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DESCRIPTION

[0001] 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.

[0002] 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.

[0003] 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.

[0004] 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 little
water, which, however, generally is only possible by adding a high amount of dispersing agents
or grinding aids.

[0005] 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 0 129 329, 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 also disadvantageous with respect to the capability of the final product of
developing scattering visible light as required by the end user in paper application.

[0006] 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.

[0007] 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 aqueous 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.
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[0008] Furthermore, unpublished European patent application No. 08 172 465 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.

[0009] A further approach is mentioned in EP 0 614 948 or in EP 0 857 763relating 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%.

[0010] 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.

[0011] Consequently, it is 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.

[0012] This object is achieved by a process for manufacturing high solids aqueous
suspensions of mineral material(s) as defined in claim 1 comprising the steps of:

1. a) providing at least one mineral material,
2. b) preparing an aqueous suspension comprising the at least one mineral material of step

),

3. c¢) grinding the mineral material of the resulting aqueous suspension of step b),

Q

4. d) concentrating the aqueous suspension of ground mineral material of step c) by flash
cooling,

characterised in that

» 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), wherein the at least one dispersing agent is independently selected from the
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group comprising homopolymers or copolymers of polycarboxylic acids such as acrylic,
methacrylic acids or maleic acid; and/or their salts, e.g. partially 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., acrylic 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, and 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), and wherein

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

[0013] 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.

[0014] It is preferred that from 40 to 85 wi%, 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-% Na4P>07, wherein the samples were dispersed using a high-

speed stirrer and ultrasound.

[0015] According to step b) of the process of the present invention, an aqueous suspension is
prepared from the mineral material provided in step a).

[0016] 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.

[0017] Subsequently, the aqueous suspension of mineral material(s) is subjected to a grinding
step, which may be performed in any of the known grinding equipment with which those skilled
in the art are familiar for grinding mineral materials.

[0018] 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,
zirconium dioxide and/or baddeleite with a diameter of 0.2 to 5 mm, preferably 0.2 to 2 mm,
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but also 0.5 to 5 mm, e.g., 1 to 2 mm. Quartz sand having an equivalent spherical diameter of
0.1 to 2 mm may also be used.

[0019] 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 c), or stepwise before and
during grinding step c), and optionally also before and during and/or after grinding step c).

[0020] Useful amounts of such dispersing agents added to the aqueous suspension during
step b), during and after step b), but before step c), 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 material.

[0021] Preferred amounts of such de-flocculation agents additionally added during step c) are
from 0.05 to 1 wt%, more preferably from 0.1 to 0.7 wt%, even more preferably from 0.15 to
0.55, e.g. 0.3 wt% based on the dry weight of the mineral material.

[0022] 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 wt%, even more preferably 0.1 to 0.7 wt%,
most preferably 0.3 to 0.5 wt% based on the dry weight of the mineral material.

[0023] In another preferred embodiment, the dispersing agent is added in an amount such
that, with respect to the specific surface area, measured by BET, of the ground material after

step c), it is present in amount of below 0.15 mg/m?2, e.g. 0.05 to 0.08 mg/m?, if it is added
before grinding step ¢), and, in an amount of from 0.05 mg/m? to 1.5 mg/m?, e.g. 0.5 to 0.8

mg/m2, if it is added during grinding step c¢).

[0024] 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. partially 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., acrylic 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.

[0025] The molecular weight Mw of such products is preferably in the range of from 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.

[0026] In a preferred embodiment, the earth alkali oxide and/or hydroxide added to the
aqueous suspension of step b) before, during, or after step c¢), but before step d), is lime
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and/or burnt dolomite, wherein lime in the context of the present invention comprises calcium
oxide and calcium hydroxide.

[0027] 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%, preferably 0.005 to 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 material.

[0028] Grinding step c) 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 particle
size is obtained. The desired particle size can also be obtained in one step by adjusting the
residence time in the grinder.

[0029] It is 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% of the at least one mineral
material particles have a particle size of < 2 um after step c).

[0030] In an even more preferred embodiment, the mineral material 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 ym after step c).

[0031] 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.

[0032] 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.

[0033] In this respect, it is also possible that the separated coarse fraction is recirculated into
any one of one to several grinders of step c).

[0034] Subsequently, in step d), the aqueous suspension of the ground, and optionally
separated, mineral material is concentrated by flash cooling. Flash cooling in the context of the
present invention is carried out by allowing water to evaporate from the aqueous suspension
under the action of heat contained in the suspension.

[0035] 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 rise 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.
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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 in the suspension during grinding may be sufficient to increase the
percentage by weight of dry alkaline earth metal compound in the suspension to within the
range from 79 to 85 wt% as mentioned below.

[0036] 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 of from 60 to 90 °C, more preferably from 70 to 85
°C, e.g. from 81 to 83 °C.

[0037] For instance, heat may be supplied to the suspension by passing the suspension
through one side of a non-contact heat exchanger through the other side of which is passed a
hot fluid, preferably at a temperature in the range from 50 to 100 °C.

[0038] Basically, known flash cooler systems consist of a (vacuum) chamber, into which the
suspension is fed. Depending upon the temperature and the vacuum, the water in the
suspension will evaporate. The evaporation results in an increase of the solids content. Cooling
will take place simultaneously.

[0039] 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.

[0040] 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 of the flash cooler less than 60 to 30°C, e.g.
35°C.

[0041] Advantageously, the aqueous suspension is exposed to reduced pressure, preferably
to a pressure of from 200 to 500 mbar, more preferably of from 250 to 400 mbar, most
preferably a pressure of from 288 to 360 mbar, e.g. of from 300 to 350 mbar.

[0042] The final solids content of the aqueous suspension obtained after step d) preferably is
from 79 to 85 wt%, especially from 79.5 to 84 wt%, more preferably from 80 to 83 wt%, e.g. 82
wit%.

[0043] With respect to the initial solids content of step b), it is 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 wt% higher than the initial solids content of the aqueous
suspension obtained in step b).

[0044] 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



DK/EP 2390284 T4

initially 66 wt% of the mineral material particles have an equivalent spherical 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 ym, and preferably even < 1
pm.

[0045] Furthermore, in an especially preferred embodiment, the Brookfield viscosity of the
final aqueous suspension after step d) measured at 23 °C after 1 minute 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 is 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.

[0046] A second aspect of the present invention is the provision of a high solids aqueous
suspension of mineral material(s) obtained by the process as described above.

[0047] In this respect, a high solids aqueous suspension of mineral material obtained by the
process of the present invention especially preferably has a solids content of from 80 to 81
wt%, wherein 36 to 65 wt% of the mineral material have an equivalent spherical diameter of < 2
um, and preferably even < 1 pm.

[0048] 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.

[0049] The following examples and experiments serve to illustrate the present invention and
should not restrict it in any way.

EXAMPLES:

Comparative Example 1:

[0050] Natural ground calcium carbonate (limestone from Orgon, France), 66 wt% of which
having an equivalent spherical diameter of < 10 pm, 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 solids content of 76 wt% based on the total weight of the suspension was
reached.

[0051] 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 quantity of 0.15
wt% , based on the dry weight of calcium carbonate, until 62 wt% of the calcium carbonate
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particles had an equivalent spherical diameter of < 2 pm, and 36 wt% < 1 pym, respectively. The
specific surface area of the dry calcium carbonate, measured by BET, was 7.1 m?/g.
[0052] Subsequently, the ground calcium carbonate suspension was continuously centrifuged

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

[0053] The centrifuged aqueous suspension having a solids content of 76 wt% was fed into a
continuously running flash cooler. The feeding 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 flash 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

[0054] The final solids content after the concentration step 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%.

[0055] The Brookfield viscosity of the final aqueous suspension measured after 1 minute of
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 of the flash cooler was 150 mPa-s;
153 mPa-s after 24 hours, and 162 mPa-s after 3 days.

Example 2:

[0056] Natural ground calcium carbonate (limestone from Orgon, France), 66 wt% of which
having an equivalent spherical diameter of < 10 ym, 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 solids content of 78 wt% based on the total weight of the suspension was
reached.

[0057] The resulting aqueous suspension was ground in a vertical cylindrical 7 m3 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 calcium) 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 cylindrical 7 m?3 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
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65 wt% of the calcium carbonate particles had an equivalent spherical diameter of <1 pm. The

specific surface area of the dry calcium carbonate, measured by BET, was 12.5 m4/g.

[0058] Subsequently, the ground calcium carbonate suspension was continuously centrifuged
in a conventional continuous centrifuge at a speed of 1300 rpm.

[0059] 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% slurry 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 flash cooler: 36 °C

[0060] The final solids content after the concentration step was determined to be 80 wt% by
drying 20 g of the suspension in an oven at 110 °C to weight constance + 0.1 wt%.

[0061] The Brookfield viscosity of the final aqueous suspension measured after 1 minute of
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 of the flash cooler was 460 mPa-s;
and 575 mPa-s after 6 days.
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Patentkrav

Fremgangsmade til fremstilling af vandige suspensioner af mineralmateria-
le(r) med hgijt faststofindhold, omfattende trinnene med:

a) tilvejebringelse af mindst et mineralmateriale,

b) fremstilling af en vandig suspension, omfattende det i det mindste ene mi-
neralmateriale i trin a)

c) formaling af mineralmaterialet af den resulterende vandige suspension i
trin b),

d) koncentrering af den vandige suspension af formalet mineralmateriale i
trin ¢) ved flash-kgaling,

kendetegnet ved, at

- mindst et dispergeringsmiddel tilsasttes den vandige suspension i trin b),
hvorved det i det mindste ene dispergeringsmiddel tilseettes helt for forma-
lingstrin c), eller trinvis for og under formalingstrin c), eller far og under
og/eller efter formalingstrin ¢), hvorved det i det mindste ene dispergerings-
middel uafhaengigt udveelges fra gruppen, der omfatter homopolymerer eller
copolymerer af polycarboxylsyrer sason acryl-, methacrylsyre eller maleinsy-
re; og/eller deres salte, f.eks. delvist eller helt neutraliserede syresalte med
natrium, lithium, kalium, ammonium, calcium, magnesium, strontium og/eller
aluminium eller blandinger deraf, foretrukket natrium, calcium og magnesi-
um; eller derivater af sadanne syrer sdsom estere pa basis af f.eks. acrylsy-
re, methacrylsyre, maleinsyre, fumarsyre, itaconsyre f.eks. acrylamid eller
acrylestere sadsom methylmethacrylat eller blandinger deraf; alka-
lipolyphosphater; eller blandinger deraf, og hvorved

- der for, under eller efter trin ¢), men for trin d), tilseettes mindst et jordalka-
lioxid og/eller hydroxid til den vandige suspension i trin b), og hvor

- slutfaststofindholdet af den vandige suspension opnaet efter trin d) er fra
80 til 85 vaegtprocent.

Fremgangmade ifolge krav 1, kendetegnet ved, at det i det mindste ene
mineralmateriale udveelges fra gruppen, omfattende naturligt calciumcarbo-
nat (GCC) sasom marmor, kridt, kalksten; preecipiteret calciumcarbonat
(PCC) sasom aragonitisk PCC, vateritisk PCC og/eller calcitisk PCC, iseer
prismatisk romboedrisk eller scalenoedrisk PCC; overflademodificeret calci-
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umcarbonat; dolomit; talk; bentonit; ler; magnesit; satinhvidt; sepiolit, huntit,
diatomit; silikater; og blandinger deraf.

Fremgangsmade ifalge et hvilket som helst af kravene 1 eller 2, kendeteg-
net ved, at fra 40 til 85 veegtprocent, foretrukket fra 45 til 80 veegtprocent,
mere foretrukket fra 50 til 75 veegtprocent, mest foretrukket fra 60 til 70
vaegtprocent, f.eks. 65 vaegtprocent af den i det mindste ene mineralmateria-
lepartikel i trin @) har en eskvivalent sfeerisk diameter pa < 10 um.

Fremgangsmade ifalge et hvilket som helst af kravene 1 til 3, kendetegnet
ved, at den vandige suspension fgr trin d) har et faststofindhold p& over 70
til 80 vaegtprocent, foretrukket fra 72 til 79 veegtprocent, mere foretrukket fra
74 til 78 veegtprocent, mest foretrukket fra 76 til 78 veaegtprocent pa basis af
den totale vaegt af suspensionen.

Fremgangsmade ifalge krav 4, kendetegnet ved, at den totale maengde af
det i det mindste ene dispergeringsmiddel, der tilsaettes for formalingstrin c)
eller for og under trin c) eller far og under og/eller efter formalingstrin c), er
fra omtrent 0,01 til 1,25 vaegtprocent, foretrukket 0,05 til 1 vaegtprocent, me-
re foretrukket fra 0,1 til 0,7 veegtprocent, mest foretrukket fra 0,3 til 0,5 vaegt-
procent pa basis af mineralmaterialets torveegt.

Fremgangsmade ifalge et hvilket som helst af de foregaende krav, kende-
tegner ved, at molekylveegten Mw af det i det mindste ene dispergerings-
middel ligger inden for omradet 1000 til 15000 g/mol, foretrukket inden for
omradet 3000 til 7000 g/mol, f.eks. 3500 g/mol, mest foretrukket inden for
omradet fra 4000 til 6000 g/mol, f.eks. 5500 g/mol.

Fremgangsmade ifolge et hvilket som helst af de foregaende krav, kende-
tegnet ved, at jordalkalioxidet og/eller hydroxidet, der tilsaettes til den vandi-
ge suspension i trin b) for, under eller efter trin ¢), men for trin d), er kalk
og/eller breendt dolomit.

Fremgangsmade ifalge et hvilket som helst af de foregaende krav, kende-
tegnet ved, at jordalkalioxidet og/eller hydroxidet tilseettes i en maengde fra
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omtrent 0,001 til 0,1 vaegtprocent, foretrukket 0,005 til 0,7 veegtprocent, mere
foretrukket 0,007 til 0,5 veegtprocent, mest foretrukket 0,01 til 0,03 veegtpro-
cent, f.eks. 0,02 veegtprocent pa basis af mineralmaterialets torvaegt.

Fremgangsmade ifolge et hvilket som helst af de foregdende krav, kende-
tegnet ved, at trin c) udfgres flere gange.

Fremgangsmade ifalge et hvilket som helst af de foregdende krav, kende-
tegnet ved, at fra 20 til 70 veegtprocent, foretrukket fra 36 til 68 veegtpro-
cent, mere foretrukket fra 40 til 60 veegtprocent, f.eks. 50 vaegtprocent af den
i det mindste ene mineralmaterialepartikel har en partikelstorrelse pa < 2 um
efter trin c).

Fremgangsmade ifalge et hvilket som helst af de foregdende krav, kende-
tegnet ved, at fra 10 til 90 veegtprocent, foretrukket fra 20 til 80 veegtpro-
cent, mere foretrukket fra 36 til 75 veegtprocent, iseer fra 40 til 70 vaegtpro-
cent, mest foretrukket fra 50 til 65 veegtprocent, f.eks. 55 vaegtprocent af den
i det mindste ene mineralmaterialepartikel har en partikelstorrelse pa < 1 um
efter trin ¢).

Fremgangsmade ifolge et hvilket som helst af de foregaende krav, kende-
tegnet ved, at den vandige suspension af formalet mineralmateriale efter
formalingstrin ¢) udseettes for et separeringstrin, f.eks. ved hjelp af scree-
ning, filtrering eller centrifugering.

Fremgangsmade ifolge et hvilket som helst af de foregaende krav, kende-
tegnet ved, at der tilfores varme i trin d), hvorved det muliggeres, at vand
kan fordampe fra den vandige suspension, hvorved denne varme frembrin-
ges ved hjzelp af det tidligere formalingstrin ¢) eller tilferes eksternt.

Fremgangsmade ifalge krav 13,

kendetegnet ved, at temperaturen pa den vandige suspension ved indlgbet
af flash-keleren er fra 70 til 105 °C, f.eks. 95 °C, og ved udlgbet af flash-
keleren mindre end 60 til 30 °C, f.eks. 35 °C.
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Fremgangsmade ifolge et hvilket som helst af de foregaende krav,

kendetegnet ved, at den vandige suspension i trin d) udsaettes for reduceret
tryk, foretrukket for et tryk fra 200 til 500 mbar, mere foretrukket fra 250 til
400 mbar, mest foretrukket et tryk fra 288 til 360 mbar, f.eks. fra 300 til 350

mbar.

Fremgangsmade ifglge et hvilket som helst af de foregaende krav, kende-
tegnet ved, at slutfaststofindholdet af den vandige suspension opnaet efter
trin d) er fra 82 til 84 vaegtprocent, f.eks. 83 vaegtprocent.

Fremgangsmade ifalge et hvilket som helst af de foregdende krav, kende-
tegnet ved, at slutfaststofindholdet af den vandige suspension opnaet efter
trin d) er mindst 1 vaegtprocent, foretrukket mindst 2 vaegtprocent, mere fore-
trukket mindst 3 vasgtprocent hgjere end udgangsfaststofindholdet af den
vandige suspension opndet i trin b).

Fremgangsmade ifalge et hvilket som helst af de foregaende krav, kende-
tegnet ved, at Brookfield-viskositeten malt ved 23 °C efter 1 minuts omrg-
ring ved 100 omdrejninger per minut af den endelige vandige suspension ef-
ter trin d) er fra 50 til 1000 mPas, foretrukket 100 til 750 mPa's, mere fore-
trukket fra 150 til 600 mPa's, mest foretrukket fra 200 til 460 mPa's, f.eks.
300 mPas.

Vandig suspension af mineralmateriale(r) med hgijt faststofindhold opnaet
ved fremgangsmaden ifalge et hvilket som helst af kravene 1 til 18, hvor slut-
faststofindholdet af den vandige suspension opnaet efter trin d) er fra 83 il
85 veaegtprocent.

Anvendelse af den vandige suspension af mineralmaterialer med hgijt fast-
stofindhold opnaet ved fremgangsmaden ifglge et hvilket som helst af krave-
ne 1 til 18 i papir, papir-coating-farver, farver og plaststoffer, hvor slutfast-
stofindholdet af den vandige suspension opnaet efter trin d) er fra 83 til 85
vaegtprocent.
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