts thereof, i.e. in a form of a carboxylate ion, as well as side chains comprising
polyalkylene oxide, optionally end-caped with a hydrocarbon chain. The polyalkylene oxide side chains can be bonded
to the main chainvia ester bonds, amide bonds, or ether bonds. In addition to the carbonic acid groups and the polyalkylene
oxide side chains, further functional or non-functional groups can be bonded to the main chain, e.g. positively charged
functional groups such as amine, amide and/or quaternary ammonium groups.

[0025] The term "acid" in the present invention is defined according to the Brensted-Lowry definition. In other words,
an acid is defined as a substance that can act as proton donor. This means, that for example, the term "HSO,™ also
exemplifies an acid.

[0026] For the purposes of the present invention, the term "viscosity" refers to Brookfield viscosity. According to the
present invention the Brookfield viscosity is measured using a RVT model Brookfield™ viscometer at a temperature of
+23 °C and -5 °C, and a rotation speed of 100 rpm (revolutions per minute) with the appropriate disc spindle No 1 to 5.
The reported viscosity values are the values detected by the instrument after 1 minute of measurement. Before measuring
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the Brookfield viscosity the suspension was stirred for 5 minutes using a Pendraulik laboratory dissolver, 0.25 - 2.5 kW,
mechanically adjustable up to 8400 rpm with an appropriate tooth disc stirrer.

[0027] "Conductivity" according to the presentinvention shall mean the electrical conductivity of an aqueous carbonate-
comprising material suspension as measured according to the measurement method defined in the examples section
here below. The conductivity is specified in mS/cm and may be measured at -5 °C and at +23 °C.

[0028] According to another aspect of the present invention, a method for producing a high solids aqueous mineral
and/or filler and/or pigment suspension is provided, comprising the steps of

a) providing an aqueous suspension comprising at least one calcium carbonate-containing material, wherein the
calcium carbonate-containing material has a charge density of between +2 and -2 C/g at pH 9,
b) providing

i) at least one strong acid selected from the group consisting of acids having a pK, value of less than or equal
to zero at +23 °C, and/or

ii) at least one salt of at least one strong acid, wherein the at least one strong acid forming the at least one salt
of at least one strong acid is selected from the group consisting of acids having a pK, value of less than or
equal to zero at +23 °C,

c¢) adding the at least one strong acid and/or the at least one salt of at least one strong acid of step b) to the aqueous
suspension comprising at least one calcium carbonate-containing material of step a),

d) optionally grinding the aqueous suspension comprising at least one calcium carbonate-containing material of
step a) before and/or during and/or after step c),

wherein the high solids aqueous suspension after step c) and/or d) has

i) a solids content of at least 50 wt.-%, based on the total weight of the high solids aqueous suspension,

ii) a Brookfield viscosity at 100 rpm of <1 000 mPas at a temperature of -5 °C

iii) a pH of < 6 at +23 °C, and

iv) a conductivity of between 10 and 100 mS/cm at -5 °C and at +23 °C, and wherein the high solids aqueous
suspension comprises the at least one salt of at least one strong acid in an amount from 1 to 20 wt.-%, based on
the total weight of the high solids aqueous suspension.

[0029] Itis preferred that the method further comprises step e) of providing at least one medium strong acid selected
from the group consisting of acids having a pK, value of between 0 and 2.5 at +23 °C, preferably the at least one medium
strong acid is selected from H,SO5, HSO,-, H3PO,, oxalic acid and mixtures thereof, and/or at least one weak acid
selected from the group consisting of acids having a pK, value of between >2.5 to 6 at +23 °C, preferably the at least
one weak acid is selected from citric acid and/or tartaric acid. It is also preferred that the method further comprises step
f) of contacting the aqueous suspension comprising at least one calcium carbonate-containing material of step a) with
the at least one medium strong acid and/or at least one weak acid of step e) during and/or after step c), and/or during
and/or after optional step d). It is further preferred that step ¢) and/or step d) and/or step f) is carried out at a temperature
of between -5 °C and +99 °C, preferably between +20 °C and +85 °C and most preferably between +20 °C and +50 °C
and most preferably between +50 °C and +85 °C. It is also preferred that the method further comprises step g) of
concentrating the obtained high solids aqueous mineral and/or filler and/or pigment suspension. It is also preferred that
the method further comprises drying the obtained high solids aqueous mineral and/or filler and/or pigment suspension.
[0030] According to a further aspect of the present invention, a calcium carbonate-containing material obtainable by
drying the high solids aqueous mineral and/or filler and/or pigment suspension is provided. According to still another
aspect of the present invention, the use of the high solids aqueous mineral and/or filler and/or pigment suspension and/or
the calcium carbonate-containing material in paper making, paper coating, plastic, agricultural and/or paint applications
is provided. According to a still further aspect of the present invention, the use of the high solids aqueous mineral and/or
filler and/or pigment suspension and/or the calcium carbonate-containing material as filler in paper is provided. It is
preferred that the high solids aqueous mineral and/or filler and/or pigment suspension and/or the calcium carbonate-
containing material is used as a support for digital printing, preferred ink jet printing, or for flexo, rotogravure and/or offset
printing, most preferably for black ink printing in inkjet printing.

[0031] According to a further aspect of the present invention, a coating color formulation comprising the high solids
aqueous mineral and/or filler and/or pigment suspension and/or the calcium carbonate-containing material and a natural
and/or synthetic binder is provided, the binder preferably consisting of styrene-butadiene, styrene-acrylate, polyvinyl
acetate, polyvinyl alcohol, starch or mixtures thereof, and most preferably the binder contains or consists of polyvinyl
alcohol.
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[0032] Advantageous embodiments of the present invention are defined in the corresponding sub-claims.

[0033] According to one embodiment of the present invention, the calcium carbonate-containing particles of the at
leastone calcium carbonate-containing material are selected from among natural calcium carbonate, precipitated calcium
carbonate or mixtures thereof.

[0034] According to another embodiment of the present invention, the calcium carbonate-containing particles of the
at least one calcium carbonate-containing material have a weight median particle size dg from 0.1 to 50 um, preferably
from 0.25 to 50 um, more preferably from 0.3 to 5 wm, and most preferably from 0.4 to 3 um.

[0035] According to yet another embodiment of the present invention, the calcium carbonate-containing particles of
the at least one calcium carbonate-containing material have a specific surface area of from 0.1 m2/g to 200 m2/g,
preferably from 0.1 m2/g to 50 m2/g and more preferably from 0.1 m2/g to 20 m2/g, measured using nitrogen and the
BET method.

[0036] According to one embodiment of the present invention, the high solids aqueous suspension comprises the at
least one calcium carbonate-containing material in an amount of at least 50 wt.-%, preferably from 50 to 82 wt.-%, more
preferably from 55 to 82 wt.-%, even more preferably from 60 to 78 wt.-% and most preferably from 65 to 78 wt.-%,
based on the total weight of the high solids aqueous suspension.

[0037] According to another embodiment of the present invention, the at least one calcium carbonate-containing
material comprises at least one comb polymer, preferably the surface of the calcium carbonate-containing particles of
the at least one calcium carbonate-containing material are coated with the at least one comb polymer.

[0038] According to yet another embodiment of the present invention, the at least one calcium carbonate-containing
material comprises at least one comb polymer having an intrinsic viscosity in the range of 5 to 99 ml/g, preferably in the
range of 10 to 80 ml/g and most preferably in the range of 10 to 50 ml/g.

[0039] Accordingto one embodimentof the present invention, the at least one salt of at least one strong acid comprises
a divalent and/or trivalent cation, preferably the divalent cation is selected from the group consisting of calcium, mag-
nesium, strontium and mixtures thereof and/or the trivalent cation preferably is aluminum.

[0040] According to another embodiment of the present invention, the at least one strong acid forming the at least one
salt of at least one strong acid is selected from the group consisting of hydrochloric acid, nitric acid and mixtures thereof.
[0041] According to yet another embodiment of the present invention, the high solids aqueous suspension comprises
at least one comb polymer in an amount from 0.01 to 5 wt.-%, based on the total dry weight of the calcium carbonate-
containing material in the suspension, preferably from 0.05 to 4 wt.-%, more preferably from 0.1 to 3 wt.-%, even more
preferably from 0.2 to 2 wt.-%, and most preferably from 0.25 to 1.5 wt.-% or from 0.5 to 1.25 wt.-%.

[0042] According to one embodiment of the present invention, the high solids aqueous suspension has solids content
from 50 to 82 wt.-%, preferably from 55 to 82 wt.-%, more preferably from 60 to 78 wt.-% and most preferably from 65
to 78 wt.-%, based on the total weight of the high solids aqueous suspension.

[0043] According to another embodiment of the present invention, the high solids aqueous suspension has a Brookfield
viscosity at 100 rpm from 25 to 1 000 mPas at a temperature of -5 °C, preferably from 25 to 700 mPas at -5 °C, more
preferably from 25 to 500 mPas at -5 °C and most preferably from 50 to 300 mPas at -5 °C.

[0044] According to yet another embodiment of the present invention, the high solids aqueous suspension has a pH
of between 4 and < 6 at +23 °C, preferably a pH of between 4.5 and < 6 at +23 °C and preferably a pH of between 5
and <6 at +23 °C.

[0045] According to one embodiment of the present invention, the high solids aqueous suspension has a conductivity
of between 20 mS/cm and 100 mS/cm measured at-5 °C and +23 °C and preferably between 30 mS/cm and 100 mS/cm
measured at -5 °C and +23 °C.

[0046] According to another embodiment of the present invention, the high solids aqueous suspension further com-
prises at least one reaction product or products of the at least one calcium carbonate-containing material with at least
one medium strong acid and/or at least one reaction product or products of the at least one calcium carbonate-containing
material with at least one weak acid. It is preferred that the at least one medium strong acid forming the at least one
reaction product or products ofthe atleast one calcium carbonate-containing material is selected from the group consisting
of acids having a pK, value of between 0 and 2.5 at +23 °C, preferably the at least one medium strong acid is selected
from H,SO3, HSO 7, H3PO,, oxalic acid and mixtures thereof. It is noted that HSO,™ can be added in the form of the
alkali or earth alkali salt, and preferably in the form of the Na, Li, K, Mg, and Ca salt. It is further preferred that the at
least one weak acid forming the at least one reaction product or products of the at least one calcium carbonate-containing
material is selected from the group consisting of acids having a pK, value of between >2.5 and 6 at +23 °C, preferably
the at least one weak acid is selected from citric acid, tartaric acid and mixtures thereof.

[0047] According to yet another embodiment of the present invention, the molar quantity of the sum, expressed by
the generated H,O™ ions, of the at least one medium strong acid forming the at least one reaction product or products
of the at least one calcium carbonate-containing material and/or the at least one weak acid forming the at least one
reaction product or products of the at least one calcium carbonate-containing material and the at least one strong acid
forming the at least one salt of at least one strong acid relative to the quantity of moles of CaCOj is in total between
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0.01and 1.9.

[0048] According to one embodiment of the present invention, the high solids aqueous suspension further comprises
aluminum hydroxide and/or magnesium hydroxide.

[0049] According to another embodiment of the present invention, the high solids aqueous suspension has a positive
charge density at pH 5, preferably of at least +0.1 C/g at pH 5, more preferably of at least +0.5 C/g at pH 5, even more
preferably of at least +1 C/g at pH 5 and most preferably of at least +1.5 C/g at pH 5.

[0050] In the following, itis referred to further details of the present invention and especially the foregoing components
of the high solids aqueous mineral and/or filler and/or pigment suspension.

[0051] 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.

[0052] Whenever the terms "including" or "having" are used, these terms are meant to be equivalent to "comprising"
as defined above.

[0053] 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.

[0054] One specific requirement of the present invention is that the high solids aqueous mineral and/or filler and/or
pigment suspension in acidic pH environment comprises at least one calcium carbonate-containing material. In particular,
the at least one calcium carbonate-containing material comprises calcium carbonate-containing particles.

[0055] According to one embodiment of the present invention, the calcium carbonate-containing particles being part
ofthe atleastone calcium carbonate-containing material are selected from among natural calcium carbonate, precipitated
calcium carbonate or mixtures thereof.

[0056] "Ground calcium carbonate" (GCC) in the meaning of the present invention is a calcium carbonate obtained
from natural sources, such as limestone, marble, calcite, dolomite or chalk, and processed through a wet and/or dry
treatment such as grinding, screening and/or fractionating, for example by a cyclone or classifier.

[0057] A ground calcium carbonate (GCC) may feature, e.g. one or more of marble, limestone, chalk, and/or dolomite.
According to one embodiment of the present invention the GCC is obtained by dry grinding. According to another
embodiment of the present invention the GCC is obtained by wet grinding and subsequent drying.

[0058] In general, the grinding step can be carried out with any conventional grinding device, for example, under
conditions such that refinement predominantly results from impacts with a secondary body, i.e. in one or more of: a ball
mill, a rod mill, a vibrating mill, a roll crusher, a centrifugal impact mill, a vertical bead mill, an attrition mill, a pin mill, a
hammer mill, a pulveriser, a shredder, a de-clumper, a knife cutter, or other such equipment known to the skilled man.
In case the calcium carbonate-containing particles comprise wet ground calcium carbonate-containing particles, the
grinding step may be performed under conditions such that autogenous grinding takes place and/or by horizontal ball
milling, and/or other such processes known to the skilled man. The wet processed ground calcium carbonate-containing
particles thus obtained may be washed and dewatered by well known processes, e.g. by flocculation, filtration or forced
evaporation prior to drying. The subsequent step of drying may be carried out in a single step such as spray drying, or
in at least two steps. It is also common that such calcium carbonate-containing particles undergo a beneficiation step
(such as a flotation, bleaching or magnetic separation step) to remove impurities.

[0059] “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.

[0060] A precipitated calcium carbonate (PCC) may feature, e.g. one or more of aragonitic, vateritic and/or calcitic
mineralogical morphological forms. The aragonitic morphology is commonly in the acicular form, whereas vateritic mor-
phology belongs to the hexagonal crystal system. The calcitic morphology 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 and dried.

[0061] It is preferred that the calcium carbonate-containing particles comprise ground calcium carbonate (GCC). For
example, the calcium carbonate-containing particles comprise one ground calcium carbonate (GCC). Alternatively, the
calcium carbonate-containing particles comprise a mixture of two or more ground calcium carbonates (GCC) selected
from different sources of ground calcium carbonate. For example, the calcium carbonate-containing particles comprise
one ground calcium carbonate (GCC) selected from dolomite and one ground calcium carbonate (GCC) selected from
marble.

[0062] In one preferred embodiment of the present invention, the calcium carbonate-containing particles comprise a
mixture of ground calcium carbonate and a precipitated calcium carbonate.

[0063] In addition to calcium carbonate, the calcium carbonate-containing particles may comprise further metal oxides
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such as titanium dioxide and/or aluminium trioxide, metal hydroxides such as aluminium tri-hydroxide and/or magnesium
hydroxide, metal salts such as sulfates, silicates such as talc and/or kaolin clay and/or mica, carbonates such as mag-
nesium carbonate and/or gypsum, satin white and mixtures thereof.

[0064] According to one embodiment of the present invention, the amount of calcium carbonate in the calcium car-
bonate-containing particles being part of the at least one calcium carbonate-containing material is at least 50 wt.-%, e.g.
at least 60 wt.-%, preferably between 50 and 100 wt.-%, more preferably between 60 and 99 wt.-% and most preferably
between 70 and 98 wt.-%, based on the total dry weight of the calcium carbonate-containing particles.

[0065] According to one embodiment of the present invention, the amount of calcium carbonate-containing particles
in the at least one calcium carbonate-containing material is at least 50 wt.-%, preferably at least 75 wt.-%, more preferably
at least 80 wt.-%, and most preferably at least 88 wt.-% or at least 99.9 wt.-%, based on the total dry weight of the
calcium carbonate-containing material. For example, the amount of calcium carbonate-containing particles in the at least
one calcium carbonate-containing material is between 85 wt.-% and 99.9 wt.-%, based on the total dry weight of the
calcium carbonate-containing material.

[0066] Additionally or alternatively, the high solids aqueous mineral and/or filler and/or pigment suspension comprises
the at least one calcium carbonate-containing material in an amount of at least 50 wt.-%, preferably from 50 to 82 wt.-
%, more preferably from 55 to 82 wt.-%, even more preferably from 60 to 78 wt.-% and most preferably from 65 to 78
wt.-%, based on the total weight of the high solids aqueous suspension.

[0067] According to one embodiment of the present invention, the calcium carbonate-containing particles of the at
least one calcium carbonate-containing material have a weight median particle size dgy from 0.1 to 50 wm, preferably
from 0.25 to 50 p.m, more preferably from 0.3 to 5 um, and most preferably from 0.4 to 3 pum, as measured by Sedigraph
5120.

[0068] For example, the calcium carbonate-containing particles of the at least one calcium carbonate-containing ma-
terial have a weight median particle size dgy from 0.4 to 0.3 wm or from 0.4 to 2.0 um, as measured by Sedigraph 5120.
[0069] Throughoutthe presentdocument, the "particle size" of the calcium carbonate-containing particles is described
by its distribution of particle sizes. The value d, represents the diameter relative to which x % by weight of the particles
have diameters less than d,. This means that the d,, 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 d5, value is thus the
weight median particle size, i.e. 50 wt.-% of all grains are bigger or smaller than this particle size. For the purpose of
the present invention the particle size is specified as weight median particle size ds; unless indicated otherwise. For
determining the weight median particle size ds value for particles having a dg; value between 0.4 and 2 um, a Sedigraph
5120 device from the company Micromeritics, USA, can be used. For measuring the size distribution and weight median
diameter d5q by the Sedigraph, the samples were pre-diluted to the right concentration by using deionized water but no
further additives, such as usually added dispersants like polyphosphate or polyacrylate.

[0070] Additionally or alternatively, the fraction of the calcium carbonate-containing particles of the at least one calcium
carbonate-containing material having a particle size of less than 2 um is greater than 60 wt.-%, preferably greater than
70 wt.-%, more preferably greater than 80 wt.-%, still more preferably greater than 85 wt.-% and most preferably about
90 wt.-%, based on the total weight of the at least one calcium carbonate-containing particles, as measured with a
Sedigraph 5120.

[0071] For example, the fraction of the calcium carbonate-containing particles having a particle size of less than 0.2
wm is greater than 5 wt.-%, preferably greater than 7.5 wt.-%, more preferably greater than 10 wt.-%, still more preferably
greater than 12.5 wt.-% and most preferably about 16 wt.-%, based on the total weight of the at least one calcium
carbonate-containing particles, as measured with a Sedigraph 5120.

[0072] According to one embodiment of the present invention, the calcium carbonate-containing particles of the at
least one calcium carbonate-containing material have a specific surface area of from 0.1 m2/g to 200 m2/g, preferably
from 0.1 m2/g to 50 m2/g and more preferably from 0.1 m2%/g to 20 m2/g, measured using nitrogen and the BET method.
[0073] For example, the calcium carbonate-containing particles are marble having a specific surface area of from 0.1
m2/g to 200 m2/g, preferably from 0.1 m2/g to 50 m2/g and more preferably from 0.1 m2?/g to 20 m2/g, measured using
nitrogen and the BET method and a weight median particle size d,from 0.1 to 50 um, from 0.25 to 50 um, or from 0.3
to 5 um, preferably from 0.4 to 3 um, as measured by Sedigraph 5120.

[0074] A further requirement of the present invention is that the calcium carbonate-containing material used for pre-
paring the high solids aqueous mineral and/or filler and/or pigment suspension has a charge density of between +2 and
-2 C/g at pH 9. In one embodiment of the present invention, the at least one calcium carbonate-containing material used
for preparing the high solids aqueous mineral and/or filler and/or pigment suspension has a charge density of between
-0.01 and -2 C/g at pH 9, preferably of between -0.1 and -1 C/g at pH 9, more preferably of between -0.2 and - 0.8 C/g
at pH 9 and most preferably of between -0.3 and -0.7 C/g at pH 9.

[0075] Itis preferred thatthe at least one calcium carbonate-containing material comprises at least one comb polymer,
i.e. the at least one calcium carbonate-containing material comprises at least one kind of comb polymer.

[0076] The at least one comb polymer is preferably a comb-shaped polymer which is formed from a main chain, also
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referred to as back bone, and at least one side chain attached thereto.

[0077] Without being bound to any theory, it is believed that the at least one comb polymer is adsorbed to the weakly
positively charged particles of the calcium carbonate-containing particles due to its negatively charged main chain, also
called polymer back bone. Furthermore, the side chains of the adsorbed at least one comb polymer cause a steric and/or
osmotic repulsion between the particles, which may lead to a steric and/or osmotic stabilization of at least a part of the
particles in the high solids aqueous suspension.

[0078] Accordingly, the surface of the calcium carbonate-containing particles being part of the at least one calcium
carbonate-containing material is preferably at least partially coated with the at least one comb polymer.

[0079] The expression "at least one" or "at least one kind of' comb polymer means that one or more kinds of comb
polymers may be part of the at least one calcium carbonate-containing material in the high solids aqueous mineral and/or
filler and/or pigment suspension.

[0080] Accordingto one preferred embodiment of the present invention, the at least one calcium carbonate-containing
material being part of the high solids aqueous mineral and/or filler and/or pigment suspension comprises only one kind
of comb polymer. According to another embodiment of the present invention, the at least one calcium carbonate-con-
taining material being part of the high solids aqueous mineral and/or filler and/or pigment suspension comprises a mixture
of at least two kinds of comb polymers.

[0081] Accordingly, itis also appreciated that the high solids aqueous mineral and/or filler and/or pigment suspension
comprises only one kind of comb polymer. According to another embodiment of the present invention, the high solids
aqueous mineral and/or filler and/or pigment suspension comprises a mixture of at least two kinds of comb polymers.
[0082] It is preferred that the at least one comb polymer of the present invention is at least one anionically charged
comb polymer, i.e. the at least one comb polymer of the present invention is at least one kind of anionically charged
comb polymer.

[0083] The term "anionically charged" as used in the present invention is to be understood to mean that the comb
polymer has a total or net charge that is negative, i.e. the sum of all positive and negative charges is negative. In other
words, the polymer must possess an excess of anionically charged functional groups or residues. This means that the
at least one anionically charged comb polymer being part of the at least one calcium carbonate-containing material of
the present invention may comprise both positively and negatively charged functional groups or residues, i.e. cationic
and anionic functional groups or residues, as long as the total or net charge is negative, i.e. the comb polymer is anionic.
For example, the at least one anionically charged comb polymer being part of the at least one calcium carbonate-
containing material may comprise only anionically charged functional groups or residues or may comprise anionically
and cationically charged functional groups or residues such that the total or net charge of the at least one comb polymer
is negative.

[0084] In one embodiment of the present invention, the at least one comb polymer is at least one anionically charged
comb polymer having a specific charge of -10 to -250 C/g at pH 9, preferably from -10 C/g to -200 C/g at pH 9 and most
preferably from -10 C/g to -150 C/g at pH 9.

[0085] Forexample, the at least one comb polymer is at least one anionically charged comb polymer having a specific
charge from -20 C/g to -100 C/g at pH 9, preferably from - 30 C/g to -100 C/g at pH 9 and most preferably from -30 C/g
to- 70 C/g at pH 9.

[0086] According to one embodiment of the present invention, the at least one calcium carbonate-containing material
comprises at least one comb polymer having an intrinsic viscosity in the range of 5 to 99 ml/g, preferably in the range
of 10 to 80 ml/g and most preferably in the range of 10 to 50 ml/g.

[0087] Additionally or alternatively, it is preferred that the at least one comb polymer has a specific charge of -10 to
-250 C/g at pH 9 and an intrinsic viscosity in the range of 5 to 99 ml/g. It is further preferred that the at least one comb
polymer has a specific charge from -10 C/g to -200 C/g at pH 9 and an intrinsic viscosity in the range of 10 to 80 ml/g.
It is even further preferred that the at least one anionically charged comb polymer has a specific charge from -10 C/g to
-150 C/g at pH 9 and an intrinsic viscosity in the range of 10 to 50 ml/g.

[0088] For example, it is preferred that the at least one comb polymer has a specific charge from -20 C/g to -100 C/g
at pH 9 and an intrinsic viscosity in the range of 10 to 50 ml/g or a specific charge from -30 C/g to -100 C/g at pH 9 and
an intrinsic viscosity in the range of 10 to 50 ml/g. In one embodiment of the present invention, the at least one comb
polymer has a specific charge from -30 C/g to -70 C/g at pH 9 and an intrinsic viscosity in the range of 10 to 50 ml/g.
[0089] Comb polymers that may be suitable in the present invention are described in e.g. US 2009/0129741 A1, US
6,387,176 B1, EP 1136508 A1, EP 1138697 A1, EP 1189955 A1, US 6,946,510 B1, US 7,514,488 B1 and EP 0736553
A1. These documents disclose processes to produce comb polymer as well as their use in mineral based binders such
as cement. Suitable comb polymer are also described in the product brochure "SIKA ViscoCrete®, selbstverdickender
Beton SCC" available on the website www.sika.ch.

[0090] Examples of comb polymers that may be used for the at least one calcium carbonate-containing material being
part of the high solids aqueous suspension of the present invention are polymers of the MELFLUX® or MelPers® series,
e.g. MelPers® 2450 by BASF (Trostberg, Germany), ETHACRYL® M dispersant by CoAtex, LLC (Chester, SC) or
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MIGHTY EG® dispersant by Kao Specialties Americas, LLC, (High Point, NC).

[0091] In general, the average molecular weight M, of the at least one comb polymer may vary in broad range and is
typically in arange between 10 000 and 100 000 g/mol, preferably between 20 000 and 75 000 g/mol and most preferably
between 25 000 and 50 000 g/mol.

[0092] In one preferred embodiment of the present invention, the high solids aqueous mineral and/or filler and/or
pigment suspension comprises the at least one comb polymer in amount from 0.01 to 5 wt.-%, based on the total dry
weight of the calcium carbonate-containing material in the suspension, preferably from 0.05 to 4 wt.-%, more preferably
from 0.1 to 3 wt.-%, even more preferably from 0.2 to 2 wt.-%, and most preferably from 0.25 to 1.5 wt.-% or from 0.5
to 1.25 wt.-%. For example, the high solids aqueous mineral and/or filler and/or pigment suspension comprises the at
least one comb polymer in an amount from 0.6 to 1.1 wt.-% or from 0.7 to 1 wt.-%, based on the total dry weight of the
calcium carbonate-containing material in the suspension.

[0093] Additionally or alternatively, the at least one calcium carbonate-containing material comprises the at least one
comb polymer in amount from 0.01 to 5 wt.-%, based on the total dry weight of the calcium carbonate-containing material
in the suspension, preferably from 0.05 to 4 wt.-%, more preferably from 0.1 to 3 wt.-%, even more preferably from 0.2
to 2 wt.-%, and most preferably from 0.25 to 1.5 wt.-% or from 0.5 to 1.25 wt.-%. For example, the at least one calcium
carbonate-containing material comprises the at least one comb polymer in an amount from 0.6 to 1.1 wt.-% or from 0.7
to 1 wt.-%, based on the total dry weight of the calcium carbonate-containing material in the suspension.

[0094] One further requirement of the inventive high solids aqueous mineral and/or filler and/or pigment suspension
is that the suspension comprises at least one salt of at least one strong acid.

[0095] In particular, it is noted that the at least one strong acid forming the at least one salt of at least one strong acid
is selected from the group consisting of acids having a pK, value at 23 °C of less than or equal to 0.

[0096] The expression "atleastone" salt of at least one strong acid means that one or more salts of at least one strong
acid may be present in the high solids aqueous mineral and/or filler and/or pigment suspension.

[0097] According to one preferred embodiment of the present invention, only one salt of at least one strong acid is
present in the high solids aqueous mineral and/or filler and/or pigment suspension comprising the at least one calcium
carbonate-containing material. According to another embodiment of the present invention, a mixture of at least two salts
of at least one strong acid is present in the high solids aqueous mineral and/or filler and/or pigment suspension comprising
the at least one calcium carbonate-containing material.

[0098] Furthermore, the expression at least one salt of "at least one" strong acid means that salts of one or more
strong acids may be present in the high solids aqueous mineral and/or filler and/or pigment suspension.

[0099] According to one preferred embodiment of the present invention, at least one salt of only one strong acid is
present in the high solids aqueous mineral and/or filler and/or pigment suspension comprising the at least one calcium
carbonate-containing material. According to another embodiment of the present invention, at least one salt of a mixture
of atleast two strong acids is presentin the high solids aqueous mineral and/or filler and/or pigment suspension comprising
the calcium carbonate-containing material.

[0100] With regard to the cationic part of the at least one salt of at least one strong acid, it should be noted that any
divalent and/or trivalent cation is suitable as cationic part of the at least one salt of at least one strong acid. In particular,
any divalent and/or trivalent cation is suitable as cationic part of the at least one salt of at least one strong acid which
provides a water soluble salt of the at least one strong acid forming the at least one salt of at least one strong acid.
[0101] The term "divalent cation" in the meaning of the present invention refers to a cation having a valency of two,
e.g. a metal cation having two valencies.

[0102] The term "trivalent cation" in the meaning of the present invention refers to a cation having a valency of three,
e.g. a metal cation having three valencies.

[0103] For example, the at least one salt of at least one strong acid comprises a divalent cation selected from the
group consisting of calcium, magnesium, strontium and mixtures thereof. Additionally or alternatively, the at least one
salt of at least one strong acid comprises aluminum as trivalent cation.

[0104] Preferably, the cationic part of the at least one salt of at least one strong acid is derived from the at least one
calcium carbonate-containing material. It is thus appreciated that the at least one salt of atleast one strong acid comprises
at least calcium as cationic part of the at least one salt of at least one strong acid.

[0105] Inone preferred embodiment of the presentinvention, the at least one salt of at least one strong acid comprises
only calcium as cationic part of the at least one salt of at least one strong acid. In another preferred embodiment of the
present invention, the at least one salt of at least one strong acid comprises calcium and magnesium and/or aluminum
as cationic part of the at least one salt of at least one strong acid.

[0106] Furthermore, there are no specific restrictions regarding the at least one strong acid forming the at least one
salt of at least one strong acid as long as said at least one strong acid is selected from the group consisting of acids
having a pK, value of less than or equal to zero at +23 °C.

[0107] Preferably, any strong acid forming the at least one salt of at least one strong acid is suitable which provides
a water soluble salt of the at least one strong acid forming the at least one salt of at least one strong acid with the at
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least one calcium carbonate-containing material, that is to say at least the majority, preferably at least 75 wt.-%, more
preferably at least 90 wt.-% and most preferably at least 96 wt.-% of the total amount of the at least one salt of at least
one strong acid is dissolved within the water phase of the high solids aqueous mineral and/or filler and/or pigment
suspension.

[0108] The term "dissolved" or "water soluble" in the meaning of the present invention refers to systems in which no
discrete solid particles of the at least one salt of at least one strong acid are observed in the solvent.

[0109] According to one preferred embodiment of the present invention, the at least one strong acid forming the at
leastone salt of at least one strong acid is selected from the group consisting of hydrochloric acid, nitric acid and mixtures
thereof.

[0110] For example, the at least one strong acid forming the at least one salt of at least one strong acid is hydrochloric
acid.

[0111] The amount of the at least one salt of at least one strong acid in the high solids aqueous mineral and/or filler
and/or pigment suspension may vary in a broad range. However, the high solids aqueous mineral and/or filler and/or
pigment suspension comprises the at least one salt of at least one strong acid in an amount from 1 to 20 wt.-%, preferably
from 2 to 15 wt.-%, more preferably from 3 to 12.5 wt.-% and most preferably from 4 to 10 wt.-%, based on the total
weight of the high solids aqueous suspension.

[0112] Optionally, the high solids agqueous mineral and/or filler and/or pigment suspension further comprises further
additives.

[0113] Forexample, the high solids aqueous mineral and/or filler and/or pigment suspension further comprises at least
one reaction product or products of the at least one calcium carbonate-containing material with at least one medium
strong acid.

[0114] The expression "at least one" reaction product or products means that one or more reaction product or products
may be present in the high solids aqueous mineral and/or filler and/or pigment suspension.

[0115] According to one embodiment of the present invention, only one reaction product of the at least one calcium
carbonate-containing material with at least one medium strong acid is present in the high solids aqueous mineral and/or
filler and/or pigment suspension. According to another embodiment of the present invention, a mixture of at least two
reaction products of the at least one calcium carbonate-containing material with at least one medium strong acid is
present in the high solids aqueous mineral and/or filler and/or pigment suspension.

[0116] In particular, it is preferred that the at least one medium strong acid forming the at least one reaction product
or products with the at least one calcium carbonate-containing material is chosen from amongst acids having a pK,
value of between 0 and 2.5 at +23 °C.

[0117] In one embodiment of the present invention, the at least one medium strong acid forming the at least one
reaction product or products with the at least one calcium carbonate containing material is chosen from amongst medium
strong acids forming divalent and/or trivalent cation salts. It is preferred that the at least one medium strong acid forming
the at least one reaction product or products with the at least one calcium carbonate containing material is chosen from
amongst medium strong acids forming divalent and/or trivalent cation salts, which are almost insoluble in water, that is
to say with a solubility of less than 0.01% by weight acids having a pK, value of between 0 and 2.5 at +23 °C.

[0118] For example, the at least one medium strong acid forming the at least one reaction product or products with
the at least one calcium carbonate containing material is chosen from amongst medium strong acids forming divalent
and/or trivalent cation salts, such as calcium and/or magnesium and/or aluminium salts.

[0119] In one embodiment of the present invention, the at least one medium strong acid forming the at least one
reaction product or products with the at least one calcium carbonate containing material is selected from H,SO3, HSO~
, H3PQy,, oxalic acid and mixtures thereof. For example, the at least one medium strong acid forming at least one reaction
product or products with the at least one calcium carbonate containing material is selected from HSO4™ and/or H3PO,.
[0120] Forexample, the high solids aqueous mineral and/or filler and/or pigment suspension further comprises at least
one reaction product or products of the at least one calcium carbonate-containing material with at least one weak acid.
[0121] The expression "at least one" reaction product or products means that one or more reaction productor products
may be present in the high solids aqueous mineral and/or filler and/or pigment suspension.

[0122] According to one embodiment of the present invention, only one reaction product of the at least one calcium
carbonate-containing material with at least one weak acid is present in the high solids aqueous mineral and/or filler
and/or pigment suspension. According to another embodiment of the present invention, a mixture of at least two reaction
products of the at least one calcium carbonate-containing material with at least one weak acid is present in the high
solids aqueous mineral and/or filler and/or pigment suspension.

[0123] In particular, it is preferred that the at least one weak acid forming the at least one reaction product or products
with the at least one calcium carbonate-containing material is chosen from amongst acids having a pK, value of between
>2.5and 6 at +23 °C.

[0124] In one embodiment of the present invention, the at least one weak acid forming the at least one reaction product
or products with the at least one calcium carbonate containing material is chosen from amongst weak acids forming

11



10

15

20

25

30

35

40

45

50

55

EP 2 679 638 B1

monovalent and/or divalent and/or trivalent cation salts. It is preferred that the at least one weak acid forming the at least
one reaction product or products with the at least one calcium carbonate containing material is chosen from weak acids
forming divalent and/or trivalent cation salts, which are soluble in water, that is to say with a solubility of above 0.01 %
by weight acids having a pK, value of between 0 and 2.5 at +23 °C.

[0125] For example, the at least one weak acid forming the at least one reaction product or products with the at least
one calcium carbonate containing material is chosen from amongst weak acids forming divalent and/or trivalent cation
salts, such as calcium and/or magnesium and/or aluminium salts.

[0126] In one embodiment of the present invention, the at least one weak acid forming the at least one reaction product
or products with the at least one calcium carbonate containing material is selected from citric acid, tartaric acid and
mixtures thereof. For example, the at least one weak acid forming the at least one reaction product or products with the
at least one calcium carbonate containing material is selected from citric acid or tartaric acid.

[0127] Accordingtoone embodimentofthe presentinvention, the molar quantity ofthe sum, expressed by the generated
H3;O* ions, of the at least one medium strong acid forming the at least one reaction product or products of the at least
one calcium carbonate-containing material and/or the at least one weak acid forming the at least one reaction product
or products of the at least one calcium carbonate-containing material and the at least one strong acid forming the at
least one salt of at least one strong acid relative to the quantity of moles of CaCQ; is in total between 0.01 and 1.9.
[0128] Forexample, the molar quantity of the sum, expressed by the generated H,O* ions, of the at least one medium
strong acid forming the at least one reaction product or products of the at least one calcium carbonate-containing material
and/or the at least one weak acid forming the at least one reaction product or products of the at least one calcium
carbonate-containing material and the at least one strong acid forming the at least one salt of at least one strong acid
relative to the quantity of moles of CaCQ; is in total between 0.05 and 1 and most preferably between 0.5 and 1.
[0129] With regard to the amount of the at least one reaction product or products of the at least one calcium carbonate-
containing material with at least one medium strong acid and/or with at least one weak acid in the high solids aqueous
mineral and/or filler and/or pigment suspension it should be noted that the amount may vary in a broad range. However,
the high solids aqueous mineral and/or filler and/or pigment suspension comprises the at least one reaction product or
products of the at least one calcium carbonate-containing material with at least one medium strong acid and/or with at
least one weak acid in an amount from 1 to 20 wt.-%, preferably from 2 to 15 wt.-%, more preferably from 3 to 12.5 wt.-
% and most preferably from 4 to 10 wt.-%, based on the total weight of the high solids aqueous suspension.

[0130] Additionally or alternatively, the high solids aqueous mineral and/or filler and/or pigment suspension may further
comprise aluminum hydroxide and/or magnesium hydroxide.

[0131] In one embodiment of the present invention, the high solids aqueous mineral and/or filler and/or pigment
suspension comprises aluminum hydroxide and/or magnesium hydroxide in an amount from 0.1 to 20 wt.-%, preferably
from 0.1 to 15 wt.-%, more preferably from 1 to 12.5 wt.-% and most preferably from 1 to 10 wt.-%, based on the total
weight of the high solids aqueous suspension.

[0132] The high solids aqueous mineral and/or filler and/or pigment suspension in acidic pH environment according
to the present invention comprises at least one calcium carbonate-containing material as defined above and at least
one salt of at least one strong acid as defined above. The solids content of the high solids aqueous mineral and/or filler
and/or pigment suspension is at least 50 wt.-%, based on the total weight of the high solids aqueous suspension.
[0133] According to one preferred embodiment of the present invention, the high solids agueous suspension has solids
content from 50 to 82 wt.-%, preferably from 55 to 82 wt.-%, more preferably from 60 to 78 wt.-% and most preferably
from 65 to 78 wt.-%, based on the total weight of the high solids aqueous suspension.

[0134] The inventive high solids aqueous mineral and/or filler and/or pigment suspension does not freeze at temper-
atures of -5 °C or even below and thus features an advantageous Brookfield viscosity at such low temperature compared
to suspensions described in the prior art. It is thus appreciated that the Brookfield viscosity of the high solids aqueous
mineral and/or filler and/or pigment suspension at 100 rpm is < 1 000 mPas at a temperature of -5 °C.

[0135] According to the present invention, the Brookfield viscosity is measured after 5 minutes of stirring by the use
of an RVT model Brookfield™ viscometer at a temperature of about -5°C and about +23 °C, and a rotation speed of 100
rpm (revolutions per minute) with the appropriate disc spindle No 1 to 5. The reported viscosity values are the values
detected by the instrument after 1 minute of measurement.

[0136] According to one preferred embodiment of the present invention, the high solids aqueous mineral and/or filler
and/or pigment suspension has a Brookfield viscosity at 100 rpm from 25 to 1 000 mPas at a temperature of -5 °C,
preferably from 25 to 700 mPas at -5 °C, more preferably from 25 to 500 mPas at -5 °C and most preferably from 50 to
300 mPas at -5 °C.

[0137] Inone preferred embodiment of the presentinvention, the Brookfield viscosity of the high solids aqueous mineral
and/or filler and/or pigment suspension measured at -5 °C and at 100 rpm is equal to the Brookfield viscosity of the high
solids aqueous mineral and/or filler and/or pigment suspension measured at +23 °C and at 100 rpm.

[0138] Forthe purposes of the present application, the Brookfield viscosity is considered as being equal if the Brookfield
viscosity at -5 °C and +23 °C and measured at the same time at 100 rpm do not differ by more than 100 mPas, preferably
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by not more than 75 mPas and most preferably by not more than 50 mPas.

[0139] Forexample, the Brookfield viscosity at 100 rpm of the high solids aqueous mineral and/or filler and/or pigment
suspension is < 1 000 mPas at -5 °C and at +23 °C, preferably from 25 to 1 000 mPas at -5 °C and at +23 °C, more
preferably preferably from 25 to 700 mPas at -5 °C and at +23 °C, even more preferably from 25 to 500 mPas at -5 °C
and at +23 °C and most preferably from 50 to 300 mPas at -5 °C and at +23 °C.

[0140] Itis afurtherrequirementof the instantinvention that the high solids aqueous mineral and/or filler and/or pigment
suspension has a pH of <6 at +23 °C. Preferably, the high solids agueous mineral and/or filler and/or pigment suspension
has a pH of < 6 at +23 °C measured after 24 hours after preparation of the high solids aqueous mineral and/or filler
and/or pigment suspension.

[0141] According to one preferred embodiment of the present invention, the high solids aqueous suspension has a
pH of between 4 and < 6 at +23 °C, preferably a pH of between 4.5 and < 6 at +23 °C and preferably a pH of between
5 and < 6 at +23 °C. Preferably, the high solids aqueous suspension has a pH between 4 and < 6 at +23 °C, preferably
a pH of between 4.5 and < 6 at +23 °C and preferably a pH of between 5 and < 6 at +23 °C measured after 24 hours
after preparation of the high solids aqueous mineral and/or filler and/or pigment suspension.

[0142] The high solids aqueous mineral and/or filler and/or pigment suspension especially features a low electrical
conductivity at -5 °C and at +23 °C. It is preferred that the high solids aqueous mineral and/or filler and/or pigment
suspension has a conductivity of between 10 and 100 mS/cm at -5 °C and at +23 °C.

[0143] According to one preferred embodiment of the present invention, the conductivity of the high solids aqueous
mineral and/or filler and/or pigment suspension is between 20 mS/cm and 100 mS/cm measured at -5 °C and at +23 °C
and preferably between 30 mS/cm and 100 mS/cm measured at -5 °C and at +23 °C.

[0144] Inone preferred embodiment of the presentinvention, the conductivity of the high solids aqueous mineral and/or
filler and/or pigment suspension at -5 °C is equal to the conductivity of the high solids aqueous mineral and/or filler and/or
pigment suspension at +23 °C.

[0145] For the purposes of the present application, the conductivity is considered as being equal if the conductivity at
-5 °C and +23°C and measured at the same time do not differ by more than 30 mS/cm, preferably by more than 20
mS/cm and most preferably by more than 15 mS/cm.

[0146] In one embodiment of the present invention, the high solids agqueous suspension has a positive charge density
in acidic pH environment, preferably at pH 5. For example, the high solids agqueous suspension has a positive charge
density of at least +0.1 C/g at pH 5, preferably of at least +0.5 C/g at pH 5, more preferably of at least +1 C/ at pH 5 and
most preferably of at least +1.5 C/g at pH 5.

[0147] It is appreciated that the high solids aqueous mineral and/or filler and/or pigment suspension may be dried in
order to obtain the calcium carbonate-containing material. The drying of the high solids aqueous mineral and/or filler
and/or pigment suspension can be accomplished by any conventional means known to the skilled person, for example,
thermally, e.g. by means of a spray drier or a microwave or in an oven, or mechanically, e.g. by filtration, or lowering
the water content.

[0148] If the high solids aqueous mineral and/or filler and/or pigment suspension is dried, the water content of the
obtained calcium carbonate-containing material is preferably below 5 wt.-%, more preferably below 4 wt.-%, even more
preferably below 3 wt.-% and most preferably below 2 wt.-%, based on the total dry weight of the calcium carbonate-
containing material. For example, the water content of the obtained calcium carbonate-containing material is below 1
wt.-% or below 0.5 wt.-%, based on the total dry weight of the calcium carbonate-containing material.

[0149] In view of the advantageous properties of the high solids aqueous mineral and/or filler and/or pigment suspen-
sion, especially the exceptional mechanical properties expressed by a Brookfield viscosity at 100 rpm of <1 000 mPas
at a temperature of - 5 °C and stability in acidic pH environment, the inventive high solids aqueous mineral and/or filler
and/or pigment suspension is suitable in a broad variety of applications.

[0150] In view of the very good results regarding the mechanical and optical properties of the high solids aqueous
mineral and/or filler and/or pigment suspension as defined above, a further aspect of the present invention is the use of
said high solids aqueous suspension and/or the calcium carbonate-containing material obtained by drying said high
solids aqueous suspension in paper making, paper coating, plastic, agricultural and/or paint applications. In one em-
bodiment of the present invention, the high solids aqueous mineral and/or filler and/or pigment suspension and/or the
calcium carbonate-containing material obtained by drying said high solids aqueous suspension is used as a support for
digital printing, preferred ink jet printing, or for flexo, rotogravure and/or offset printing, most preferably for black ink
printing in inkjet printing.

[0151] According to a further aspect of the present invention, the high solids aqueous mineral and/or filler and/or
pigment suspension and/or the calcium carbonate-containing material obtained by drying said high solids aqueous
suspension can be used as filler in paper.

[0152] According to another aspect of the present invention, a coating color formulation comprising the high solids
agqueous mineral and/or filler and/or pigment suspension and/or the calcium carbonate-containing material obtained by
drying said high solids aqueous suspension is provided.
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[0153] Itis preferred that the coating color formulation comprises the high solids aqueous mineral and/or filler and/or
pigment suspension as defined above and/or the calcium carbonate-containing material obtained by drying said high
solids aqueous suspension as defined above and a natural and/or synthetic binder.

[0154] According to one preferred embodiment of the present invention, the natural and/or synthetic binder consists
of styrene-butadiene, styrene-acrylate, polyvinyl acetate, polyvinyl alcohol, starch or mixtures thereof. Preferably, the
natural and/or synthetic binder contains or consists of polyvinyl alcohol.

[0155] If the natural and/or synthetic binder comprises a mixture of at least two natural and/or synthetic binders, one
binder is preferably polyvinyl alcohol or polyvinyl acetate and a further binder is starch and/or carboxymethyl cellulose.
[0156] With regard to the amount of the natural and/or synthetic binder in the coating color formulation comprising the
high solids aqueous mineral and/or filler and/or pigment suspension and/or the calcium carbonate-containing material
obtained by drying said high solids aqueous suspension it should be noted that the amount may vary in a broad range
as long as a sufficient binding capacity is achieved. However, it is preferred that the coating color formulation comprises
the natural and/or synthetic binder in an amount between 2.5 and 20 wt.-% and preferably between 5 and 17 wt.-%,
based on the total dry weight of the coating color formulation.

[0157] In particular, it should be noted that the aforementioned advantageous properties of the high solids aqueous
mineral and/or filler and/or pigment suspension are not obtained if the at least one calcium carbonate containing material
as defined above is contacted with calcium chloride. Accordingly, the high solids agqueous mineral and/or filler and/or
pigment suspension is preferably obtainable by the method for producing a high solids aqueous mineral and/or filler
and/or pigment suspension described below.

[0158] According to another aspect of the present invention, a method for producing an aqueous calcium carbonate
containing composition is provided, comprising the steps of

a) providing an aqueous suspension comprising at least one calcium carbonate-containing material, wherein the
calcium carbonate-containing material has a charge density of between +2 and -2 C/g at pH 9,
b) providing

i) at least one strong acid selected from the group consisting of acids having a pK, value of less than or equal
to zero at +23 °C, and/or

ii) at least one salt of at least one strong acid, wherein the at least one strong acid forming the at least one salt
of at least one strong acid is selected from the group consisting of acids having a pK, value of less than or
equal to zero at +23 °C

c¢) adding the at least one strong acid and/or the at least one salt of at least one strong acid of step b) to the aqueous
suspension comprising at least one calcium carbonate-containing material of step a),

d) optionally grinding the aqueous suspension comprising at least one calcium carbonate-containing material of
step a) before and/or during and/or after step c),

wherein the high solids aqueous suspension after step c) and/or d) has

i) a solids content of at least 50 wt.-%, based on the total weight of the high solids aqueous suspension,

ii) a Brookfield viscosity at 100 rpm of < 1 000 mPas at a temperature of -5 °C,

iiiy a pH of < 6 at +23 °C, and

iv) a conductivity of between 10 and 100 mS/cm at -5 °C and at +23 °C, and wherein the high solids aqueous
suspension comprises the at least one salt of at least one strong acid in an amount from 1 to 20 wt.-%, based on
the total weight of the high solids aqueous suspension.

[0159] In one preferred embodiment of the present invention, the method further comprises step e) of providing at
least one medium strong acid selected from the group consisting of acids having a pK, value of between 0 and 2.5 at
+23 °C, preferably the at least one medium strong acid is selected from H,SO3, HSO,47, H3PO,, oxalic acid and mixtures
thereof, and/or at least one weak acid selected from the group consisting of acids having a pK, value of between >2.5
to 6.0 at +23 °C, preferably the at least one weak acid is selected from citric acid and/or tartaric acid.

[0160] If the instant invention comprises step e) of providing at least one medium strong acid and/or at least one weak
acid, the method preferably further comprises step f) of contacting the agqueous suspension comprising at least one
calcium carbonate-containing material of step a) with the at least one medium strong acid and/or at least one weak acid
during and/or after step c), and/or during and/or after optional step d).

[0161] The addition of the at least one strong acid and/or the at least one salt of at least one strong acid to the aqueous
suspension comprising a calcium carbonate-containing material of step c) and the optional contacting of the aqueous
suspension comprising a calcium carbonate-containing material of step f) can be accomplished by any conventional
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means known to the skilled person. Preferably, the addition and/or contacting is/are 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.
[0162] For example, the mixing and homogenizing may take place by means of a ploughshare mixer as e.g. already
described above.

[0163] Itisone specificrequirementofthe instant method that the aqueous suspension comprising a calcium carbonate-
containing material is provided first such that the at least one strong acid and/or the at least one salt of at least one
strong acid is added to the aqueous suspension comprising a calcium carbonate-containing material. Accordingly, it is
appreciated that method step c) is carried out in that the at least one strong acid and/or the at least one salt of at least
one strong acid is dosed into the aqueous suspension comprising a calcium carbonate-containing material.

[0164] According to one embodiment of the presentinvention, the aqueous suspension comprising a calcium carbon-
ate-containing material of step a) is ground in optional method step d). If the calcium carbonate-containing material being
part of the aqueous suspension of step a) comprises ground calcium carbonate particles, the aqueous suspension of
step a) is preferably wet ground in optional method step d).

[0165] Inone embodiment ofthe presentinvention, the aqueous suspension of step a) comprises a calcium carbonate-
containing material comprising ground calcium carbonate particles which is obtained by grinding, preferably wet grinding,
a calcium carbonate-containing material in method step d) and method steps ¢) and optional method step f) are inde-
pendently carried out before and/or during and/or after grinding, preferably wet grinding, the calcium carbonate-containing
material in method step d). Preferably, method steps c) and optional method step f) are carried out after grinding,
preferably wet grinding, the calcium carbonate containing material of the aqueous suspension in method step d).
[0166] The method step c) and/or step d) and/or step f) may be carried out at a temperature of between -5 °C and
+99 °C, preferably between +20 °C and +85 °C and most preferably between +20 °C and +50 °C and most preferably
between +50 °C and +85 °C.

[0167] According to one embodiment of the present invention, method step c) and/or step d) and/or step f) may be
carried out for at least 1 s, preferably for at least 1 min, e.g. for at least 15 min, 30 min, 1 hour, 2 hours, 4 hours, 6 hours,
8 hours, or 10 hours.

[0168] It is preferred that the addition of the at least one strong acid and/or the at least one salt of at least one strong
acid of step b) to the aqueous suspension comprising at least one calcium carbonate-containing material of step a)
according to method step c) is carried out after optional method step d). Accordingly, method step c) is carried out after
optional method step d).

[0169] If optional method step f) is carried out, it is preferred that the contacting of the aqueous suspension comprising
the calcium carbonate containing material of step a) with the at least one medium strong acid and/or at least one weak
acid of step e) is carried out after the addition of the at least one strong acid and/or the at least one salt of at least one
strong acid of step b) to the aqueous suspension comprising at least one calcium carbonate-containing material of step
a) according to method step c). Accordingly, optional method step f) is carried out after method step c).

[0170] Accordingtoone embodimentofthe presentinvention, the aqueous suspension comprising a calcium carbonate
containing material of step a) is contacted with further additives known to the skilled person. For example, the aqueous
suspension comprising a calcium carbonate containing material of step a) is further contacted with aluminium hydroxide
and/or magnesium hydroxide, preferably in form of a dry product or suspension.

[0171] Preferably, the contacting of the aqueous suspension comprising a calcium carbonate containing material of
step a) with the at least one further additive is carried out before and/or during and/or after step ¢) and/or before and/or
during and/or after optional step d) and/or before and/or during and/or after optional step f). Preferably, the contacting
of the aqueous suspension comprising a calcium carbonate containing material of step a) with the at least one further
additive is carried out after step c¢) and/or after optional step d) and/or after optional step f).

[0172] The high solids aqueous mineral and/or filler and/or pigment suspension obtained according to the inventive
method described above may be concentrated with any method known in the art according to method step g) which is
suitable for lowering the water content of the obtained high solids aqueous mineral and/or filler and/or pigment suspension.
The high solids aqueous mineral and/or filler and/or pigment suspension may be concentrated in method step g), for
example, thermally or mechanically for lowering the water content. For example, the high solids aqueous suspension
may be concentrated such that the solids content in the obtained aqueous suspension is at least 60 wt.-%, preferably
65 wt.-%, more preferably 70 wt.-% and most preferably 75 wt.-%, based on the total weight of the obtained high solids
agueous suspension.

[0173] The high solids aqueous mineral and/or filler and/or pigment suspension obtained according to the inventive
method described above may be dried with any suitable method known in the art such that a calcium carbonate-containing
material is obtained. The high solids aqueous mineral and/or filler and/or pigment suspension may be dried, for example,
thermally, e.g. by means of a spray drier or a microwave or in an oven, or mechanically, e.g. by filtration.

[0174] The inventive high solids aqueous mineral and/or filler and/or pigment suspension can be mixed with water to
obtain a diluted aqueous mineral and/or filler and/or pigment suspension of the inventive high solids aqueous mineral
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and/or filler and/or pigment suspension.
[0175] The scope and interest of the invention will be better understood based on the following examples which are
intended to illustrate certain embodiments of the invention and are non-limitative.

Examples

1. Measurement methods

pH measurement

[0176] The pH is measured at +23 °C using a Mettler Toledo Seven Easy pH meter and a Mettler Toledo InLab®
Expert Pro pH electrode. A three point calibration (according to the segment method) of the instrument is first made
using commercially available buffer solutions having pH values of 4, 7 and 10 at +20 °C (from Aldrich). The reported pH
values are the endpoint values detected by the instrument (the endpoint is when the measured signal differs by less
than 0.1 mV from the average over the last 6 seconds).

Brookfield viscosity

[0177] The Brookfield viscosity was measured by using a RVT model Brookfield™ viscometer at a temperature of +23
°C and -5 °C, and a rotation speed of 100 rpm (revolutions per minute) with the appropriate disc spindle from No 1 to
5. The reported viscosity values are the values detected by the instrument after 1 minute of measurement. Before
measuring the Brookfield viscosity the suspension was stirred for 5 minutes using a Pendraulik laboratory dissolver,
0.25 - 2.5 kW, mechanically adjustable up to 8400 rpm with an appropriate tooth disc stirrer.

Electrical conductivity measurement

[0178] The conductivity of a suspension was measured at -5 °C and +23 °C using Mettler Toledo Seven Multi instru-
mentation equipped with the corresponding Mettler Toledo conductivity expansion unit and a Mettler Toledo InLab® 730
conductivity probe, directly following stirring this suspension at 1 500 rpm using a Pendraulik tooth disc stirrer.

[0179] The instrument was first calibrated in the relevant conductivity range using commercially available conductivity
calibration solutions from Mettler Toledo. The influence of temperature on conductivity was automatically corrected by
the linear correction mode.

[0180] Measured conductivities are reported for the reference temperature of +23 °C. The reported conductivity values
are the endpoint values detected by the instrument (the endpoint is when the measured conductivity differs by less than
0.4 % from the average over the last 6 seconds).

Particle size distribution (mass % particles with a diameter < X) and weight median grain diameter (dg) of particulate
material

[0181] Weight median grain diameter and grain diameter mass distribution of a particulate material were determined
via the sedimentation method, i.e. an analysis of sedimentation behaviour in a gravimetric field. The measurement was
made with a Sedigraph™ 5120.

[0182] The method and the instrument are known to the skilled person and are commonly used to determine grain
size of fillers and pigments. The samples were pre-diluted to the right concentration by using deionized water but no
further additives, such as usually added dispersants like polyphosphate or polyacrylate as, and dispersed by using a
high speed stirrer and ultrasonic.

Weight solids (wt. %) of a material in suspension

[0183] The weight solids were determined by dividing the weight of the solid material by the total weight of the aqueous
suspension. The weight solids content was determined at +160 °C using a Moisture Analyser MJ 33, Mettler Toledo.

Specific surface (BET) measurement

[0184] The specific surface area (in m2/g) of the mineral filler was determined using the BET method, which is well
known to the skilled man (ISO 9277:1995). The total surface area (in m2) of the mineral filler was then obtained by
multiplication of the specific surface area and the mass (in g) of the mineral filler. The method and the instrument are
known to the skilled person and are commonly used to determine specific surface of fillers and pigments.
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Specific charge (C/g)

[0185] The cationic polymer demand that is necessary to achieve a charge value of zero was measured using the
Mettler DL 77 titrator and the Mitec PCD-02 detector by means of the cationic titration method. The cationic reagent
was N/200 (0.005 N) methyl glycol chitosan (chitosan), and the anionic reagent was N/400 (0.0025 N) K-polyvinyl-sulfate
(KPVS), both sold by WAKO Chemicals GmbH.

[0186] If necessary, the sample was adjusted to pH 8.0 +/- 0.1 with NaOH (0.1M) prior to measurement.

[0187] Since experience showed that the first titration is not correct, 10 ml water were first prepared in the detector
followed by the addition of 0.5 ml KPVS. Afterwards, titration with chitosan was made until it is back to shortly after the
equivalence point. Subsequently, the measurements were started. Between 0.5 and 2.0 ml of 0.005 molar reagent were
used up during the titration to obtain reproducible values.

[0188] To avoid rapid sedimentation, the sample was drawn under stirring, by means of a tared syringe. The content
of the syringe was then rinsed into the sample vessel by means of distilled water. Afterwards, the detector was filled
with distilled water up to the lower edge and the piston was inserted carefully. Subsequently, the cationic titration solution
was put on the memotitrator and the top of the burette was fixed at the detector ensuring that it does not come into
contact with the detector or the liquid. After each titration, the development of the titration was verified with the aid of
the titration curve.

[0189] Calculation of the electrochemical charge:

V-.c-z-
Charge [uEq/g] = —z .7 K

wherein K=+ 1 000

V: Consumption chitosan [ml]

c: Concentration chitosan [mol/l]
t. Titer factor chitosan

E: Weight-in quantity [g]

F: Mass fraction solids [g/g]

z: Valence (equivalence number)

[0190] The obtained charge value of . Val/g was converted into C/g by multiplication with the Faraday constant as
follows:

[C/g] = [uVal/g] - 0.096485

Optical density

[0191] The optical density is a dimension for the thickness of the colour layer above the substrate. Optical density
values are calculated based on the spectral measurement, therefore slight differences to the measurement with a
densitometer may occur. The calculation is made according to the DIN Norm 16536-2.

2. Examples

A. Suspensions comprising calcium carbonate-containing material

[0192] Thedetailsregarding the suspensions comprising calcium carbonate-containing material as used inthe example
section are described in the following:

Suspension 1
[0193] A natural calcium carbonate (marble) of Italian origin is obtained by first autogenously dry grinding 10 to 300
mm calcium carbonate rocks to a fineness corresponding to a dsq value of between 42 to 48 um, and subsequently wet

grinding this dry-ground product at +30 to +35°C in water in a 1.4-litre vertical attritor mill (Dynomill) at a weight solids
content of about 75 wt.-%, based on the total weight of the slurry, until 90 wt.-% of the particles have a diameter <2 um,

17



10

15

20

25

30

35

40

45

50

55

EP 2 679 638 B1

16 wt.-% have a diameter < 0.2 um, and a dg value of 0.9 um was reached, using 0.82 wt.-% in respect to dry CaCO,
of a comb polymer having a specific charge of -49 C/g measured at pH 5.9 and -69 C/g measured at pH 8 and an intrinsic
viscosity of 30.3 ml/ig (MelPers® 2450, available from BASF, Germany). The charge density of the calcium carbonate-
containing material in the suspension was -0.3 C/g at pH 9. The specific surface (BET) was determined to be 10.9 m2/g.

Suspension 2

[0194] A natural calcium carbonate (marble) of Italian origin is obtained by first autogenously dry grinding 10 to 300
mm calcium carbonate rocks to a fineness corresponding to a dsq value of between 42 to 48 um, and subsequently wet
grinding this dry-ground product at +30 to +35°C in water in a 1.4-litre vertical attritor mill (Dynomill) at a weight solids
content of about 75.9 wt.-%, based on the total weight of the slurry, until 90 wt.-% of the particles have a diameter < 2
pwm, 12 wt.-% have a diameter < 0.2 um, and a d5, value of 0.9 um was reached, using 1.44 wt.-% in respect to dry
CaCO, of a comb polymer having a specific charge of -92 C/g measured at pH 8 and an intrinsic viscosity of 12.5 ml/g
(MelPers® 4343, available from BASF, Germany). The charge density of the calcium carbonate-containing material in
the suspension was -0.75 C/g at pH 9. The specific surface (BET) was determined to be 10.5 m2/g.

Suspension 3

[0195] A natural calcium carbonate (marble) of Italian origin is obtained by first autogenously dry grinding 10 to 300
mm calcium carbonate rocks to a fineness corresponding to a dsq value of between 42 to 48 um, and subsequently wet
grinding this dry-ground product at +30 to +35°C in water in a 1.4-litre vertical attritor mill (Dynomill) at a weight solids
content of about 76 wt.-%, based on the total weight of the slurry, until 92 wt.-% of the particles have a diameter <2 pum,
18 wt.-% have a diameter < 0.2 um, and a dg; value of 0.75 um was reached, using 1.1 wt.-% in respect to dry CaCOg4
of a comb polymer having a specific charge of -49 C/g measured at pH 5.9 and -69 C/g measured at pH 8 and an intrinsic
viscosity of 30.3 ml/ig (MelPers® 2450, available from BASF, Germany). The charge density of the calcium carbonate-
containing material in the suspension was -0.4 C/g at pH 9. The conductivity of the suspension was measured as being
510 uS/cm, while the pH of the suspension was 7.9 at +23 °C. The specific surface (BET) was determined to be 11.9 m2/g.

Example 1 (Comparative Example)

[0196] This example illustrates the prior art and concerns the processing of a suspension comprising a calcium car-
bonate-containing material in combination with a solution comprising a calcium salt of hydrochloric acid. In particular,
the calcium carbonate-containing material is added to the solution comprising a calcium salt of hydrochloric acid.
[0197] 30 g CaCl, (Fluka) were dissolved in 70 ml distilled water. The obtained solution had a pH of 8.6 at +23 °C.
Into this solution, 30 g CaCO4 (Fluka) were dispersed under agitation to form a suspension of CaCOj, in CaCl, solution.
The obtained suspension had a pH of 8.6 at +23 °C. Into this suspension 0.4 g Melpers 4343 (available from BASF,
Germany), in form of a 50 wt.-% solution (BASF), based on the total weight of the solution, corresponding to 0.66 wt.-
% in respect to CaCOj in the suspension, were dosed under agitation. The obtained suspension had a pH of 8.6 at +23
°C after 1 hour.

[0198] As can be gathered from the details regarding the measured pH, no pH drop to below 6 at +23 °C was observed.

Example 2 (Comparative Example)

[0199] This example illustrates the prior art and concerns the processing of a suspension comprising a calcium car-
bonate-containing material in combination with a solution comprising a calcium salt of hydrochloric acid. In particular,
the calcium carbonate-containing material is added to the solution comprising a calcium salt of hydrochloric acid.
[0200] 20 g CaCl, (Fluka) were dissolved in 60 ml distilled water in presence of 2.1 g Melpers 4343 (available from
BASF, Germany), in form of a 50 wt.-% solution (BASF), based on the total weight of the solution, and at a temperature
of +50 °C. The obtained solution had a pH of 7.7 at +23 °C. Into this solution, 100 g CaCOj (Fluka) were dispersed
under agitation at about 35 °C to form a suspension of CaCO4 in CaCl, solution. The obtained suspension had a pH of
7.3 at +23 °C after 1 hour.

[0201] As can be gathered from the details regarding the measured pH, no pH drop to below 6 at +23 °C was observed.

Example 3 (Inventive Example)
[0202] This example illustrates the invention and concerns the processing of a suspension comprising a calcium

carbonate-containing material with high dry matter content in combination with hydrochloric acid as strong acid. In
particular, the hydrochloric acid is added to the calcium carbonate-containing material.
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[0203] 598 g of the 75 wt.-% of suspension 1 was placed in a stirred 1 liter glass backer and heated under agitation
to +70 °C. To this suspension hydrochloric acid was added drop wise as a 10 wt.-% solution. The goal was to add 164
g of the hydrochloric acid solution in 45 minutes. The obtained aqueous suspension had solids content of 59.1 wt.-%,
based on the total weight of the suspension.

[0204] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 1.

Table 1

5°C | +23°C

Brookfield viscosity after 1 hour [mPas] 35

Brookfield viscosity after 1 day [mPas] 65

pH after 1 hour 54
pH after 1 day 5.57
pH after 3 days 5.58
pH after 6 days 5.94
Conductivity after 6 days [mS/cm] 421 53.0

[0205] From Table 1 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.

Example 4 (Inventive Example)

[0206] This example illustrates the invention and concerns the processing of a suspension comprising calcium car-
bonate-containing material with high dry matter content in combination with hydrochloric acid as strong acid. In particular,
the hydrochloric acid is added to the calcium carbonate-containing material.

[0207] 610 g of the 75.9 wt.-% of suspension 3 was placed in a stirred 1 liter glass backer and heated under agitation
to +75 °C.

[0208] To this suspension hydrochloric acid was added drop wise in form of a 10 wt.-% solution. The goal was to add
164 g of the hydrochloric acid solution in 45 minutes. The obtained aqueous suspension had solids content of 59.3 wt.-
%, based on the total weight of the suspension (suspension 4).

[0209] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 2.

Table 2
-5°C | +23°C

Brookfield viscosity after 6 day [mPas] 65 70

pH after 1 hour 5.13
pH after 2 days 542
pH after 3 days 5.41
pH after 6 days 5.70
Conductivity after 6 days [mS/cm] 44.9 53.0

[0210] From Table 2 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.
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Example 5 (Inventive Example)

[0211] This example illustrates the invention and concerns the processing of a suspension comprising calcium car-
bonate-containing material with high dry matter content in combination with hydrochloric acid as strong acid. In particular,
the hydrochloric acid is added to the calcium carbonate-containing material.

[0212] 598 g of the 75 wt.-% of suspension 1 was placed in a stirred 1 liter glass backer and heated under agitation
to +80 °C. To this suspension hydrochloric acid was added drop wise as a 37 wt.-% solution. The goal was to add 12.7
g of the hydrochloric acid solution in 45 minutes. The obtained aqueous suspension had solids content of 67.4 wt.-%,
based on the total weight of the suspension.

[0213] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 3.

Table 3

5°C | +23°C

Brookfield viscosity after 1 hour [mPas] 60

Brookfield viscosity after 6 days [mPas] 85

pH after 1 hour 4.6
pH after 2 days 4.78
pH after 6 days 5.22
Conductivity after 6 days [mS/cm] 89.7 80.0

[0214] From Table 3 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.

Example 6 (Inventive Example)

[0215] This example illustrates the invention and concerns the processing of a suspension comprising calcium car-
bonate-containing material with high dry matter content in combination with nitric acid as strong acid. In particular, the
nitric acid is added to the calcium carbonate-containing material.

[0216] 598 g of the 75 wt.-% of suspension 1 was placed in a stirred 1 liter glass backer and heated under agitation
to +60 °C. To this suspension nitric acid was added drop wise as a 65 wt.-% solution. The goal was to add 46.8 g of the
nitric acid solution in 45 minutes. The obtained aqueous suspension had solids content of 74.4 wt.-%, based on the total
weight of the suspension.

[0217] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 4.

Table 4

5°C | +23°C

Brookfield viscosity after 1 hour [mPas] 60

Brookfield viscosity after 6 day [mPas] | 125

pH after 1 hour 5.7
pH after 1 day 57
pH after 2 days 5.79
Conductivity after 6 days [mS/cm] 351 38.4

[0218] From Table 4 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
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24 hours.
Example 7 (Inventive Example)

[0219] This example illustrates the invention and concerns the processing of a suspension comprising calcium car-
bonate-containing material with high dry matter content in combination with hydrochloric acid as strong acid. In particular,
the hydrochloric acid is added to the calcium carbonate-containing material.

[0220] 1064 g of the 75 wt.-% of suspension 1 was placed in a stirred 1 liter glass backer and agitated. The Brookfield
viscosity of the suspension was 60 mPas measured at 100 rpm and +23 °C. To this suspension hydrochloric acid was
added drop wise at 20 °C as a 32 wt.-% solution. The goal was to add 182.5 g of the hydrochloric acid solution in 45
minutes. The obtained aqueous suspension had solids content of 68.2 wt.-%, based on the total weight of the suspension.
[0221] The Brookfield viscosity of the suspension was 60 mPas measured at 100 rpm and +23 °C, the pH at +23 °C
was 4.45 measured 1 hour after the preparation of the suspension. 1 hour after the preparation of the suspension, the
suspension was stored at +80 °C for 6 hours and cooled back to +23 °C.

[0222] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 5.

Table 5

-10°C | -5°C | +5°C | +23°C
Brookfield viscosity after 3 days [mPas] 107 106 96

Brookfield viscosity after 6 days [mPas] 80

pH after 1 day 5.95
pH after 6 days 5.18
Conductivity after 6 days [mS/cm] 914 81.7

[0223] From Table 5 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.

Example 8 (Inventive Example)

[0224] Thisexampleillustratestheinvention and concerns the processing of suspension comprising calcium carbonate-
containing material with high dry matter content in combination with nitric acid as strong acid and a salt of a strong acid.
In particular, the nitric acid is added to the calcium carbonate-containing material.

[0225] 598 g of the 75 wt.-% of suspension 1 was placed in a stirred 1 liter glass backer and heated under agitation
to +70 °C. To this suspension nitric acid was added drop wise as a 65 wt.-% solution. The goal was to add 46.8 g of the
nitric acid solution in 45 minutes. The obtained aqueous suspension was cooled to +20 °C and 23.4 g lithium chloride
was added to the suspension under agitation. The obtained aqueous suspension had solids content of 75.9 wt.-%, based
on the total weight of the suspension.

[0226] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 6.

Table 6
6°C | -1°C | +23°C
Brookfield viscosity after 1 hour [mPas] 90
Brookfield viscosity after 1 day [mPas] 152 93
Brookfield viscosity after 2 days [mPas] 97
pH after 1 day 55 5.6
Conductivity after 6 days [mS/cm] 53.1 56.4
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[0227] From Table 6 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.

Example 9 (Inventive Example)

[0228] This example illustrates the invention and concerns the processing of a suspension comprising calcium car-
bonate containing material with high dry matter content in combination with hydrochloric acid as strong acid and a
medium strong acid. In particular, the hydrochloric acid is added to the calcium carbonate-containing material.

[0229] 717 g of the 59.3 wt.-% of suspension 4, obtained in Example 4, were placed in a 500 ml glass flask. To this
suspension phosphoric acid was slowly dosed under agitation as 85 wt.-% solution at +23 °C over a period of 20 min.
The obtained aqueous suspension had solids content of 59.0 wt.-%, based on the total weight of the suspension (sus-
pension 5).

[0230] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 7.

Table 7
5°C | +23°C

Brookfield viscosity after 1 hour [mPas] 75

Brookfield viscosity after 4 days [mPas] 62 65

pH after 1 hour 4.8
pH after 1 day 55
pH after 4 days 5.97 5.7
pH after 3 weeks 55
pH after 6 weeks 54
Conductivity after 4 days [mS/cm] 52.4 47.7

[0231] From Table 7 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material and a medium strong acid as additive shows an unexpected drop of pH to below 6
compared to the prior art suspensions of Examples 1 and 2 and features a low viscosity at -5 °C as well as a good
stability in acidic environment over more than 24 hours.

Example 10 (Inventive Example)

[0232] This example illustrates the invention and concerns the application of suspension 5, obtained in Example 9,
as coating color in inkjet application.

[0233] A polyvinyl alcohol solution (1) was prepared by dissolving 3 g of PVA BP 05 A (Supplier, Chang Chun Petro-
chemical Co., Ltd, 301 Songkiang Road, 7th Fl., Taipei, Taiwan, 10477) in 15 g deionized water at +90°C in 20 minutes
under agitation.

[0234] 100 g of the aqueous suspension 5, obtained in Example 9, were mixed under agitation with 18 g of the PVA
solution (1). The obtained coating color had solids content of 55 wt.-% based on the total weight of the coating color.
[0235] The obtained coating color was applied on 80 g/m? office paper "Centro Pro" hochweiss, holzfrei, matt (Art. No
105570, commercially available from Inapa, Switzerland) in a range of different coat weights (using different rods; rod
0 obtains a coat weight of 10.1 g/m2, rod 1 obtains a coat weight of 12.1 g/m2) by using a laboratory coater Typ Model
624 from Ericksen, 58675 Hemer, Germany. The papers were dried for 10 min at +80 °C and conditioned before printing
at +23 °C, 50 % rel. air humidity for 24 hour.

[0236] The coatings were tested at +23 °C and 50 % rel. air humidity by using a HP color inkjet printer (HP Deskjet
1000, product No CH340B, model No J110a) for black and color (HP Ink Cartridge 301 "black" CH561E and "tri-color"
CH562E) on 4 x 4 cm squares and Rod 0 to Rod 3.

[0237] The optical density of the test samples, i.e. coated with the inventive coating color, was compared to non coated
blank paper being a 80 g/m?2 office paper "Centro Pro" hochweiss, holzfrei, matt (Art. No 105570, commercially available
from Inapa, Switzerland). The details regarding the measured optical density can be taken from Table 8.
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Table 8

Prior art blank / no coating | Invention Coat weight
10.1g/m2  12.1 g/m2

OD Black *** 1.89 2.54 2.59
OD Blue *** 1.13 1.44 1.45

*** Optical density Spectrolino™, Spectrophotometer, Handheld sys-
tem

[0238] From Table 8 it can be gathered that the coating of the raw paper with the coating color comprising the inventive
high solids aqueous suspension shows a clear improvement in color density compared to the non-coated blank paper
of the prior art.

Example 11 (Inventive Example)

[0239] This example illustrates the invention and concerns the processing of a suspension comprising calcium car-
bonate-containing material with high dry matter contentin combination with hydrochloric acid as strong acid and aluminium
hydroxide. In particular, the hydrochloric acid is added to the calcium carbonate-containing material.

[0240] A suspension A was formed by dispersing 70 g Al(OH)5 under agitation in 30 g of tap water. Furthermore, 2 g
of a comb polymer having a specific charge of -49 C/g measured at pH 5.9 and -69 C/g measured at pH 8 and an intrinsic
viscosity of 30.3 mlig (MelPers® 2450, available from BASF, Germany) was added. The pH of the suspension A at +23
°C after 1 hour of preparation was 8.4, the Brookfield viscosity after 1 hour and 24 hours of preparation was < 1 000
mPas measured at 100 rpm and +23 °C.

[0241] A suspension B was formed under agitation for 10 minutes by adding 14 g of AICI5 x 6 H,O (Fluka, Switzerland
Order No. 06232) to suspension A. The obtained aqueous suspension had solids content of 70.1 wt.-%, based on the
total weight of the suspension B.

[0242] The details regarding the measured Brookfield viscosities (determined at +23 °C and 100 rpm), pH at +23 °C
and conductivity can be taken from Table 9.

Table 9

+23 °C

Brookfield viscosity after 1 hour [mPas] | <1 000

Brookfield viscosity after 1 day [mPas] | <1 000

pH after 10 min 0.70
pH after 1 hour 1.40
pH after 1 day 1.67
Conductivity after 1 days [mS/cm] 46.3

[0243] 100 g of the 59 wt.-% of suspension 5, obtained in Example 9, were placed in a 200 ml glass flask. To this
agueous suspension, 100 g of suspension B were slowly added under agitation at +23 °C over a period of 60 min. The
obtained aqueous suspension had solids content of 62.9 wt.-%, based on the total weight of the suspension.

[0244] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity can be taken from Table 10.

Table 10
-5°C | +23°C
Brookfield viscosity after 1 hour [mPas] 288
Brookfield viscosity after 6 hours [mPas] 344

Brookfield viscosity after 10 days [mPas] | <700 | <700

pH after 1 hour 4.2
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(continued)

5°C | +23°C
pH after 6 hours 4.6
pH after 10 days 4.5

[0245] From Table 10 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material and aluminium hydroxide as additive shows an unexpected drop of pH to below 6 compared
to the prior art suspensions of Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic
environment over more than 24 hours.

Example 12 (Inventive Example)

[0246] This example illustrates the invention and concerns the processing of a suspension comprising a calcium
carbonate-containing material with high dry matter content in combination with a calcium salt of hydrochloric acid. In
particular, the calcium salt of hydrochloric acid is added to the calcium carbonate-containing material.

[0247] 315 gofthe 76 wt.-% of suspension 3, having a pH of 7.9 at +23 °C, was placed in a stirred 250 ml glass backer
at +23 °C. To this suspension 31.7 g CaCl, x 2 H,O were added under agitation in 5 minutes. The goal was to add in
total 23.9 g of the calcium salt of hydrochloric acid. The obtained aqueous suspension had solids content of 75.5 wt.-
%, based on the total weight of the suspension.

[0248] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity at +23 °C can be taken from Table 11.

Table 11
at Temp. of: -5°C | +23°C
Brookfield viscosity after 6 hour [mPas] 45 45
pH after 1 hour 4.6
pH after 1 day 4.8
pH after 7 day 4.9
Conductivity after 1 hour [mS/cm] 64.6

[0249] From Table 11 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.

[0250] In comparison reasons, 31.7 g CaCl, x 2 H,O were dissolved in 75 g water under agitation. The goal was to
have approximately the same concentration of the calcium salt of hydrochloric acid as in the liquid phase of the suspension
of this example as described above. The details regarding the measured pH at +23 °C and conductivity at +23 °C can
be taken from Table 12

Table 12
at Temp. of: +23 °C
pH after 1 hour 9.4
pH after 7 day 9.2
Conductivity after 1 hour [mS/cm] 61.1

[0251] From the details set out in Table 11 versus Table 12, it can be gathered that totally surprising the inventive
high solids aqueous suspension comprising a calcium carbonate-containing material has a stable acidic pH of far below
6 at +23 °C combining an alkaline suspension of calcium carbonate having a pH of 8.4 with an alkaline solution of calcium
salt of hydrochloric acid having a pH of about 9.4 (as outlined in Table 12).
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Example 13 (Inventive Example)

[0252] This example illustrates the invention and concerns the processing of a suspension comprising a calcium
carbonate-containing material with high dry matter content in combination with a calcium salt of nitric acid. In particular,
the calcium salt of nitric acid is added to the calcium carbonate-containing material.

[0253] 500 g ofthe 76 wt.-% of suspension 3 was placed in a stirred 1 000 ml glass backer at +23 °C. To this suspension
54 g Ca(NO3), x 4 H,O were added under agitation in 5 minutes. The goal was to add in total 37.5 g of the calcium salt
of nitric acid. The obtained aqueous suspension had solids content of 75.3 wt.-%, based on the total weight of the
suspension.

[0254] The details regarding the measured Brookfield viscosities (determined at -5 °C and +23 °C and 100 rpm), pH
at +23 °C and conductivity at +23 °C can be taken from Table 13.

Table 13
at Temp. of: 5°C | +23°C
Brookfield viscosity after 6 hour [mPas] 55 65
pH after 1 hour 55
pH after 1 day 5.8
Conductivity after 1 hour [mS/cm] 34.6

[0255] From Table 13 it can be gathered that the inventive high solids aqueous suspension comprising a calcium
carbonate-containing material shows an unexpected drop of pH to below 6 compared to the prior art suspensions of
Examples 1 and 2 and features a low viscosity at -5 °C as well as a good stability in acidic environment over more than
24 hours.

Example 14 (inventive Example)

[0256] This example illustrates the invention and concerns the processing of a suspension comprising a calcium
carbonate in combination with a solution comprising a calcium salt of hydrochloric acid. In particular, the calcium salt of
hydrochloric acid is added to the calcium carbonate-containing material.

[0257] 70 g CaCO4 (Fluka) were dispersed under agitation in 70 ml distilled water to form a suspension of CaCO,.
Into this suspension 1.5 g Melpers 4343 (available from BASF, Germany), in form of a 50 wt.-% solution (BASF), based
on the total weight of the solution, were added. The obtained suspension had a pH of 7.5 at +23 °C. Into this suspension,
3 g CaCl, (Fluka) were dosed under agitation to form a CaCO; suspension comprising CaCl,. Subsequently, further 4
g CaCl, (Fluka) were dosed under agitation into the suspension to form a CaCO; suspension comprising CaCls.
[0258] The details regarding the measured pH at +23 °C can be taken from Table 14.

Table 14
at Temp. of: +23°C
pH after 1 hour 5.4
pH after 5 days 5.9

[0259] As can be gathered from the details regarding the measured pH, an unexpected drop of pH to below 6 at +23
°C was observed.
Claims
1. A high solids aqueous mineral and/or filler and/or pigment suspension in acidic pH environment comprising:
a) at least one calcium carbonate-containing material comprising calcium carbonate-containing particles, and
b) at least one salt of at least one strong acid, wherein the at least one strong acid forming the at least one salt

of at least one strong acid is selected from the group consisting of acids having a pK, value of less than or
equal to zero at +23 °C,
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wherein the high solids aqueous suspension has

i) a solids content of at least 50 wt.-%, based on the total weight of the high solids aqueous suspension,

ii) a Brookfield viscosity at 100 rpm of <1 000 mPas at a temperature of - 5 °C

i) a pH of < 6 at +23 °C, and

iv) a conductivity of between 10 and 100 mS/cm at -5 °C and at +23 °C, and wherein the high solids aqueous
suspension comprises the at least one salt of at least one strong acid in an amount of from 1 to 20 wt.-%, based
on the total weight of the high solids aqueous suspension.

The high solids aqueous mineral and/or filler and/or pigment suspension of claim 1, wherein the calcium carbonate-
containing particles of the at least one calcium carbonate-containing material are selected from among natural
calcium carbonate, precipitated calcium carbonate or mixtures thereof.

The high solids aqueous mineral and/or filler and/or pigment suspension of claim 1 or 2, wherein the calcium
carbonate-containing particles of the at least one calcium carbonate-containing material have a weight median
particle size dsg from 0.1 to 50 wm, preferably from 0.25 to 50 um, more preferably from 0.3 to 5 um, and most
preferably from 0.4 to 3 um.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the calcium carbonate-containing particles of the at least one calcium carbonate-containing material have a specific
surface area of from 0.1 m2/g to 200 m2/g, preferably from 0.1 m2/g to 50 m2/g and more preferably from 0.1 m2?/g
to 20 m2/g, measured using nitrogen and the BET method.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension comprises the at least one calcium carbonate-containing material in an amount
of at least 50 wt.-%, preferably from 50 to 82 wt.-%, more preferably from 55 to 82 wt.-%, even more preferably from
60 to 78 wt.-% and most preferably from 65 to 78 wt.-%, based on the total weight of the high solids aqueous
suspension.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the at least one calcium carbonate-containing material comprises at least one comb polymer, preferably the surface
of the calcium carbonate-containing particles of the at least one calcium carbonate-containing material are coated
with the at least one comb polymer.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the at least one calcium carbonate-containing material comprises at least one comb polymer having an intrinsic
viscosity in the range of 5 to 99 ml/g, preferably in the range of 10 to 80 ml/g and most preferably in the range of
10 to 50 ml/g.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the at least one salt of at least one strong acid comprises a divalent and/or trivalent cation, preferably the divalent
cation is selected from the group consisting of calcium, magnesium, strontium and mixtures thereof and/or the
trivalent cation preferably is aluminum.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the at least one strong acid forming the at least one salt of at least one strong acid is selected from the group
consisting of hydrochloric acid, nitric acid and mixtures thereof.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension comprises at least one comb polymer in an amount from 0.01 to 5 wt.-%, based
on the total dry weight of the calcium carbonate-containing material in the suspension, preferably from 0.05 to 4 wt.-
%, more preferably from 0.1 to 3 wt.-%, even more preferably from 0.2 to 2 wt.-%, and most preferably from 0.25
to 1.5 wt.-% or from 0.5 to 1.25 wt.-%.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension has solids content from 50 to 82 wt.-%, preferably from 55 to 82 wt.-%, more
preferably from 60 to 78 wt.-% and most preferably from 65 to 78 wt.-%, based on the total weight of the high solids
aqueous suspension.
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The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension has a Brookfield viscosity at 100 rpm from 25 to 1 000 mPas at a temperature
of -5 °C, preferably from 25 to 700 mPas at -5 °C, more preferably from 25 to 500 mPas at -5 °C and most preferably
from 50 to 300 mPas at -5 °C.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension has a pH of between 4 and < 6 at +23 °C, preferably a pH of between 4.5 and
<6 at +23 °C and preferably a pH of between 5 and < 6 at +23 °C.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension has a conductivity of between 20 mS/cm and 100 mS/cm measured at -5 °C
and +23 °C and preferably between 30 mS/cm and 100 mS/cm measured at - 5 °C and +23 °C.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension further comprises at least one reaction product or products of the at least one
calcium carbonate-containing material with at least one medium strong acid and/or at least one reaction product or
products of the at least one calcium carbonate-containing material with at least one weak acid.

The high solids aqueous mineral and/or filler and/or pigment suspension of claim 16, wherein the at least one medium
strong acid forming the at least one reaction product or products of the at least one calcium carbonate-containing
material is selected from the group consisting of acids having a pK, value of between 0 and 2.5 at +23 °C, preferably
the at least one medium strong acid is selected from H,SO4, HSO,4, H3PO,, oxalic acid and mixtures thereof and/or
the at least one weak acid forming the at least one reaction product or products of the at least one calcium carbonate-
containing material is selected from the group consisting of acids having a pK, value of between >2.5 and 6 at +23
°C, preferably the at least one weak acid is selected from citric acid, tartaric acid and mixtures thereof.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the molar quantity of the sum, expressed by the generated H;O* ions, of the at least one medium strong acid forming
the at least one reaction product or products of the at least one calcium carbonate-containing material and/or the
at least one weak acid forming the at least one reaction product or products of the at least one calcium carbonate-
containing material and the at least one strong acid forming the at least one salt of at least one strong acid relative
to the quantity of moles of CaCO; is in total between 0.01 and 1.9.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension further comprises aluminum hydroxide and/or magnesium hydroxide.

The high solids aqueous mineral and/or filler and/or pigment suspension of any one of the preceding claims, wherein
the high solids aqueous suspension has a positive charge density at pH 5, preferably of at least +0.1 C/g at pH 5,
more preferably of at least +0.5 C/g at pH 5, even more preferably of at least +1 C/g at pH 5 and most preferably
of at least +1.5 C/g at pH 5.

A method for producing a high solids aqueous mineral and/or filler and/or pigment suspension as defined in any
one of claims 1 to 19, comprising the steps of

a) providing an aqueous suspension comprising at least one calcium carbonate-containing material, as defined
in any one of claims 1 to 7, wherein the calcium carbonate-containing material has a charge density of between
+2and-2 C/gatpH?9,,

b) providing

i) at least one strong acid selected from the group consisting of acids having a pK, value of less than or
equal to zero at +23 °C as defined in any one of claims 1 or 9, and/or

ii) at least one salt of at least one strong acid, wherein the at least one strong acid forming the at least one
salt of at least one strong acid is selected from the group consisting of acids having a pK, value of less
than or equal to zero at +23 °C as defined in any one of claims 1, 8 or 9,

¢) adding the at least one strong acid and/or the at least one salt of at least one strong acid of step b) to the

agueous suspension comprising at least one calcium carbonate-containing material of step a),
d) optionally grinding the aqueous suspension comprising at least one calcium carbonate-containing material
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of step a) before and/or during and/or after step c),
wherein the high solids aqueous suspension after step c) and/or d) has

i) a solids content of at least 50 wt.-%, based on the total weight of the high solids aqueous suspension,

ii) a Brookfield viscosity at 100 rpm of < 1 000 mPas at a temperature of -5 °C,

ii) a pH of < 6 at +23 °C, and

iv) a conductivity of between 10 and 100 mS/cm at -5 °C and at +23 °C, and wherein the high solids aqueous
suspension comprises the at least one salt of at least one strong acid in an amount of from 1 to 20 wt.-%, based
on the total weight of the high solids aqueous suspension.

The method of claim 20, wherein the method further comprises step e) of providing at least one medium strong acid
selected from the group consisting of acids having a pK, value of between 0 and 2.5 at +23 °C, preferably the at
least one medium strong acid is selected from H,SO3, HSO,47, H3PO4, oxalic acid and mixtures thereof, and/or at
least one weak acid selected from the group consisting of acids having a pK, value of between >2.5 to 6.0 at +23
°C, preferably the at least one weak acid is selected from citric acid and/or tartaric acid.

The method of claim 21, wherein the method further comprises step f) of contacting the aqueous suspension com-
prising at least one calcium carbonate-containing material of step a) with the at least one medium strong acid and/or
at least one weak acid of step e) during and/or after step c), and/or during and/or after optional step d).

The method of any one of claims 20 to 22, wherein step ¢) and/or step d) and/or step f) is carried out at a temperature
of between +5 °C and +99 °C, preferably between +20 °C and +85 °C and most preferably between +20 °C and
+50 °C and most preferably between +50 °C and +85 °C.

The method of any one of claims 20 to 23, wherein the method further comprises step g) of concentrating the
obtained high solids aqueous mineral and/or filler and/or pigment suspension.

The method of any one of claims 20 to 24, wherein the method further comprises drying the obtained high solids
aqueous mineral and/or filler and/or pigment suspension.

Calcium carbonate-containing material obtainable by drying the high solids aqueous mineral and/or filler and/or
pigment suspension of any one of claims 1 to 19.

Use of the high solids aqueous mineral and/or filler and/or pigment suspension of any one of claims 1 to 19 and/or
the calcium carbonate-containing material of claim 26 in paper making, paper coating, plastic, agricultural and/or
paint applications.

Use of the high solids aqueous mineral and/or filler and/or pigment suspension of any one of claims 1 to 19 and/or
the calcium carbonate-containing material of claim 26 as filler in paper.

The use of claim 27, wherein the high solids aqueous mineral and/or filler and/or pigment suspension and/or the
calcium carbonate-containing material is used as a support for digital printing, preferred ink jet printing, or for flexo,
rotogravure and/or offset printing, most preferably for black ink printing in inkjet printing.

A coating color formulation comprising the high solids aqueous mineral and/or filler and/or pigment suspension of
any one of claims 1 to 19 and/or the calcium carbonate-containing material of claim 26 and a natural and/or synthetic
binder, the binder preferably consisting of styrene-butadiene, styrene-acrylate, polyvinyl acetate, polyvinyl alcohol,
starch or mixtures thereof, and most preferably the binder contains or consists of polyvinyl alcohol.

Patentanspriiche

1.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt und in einer
Umgebung mit saurem pH, umfassend:

a) wenigstens ein Calciumcarbonat enthaltendes Material, das Calciumcarbonat enthaltende Partikel umfasst,
und
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b) wenigstens ein Salz von wenigstens einer starken Saure, wobei die wenigstens eine starke Saure, die das
wenigstens eine Salz von wenigstens einer starken Saure bildet, ausgewahltist aus der Gruppe bestehend aus
Séuren mit einem pK,-Wert kleiner oder gleich 0 bei +23°C,

wobei die wassrige Suspension mit einem hohen Feststoffgehalt aufweist:

i) einen Feststoffgehalt von wenigstens 50 Gew.-%, bezogen auf das Gesamtgewicht der wassrigen Suspension
mit einem hohen Feststoffgehalt,

ii) eine Brookfield-Viskositat bei 100 U/min von < 1 000 mPa-s bei einer Temperatur von -5°C,

iii) einen pH von < 6 bei +23°C, und

iv) eine Leitfahigkeit zwischen 10 und 100 mS/cm bei -5°C und bei +23°C, und

wobei die wassrige Suspension mit einem hohen Feststoffgehalt das wenigstens eine Salz von wenigstens
einer starken Saure in einer Menge von 1 bis 20 Gew.-% umfasst, bezogen auf das Gesamtgewichtder wéassrigen
Suspension mit einem hohen Feststoffgehalt.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach Anspruch
1, beider die Calciumcarbonat enthaltenden Partikel des wenigstens einen Calciumcarbonat enthaltenden Materials
ausgewahlt sind aus natlrlichem Calciumcarbonat, gefélltem Calciumcarbonat, oder Gemischen davon.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach Anspruch
1 oder 2, bei der die Calciumcarbonat enthaltenden Partikel des wenigstens einen Calciumcarbonat enthaltenden
Materials eine gewichtsgemittelte Partikelgrésse dgy von 0,1 bis 50 wm aufweisen, bevorzugt von 0,25 bis 50 um,
bevorzugter von 0,3 bis 5 wm, und am meisten bevorzugt von 0,4 bis 3 um.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriche, bei der die Calciumcarbonat enthaltenden Partikel des wenigstens einen Calci-
umcarbonat enthaltenden Materials eine spezifische Oberflache von 0,1 m2/g bis 200 m2/g aufweisen, bevorzugt
von 0,1 m2/g bis 50 m2/g, und bevorzugter von 0,1 m2/g bis 20 m2?/g, gemessen durch Verwenden von Stickstoff
und dem BET-Verfahren.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt das wenigstens
eine Calciumcarbonat enthaltende Material in einer Menge von wenigstens 50 Gew.-% umfasst, bevorzugt von 50
bis 82 Gew.-%, bevorzugter von 55 bis 82 Gew.-%, noch bevorzugter von 60 bis 78 Gew.-%, und am meisten
bevorzugt von 65 bis 78 Gew.-%, bezogen auf das Gesamtgewicht der wassrigen Suspension mit einem hohen
Feststoffgehalt.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der das wenigstens eine Calciumcarbonat enthaltende Material wenigstens
ein Kammpolymer umfasst, bevorzugt ist die Oberflache der Calciumcarbonat enthaltenden Partikel des wenigstens
einen Calciumcarbonat enthaltenden Materials mit dem wenigstens einen Kammpolymer beschichtet.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der das wenigstens eine Calciumcarbonat enthaltende Material wenigstens
ein Kammpolymer mit einer intrinsischen Viskositat im Bereich von 5 bis 99 ml/g umfasst, bevorzugt im Bereich von
10 bis 80 ml/g, und am meisten bevorzugt im Bereich von 10 bis 50 ml/g.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
dervorhergehenden Anspriiche, beider das wenigstens eine Salz von wenigstens einer starken S&ure ein divalentes
und/oder trivalentes Kation umfasst, bevorzugt ist das divalente Kation ausgewahlt aus der Gruppe bestehend aus
Calcium, Magnesium, Strontium und Gemischen davon, und/oder das trivalente Kation ist bevorzugt Aluminium.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriche, bei der die wenigstens eine starke Saure, die das wenigstens eine Salz von we-
nigstens einer starken Saure bildet, ausgewahlt ist aus der Gruppe bestehend aus Salzsaure, Salpetersaure und
Gemischen davon.

10. Wassrige Mineral- und/oder Fullstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
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der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt wenigstens ein
Kammpolymer in einer Menge von 0,01 bis 5 Gew.-% umfasst, bezogen auf das Gesamttrockengewicht des Cal-
ciumcarbonat enthaltenden Materials in der Suspension, bevorzugt von 0,05 bis 4 Gew.-%, bevorzugter von 0,1 bis
3 Gew.-%, noch bevorzugter von 0,2 bis 2 Gew.-%, und am meisten bevorzugt von 0,25 bis 1,5 Gew.-%, oder von
0,5 bis 1,25 Gew.-%.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt einen Feststoff-
gehalt von 50 bis 82 Gew.-% aufweist, bevorzugt von 55 bis 82 Gew.-%, bevorzugter von 60 bis 78 Gew.-%, und
am meisten bevorzugt von 65 bis 78 Gew .-%, bezogen auf das Gesamtgewicht der wassrigen Suspension miteinem
hohen Feststoffgehalt.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt eine Brookfield-
Viskositét bei 100 U/min von 25 bis 1 000 mPa-s bei einer Temperatur von -5°C aufweist, bevorzugt von 25 bis 700
mPa-bei-5°C, bevorzugter von 25 bis 500 mPa-s bei -5°C, und am meisten bevorzugt von 50 bis 300 mPa-s bei-5°C.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt einen pH zwi-
schen 4 und < 6 bei +23°C aufweist, bevorzugt einen pH zwischen 4,5 und < 6 bei +23°C, und bevorzugt einen pH
zwischen 5 und < 6 bei +23°C.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
dervorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt eine Leitfahigkeit
zwischen 20 mS/cm und 100 mS/cm, gemessen bei -5°C und bei +23°C, aufweist, und bevorzugt zwischen 30
mS/cm und 100 mS/cm, gemessen bei - 5°C und bei +23°C.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
dervorhergehenden Anspriiche, beiderdie wassrige Suspension miteinem hohen Feststoffgehalt ferner wenigstens
ein Reaktionsprodukt oder Reaktionsprodukte des wenigstens einen Calciumcarbonat enthaltenden Materials mit
wenigstens einer mittelstarken Saure umfasst, und/oder wenigstens ein Reaktionsprodukt oder Reaktionsprodukte
des wenigstens einen Calciumcarbonat enthaltenden Materials mit wenigstens einer schwachen Saure.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriche, bei der die wenigstens eine mittelstarke Saure, die das wenigstens eine Reakti-
onsprodukt oder Reaktionsprodukte des wenigstens einen Calciumcarbonat enthaltenden Materials bildet, ausge-
wahlt ist aus der Gruppe bestehend aus Sauren mit einem pK,-Wert zwischen 0 und 2,5 bei +23°C, bevorzugt ist
die wenigstens eine mittelstarke S&ure ausgewahlt aus H,SO3, HSO,", H3PO,4, Oxalsdure und Gemischen davon,
und/oder die wenigstens eine schwache Saure, die wenigstens ein Reaktionsprodukt oder Reaktionsprodukte des
wenigstens einen Calciumcarbonat enthaltenden Materials bildet, ist ausgewahlt aus der Gruppe bestehend aus
Sauren mit einem pK_-Wert zwischen > 2,5 und 6 bei +23°C, bevorzugt ist die wenigstens eine schwache Saure
ausgewahlt aus Zitronensaure, Weinsdure und Gemischen davon.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der die Summe der Molmenge, ausgedriickt durch die erzeugten H,O*-lonen,
der wenigstens einen mittelstarken Saure, die das wenigstens eine Reaktionsprodukt oder Reaktionsprodukte des
wenigstens einen Calciumcarbonat enthaltenden Materials bildet, und/oder der wenigstens einen schwachen Saure,
die das wenigstens eine Reaktionsprodukt oder Reaktionsprodukte des wenigstens einen Calciumcarbonat enthal-
tenden Materials bildet, und der wenigstens einen starken Saure, die das wenigstens eine Salz von wenigstens
einen starken S&ure bildet, bezlglich der Molmenge an CaCOg, insgesamt zwischen 0,01 und 1,9 betragt.

Wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem
der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt ferner Alumini-
umhydroxid und/oder Magnesiumhydroxid umfasst.

Wassrige Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt nach einem

der vorhergehenden Anspriiche, bei der die wassrige Suspension mit einem hohen Feststoffgehalt eine positive
Ladungsdichte bei pH 5 aufweist, bevorzugt von wenigstens +0,1 C/g bei pH 5, bevorzugter von wenigstens +0,5
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C/g bei pH 5, noch bevorzugter von wenigstens +1 C/g bei pH 5, und am meisten bevorzugt von wenigstens +1,5
C/g bei pH 5.

Verfahren zur Herstellung einer wassrigen Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem
hohen Feststoffgehalt, wie in einem der Anspriiche 1 bis 19 definiert, umfassend die Schritte:

a) Bereitstellen von einer wassrigen Suspension, die wenigstens ein Calciumcarbonat enthaltendes Material
umfasst, wie in einem der Anspriiche 1 bis 7 definiert, bei der das Calciumcarbonat enthaltende Material eine
Ladungsdichte zwischen +2 und -2 C/g bei pH 9 aufweist,

b) Bereitstellen von

i) wenigstens einer starken Séure, ausgewahit aus der Gruppe bestehend aus Sauren mit einem pK,-Wert
kleiner oder gleich 0 bei +23°C, wie in einem der Anspriiche 1 oder 9 definiert, und/oder

ii) wenigstens einem Salz von wenigstens einer starken Saure, wobei die wenigstens eine starke Saure,
die das wenigstens eine Salz von wenigstens einer starken Saure bildet, ausgewahlt ist aus der Gruppe
bestehend aus Sauren mit einem pK,-Wert kleiner oder gleich 0 bei +23°C, wie in einem der Anspriche
1, 8 oder 9 definiert,

c) Zugeben der wenigstens einen starken Saure und/oder des wenigstens einen Salzes von wenigstens einer
starken Saure aus Schritt b) zu der wassrigen Suspension, die wenigstens ein Calciumcarbonat enthaltendes
Material umfasst, aus Schritt a),

d) gegebenenfalls Vermahlen der wassrigen Suspension, die wenigstens ein Calciumcarbonat enthaltendes
Material umfasst, aus Schritt a) vor und/oder wahrend und/oder nach Schritt c),

wobei die wassrige Suspension mit einem hohen Feststoffgehalt nach Schritt ¢) und/oder d)

i) einen Feststoffgehalt von wenigstens 50 Gew.-% aufweist, bezogen auf das Gesamtgewicht der wassrigen
Suspension mit einem hohen Feststoffgehalt,

i) eine Brookfield-Viskositat bei 100 U/min von < 1 000 mPa-s bei einer Temperatur von -5°C aufweist,

iii) einen pH von < 6 bei +23°C aufweist, und

iv) eine Leitfahigkeit zwischen 10 und 100 mS/cm bei -5°C und bei +23°C aufweist, und

wobei die wassrige Suspension mit einem hohen Feststoffgehalt das wenigstens eine Salz von wenigstens
einerstarken Saure in einer Menge von 1 bis 20 Gew.-% umfasst, bezogen auf das Gesamtgewichtder wassrigen
Suspension mit einem hohen Feststoffgehalt.

Verfahren nach Anspruch 20, wobei das Verfahren ferner Schritt ) umfasst, bei dem wenigstens eine mittelstarke
Séaure bereitgestellt wird, ausgewahlt aus der Gruppe bestehend aus Séuren mit einem pK,-Wert zwischen 0 und
2,5 bei +23°C, bevorzugt ist die wenigstens eine mittelstarke Saure ausgewahlt aus H,SO3, HSO,7, H3PO,, Oxal-
saure und Gemischen davon, und/oder wenigstens eine schwache Saure, ausgewahlt aus der Gruppe bestehend
aus Séuren mit einem pK,-Wert zwischen > 2,5 und 6,0 bei +23°C, bevorzugt ist die wenigstens eine schwache
Saure ausgewahlt aus Zitronensaure und/oder Weinsaure.

Verfahren nach Anspruch 21, wobei das Verfahren ferner Schritt f) umfasst, bei dem die wassrige Suspension, die
wenigstens ein Calciumcarbonat enthaltendes Material umfasst, aus Schritt a) mitder wenigstens einen mittelstarken
Saure und/oder wenigstens einen schwachen Saure aus Schritt €) wahrend und/oder nach Schritt ¢), und/oder
wahrend und/oder nach dem optionalen Schritt d) in Kontakt gebracht wird.

Verfahren nach einem der Anspriiche 20 bis 22, bei dem Schritt ¢) und/oder Schritt d) und/oder Schritt f) bei einer
Temperatur zwischen +5°C und +99°C ausgefuhrt wird bzw. werden, bevorzugt zwischen +20°C und +85°C, und
am meisten bevorzugt zwischen +20°C und +50°C, und am meisten bevorzugt zwischen +50°C und +85°C.

Verfahren nach einem der Anspriiche 20 bis 23, wobei das Verfahren ferner Schritt g) umfasst, bei dem die erhaltene
wassrigen Mineral- und/oder Fiillstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt konzentriert

wird.

Verfahren nach einem der Anspriiche 20 bis 24, wobei das Verfahren ferner das Trocknen der erhalten wassrigen
Mineral- und/oder Flllstoff- und/oder Pigmentsuspension mit einem hohen Feststoffgehalt umfasst.
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Calciumcarbonat enthaltendes Material, erhaltlich durch Trocknen der wassrigen Mineral- und/oder Fillstoff-
und/oder Pigmentsuspension mit einem hohen Feststoffgehalt gemass einem der Anspriiche 1 bis 19.

Verwendung der wassrigen Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoff-
gehalt gemass einem der Anspriiche 1 bis 19 und/oder des Calciumcarbonat enthaltenden Materials gemass An-
spruch 26 in Papierherstellungs-, Papierbeschichtungs-, Kunststoff-, Agrarindustrie- und/oder Farbanwendungen.

Verwendung der wassrigen Mineral- und/oder Fllstoff- und/oder Pigmentsuspension mit einem hohen Feststoff-
gehalt geméass einem der Anspriiche 1 bis 19 und/oder des Calciumcarbonat enthaltenden Materials gemass An-
spruch 26 als Fllstoff in Papier.

Verwendung nach Anspruch 27, bei der die wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit
einem hohen Feststoffgehalt und/oder das Calciumcarbonat enthaltende Material als ein Trager fur Digitaldruck
verwendet wird, bevorzugt Tintenstrahldruck, oder fir Flexodruck, Tiefdruck- und/oder Offsetdruck, am meisten
bevorzugt fur Tintenstrahldruck mit schwarzer Tinte.

Streichfarbformulierung, umfassend die wassrige Mineral- und/oder Fillstoff- und/oder Pigmentsuspension mit ei-
nem hohen Feststoffgehalt geméass einem der Anspriiche 1 bis 19 und/oder das Calciumcarbonat enthaltende
Material geméass Anspruch 26 und ein natlrliches und/oder synthetisches Bindemittel, wobei das Bindemittel be-
vorzugt besteht aus Styrol-Butadien, Styrol-Acrylat, Polyvinylacetat, Polyvinylalkohol, Starke oder Gemischen da-
von, und am meisten bevorzugt enthalt oder besteht das Bindemittel aus Polyvinylalkohol.

Revendications

1.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides dans un environnement a pH acide
comprenant :

a) au moins une substance contenant du carbonate de calcium comprenant des particules contenant du car-
bonate de calcium, et

b) au moins un sel d’au moins un acide fort, 'acide fort formant le sel d’au moins un acide fort étant choisi dans
le groupe constitué par les acides ayant une valeur de pK, inférieure ou égale a zéro a +23 °C,

la suspension agqueuse riche en solides ayant

i) une teneur en solides d’au moins 50 % en poids, par rapport au poids total de la suspension aqueuse riche
en solides,

i) une viscosité de Brookfield a 100 tr/min < 1000 mPas a une température de -5 °C,

iy un pH <6 a +23 °C, et

iv) une conductivité comprise entre 10 et 100 mS/cm a -5 °C et a +23 °C, et

la suspension aqueuse riche en solides comprenant le sel d’au moins un acide fort en une quantité de 1 a 20
% en poids, par rapport au poids total de la suspension aqueuse riche en solides.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon la revendication 1, dans laquelle
les particules contenant du carbonate de calcium de la substance contenant du carbonate de calcium sont choisies
parmi le carbonate de calcium naturel, le carbonate de calcium précipité ou des mélanges de ceux-ci.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon la revendication 1 ou 2, dans
laguelle les particules contenant du carbonate de calcium de la substance contenant du carbonate de calcium ont
une granulométrie moyenne en poids d5yde 0,1 a 50 um, de préférence de 0,25 & 50 um, plus préférablement de
0,3 a 5 um, et de maniére préférée entre toutes de 0,4 a 3 um.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle les particules contenant du carbonate de calcium de la substance contenantdu
carbonate de calcium ont une surface spécifique de 0,1 m2?/g @ 200 m2?/g, de préférence de 0,1 m?/g & 50 m2/g et

plus préférablement de 0,1 m2/g & 20 m2/g, mesurée selon la méthode BET et en utilisant de 'azote.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-

32



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

15.

16.

EP 2 679 638 B1

cations précédentes, dans laquelle la suspension aqueuse riche en solides comprend la substance contenant du
carbonate de calcium en une quantité d’au moins 50 % en poids, de préférence de 50 a 82 % en poids, plus
préférablement de 55 a 82 % en poids, encore plus préférablement de 60 a 78 % en poids et de maniére préférée
entre toutes de 65 a 78 % en poids, par rapport au poids total de la suspension aqueuse riche en solides.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle lasubstance contenant du carbonate de calcium comprend au moins un polymere
en peigne, de préférence, la surface des particules contenant du carbonate de calcium de la substance contenant
du carbonate de calcium est revétue avec le polymeére en peigne.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la substance contenant du carbonate de calcium comprend un polymére en
peighe ayant une viscosité intrinséque comprise dans la plage allant de 5 a 99 ml/g, de préférence dans la plage
allant de 10 a 80 ml/g et de maniére préférée entre toutes dans la plage allant de 10 a 50 ml/g.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle le sel d’au moins un acide fort comprend un cation divalent et/ou trivalent, de
préférence le cation divalent est choisi dans le groupe constitué par le calcium, le magnésium, le strontium et des
mélanges de ceux-ci et/ou le cation trivalent est de préférence I'aluminium.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle I'acide fort formant le sel d’au moins un acide fort est choisi dans le groupe
constitué par I'acide chlorhydrique, I'acide nitrique et des mélanges de ceux-ci.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides comprend au moins un polymére en
peigne en une quantité de 0,01 a 5 % en poids, par rapport au poids total sec de la substance contenantdu carbonate
de calcium dans la suspension, de préférence de 0,05 a 4 % en poids, plus préférablement de 0,1 @ 3 % en poids,
encore plus préférablement de 0,2 a 2 % en poids, et de maniére préférée entre toutes de 0,25 a 1,5 % en poids
oude 0,52 1,25 % en poids.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides a une teneur en solides de 50 a 82 %
en poids, de préférence de 55 a 82 % en poids, plus préférablement de 60 a 78 % en poids et de maniére préférée
entre toutes de 65 a 78 % en poids, par rapport au poids total de la suspension aqueuse riche en solides.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides a une viscosité de Brookfield a 100
tr/min de 25 a 1000 mPas a une température de -5 °C, de préférence de 25 a 700 mPas a-5 °C, plus préférablement
de 25 a2 500 mPas a -5 °C et de maniére préférée entre toutes de 50 a 300 mPas a -5 °C.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides a un pH compris entre 4 et <6 a +23
°C, de préférence un pH compris entre 4,5 et <6 a +23 °C et de préférence un pH compris entre 5 et <6 a +23 °C.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides a une conductivité comprise entre 20
mS/cm et 100 mS/cm mesurée a-5 °C et +23 °C et de préférence comprise entre 30 mS/cm et 100 mS/cm mesurée
a-5°Cet+23°C.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides comprend en outre au moins un produit
réactionnel de la substance contenant du carbonate de calcium avec au moins un acide moyennement fort et/ou
au moins un produit réactionnel de la substance contenant du carbonate de calcium avec au moins un acide faible.

Suspension aqueuse de minéral et/ou charge et/ou pigmentriche en solides selon larevendication 16, dans laquelle

I'acide moyennement fort formant le ou les produits réactionnels de la substance contenant du carbonate de calcium
est choisi dans le groupe constitué par les acides ayant une valeur de pK, comprise entre 0 et 2,5 & +23 °C, de
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préférence I'acide moyennement fort est choisi parmi H,SO,, HSO,4, H3PO,, 'acide oxalique et des mélanges de
ceux-ci et/ou 'acide faible formant le ou les produits réactionnels de la substance contenant du carbonate de calcium
est choisi dans le groupe constitué par les acides ayant une valeur de pK, comprise entre >2,5 et 6 & +23 °C, de
préférence I'acide faible est choisi parmi I'acide citrique, I'acide tartrique et des mélanges de ceux-ci.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la quantité molaire de la somme, exprimée par les ions H;O* générés, de I'acide
moyennement fort formant le ou les produits réactionnels de la substance contenant du carbonate de calcium et/ou
de l'acide faible formant le ou les produits réactionnels de la substance contenant du carbonate de calcium et de
l'acide fort formant le sel d’au moins un acide fort par rapport a la quantité molaire de CaCO3 est comprise entre
0,01 et 1,9 au total.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides comprend en outre de I'hydroxyde
d’aluminium et/ou de I'hydroxyde de magnésium.

Suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon 'une quelconque des revendi-
cations précédentes, dans laquelle la suspension aqueuse riche en solides a une densité de charge positive a pH
5, de préférence d’au moins +0,1 C/g a pH 5, plus préférablement d’au moins +0,5 C/g a pH 5, encore plus préfé-
rablement d’au moins +1 C/g a pH 5 et de maniere préférée entre toutes d’au moins +1,5 C/g a pH 5.

Procédé de production d’'une suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides selon
'une quelconque des revendications 1 a 19, comprenant les étapes consistant a

a) fournir une suspension aqueuse comprenant au moins une substance contenant du carbonate de calcium,
tel que définie selon I'une quelconque des revendications 1 a 7, la substance contenant du carbonate de calcium
ayant une densité de charge comprise entre +2 et -2 C/g a pH ©

b) fournir

i) au moins un acide fort choisi dans le groupe constitué par les acides ayant une valeur de pK, inférieure
ou égale a zéro a +23 °C tel que défini selon 'une quelconque des revendications 1 ou 9, et/ou

ii) au moins un sel d’un acide fort, 'acide fort formant le sel d’au moins un acide fort étant choisi dans le
groupe constitué par les acides ayant une valeur de pK, inférieure ou égale a zéro & +23 °C tel que défini
selon l'une quelconque des revendications 1, 8 ou 9,

c) ajouter I'acide fort et/ou le sel d’au moins un acide fort de I'étape b) a la suspension aqueuse comprenant
au moins une substance contenant du carbonate de calcium de I'étape a),

d) broyer facultativement la suspension aqueuse comprenant au moins une substance contenant du carbonate
de calcium de I'étape a) avant et/ou pendant et/ou aprés 'étape c),

la suspension aqueuse riche en solides aprés 'étape ¢) et/ou d) ayant

i) une teneur en solides d’au moins 50 % en poids, par rapport au poids total de la suspension aqueuse riche
en solides,

i) une viscosité de Brookfield a 100 tr/min < 1000 mPas a une température de -5 °C,

iy un pH <6 a +23 °C, et

iv) une conductivité comprise entre 10 et 100 mS/cm a -5 °C et a +23 °C, et

la suspension aqueuse riche en solides comprenant le sel d’au moins un acide fort en une quantité de 12 20 % en
poids, par rapport au poids total de la suspension aqueuse riche en solides.

Procédé selon la revendication 20, le procédé comprenant en outre I'étape e) consistant a fournir au moins un acide
moyennement fort choisi dans le groupe constitué par les acides ayant une valeur de pK, comprise entre 0 et 2,5
a +23 °C, de préférence I'acide moyennement fort est choisi parmi H,SO5, HSO,, H3PO,, 'acide oxalique et des
mélanges de ceux-ci et/ou au moins un acide faible choisi dans le groupe constitué par les acides ayant une valeur
de pK, comprise entre >2,5 et 6 & +23 °C, de préférence I'acide faible est choisi est choisi parmi I'acide citrique
et/ou l'acide tartrique.
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Procédé selon la revendication 21, le procédé comprenant en outre I'étape f) consistant a mettre en contact la
suspension aqueuse comprenant au moins une substance contenant du carbonate de calcium de I'étape a) avec
au moins un acide moyennement fort et/ou au moins un acide faible de I'étape e) pendant et/ou aprés I'étape c),
et/ou pendant et/ou aprés I'étape d) facultative.

Procédé selon I'une quelconque des revendications 20 a 22, dans lequel I'étape c) et/ou I'étape d) et/ou I'étape f)
est réalisée a une température comprise entre +5 °C et +99 °C, de préférence comprise entre +20 °C et +85 °C et
de maniére préférée entre toutes comprise entre +20 °C et +50 °C et de maniére préférée entre toutes comprise
entre +50 °C et +85 °C.

Procédé selon 'une quelconque des revendications 20 a 23, le procédé comprenant en outre 'étape g) consistant
a concentrer la suspension aqueuse de minéral et/ou charge et/ou pigment riche en solides obtenue.

Procédé selon I'une quelconque des revendications 20 a 24, le procédé consistant en outre a sécher la suspension
aqueuse de minéral et/ou charge et/ou pigment riche en solides.

Substance contenant du carbonate de calcium pouvant étre obtenue par séchage de la suspension aqueuse de
minéral et/ou charge et/ou pigment riche en solides selon I'une quelconque des revendications 1 a 19.

Utilisation de la suspension aqueuse de minéral et/ou charge et/ou pigmentriche en solides selon 'une quelconque
des revendications 1 a 19 et/ou de la substance contenant du carbonate de calcium selon la revendication 26 dans
la fabrication de papier, le couchage du papier, les plastiques, les applications agricoles et/ou de peinture.

Utilisation de la suspension aqueuse de minéral et/ou charge et/ou pigmentriche en solides selon 'une quelconque
des revendications 1 a 19 et/ou de la substance contenant du carbonate de calcium selon la revendication 26 en
tant que charge dans le papier.

Utilisation selon la revendication 27, dans laquelle la suspension aqueuse de minéral et/ou charge et/ou pigment
riche en solides et/ou la substance contenant du carbonate de calcium est utilisée comme support pour une im-
pression numérique, une impression a jet d’encre préférée ou pour une impression flexographique, rotogravure
et/ou offset, de maniére préférée entre toutes pour une impression d’encre noire lors d’'une impression a jet d’encre.

Formulation de sauce de couchage comprenant la suspension aqueuse de minéral et/ou charge et/ou pigmentriche
en solides selon 'une quelconque des revendications 1 a 19 et/ou la substance contenant du carbonate de calcium
selon la revendication 26 et un liant naturel et/ou synthétique, le liant se composant de préférence de styréne-
butadiéne, styrene-acrylate, acétate de polyvinyle, alcool polyvinylique, amidon ou de mélanges de ceux-ci, et de
maniére préférée entre toutes le liant comprend ou se compose d’alcool polyvinylique.
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Magas salidrdanyag-tartalm vizes dsvany éshvagy tiitdanyag ésivagy plgmend
savas pH4b kiizegban

SN NN I T RAY TV INAIAL DN NI AN
SZABADRLMY IGENYPRPONTGR

1. Mages szildrdanyag-tartalmd vizes dsvany ésivagy BliSanyag dsivagy plg-

mant savas pHu kdzegban, amely magaban foglal
8} lngaldhb egy kelclum-karbondilariaimi anvagol, amsly kalclum-karbonatot tar
talmazd részecskdke! tarinlmaz, &8
b} logaldbb egy erds sav lsgalabd egy sdiat ahol o legalabb egy erds saval, amsly
& lepsidbb egy erfis sav legslabl gy soiat képer! olvan savak osoportidhdl valaszt-
fuk, amelyeknek p¥, eridke 23%C-on kissbl mint 28r0 vagy ezesl egyanid,

ghol & magas szildrdanyvag-tartalmd vizes ssusepenzid ,
i} szilgrdanyag-tarialma, a magss seildrdanyaglartalmd vizes szusepanzid teliss
tomegdt véve alapul, logaldbb 50 imeg¥,
B} -SoCon mént Brookfisld-visskozitdsa 100 pmand! £ 1800 mPas
{ 0o mirt pHis < 8, 8s
i} vazatdiképessége -5°C-on &8 +33%C-on 10 &8 100 mBiom kSssH, S8 ahol & ma-
gas seildrdanyag-tartaimi vizes szuszpenzid & lugaldbb egy erlds sav lsgalabb egy
erds sdjat, & magas salldrdanvag-lataimd vives szuszpensid tolles imegdt véve
alapud, 1220 Bimeg® mennyisdgben tartalmazsa,

2. Az 1. igénypont szerintl magas szildrdanyag-tartalim( vizes ssviiny sivagy
iltGanyay Sefvagy pigment, amelvben 3 legaldbb egy kalbolumkarbondt-tantaimd
anyag kakdumckarbongt larkaima részecskait 8 fermészates kalnlum-karhongt, kicsae
pott kalchum-karbonat vagy ezek keverdie! kel valasztiuk,

3.0Az 1. vagy 2. igdnypont szerintl magas sziidgrdanyagantaima vizes dsvany
Ssfvagy tOhtdanyag dsivagy ploment, amelyben & legaldhh egy kalclum-kKarbongt
tartalmt anvag kalolum-karbon®t tartalmd résrecskdinek dyy stiyatiagoll részacske.
marete §,1-80 pmy, elinydsen 0.25-50 pm, eldnytashben 0,38 pm, egeldnyisebben
8.4-3 um.

4. Az elbzd igénypontok egylke szerintt magas szitfrdanyag-tartaimy vizes
dsvany esfvagy tOltbanyag Ssivagy pigment, amelyben a legalabh egy kalolum-
karboratladalmd anyag kalolum-karbondt tartalmi részecskéingk jellemzd fellietial



fu3

szing, nitrogént ¢s & BET-modszey alkalmasasdval mérve, 0,1 m¥ig és 200 m¥ig ko
26, sldnyasen 0.1 m¥g és 50 m¥iy kozttt, és elinydsshben 0,1 m¥fy s 20 m%y
Kz,

5. Arx izl igénypontok sgyike szerinll meges seildrdanysg-tartalms vizes
devany dsfvagy Olidanyag éoivagy pigment, amelvben a magas seildrdanvag-
tartatnd vizes ssusepen2i o legaldbh sgy kalclum-karbonditartalmd anvagat, & ma-
gas sziiardanyag-ltaralmd vizes szusepenzit tolles Himegdt véve alapu, legaldbh 80
wWmag, elfnydsen S6-87 Bmeg%, slinviisebban 3583 Wimeg%h, méyg oldnydseh
ben 80-78 Wimeg% &5 legelinytsshben 85-78 Bmegh mennyiségben tartaimazza.

8. Ar o820 igenyponiok sgyike szerintl magss seildrdanyag-tartalmd vizes
Ssvany dsivagy Wltdanvag deifvagy plgment amsivben g legaldbb egy kalolum-
karbondt-tartalml anysg larkaimaz legaldbh egy oldgazd polimert {comb polimer),
oifnydsen g legaldhb egy kalchurekarbondtdartaimt anvag kalclum-karbonat tardal-
m résrecskéinek g felliete be van vonva 2 legaldbb sgy eldgazs polimerral.

7o Az o2 igényponiok egyike sesrintl magas scildrdanvag-tartaimi vizes
asvany dsfvagy Witdanyag dsfvagy plgment, amsivben & legaldbb egy kaloium-
karbonat-tartalml anyag tarkaimaz legaldbh egy olvan clagazd polimert, amelynek
infrinszek viszkozitasa ax 588 milg tertomanyban van, eldnydsen a 10-80 mifg tar
tomanyban van, &s legsibnydsebban o 10-80 mifg tarfomanyban van. '

8. Az oltz0 igénypontok egylke szerintl magas seildrdanvag-tartaimi vizes
Ssvany ésfvagy tOlithanyag ésivagy pigmant, amelyben 2 legaldbh sgy eeds sav leg
alghb agy sols tarlaimar egy kéteriskd Sefvagy hdromériskd katiord, sldnydsen s
kétdrtakd kationt s kalolum, magndzium, stroncium &s ezek keverdke ksl valassk
Uk, eshragy @ hdromeénakd kation siénydsen aluminium.

8 Az elliel igdnyponiok egyike szerntl magas saildrdanyagtartalmi vizes
asvany dsivagy Witbanyag ésivagy pigment, amelyben g bosldbd sgy erls sav lag-
aldbb egy sdjat képesd logaldbb sgy srls saval o sosay, saldélromsay &3 ezek keve-
réke sltal alkotott csoparths! valasetiuk ki

. Ax eldzd igdnypontok egytke szerintt mages selldrdanyag-tadabmd vizes
Ssvany esivagy Olfidanyag éshvagy pigment, amelben a3 magas szilérdanyag-
tartaimd szusspanzid larialmaz legaldbh ooy wiSgasd polimert, 8 szuszpenziShed
kalciura-karbordt-tartalmi anyayg telles scdragttmegdt véve alapul, 0,018 Bmeg,
eldnylsen 0,05-4 Omeghh, slfinydsebben 0,13 Wmeghh, még eldnydsahben 0.2.2
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Omaght bs legelinydsebben 0,25-1,5 thmeg% vagy 0,5-1,25 0meg¥ mennyiséghen,

1. Az eldzd génypontok egyike szerint magas szildrdanyvag-tataimi vices
asvany ésivagy Widanysg ésfvagy pigment, amalyben a magas szilérdanyag-
tarfalmi szuszpenzld sxldrdanvag-tartaima, 2 magas s2iidrdanyag-tataimi szuss-
pensid tefjes Omegdt véve alapul, B0-82 tBmeg%, eldnyisen 55-82 t&meg%, sidnyd-
sebhben 80-78 tdmeg®, és lsgaldnybschben 6578 tdmegsh.

2. Az slfzd lgénypontok egyike seerintt magas szilsrdanyag-tartaimi vizes
dsvany ésivagy Wldenyap defvagy pigment. amslyben & magss szildrdanyag-
tartalmd szuszpenzid Brookfleldwisrkositdsa 100 rpm &riskns! 351000 mPas, -850
himérsdklaten, eldnydsen 35700 mPas -BoC-on, elSnySsebben 25-500 mPas -8°C~
on, 8¢ legeldnydsebben S0-300 mPas <8°C-on.

13, Az olbzd igénypontok egyike seerintl magas szildrdanyag-tartalmy vizes
asvény ésivagy tlidanyag ésivagy plgment, amelyben 8 magss saifdrdanyag-
tarteimu szuszpenzit phi-ja 4 éx § kOzitl +23°Coon, aldnytsen pH-ja 4.5 ds 6 kaedil
+23°C-on, 88 sifnydzen pH-ja § &8 8 kdait +23°Con,

T4, Az olfzd igényponiok egyike seerintl magas sziidrdanvag-tartalmy vizes
asvany ésfvagy Oitdanyag dsfvagy pigment, amelyben a mages szildrdanyag-
tartalm szusrpenzid konduklivithss, -5°C-on &8 23°C.on mérve, 20 mBlom és 100
mfom kGG, d eldinytsen BoC-on d&s I3*C-on mérve, 30 mSiom ds 100 mSfom
kOzEH,

18, Az olbzd gényponiok egyike szerintl magas sziidrdanyagtartaimtl vizes
asvany esfvagy Oitdanyay Ssivagy pigment, amelvben s mages szHérdanyag-
taralmi szuszpenzis tovibba tartalmazza 3 legalibb egy kalclum-karbongt-lartalmy
anyagnak lagaldbh ogy kizepesen srés savval kdpzelt legalibb egy reakeidtermskat
vagy ~lermekell ésfivagy & legaldbb egy kallum-karhondtdantalmd anyagnak a leg-
alabb egy gyenge savval képzall legaldbb agy reakcidtermékét vagy -lermékeit,

18, ATG. igdnypont szerintl magas sxidrdanyag-taralmy vizes dsvany dsivagy
Witbenyag ésivagy pigment, amelyben a legaldbb egy kalolum-karbondt-tartalmd
anyagnak a legaldbb egy reakcidterméket vagy -fermékelt képezd lagaldbb eqy ké-
zepes erdssegl saval olyan savak altal alkotolf csoporibd! valasziuk, amelysknek
DR, &rtdke +23°C-on 0 85 2,5 kOz8H, slnydsen a legalabb egy kdzepesen erds sa-
val & HpSQs HBOG, HyPO,, oxdlsay & srek keveréke kizil v&lasstiuk i, dshvagy a
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fegalabb sgy keldurekarbondi-artalma anyagnak a legalshb egy reakoittermékst
vagy -lermékell képezd logalshd egy gyenge saval olyan savak dlital alkotolt csoport
bl valasaliuk, amslyaknek piy Sridke +23°Con 2.5 &5 6 kdsdtl, aldnytsen o legaldbd
gy gyenge saval @ cromsay, borksayv &8 arek keverdke kdzii valaszfiuk ki
17, Az ellzd igdnypontok egyike szerintl magas szildrdanyag-tartalmd vizes
asvany Ssfvagy Witdanyay dsfvagy plument, amslyben a legalébb sgy kalkdume
karbonatdarizimd anvagnak 2 legaldbb egy reskoidlermskat vagy termakelt képezd
lngaldbh egy kfzepes eorfsségl sav dsivagy 2 legaldbb egy kelclum-karbondt
fartalmd anyagnal a legsiabb sgy reakoidlermakat vagy ~lermekelt képezd legaldhb
gy gyange sav &9 a lagalabb egy erds sav legaldbb egy sdjal képard legealabb gy
erds sav Osszegdnek, & képzdadtt HaQ lonokban idfejezett, moldrs mennyisége és a
Catly moldds mennyvisege kdzitl ardny Ssasessdgdben $.01 &8 1,8 kiztit van. |
18, Az elfzd igényponick agyike seerntl mages selldrdanyagtartalnd vises
asvany osivagy WlGanyag ésihagy plgment amelvben 3 magas szildrdanyag-
tartaimi vizes szuszpansid tovdbba lartaimaz sluminium-hidroxidot ésfvagy magng-
ziume-hidroxidat,
18 Az slded gényponiok sgyike szerindl magas szildrdanvag-tartaimi vizes
Asvany Safvagy i@itmwy@@ safvagy pigmant, amelyben a magas ssildrdanyag-
tartalmd vizes souszpenzid poziliv tiltds silrlssge 5-Gs pM-éridken, elbnydsen kg
aldblt +0,1 Cfg, H-0% pHn, slfnyisehben legalabb +0.5 Gig, 5-0s pha, msy ai6nyd-
sshben legalabb +1 Gig, §-0s pHn, s legellnytsebben legaldbb +1,5 Cig, 588 pHan
20, Eldras a2 1418, igénypontok egyike szerintl magas szildrdanyag-tartaimi
vizes dsvany ésfvagy tliSanyay ésivagy plgment szuszpenzididnak az oldaliitssdra,
amely magaban foglalia a kivetkezd Isndsekst
a ax 17, igénypontok birmslvikében meghatdrozott, legalabb sgy kalclum-karbo-
natdartaimy anyago! tadalmazd olvan vizes ssusepenzid biztositdsa, amelvben a
kafoiumekarbonattarshnd anvag Oids stirlsége, S-es pH-detékan +2 &g -2 Qg ka-
T van,
t}} {} az 1-8. igényponiok bamelyikeben meghatdrozott legalibl egy olyan savnak 8
tositass, amelyet a +23°C-on 26rd vagy snnél Kisehb pK, &nékll savak aital
atkotolt ceoportbal valasztunk ki, dsheagy
iy az 1., 8 vagy 9. igénypontok barmelyikében meghatdrozott legaigbb sgy leg-
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alabb egy erds sav legaldbb egy stjanak a biztositdsa, ahol a legaldbt egy erés
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sav legaidbd egy sdidt képerd legalabb sgy ards saval & +23°C.on 2808 va g
annét kisebb pk; &rékd savak sital alkotol! csoponbd! vélasstunk ki
o} & b} lepes seerindl legalabb egy sris savnak dsfvagy legalabl sgy srds sav leg-
alahh egy seldnal sz &) KBpés szerinll, legaldbb egy kalcium-karbondt-taralmd
anyagol lartaimazs vizes stuszpenzidhoz vald hozzdaddss,
d) a2 &) Epés seerind, logaldbb egy kakiumekarbonditariaimi anyvagot tartaimazs
vizes sausepenziéngk & o) epés bl éxfvagy kbzbend éafvagy uldn, adott esetban
megvalosiiolt &ridse,
ahol & o) Sadvagy d) Bpdst kivetden 8 magas seildrdanvag-tartalmd vices szusspenait
i szilardanyagtariaima, 8 mages seitdrdanyag-tartaimi vizes szuszpenzid teljes
Wmagdt vive alapul, legaldbb 50 tBmag¥%,
i) ~B°C-on mért Brogkleld-viszkozitasa 100 mrendl £ 1000 mPas
i 23 C-on mé pH-ja < 8, &8
) vezettkdpessége -8°C-on &s +33*C-on 10 &5 100 mSiom kO#6H, &3 ahol 2 ma-
gas seitdrdanyag-tarialmd vizes szusipanzid a legalabb agy erds sav legaldbb sgy
erfis s4al 2 magas suildrdanyagdartalmd vices szuszpenzld inles Bmegdt wive
atapul, 120 Omeag® mennyisdgben taraimazes.
&1 A 200 igénypont srerintl slidnss, amelvben az oljidrds fovabha tartalmas
Bgy @ Kpdst, amelyben biztosunk legalabb egy kizepssen erfis saval, amelyeat
olyarn savak dltel alkotoll caoportbd! valasztunk ki, amelyeknek pi, Srigke +23°Coon
0 as 2,8 ROzGH, oldnydsen a logaldbb egy kbzapesen ards savat a Ho80:, HSD,,
HaPQy, oxdloav o3 szek keverdks kizlll valassliiuk K, éshvagy sgy gyengs savat,
ameivel olyan savak altal alkotoll csoporthdl vilasztunk K, amsiveknek pK, ériéke
+23%Con 2,8 &8 §,0 kizOY, eldnvisen a legalabh sgy gyenge saval a oittomsav, bar
kisay da srek koverdke hdeil valasstiuk K
22, A 21, igénypont sxerintl olidrds, amelvben az sligrds tovébba taraimaz
ogy T} lopdst, amelyben az 8} Bpds szarint, lagalabt sgy keldum-barbonat-larialnd
anyago! larlalmazd vices szusepanzitl, a o) Bpés kishen ésivagy exutdn, dsivagy
az opuionalis o) lepas kizben ésfvagy exuldn, drivdkezielik oz o) lopés szavintl lag-
aabh egy kizepssen erds savval éafvagy legaldbb sgy gyenge savval,
A3 A 3032, igénypontok sgyike seerntl afjards, amelyben a ©) 1épést dsivagy
8 o) Bpést ésfvagy az §) iépdst +5°C &5 +O0 kizdth himérsdkisten, eltnydsen
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+20N0 gs +8EC kOO de legeldnyisebben +20°C és +50°0 kazdit $s legeldnyd-
sabben +50°C &5 +85°C kdzitt valdsitjuk mey,

24, & 20-23, ipdnypontok sgyvike seerintl eljdras, amelvben ax elidras tovabbs
magaban foglal egy g lépest, amalyben koncentréliuk a kapott magas szilgrdanyag-
tartalmd vizes ssvany ésivagy illdanyay Ssivagy pigment srusepenzitt.

28. & 20-24, igénypontok egyike szevintl elidrss, amelyben ax elidrds tovabba
magdban fogllja & kapott magas seildrdanvag-tartalmil vizes dsvény ésivagy RS
anyag ésfvagy pigment sruszpensio ssarfitasat.

28, Kaloium-karbonat tartslnd anvag, amely ax 118, igénypontok sgyike see-
rntl magas sxildrdanyag-tatalm asvany! dshagy MlSanvag Ssfvagy plgment
szuszpeneid szdrtdsdval nyerhetd,

£¥. A2 1418, igénypontok sgyike szerntl magas szildrdanvag-tadalim davand
dsivagy Wiidanyay dshvagy pigmant szuszpenzionak dsivagy a 26, igénypont szarint
kalolum-karbonal tardalmd anyagnak az akalmasdss paplrgvaddsban, paplbave-
rasban, mtanvagipard, mebgazdassg! deivagy fosiesi alkalmazssokban.

28, Az 118, igénypontek sgyike srerintl magas szildrdanyag-artaimyd Ssvanyd
Ssfvagy Widanvay dsivagy pigment seuszpensidnak dsivagy 8 26, igénypont seering
Kalolur-karbond! tartalmd anyagnak ae alalmazésa papirban @idanyagkent,

R, A 7. igdnypont szerintl alkalmasds, amelyben a magas szildrdanyag-
tartabmy vizes Ssviny ésfvagy lidanyag dsivagy plgment szuszpenaidt ésfvagy 8
Kalclumekarbonat tadalmyg anyagot hordozdként hasendljuk dighdlis nyomtatdsra,
gifinylsen fintasugaras nyomieldsra vagy flexe nyomtaidsra, rologravirozdsra
asfvagy offszet nyomiatsry, legelfnydsebben fekete tinte nyomtatdsra tintasugaras
nyomtatisban.

38. Bevond seinszék formulscld, amely tarlalmazza az 11980 igényponiok
egyke szerntt magas selidcdanyag-tadalmi vizes Asvanyl éshagy 16W8anyag
esfvagy pigment sauspenzidt ésfvagy a 28, igdnvpont sperintl kalolum-karbongt tar
faimi anyagotl valamint sgy természetes dsivagy ssintetikus kdtSanvagot, amely kd-
Wanyay eldnydsen setrolbutadiénbll, satirolakriidthdl, polivini-acetdthdl, polivinil
alkoholbdl, keményitibdl vagy seek keverskebd! S1 & legeldnydssbben a kg~
anyag arlalimaz polivinib-alkeholt vagy ebbdi &l
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