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invention, the dispersant is preferably used so that the content of the acryl-based polymer is in

the range from 0.1 to 10.0 parts by mass, and the content of the aqueous medium is in the range

from 25 to 100 parts by mass, based on 100 parts by mass of calcium carbonate.

After that, the dispersant mixture containing calcium carbonate and the acryl-based

polymer is subjected to wet grinding by a known method to produce a calcium carbonate slurry.

[0066]

The dispersant of the present invention is excellent in dispersibility of calcium

carbonate, and is suitably used as a dispersant for wet grinding of calcium carbonate to obtain a

calcium carbonate slurry. Use of the dispersant for calcium carbonate of the present invention

leads to a calcium carbonate slurry that has low initial viscosity, that does not show a significant

increase in viscosity with passage of time, and exhibits excellent long-term dispersion stability.

[0067]

In the case where the dispersant of the present invention contains the additional

component, the acryl-based polymer can be mixed with the additional component that is

optionally added. When the dispersant of the present invention is an aqueous solution or a

dispersion that is based on an aqueous medium containing the acryl-based polymer, the

additional component may be mixed into the aqueous solution or the dispersion. The mixing

method is not particularly limited and may be a publicly known method.

[EXAMPLES]

[0068]

Hereinafter, although Examples of the present invention will be described along with

Comparative Examples, the scope of the invention is obviously not limited to these examples.

Note that in the following examples, “part” and “%” are mass standard unless otherwise

designated.

The term “Mw” used in Examples, and Comparative Examples refers to a weight

average molecular weight. The Mw was measured by gel permeation chromatography (GPC).

“HLC8020 system” (manufactured by Tosoh Corporation), and columns “G4000PW” (×1),

“G3000PW” (×1), “G2500PW” (×1) (manufactured by Tosoh Corporation) were used for GPC.

A 0.1M NaCl + phosphate buffer (pH7) was used as an eluent, and a calibration curve was

drawn using sodium polyacrylate (manufactured by Sowa Scientific Corporation).

[0069]

In Examples, and Comparative Examples, a viscosity of the ground calcium carbonate

slurry after wet grinding, and a viscosity of the slurry after being allowed to stand at 25C for 7

days were measured at a temperature of 25C and a rotational speed of 60 rpm using Brookfield
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viscometer.

A median size of the ground calcium carbonate slurry after wet grinding, and an

integrated value of calcium carbonate with a diameter smaller than 1.32 μm were measured 

using a laser diffraction/scattering particle size distribution analyzer “LA-910” manufactured by

Horiba Ltd.

[0070]

<Preparation of dispersant for calcium carbonate and preparation of ground calcium carbonate

slurry>

Example 1-1 (Preparation of dispersant 1-1 and preparation of slurry using dispersant

1-1)

Three flasks provided with a mixer and a condenser, and a thin film evaporator were

prepared, and the three flasks were first to third flasks. The three flasks and the thin film

evaporator were arranged in series in order of the first flask, the second flask, the thin film

evaporator, and the third flask, and the flow from a raw material composition to a reaction

product was performed in this order.

First, the first flask was charged with 1,360 g of an aqueous solution of an isopropyl

alcohol (hereinafter, referred to also as “IPA”) at a concentration of 35% and was kept at a

temperature of 80C. The second flask was charged with 1,360 g of an aqueous solution of an

IPA at a concentration of 35% and was kept at a temperature of 80C. Further, the third flask

was charged with 1,360 g of deionized water and was kept at 80C.

After that, acrylic acid (hereinafter, also referred to as “AA”) was supplied into the

first flask at a rate of 4.5 g per minute, an aqueous solution of an IPA at a concentration of 35%

was supplied into the first flask at a rate of 9.0 g per minute, an aqueous solution of a sodium

hypophosphite at a concentration of 30% was supplied into the first flask at a rate of 0.55 g per

minute, an aqueous solution of a sodium hydroxide at a concentration of 48% was supplied into

the first flask at a rate of 0.70 g per minute, and an aqueous solution of a sodium persulfate at a

concentration of 15% was supplied into the first flask at a rate of 0.30 g per minute. A reaction

liquid in the first flask was transferred to the second flask at a rate of 15.1 g per minute.

Thus, the liquid volume in the first flask was kept to be 1,360 g, and the mean

residence time of the reaction liquid in the first flask was determined as 90 minutes. Further,

the reaction liquid in the second flask was transferred to the thin film evaporator at 15.1 g per

minute while keeping the liquid volume at 1,360 g, and the mean residence time of the reaction

liquid in the second flask was determined as 90 minutes. Meanwhile, at the thin film

evaporator, IPA was vacuum-distilled off at a rate of 7.9 g per minute while supplying
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Example 2-2 (Preparation of dispersant 2-2 and preparation of slurry using dispersant

2-2)

In this Example 2-2, a dispersant 2-2 was prepared using the aqueous solution of IPA

distilled off and recovered in the preparation of the dispersant 2-1 in Example 2-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 2-1

was measured, the IPA concentration was 25%. Deionized water was added to set the same

IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous

solution used in Example 2-1, and the IPA aqueous solution was obtained in the form of an

aqueous solution of IPA at a concentration of 22%. The operation of Example 2-1 was

continued using the IPA aqueous solution whose concentration was adjusted. Once the

operation was continued for 20 hours, the liquid discharged from the third flask was recovered

to obtain a dispersant 2-2 which contains an acryl-based polymer 2-2 and has a solid content of

40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 2-2 in the same manner as those in Example 2-1.

[0075]

Example 3-1 (Preparation of dispersant 3-1 and preparation of slurry using dispersant

3-1)

Example 3-1 was performed similarly to Example 1-1 except that the supply rate of

the aqueous solution of sodium hypophosphite at a concentration of 30% to the first flask was

0.65 g per minute instead of 0.55 g per minute in Example 1-1. After continuing the above

operation for 20 hours, the liquid discharged from the third flask was recovered to obtain a

dispersant 3-1 which contains an acryl-based polymer 3-1 and has a solid content of 40% and

pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 3-1 in the same manner as those in Example 1-1.

[0076]

Example 3-2 (Preparation of dispersant 3-2 and preparation of slurry using dispersant

3-2)

In this Example 3-2, a dispersant 3-2 was prepared using the aqueous solution of IPA

distilled off and recovered in the preparation of the dispersant 3-1 in Example 3-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 3-1

was measured, the IPA concentration was 40%. Deionized water was added to set the same

IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous

solution used in Example 3-1, and the IPA aqueous solution was obtained in the form of an
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After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 3-1C in the same manner as those in Example 1-1.

[0090]

Comparative Example 3-2 (Preparation of dispersant 3-2C and preparation of slurry

using dispersant 3-2C)

In this Comparative Example 3-2, a dispersant 3-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 3-1C in

Comparative Example 3-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative

Example 3-1 was measured, the IPA concentration was 40%. Deionized water was added to

set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA

aqueous solution used in Comparative Example 3-1, and the IPA aqueous solution was obtained

in the form of an aqueous solution of IPA at a concentration of 35%. The operation of

Comparative Example 3-1 was continued using the IPA aqueous solution whose concentration

was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the

third flask was recovered to obtain a dispersant 3-2C which contains an acryl-based polymer

3-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 3-2C in the same manner as those in Comparative Example 3-1.

[0091]

Comparative Example 4-1 (Preparation of dispersant 4-1C and preparation of slurry

using dispersant 4-1C)

Comparative Example 4-1 was performed similarly to Example 1-1 except that the

supply rate of the aqueous solution of sodium hypophosphite at a concentration of 30% to the

first flask was 0.90 g per minute instead of 0.55 g per minute in Example 1-1. After

continuing the above operation for 20 hours, the liquid discharged from the third flask was

recovered to obtain a dispersant 4-1C which contains an acryl-based polymer 4-1C and has a

solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 4-1C in the same manner as those in Example 1-1.

[0092]

Comparative Example 4-2 (Preparation of dispersant 4-2C and preparation of slurry

using dispersant 4-2C)

In this Comparative Example 4-2, a dispersant 4-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 4-1C in
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Comparative Example 4-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative

Example 4-1 was measured, the IPA concentration was 40%. Deionized water was added to

set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA

aqueous solution used in Comparative Example 4-1, and the IPA aqueous solution was obtained

in the form of an aqueous solution of IPA at a concentration of 35%. The operation of

Comparative Example 4-1 was continued using the IPA aqueous solution whose concentration

was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the

third flask was recovered to obtain a dispersant 4-2C which contains an acryl-based polymer

4-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 4-2C in the same manner as those in Comparative Example 4-1.

[0093]

Comparative Example 5-1 (Preparation of dispersant 5-1C and preparation of slurry

using dispersant 5-1C)

Comparative Example 5-1 was performed similarly to Example 1-1 except that the

supply rate of the aqueous solution of sodium hydroxide at a concentration of 48% to the first

flask was 0.2 g per minute instead of 0.7 g per minute in Example 1-1. After continuing the

above operation for 20 hours, the liquid discharged from the third flask was recovered to obtain

a dispersant 5-1C which contains an acryl-based polymer 5-1C and has a solid content of 40%

and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 5-1C in the same manner as those in Example 1-1.

[0094]

Comparative Example 5-2 (Preparation of dispersant 5-2C and preparation of slurry

using dispersant 5-2C)

In this Comparative Example 5-2, a dispersant 5-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 5-1C in

Comparative Example 5-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative

Example 5-1 was measured, the IPA concentration was 40%. Deionized water was added to

set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA

aqueous solution used in Comparative Example 5-1, and the IPA aqueous solution was obtained

in the form of an aqueous solution of IPA at a concentration of 35%. The operation of

Comparative Example 5-1 was continued using the IPA aqueous solution whose concentration
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was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the

third flask was recovered to obtain a dispersant 5-2C which contains an acryl-based polymer

5-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 5-2C in the same manner as those in Comparative Example 5-1.

[0095]

Comparative Example 6-1 (Preparation of dispersant 6-1C and preparation of slurry

using dispersant 6-1C)

Comparative Example 6-1 was performed similarly to Example 1-1 except that the

supply rate of the aqueous solution of sodium hydroxide at a concentration of 48% to the first

flask was 2.5 g per minute instead of 0.7 g per minute in Example 1-1. After continuing the

above operation for 20 hours, the liquid discharged from the third flask was recovered. The

liquid was in an uneven state of being separated into two layers, and a dispersant as a liquid

with a uniform appearance was not obtained.

Although sodium hydroxide was not supplied to the third flask, the neutralization rate

of the reaction liquid corresponds to 50 mol%.

[0096]

Comparative Example 6-2 (Preparation of dispersant 6-2C and preparation of slurry

using dispersant 6-2C)

In this Comparative Example 6-2, a dispersant 6-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 6-1C in

Comparative Example 6-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative

Example 6-1 was measured, the IPA concentration was 40%. Deionized water was added to

set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA

aqueous solution used in Comparative Example 6-1, and the IPA aqueous solution was obtained

in the form of an aqueous solution of IPA at a concentration of 35%. The operation of

Comparative Example 6-1 was continued using the IPA aqueous solution whose concentration

was adjusted. After continuing the above operation for 20 hours, the liquid discharged from

the third flask was recovered. The liquid was in an uneven state of being separated into two

layers, and a dispersant as a liquid with a uniform appearance was not obtained.

Although sodium hydroxide was not supplied to the third flask, the neutralization rate

of the reaction liquid corresponds to 50 mol%.

[0097]

Comparative Example 7-1 (Preparation of dispersant 7-1C and preparation of slurry
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using dispersant 7-1C)

Comparative Example 7-1 was performed similarly to Example 1-1 except that the

supply rate of the aqueous solution of sodium persulfate at a concentration of 15% to the first

flask was 0.10 g per minute instead of 0.30 g per minute in Example 1-1. After continuing the

above operation for 20 hours, the liquid discharged from the third flask was recovered to obtain

a dispersant 7-1C which contains an acryl-based polymer 7-1C and has a solid content of 40%

and pH of 4. A large amount of unreacted AA was left in the dispersant 7-1C.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 7-1C in the same manner as those in Example 1-1.

[0098]

Comparative Example 7-2 (Preparation of dispersant 7-2C and preparation of slurry

using dispersant 7-2C)

In this Comparative Example 7-2, a dispersant 7-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 7-1C in

Comparative Example 7-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative

Example 7-1 was measured, the IPA concentration was 40%. Inclusion of AA was confirmed

in the recovered IPA aqueous solution. Deionized water was added to set the same IPA

concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous solution

used in Comparative Example 7-1, and the IPA aqueous solution was obtained in the form of an

aqueous solution of IPA at a concentration of 35%. The operation of Comparative Example

7-1 was continued using the IPA aqueous solution whose concentration was adjusted. Once

the operation was continued for 20 hours, the liquid discharged from the third flask was

recovered to obtain a dispersant 7-2C which contains an acryl-based polymer 7-2C and has a

solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 7-2C in the same manner as those in Comparative Example 7-1.

[0099]

Comparative Example 8-1 (Preparation of dispersant 8-1C and preparation of slurry

using dispersant 8-1C)

Comparative Example 8-1 was performed similarly to Example 1-1 except that the

supply rate of the aqueous solution of sodium persulfate at a concentration of 15% to the first

flask was 0.80 g per minute instead of 0.30 g per minute in Example 1-1. After continuing the

above operation for 20 hours, the liquid discharged from the third flask was recovered to obtain

a dispersant 8-1C which contains an acryl-based polymer 8-1C and has a solid content of 40%
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and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 8-1C in the same manner as those in Example 1-1.

[0100]

Comparative Example 8-2 (Preparation of dispersant 8-2C and preparation of slurry

using dispersant 8-2C)

In this Comparative Example 8-2, a dispersant 8-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 8-1C in

Comparative Example 8-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative

Example 8-1 was measured, the IPA concentration was 40%. Deionized water was added to

set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA

aqueous solution used in Comparative Example 8-1, and the IPA aqueous solution was obtained

in the form of an aqueous solution of IPA at a concentration of 35%. The operation of

Comparative Example 8-1 was continued using the IPA aqueous solution whose concentration

was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the

third flask was recovered to obtain a dispersant 8-2C which contains an acryl-based polymer

8-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 8-2C in the same manner as those in Comparative Example 8-1.

[0101]

Comparative Example 9-1 (Preparation of dispersant 9-1C and preparation of slurry

using dispersant 9-1C)

Comparative Example 9-1 was performed similarly to Example 1-1 except that

temperatures (polymerization temperatures) held in the first, second, and third flasks in Example

1-1 were set to 60C instead of 80C. After continuing the above operation for 20 hours, the

liquid discharged from the third flask was recovered to obtain a dispersant 9-1C which contains

an acryl-based polymer 9-1C and has a solid content of 40% and pH of 4. A large amount of

unreacted AA was left in the dispersant 9-1C.

After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 9-1C in the same manner as those in Example 1-1.

[0102]

Comparative Example 9-2 (Preparation of dispersant 9-2C and preparation of slurry

using dispersant 9-2C)

In this Comparative Example 9-2, a dispersant 9-2C was prepared using the aqueous




































