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(534) Title: PROCESS FOR MANUFACTURING HIGH SOLIDS SUSPENSIONS OF MINERAL MATERIALS

(57) Abstract: The present invention relates to a process for manufacturing high solids aqueous suspensions of mineral materials
comprising the steps of providing at least one mineral material, preparing an aqueous suspension comprising the at least one min-

eral material, g

'inding the resulting aqueous suspension, centrifuging the ground aqueous suspension, and concentrating the cen-

trifuged product of step d) by flash cooling; the high solids aqueous suspension of mineral materials obtained by this process, as
well as the use thereof.



Process for manufacturing high solids suspensions of mineral materials

The present invention relates to a process for manufacturing high solids suspensions of
mineral materials, the high solids aqueous suspension of mineral materials obtained by

this process, as well as the use of such suspensions.

In the manufacturing method of a sheet of paper, cardboard or analogous product, one
skilled in the art increasingly tends to replace part of the expensive cellulose fibres by
cheaper mineral matter in order to reduce the cost of the paper while improving its

properties such as opacity and/or brightness.

Such well-known mineral materials, comprise for example natural calcium carbonate,
synthetic calcium carbonate, and miscellaneous analogous fillers containing calcium
carbonates such as dolomite or mixed carbonate based fillers; various matter such as

talc or analogues; mica, clay, titanium dioxide, etc.

For reasons of applicability, transport, storage and drying cost, it is especially useful to
produce the mineral material in the form of high solids suspensions, i.e. containing only
ittle water, which, however, generally is only possible by adding a high amount of

dispersing agents or grinding aids.

Thus, for a long time, it has been common to use in a wet grinding process, as
dispersing agents, water soluble polymers based on partially or totally neutralised
polyacrylic acids or their derivatives (EP 0 046 573, EP 0 100 947, EP 0 100 948, EP O
129 329, EP 0 261 039, EP 0 516 656, EP 0 542 643, EP 0 542 644, EP 0 717 051) to
provide aqueous mineral suspensions that meet the desired refinement and low
viscosity criteria. These dispersing agents, however, have to be used in a high quantity,
which is not only not desirable from the economical view, but alsc disadvantageous with

respect to the capability of the final product of developing scattering visible light as

required by the end user in paper application.

Consequently, there are several approaches in the prior art to provide high solids
suspensions of mineral materials, wherein the amount of the dispersing agents above is

decreased, and the mentioned drawbacks are avoided or reduced.

CA 27799%646 20177-07-11
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For example, WO 02/49766, EP 0 850 685, WO 2008/010055, WO 2007/072168
disclose processes for manufacturing aqueous suspensions of refined mineral material,
with a dry matter concentration that can be high, while having a low Brookfield™
viscosity that remains stable over time. In this respect, the use of specific dispersants
like copolymers of acrylic acid with maleic acid, of a particular rate of neutralization, or
the use of inorganic fluorine compounds to be put into agueous suspensions of the
mineral particles issuing from the mechanical and/or thermal concentration step
following a step of wet grinding at a low solid content without the use of dispersing

agent nor grinding aid, are mentioned.

Furthermore, published European patent application No. EP2199348 discloses the use
of lithium-neutralised water-soluble organic polymers acting as grinding and/or
dispersing capacity enhancers In order to achieve aqueous mineral material
suspensions with the required properties while minimizing the dispersant and/or
grinding aid agent demand without decreasing the properties of the final products like

the optical properties of the paper.

A further approach is mentioned in EP 0 614 948 or in EP 0 857 763 relating to a
process for comminuting in the wet state alkaline earth metal pigments, in particular, but
not exclusively, calcium carbonate pigments, by preparing an aqueous suspension of a
particulate alkaline earth metal compound, subjecting this suspension to attrition
grinding with a particulate grinding medium under conditions such as to yield a product
having a particle size distribution such that at least 90% by weight of the particles have
an equivalent spherical diameter smaller than 2 pm; and allowing water to evaporate
from the suspension under the action of heat contained in the suspension until the
percentage by weight of dry alkaline earth metal compound in the suspension has
Increased to at least 70% by weight, at an initial solids concentration of from 40 to 70
wt%. It can be taken from the Examples that the use of a suspension having an initial
solids content of above 70 wt% is not suitable for the claimed process using 0.7 wt%.
Thus, EP 0 614 948 describes a process for grinding mineral material at a high solids
content clearly indicating that this process is only suitable for suspension having an

Initial solids content of not more than 70 wt%.

CA 2799646 2017-07-11
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Thus, the processes known in the prior art either still use a relatively high amount of
dispersant, or are only suitable for suspensions of mineral materials having a relatively

low solids content, and thus being not very efficient.

Consequently, it iIs one object of the present invention to provide a process for

manufacturing high solids aqueous suspensions of mineral material using a reduced

amount of dispersant and having a low Brookfield viscosity.

This object Is achieved by a process for manufacturing high solids aqueous

suspensions of mineral material(s) comprising the steps of:
a) providing at least one mineral material,

b) preparing an aqueous suspension comprising the at least one mineral material of

step a),
c) grinding the mineral material of the resulting aqueous suspension of step b),

d) concentrating the aqueous suspension of ground mineral material of step c) by flash

cooling.

Another object of the present invention relates to a process for manufacturing aqueous

suspensions of mineral material(s) comprising the steps of:
a) providing at least one mineral material,

b) preparing an agueous suspension comprising the at least one mineral

material of step a)

C) grinding the mineral material of the resulting aqueous suspension of step
b),
d) concentrating the aqueous suspension of ground mineral material of step

c) by flash cooling,
wherein at least one dispersing agent is added to the aqueous suspension of step b),

wherein the at least one dispersing agent is added completely before grinding step c¢),
or stepwise before and during grinding step c), or before and during and/or after

grinding step c),

CA 2799646 2017-07-11



4

wherein the at least one dispersing agent is independently selected from the group
consisting of homopolymers of polycarboxylic acids, copolymers of polycarboxylic acids,
salts of homopolymers of polycarboxylic acids, salts of copolymers of polycarboxylic
acids, derivatives of homopolymers of polycarboxylic acids, derivatives of copolymers of

polycarboxylic acids, alkali phosphates and mixtures thereof,

wherein the aqueous suspension, before step d), has a solids content of from above 70
to 80 wt%, and

wherein the final solids content of the aqueous suspension obtained after step d) is
from 80 to 85 wt%.

Another object of the present invention relates to an aqueous suspension of mineral
material(s) obtained by the process defined hereinabove, wherein the final solids

content of the agqueous suspension obtained after step d) is from 84 to 85 wt%..

Another object of the present invention relates to a use of the aqueous suspension of
mineral materials obtained by the process defined hereinabove in paper, paper coating
colours, paints and plastics, wherein the final solids content of the aqueous suspension
obtained after step d) is from 84 to 85 wt%.

Mineral materials suitable for the use in the process according to the present invention
are preferably selected from the group comprising natural calcium carbonate (GCC)
such as marble, chalk, limestone; precipitated calcium carbonate (PCC) such as
aragonitic PCC, vateritic PCC and/or calcitic PCC, especially prismatic, rhombohedral

or scalenohedral PCC; surface modified calcium carbonate: dolomite: talc: bentonite:

clay; magnesite; satin white; sepiolite, huntite, diatomite; silicates; and mixtures thereof.

It is preferred that from 40 to 85 wt%, preferably from 45 to 80 wt%, more preferably
from 50 to 75 wt%, most preferably from 60 to 70 wt%, e.g. 65 wt% of the at least one
mineral material particles provided in step a) have an equivalent spherical diameter of
< 10 um, measured by means of a Sedigraph 5100 device from the company
Micromeritics, USA, in an aqueous solution of 0.1 wt-% NasP.07, wherein the samples

were dispersed using a high-speed stirrer and ultrasound.

According to step b) of the process of the present invention, an aqueous suspension is

CA 27799646 20177-077-11
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prepared from the mineral material provided in step a).

This aqueous suspension, before it is subjected to step d), preferably has a solids
content of from above 70 to 80 wt%, especially from 72 to 79 wt%, more preferably from
74 to 78 wt%, and most preferably from 76 to 78 wt% based on the total weight of the

suspension.

CA 27799646 2017-07-11
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Subsequently, the aqueous suspension of mineral material(s) 1s subjected to a

orinding step, which may be performed 1n any of the known grinding equipment with

which those skilled in the art are familiar for gnnding mineral materials.

Especially conventional attritor mills such as those distributed by the company

Dynomill are suitable in this respect, preferably using grinding balls made of glass,
porcelain, and/or metal; especially preferably, however, grinding balls are used made
of, e.g., zirconium silicate, zircontum dioxide and/or baddeleite with a diameter of

0.2 to 5 mm, preferably 0.2 to 2 mm, but also 0.5 to 5 mm, e.g., | to 2 mm. Quartz

sand having an equivalent spherical diameter of 0.1 to 2 mm may also be used.

In a special embodiment; at least one dispersing agent, which preferably also act as a
deflocculation agent, is added to the aqueous suspension of step b), wherein, the at
least one dispersing agent may be completely added before grinding step ¢), or
stepwise before and during grinding step ¢}, and optionally alsp before and during

and/or after grinding step ¢).

Useful amounts of such dispersing agents added to the aqueous suspension during
step b), during and after step b), but before step ¢), are from 0.01 to 1.25 wt%,
preferably from 0.01 to 0.1 wt%, more preferably from 0.02 to 0.07 wt%, most

preferably from 0.03 to 0.05 wt% based on the dry weight of the mineral matenal.

Preferred amounts of such de-flocculation agents additionally added during step ¢)
are from (.05 to 1 wt%, more preferably from 0.1 to 0.7 wt%, even more preterably
from 0.15 to 0.55, e.g. (.3 wt% based on the dry weight ot the mineral matenal.

The total amount of the at least one dispersing agent added before grinding step ¢), or
before and during step c), or before and during and/or after grinding step c),

preferably is from about 0.01 to 1.25 wt%, more preferably 0.05 to 1 wi%, even
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more preferably 0.1 to 0.7 wt%, most preferably 0.3 to 0.5 wi% based on the dry

welght of the mineral material.

In another preferred embodiment, the dispersing agent 1s added in an amount such

that, with respect to the specific surtace arca, measured by BET, of the ground
material after step c), 1t is present 1n amount of below 0.15 mg/m-, e.g. 0.05 to 0.08
mg/mz, if 1t 15 added beforc grinding step ¢), and, in an amount of from 0.05 mg/m2

to 1.5 mg/m®, e.e. 0.5 to 0.8 mg/m”, if it is added during grinding step c).

Dispersing agents, which may be used with respect to step b) and ¢) may be those
selected from the group comprising homopolymers or copolymers of polycarboxylic
acids such as acrylic or methacrylic acids or maleic acid; and/or their salts, e.g.
paﬁially or completely neutralized acid salts with sodium, lithium, potassium,
ammonium, calcium, magnesium, strontium and/or aluminium or mixtures thereof,
preferably sodium, calcium and magnesium; or derivatives of such acids such as
esters based on, e.g., acrvlic acid, methacrylic acid, maleic acid, fumaric acid,

itaconic acid, e.g. acryl amide or acrylic esters such as methylmethacrylate, or

mixtures thereof: alkali polyphosphates; or mixtures thereof.

The molecular weight Mw of such products is preferably in the range of trom 1000
to 15000 g/mol, more preferably in the range of from 3000 to 7000 g/mol, e.g. 3500
g/mol, most preferably in the range of from 4000 to 6000 g/mol, e.g. 5500 g/mol.

n a preferred embodiment, before, during, or after step ¢), but before step d), at least
one earth alkali oxide and/or hydroxide, preferably lime and/or bumt dolomte 1s
added to the aqueous suspension of step b), wherein lime 1n the context of the present

invention comprises calcium oxide and calcium hydroxide.

Only small amounts of earth alkali oxide and/or hydroxide are sufficient to be used

during grinding, such as amounts of from about 0.001 to 0.1 wt%, preferabiy 0.005
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1o 0.07 wt%, more preferably 0.007 to 0.05 wt%, most preferably 0.01 to 0.03 wt%,

e.g. 0.02 wt% based on the dry weight of the mineral matenal.

Grinding step ¢) may be carried out once or several times. For example, the aqueous
suspension may be partially ground in a grinder, the suspension of partially ground
mineral material may then be fed to a second grinder for further grinding, etc., until
the desired particlc size 1s obtained. The desired particle size can also be obtained in

one step by adjusting the residence time in the grinder.

[t 1s possible to grind the mineral material such that from 20 to 70 wt%, preferably
from 36 to 68 wt%, more preferably from 40 to 60 wt%, e.g. 50 wt% ot the at least

one mineral material particles have a particle size of <2 pum after step c).

[n an even more preferred embodiment, the mineral materital may be ground such

that from 10 to 90 wt%, preferably from 20 to 80 wt%, more preferably from 36 to
75 wt%, especially from 40 to 70 wt%, most preferably from 50 to 65 wt%, e.g. 55

wt% of the at least one mineral material particles have a particle size of <1 um after

step ¢).

Furthermore, the aqueous suspension of ground mineral material may also be

subjected to a separation step after grinding, wherein a finer fraction is separated

from a coarser fraction, just as desired within the above-mentioned equivalent

spherical diameter ranges of the mineral material.

The separation may take place by means of well-known techniques such as
screening, filtration, or centrifugation, wherein for the most applications

centrifugation will be preferred, using commonly known equipment.

In this respect, it is also possible that the separated coarse fraction 1s re-circulated

into any one of one to several grinders of step ¢).
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Subsequently, in step d), the aqueous suspension of the ground, and optionally
separated, mineral material 1s concentrated by tlash cooling. Flash cooling in the
context of the present invention 1s carried out by allowing water to evaporate from

the aqueous suspension under the action of heat contained in the suspension.,

This may take place by the heat which has been generated in the suspension as a

direct result of the grinding. For example, during the grinding step the temperature of
the suspension may risc to the boiling point of the aqueous phase of the suspension,
and the evaporation of water occurs naturally under the action of the heat contained
in the suspension. In this respect, the temperature generated by grinding may also be
below the boiling point of the water contained in the suspension. The heat contained
in the suspension as a result of the energy dissipated 1n the suspension during
erinding may be sufficient to increase the percentage by weight ot dry alkaline earth

metal compound in the suspension to within the range from 79 to 85 wt% as

mentioned below.

Alternatively or additionally, the suspension may be heated by a heating means such

as a heat exchanger to a temperature within the range of from 50 °C to the boiling
point of the suspension, preferably to within the range ot from 60 to 90 °C, more

preferably from 70 to 85 °C, e.g. from 81 to 83 °C.

For instance, heat may be suppiied to the suspension by passing the suspension
through one side of a non-contact heat exchanger through the other side of which 1s

passed a hot fluid, preferably at a temperature in the range from 50 to 100G °C.

Basically, known flash cooler systems consist ot a (vacuum) chamber, 1nto which the

suspension 1s fed. Depending upon the temperature and the vacuum, the water in the

suspension will evaporate. The evaporation resuits in an increase of the solids

content. Cooling will take place simultancously.
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In this respect, the temperature of the aqueous suspension at the inlet of the grinder
may be from 20 to 80°C, preferably from 20 — 50°C, and at the outlet of the grinder,
preferably of from 80 to 105°C.

Thus, the temperature of the aqueous suspension at the inlet of the flash cooler may
be from 70 to 105°C, e.g. 95°C and at the outlet ot the flash cooler 1css than 60 to
30°C, e.g. 35°C.

Advantageously, the aqueous suspension 1s exposed to reduced pressure, preferably
to a pressure of from 200 to 500 mbar, more preterably of from 250 to 400 mbar,
most preferably a pressure of from 288 to 360 mbar, e.g. of from 300 to 350 mbar.

The final solids content of the aqueous suspenston obtained after step d) preferably is

from 79 to 85 wt%, especially from 79.5 to 84 wt%, more preferably from 80 to 83
wit%, e.g. 82 wi%.

With respect o the 1nitial solids content of step b), it 18 thus preferred that the final

solids content of the aqueous suspension after step d) is at least 1 wt%, preferably at

least 2 wt%, more preferably at least 3 wit% higher than the initial solids content of

the aqueous suspension obtained 1n step b).

In an especially preferred embodiment, the initial solids content of an aqueous
suspension of mineral material of 76 to 78 wt% is raised to 80 to 81 wt% by the
process of the present invention, wherein the mineral material preferably is
comminuted such that while imitially 66 wt% of the mineral material particles have
an equivalent sphencal diameter of < 10 um, 36 to 65 wt% of the final mineral
material produced according to the process of the present invention have an

equivalent spherical diameter of < 2 pum, and preferably even < 1 um.
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Furthermore, 1in an especially preferred embodiment, the Brookfield viscosity of the
[inal aqueous suspension alter step d) measured at 23 °C after 1 minuie of stirring by
the use of a RVT model Brookfield™ viscosimeter at room temperature and a

rotation speed of 100 rpm with the appropriate spindle 1s from 50 to 1000 mPa-s,
preferably 100 to 750 mPa-s, more preferably from 150 to 600 mPa-s, most
preferably from 200 to 460 mPa's, e.g. 300 mPa-s.

A second aspect of the present invention 1s the provision of a high solids aqueous

suspension of mineral material(s) obtained by the process as described above.

In this respect, a high solids aqueous suspension of mineral material obtained by the
process ol the present invention especially preferably has a solids content of {rom 80
to 81 wt%, wheremn 36 to 65 wt% of the mineral material have an equivalent

spherical diameter of < 2 yum, and preflerably even <1 pum.

Furthermore, a third aspect of the present invention is the use of the high solids
aqueous suspension of mineral materials obtained by the process as described above

in paper, paper coating colours, paints and plastics.

The following examples and experiments serve to illustrate the present invention and

should not restrict it 1n any way.

EXAMPLES:

Example 1:

~ Natural ground calcium carbonate (lhmestone from Orgon, France), 66 wt% of which

having an equivalent sphenical diameter of < 10 um, were suspended 1n water

together with 0.07 wt%, based on the dry weight of calcium carbonate, of a sodium
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polyacrylate of Mw = 3500 g/mol until a solids content of 76 wt% based on the total

welght of the suspension was reached.

The resulting aqueous suspension was ground in a vertical cylindrical 7 m’ volume
wet mill, using 15 tons of zircon dioxide grinding media having a medium diameter
of about 1 — 2 mm, using additional dispersant (polyacrylate of Mw = 5500 g/mol,
wherein 70 mol% of the carboxylic groups are neutralized by sodium, and 30 mol%
by calcium) in a guantity of 0.15 wt% , based on the dry weight of calcium
carbonate, untii 62 wt% of the calcium carbonate particles had an equivalent
spherical diameter of < 2 um, and 36 wt% < 1 um, respectively. The specific surface

area of the dry calcium carbonate, measured by BET, was 7.1 mzfg.

Subsequently, the ground calcium carbonate suspension was continuously

centrifuged in a conventional continuous centrifuge at a speed of 1200 rpm.

The centrifuged aqueous suspcension having a solids content of 76 wt% was ted into a
continuously running flash cooler. The teeding speed was adjusted to reach

approximately 80 wt% slurry solids at the outlet and concentrated at the following

conditions:

- Pressure at the top of the tlash cooler: 288 mbar
- Pressure at the bottom of the flash cooler: 350 mbar
- Temperature at the entry of the flash cooler: 83°C

- Temperature at the exit of the flash cooler: 39°C

The final solids content after the concentration siep was determined to be 80 wt% by

drying 20 g of the suspension in an oven at 110 °C to weight constancy = 0.1 wt%.

The Brookfield viscosity of the final agueous suspension measured after 1 minute of

stirring by the use of a RVT model Brookfield™ viscosimeter at room temperature
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and a rotation speed of 100 rpm with a spindle No. 3 at the exit of the flash cooler
was 150 mPa-s; 153 mPa-s after 24 hours, and 162 mPa's after 3 days.

Example 2:

Natural ground calctum carbonate (limestone from Orgon, France), 66 wt% ot which
having an equivalent spherical diameter of < 10 um, were suspended in water
together with 0.07 wt%, based on the dry weight of calcium carbonate, of a sodium
polyacrylate of Mw = 3500 g/mol until a sclids content of 78 wt% based on the total

weilght of the suspension was reached.

The resulting aqueous suspension was ground in a vertical cylindrical 7 m” volume
wet mill, using 15 tons of zircon dioxide grinding media having a medium diameter
of about 1 — 2 mm, using dispersant (polyacrylate of Mw = 5500 g/mol, wherein 70
mol% of the carboxylic groups are neutralized by sodium, and 30 mol% by calcrumy)
in a quantity of 0.15 wt% , based on the dry weight of calcium carbonate. Then, a
second grinding pass was carried out in a vertical eylindrical 7 m” volume wet mill,
using 15 tons of zircon dioxide grinding media having a medium diameter of about
0.7 — 1.5 mm, using additional dispersant (polyacrylate of Mw = 5500 g/mol,
wherein 50 mol% of the carboxylic groups are neutralized by sodium, and 50 mol%
by magnesium) in a quantity of 0.55 wt%, based on the dry weight of calcium
carbonate, and 0.02 wt% based on the dry weight of calcium carbonate of lime (> 97
wt% Ca(OH),), until 65 wt% of the calcium carbonate particles had an equivalent

spherical diameter of < 1 um. The specific surface area of the dry calcium carbonate,

measured by BET, was 12.5 m*/g.

Subsequently, the ground calcium carbonate suspension was continuously

centrifuged in a conventional continuous centrifuge at a speed of 1300 rpm.
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The centrifuged aqueous suspension having a solids content of 78 wt% was fed into a
continuously running flash cooler. The feeding speed was adjusted to reach

approximately 80 wt% shurry solids at the outlet and concentrated at the following

conditions:

- Pressure at the top of the flash cooler: 300 mbar
- Pressure at the bottom of the flash cooler: 360 mbar
- Temperature at the entry of the flash cooler: 81 °C

- Temperature at the exit of the tlash cooler: 36 °C

The final solids content after the concentration step was determined to be 80 wt% by

drying 20 g of the suspension 1n an oven at 110 °C to weight constancy + 0.1 wt%.

The Brookfield viscosity of the final aqueous suspension measured after I minute ol
stirring by the use of a RVT model Brookfield™ viscosimeter at room temperature

and a rotation speed of 100 rpm with a spindle No. 3 at the exit ot the tlash cooler
was 460 mPa's; and 575 mPa-s after 6 days.



14

Claims
1. Process for manufacturing aqueous suspensions of mineral material(s)

comprising the steps of:

a) providing at least one mineral material,

b) preparing an aqueous suspension comprising the at least one mineral
material of step a)

C) grinding the mineral material of the resulting aqueous suspension of step
b),

d) concentrating the aqueous suspension of ground mineral material of step

c) by flash cooling,

wherein at least one dispersing agent is added to the aqueous suspension of

step b),

wherein the at least one dispersing agent is added completely before grinding
step c), or stepwise before and during grinding step c), or before and during

and/or after grinding step ¢),

wherein the at least one dispersing agent is independently selected from the
group consisting of homopolymers of polycarboxylic acids, copolymers of
polycarboxylic acids, salts of homopolymers of polycarboxylic acids, salts of
copolymers of polycarboxylic acids, derivatives of homopolymers of

polycarboxylic acids, derivatives of copolymers of polycarboxylic acids, alkal
phosphates and mixtures thereof,

wherein the aqueous suspension, before step d), has a solids content from
above 70 to 80 wt%, and

wherein the final solids content of the aqueous suspension obtained after step
d) is from 80 to 85 wt%.

2. The process according to claim 1, wherein the polycarboxylic acids are selected

from the group consisting of acrylic acid, methacrylic acids and maleic acid.
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3. The process according to claim 1 or 2, wherein the salts of homopolymers of
polycarboxylic acids and the salts of copolymers of polycarboxylic acids are
partially or completely neutralized acid salts with sodium, lithium, potassium,
ammonium, calcium, magnesium, strontium and/or aluminium or mixtures

thereof.

4. The process according to claim 1 or 2, wherein the salts of homopolymers of
polycarboxylic acids and the salts of copolymers of polycarboxylic acids are
partially or completely neutralized acid salts with sodium, calcium, magnesium or

mixtures thereof.

5. The process according to claim 1, wherein the derivatives of homopolymers of
polycarboxylic acids and the derivatives of copolymers of polycarboxylic acids

are esters, acrylamides, acrylic esters or mixtures thereof.

6. The process according to claim 5, wherein the esters are based on acrylic acid,

methacrylic acid, maleic acid, fumaric acid or itaconic acid.

7. The process according to cliam 5, wherein the acrylics esters are

methylmethacrylate.

8. The process according to any one of claims 1to 7,

wherein the at least one mineral material is selected from the group consisting
of natural calcium carbonate (GCC), precipitated calcium carbonate (PCC),
surface modified calcium carbonate, dolomite, talc, bentonite, clay, magnesite,

satin white, sepiolite, huntite, diatomite, silicates and mixtures thereof.
9. The process according to claim 8,

wherein the natural calcium carbonate (GCC) is marble, chalk and/or limestone.
10. The process according to claim 8,

wherein the precipitated calcium carbonate (PCC) is aragonitic PCC, vateritic
PCC and/or calcitic PCC.

11.  The process according to any one of claims 1 to 7,

wherein the precipitated calcium carbonate (PCC) is prismatic PCC,
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15.
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17.

18.

19.

20,
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rhombohedral PCC or scalenohedral PCC.
The process according to any one of claims 1 to 11,

wherein from 40 to 85 wt% of the at least one mineral material particles in step

a) have an equivalent spherical diameter of < 10 um.
The process according to any one of claims 1 to 11,

wherein from 45 to 80 wt% of the at least one mineral material particles in step

a) have an equivalent spherical diameter of < 10 um.
The process according to any one of claims 1 to 11,

wherein from 50 to 75 wt% of the at least one mineral material particles in step

a) have an equivalent spherical diameter of < 10 pm.
The process according to any one of claims 1 to 11,

wherein from 60 to 70 wt% of the at least one mineral material particles in step

a) have an equivalent spherical diameter of < 10 ym.

The process according to any one of claims 1 to 11,

wherein 65 wt% of the at least one mineral material particles in step a) have an

equivalent spherical diameter of < 10 ym.
The process according to any one of claims 1 to 16,

wherein that the aqueous suspension, before step d), has a solids content from

72 to 79 wt%, based on the total weight of the suspension.

The process according to any one of claims 1 to 16,

wherein the aqueous suspension, before step d), has a solids content from 74 to

78 wt%, based on the total weight of the suspension.

The process according to any one of claims 1 to 16,

wherein the aqueous suspension, before step d), has a solids content from 76 to

78 wt%, based on the total weight of the suspension.

The process according to any one of claims 1 to 19,
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26.
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wherein the total amount of the at least one dispersing agent added before
grinding step c), or before and during step c¢), or before and during and/or after
grinding step ¢), is from 0.01 to 1.25 wt%, based on the dry weight of the mineral

material.
The process according to any one of claims 1 to 19,

wherein the total amount of the at least one dispersing agent added before
grinding step c), or before and during step c¢), or before and during and/or after
grinding step ¢), is from 0.05 to 1 wt%, based on the dry weight of the mineral

material.
The process according to any one of claims 1 to 19,

wherein the total amount of the at least one dispersing agent added before
grinding step c), or before and during step c), or before and during and/or after
grinding step c¢), is from 0.1 to 0.7 wt%, based on the dry weight of the mineral

material.
The process according to any one of claims 1 to 19,

wherein the total amount of the at least one dispersing agent added before
grinding step c), or before and during step c¢), or before and during and/or after
grinding step c), is from 0.3 to 0.5 wt%, based on the dry weight of the mineral

material.

The process according to any one of claims 1 to 23,

wherein the molecular weight Mw of the at least one dispersing agent is in the
range from 1000 to 15000 g/mol.

The process according to any one of claims 1 to 23,

wherein the molecular weight Mw of the at least one dispersing agent is in the
range from 3000 to 7000 g/mol.

The process according to claim 25,

wherein the molecular weight Mw of the at least one dispersing agent is 3500

g/mol.
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The process according to any one of claims 1 to 23,

wherein the molecular weight Mw of the at least one dispersing agent is in the
range from 4000 to 6000 g/mol.

The process according to claim 27,

wherein the molecular weight Mw of the at least one dispersing agent is 5500

g/mol.
The process according to any one of claims 1 to 28,

wherein before, during, or after step c), but before step d), at least one earth

alkali oxide and/or hydroxide, is added to the aqueous suspension of step b).
The process according to claim 29,

wherein before, during, or after step c), but before step d), lime and/or burnt

dolomite is added to the aqueous suspension of step b).
The process according to claim 29 or 30,

wherein the earth alkali oxide and/or hydroxide is added in an amount from

0.001 to 0.1 wt%, based on the dry weight of the mineral material.
The process according to claim 29 or 30,

wherein the earth alkali oxide and/or hydroxide is added in an amount from

0.005 to 0.07 wt%, based on the dry weight of the mineral material.

The process according to claim 29 or 30,

wherein the earth alkali oxide and/or hydroxide is added in an amount from

0.007 to 0.05 wt%, based on the dry weight of the mineral material.
The process according to claim 29 or 30,

wherein the earth alkali oxide and/or hydroxide is added in an amount from 0.01

to 0.03 wt%, based on the dry weight of the mineral material.
The process according to claim 29 or 30,

wherein the earth alkali oxide and/or hydroxide is added in an amount of 0.02
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44,
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wt% based on the dry weight of the mineral material.
The process according to any one of claims 1 to 35,
wherein step c) is carried out several times.

The process according to any one of claims 1 to 36,

wherein from 20 to 70 wt% of the at least one mineral material particles have a

particle size of < 2 um after step ¢).
The process according to any one of claims 1 to 36,

wherein from 36 to 68 wit% the at least one mineral material particles have a

particle size of < 2 ym after step c¢).
The process according to any one of claims 1 to 36,

wherein 40 to 60 wt% of the at least one mineral material particles have a

particle size of < 2 um after step c).
The process according to any one of claims 1 to 36,

wherein 50 wt% of the at least one mineral material particles have a particle size

of < 2 um after step c).
The process according to any one of claims 1 to 40,

wherein from 10 to 90 wt% of the at least one mineral material particles have a

particle size of < 1 um after step ¢).
The process according to any one of claims 1 to 40,

wherein from 20 to 80 wt% of the at least one mineral material particles have a

particle size of < 1 ym after step c).
The process according to any one of claims 1 to 40,

wherein from 36 to 75 wt% of the at least one mineral material particles have a

particle size of < 1 ym after step c).
The process according to any one of claims 1 to 40,

wherein from 40 to 70 wt% of the at least one mineral material particles have a
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51.

52.
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particle size of < 1 ym after step c).
The process according to any one of claims 1 to 40,

wherein from 50 to 65 wt% of the at least one mineral material particles have a

particle size of < 1 um after step c).
The process according to any one of claims 1 to 40,

wherein 55 wt% of the at least one mineral material particles have a particle size

of <1 um after step c).
The process according to any one of claims 1 to 46,

wherein after grinding step c), the aqueous suspension of ground mineral

material is subjected to a separation step.
The process according to any one of claims 1 to 46,

wherein after grinding step c¢), the aqueous suspension of ground mineral
material is subjected to a separation step selected from the group consisting of

screening, filtration and centrifugation.
The process according to any one of claims 1 to 48,

wherein, in step d), heat is supplied allowing water to evaporate from the
aqueous suspension, wherein this heat i1s generated by the previous grinding

step ¢) or is supplied externally.
The process according to claim 49,

wherein the temperature of the aqueous suspension at the inlet of the flash
cooler is from /70 to 105°C, and at the outlet of the flash cooler less than 60 to
30°C.

The process according to claim 49,

wherein the temperature of the aqueous suspension at the inlet of the flash

cooler is 95°C, and at the outlet of the flash cooler less than 35°C.

The process according to any one of claims 1 to 51,
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wherein, in step d), the aqueous suspension is exposed to reduced pressure.

The process according to any one of claims 1 to 51,

wherein, in step d), the aqueous suspension is exposed to a pressure from 200
to 500 mbar.

The process according to any one of claims 1 to 51,

wherein, in step d), the aqueous suspension is exposed to a pressure from 250
to 400 mbar.

The process according to any one of claims 1 to 51,

wherein, in step d), the aqueous suspension is exposed to a pressure from 288
to 360 mbar.

The process according to any one of claims 1 to 51,

wherein, In step d), the aqueous suspension is exposed to a pressure from 300
to 350 mbar.

The process according to any one of claims 1 to 56,

wherein the final solids content of the aqueous suspension obtained after step
d) is from 82 to 84 wt%.

The process according to any one of claims 1 to 56,

wherein the final solids content of the aqueous suspension obtained after step
d) is 83 wt%.

The process according to any one of claims 1 to 58,

wherein the final solids content of the aqueous suspension after step d) is at
least 1 wit% higher than the initial solids content of the aqueous suspension

obtained In step b).
The process according to any one of claims 1 to 58,

wherein the final solids content of the aqueous suspension after step d) is at

least 2 wt% higher than the initial solids content of the agueous suspension
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obtained in step b).
The process according to any one of claims 1 to 58,

wherein the final solids content of the aqueous suspension after step d) is at
least 3 wt% higher than the initial solids content of the aqueous suspension

obtained in step b).
The process according to any one of claims 1 to 61,

wherein the Brookfield viscosity measured at 23 °C after 1 minute of stirring at

100 rpm of the final agqueous suspension after step d) is from 50 to 1000 mPa-s.
The process according to any one of claims 1 to 61,

wherein the Brookfield viscosity measured at 23 °C after 1 minute of stirring at

100 rpm of the final aqueous suspension after step d) is from 100 to 750 mPa-s.
The process according to any one of claims 1 to 61,

wherein the Brookfield viscosity measured at 23 °C after 1 minute of stirring at

100 rpm of the final aqueous suspension after step d) is from 150 to 600 mPa-s.
The process according to any one of claims 1 to 61,

wherein the Brookfield viscosity measured at 23 °C after 1 minute of stirring at

100 rpm of the final agueous suspension after step d) is from 200 to 460 mPa-s.
The process according to any one of claims 1 to 61,

wherein the Brookfield viscosity measured at 23 °C after 1 minute of stirring at

100 rpm of the final aqueous suspension after step d) is 300 mPa-s.

Agueous suspension of mineral material(s) obtained by the process defined in
any one of claims 1 to 66, wherein the final solids content of the aqueous

suspension obtained after step d) is from 84 to 85 wt%..

Use of the aqueous suspension of mineral materials obtained by the process
defined in any one of claims 1 to 66 in paper, paper coating colours, paints and
plastics, wherein the final solids content of the aqueous suspension obtained
after step d) is from 84 to 85 wt%.
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