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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a manufacturing method of a super absorbent polymer. More particularly, the
present invention relates to a method for preparing a super absorbent polymer capable of manufacturing a fine powder
reassembly exhibiting excellent absorption characteristic while having improved assembling strength, and a manufac-
turing method thereof.

(b) Description of the Related Art

[0002] A super absorbent polymer (SAP) is a synthetic polymeric material capable of absorbing water five hundred
up to one thousand times the mass of its own. Commercial productions of the SAP began for use in sanitary equipments,
nowadays, the use of SAP may be found in a very wide range of applications, including water combination soils for
gardening, water-stop materials for engineering and construction, sheets for raising seeding, freshness-keeping agents
in the food distribution field, and materials for sweating rooms, as well as personal hygiene products, such as disposable
baby diapers.
[0003] An absorption mechanism of the super absorbent polymer is governed by interaction of osmotic pressure due
to difference in electrical attraction caused by charges of a polymer electrolyte, affinity between water and a polymer
electrolyte, molecular expansion due to repulsion between polymer electrolyte ions, and inhibition of expansion due to
cross-linking. In other words, water absorbency of the absorbent polymer depends on the above-described affinity and
molecular expansion, and an absorption speed depends greatly on osmotic pressure of an absorbent polymer itself.
[0004] A number of researches have been conducted to improve the absorption speed of the super absorbent polymer.
For example, Korean Patent Laid-Open Publication No. 2014-0063457 discloses a preparation method for super ab-
sorbent polymer including preparing a fine powder reassembly by using only fine powder and a base resin without an
additive. However, there are problems in that physical properties of the fine powder reassembly are deteriorated as
compared to the base resin, and the process is complicated, and efficiency is reduced.
[0005] Further, in order to solve the deterioration in physical properties of a product formed with the fine powder which
is inevitably generated in a manufacturing process of the super absorbent polymer, there is a method of adding the fine
powder at the time of polymerization. However, this method has problems in that non-uniform polymerization is induced
or light is scattered to interfere with polymerization, thereby causing deterioration of physical properties. Accordingly, a
method of reassembling the fine powder using a separate reassembling machine was developed, wherein large particles
are manufactured by mixing a fine powder and water at a predetermined ratio. This technique has problems in that since
the absorption speed is increased due to a small particle size of the fine powder, moisture is non-uniformly mixed, and
thus non-uniformity occurs in the entire reassembly, thereby manufacturing a reassembly having non-uniform size and
strength. Meanwhile, when the particles are hard, an apparatus is damaged during pulverization due to incomplete
drying, and when the particles are weakly reassembled, the particles are easily crushed and returned to the fine powder,
and thus performance of the reassembly is deteriorated.
[0006] The present invention has been made in an effort to provide a super absorbent polymer including a fine powder
reassembly which is excellent in assembling strength and does not cause deterioration of physical property such as
centrifugal retention capacity (CRC) or absorption under pressureDeletedTexts(AUP), and a manufacturing method
thereof.
[0007] EP 1 690 887 A1 discloses a water absorbent resin and a method for preparing the same.
[0008] US 5 945 495 A discloses the use of surfactants in the drying of hydrophilic highly swellable hydrogels.
[0009] EP 2 957 576 A1 discloses a superabsorbent resin preparation method.
[0010] EP 2 881 419 A1 discloses a highly absorbent resin.
[0011] WO 2015/084059 A1 discloses a method for preparing superabsorbent resins.
[0012] US 2015/283284 A1 discloses superabsorbent polymers having fast absorption.
[0013] EP 3 321 306 A1 discloses a method for preparing suberabsorbent resins and superabsorbent resins prepared
this way.

SUMMARY OF THE INVENTION

[0014] The above problems are solved in accordance with the subject-matter of the independent claims. Preferred
embodiments result from the sub-claims.
[0015] Described herein is a super absorbent polymer in which a fine powder reassembly, which is obtained by mixing
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fine powder with sodium hydroxide and performing reassembly, is subjected to surface cross-linking, wherein the fine
powder has a particle diameter of less than 150 mm in a polymer obtained by polymerizing a water-soluble ethylenically
unsaturated monomer in which an acidic group is included and at least one portion of the acidic group is neutralized,
wherein a centrifugal retention capacity (CRC) measured according to EDANA method WSP 241.3 is 33.0 to 39.0 g/g;
a 0.7 psi absorption under pressure (AUP) measured according to EDANA method WSP 241.3 is 20.0 to 25.0 g/g; and
an absorption speed by a vortex method is 100 seconds or less.
[0016] According to the super absorbent polymer and the manufacturing method thereof in accordance with the in-
vention, it is possible to improve assembly strength by using an additive at the time of reassembling the fine powder to
thereby reduce a content of the fine powder to be recrushed as compared to fine powder reassembly according to the
conventional fine powder reassembling process.
[0017] Further, by mixing the fine powder with the hydrogel polymer and performing reassembly, it is possible to obtain
a fine powder reassembly that exhibits centrifugal retention capacity (CRC) or absorption under pressure (AUP) having
a similar level to the hydrogel polymer. Therefore, even though when the fine powder reassembly manufactured according
to the present invention is mixed with the super absorbent polymer having a normal grain size, followed by recycling,
physical properties of the entire resin are not deteriorated, and thus it is possible to provide a high-quality super absorbent
polymer.
[0018] In addition, since the reassembly process is performed by mixing the fine powder with the hydrogel polymer,
the process step is relatively simple, and thus it is possible to obtain a reassembly with high efficiency and high absorption
speed.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] The terms used herein is for the purpose of describing exemplary embodiments only and is not intended to be
limiting the present invention
[0020] Singular forms are intended to include plural forms as well, unless the context clearly indicates otherwise. It
will be further understood that the terms "comprises", "provides" and/or "has," when being used in this specification,
specify the presence of stated features, numbers, steps, or components, or combinations thereof, but do not exclude
the presence or addition of one or more other features, numbers, steps, components, or combinations thereof.
[0021] Although the present invention may be modified variously and have several embodiments, the exemplary
embodiments are illustrated in the accompanying drawings and will be described in detail in the detailed description.
[0022] Hereinafter, a super absorbent polymer and a manufacturing method of the super absorbent polymer according
to a specific exemplary embodiment of the present invention will be described in detail.
[0023] The manufacturing method of a super absorbent polymer according to an exemplary embodiment of the present
invention includes forming a hydrogel polymer by performing thermal polymerization or photopolymerization on a mon-
omer composition including a water-soluble ethylenically unsaturated monomer in which an acidic group is included and
at least one portion of the acidic group is neutralized and a polymerization initiator;
performing coarse-pulverization on the hydrogel polymer;
drying and pulverizing the coarse-pulverized hydrogel polymer, and performing classification into fine powder having a
particle diameter of less than 150 mm and normal particles having a particle diameter of 150 to 850 mm;
preparing a fine powder aqueous solution by mixing the fine powder, water, and an additive; and
manufacturing a fine powder reassembly by mixing the fine powder aqueous solution and the coarse-pulverized hydrogel
polymer,
wherein:

the additive includes sodium hydroxide, a cross-linking agent, and a thermal polymerization initiator, and
the fine powder aqueous solution further includes porous particles.

[0024] For reference, the term "polymer" or "high molecule" in the present specification means that a water-soluble
ethylenically unsaturated monomer is in a polymerized state, and may include all water content ranges, all particle
diameter ranges, all surface cross-linking states or processing states. Among the polymers, a polymer in which a per-
centage of moisture content (water content) is about 40 wt% or more before drying is performed after polymerization
may be referred to as a hydrogel polymer. Further, among the polymers, a polymer having a particle diameter of less
than 150 mm may be referred to as "fine powder".
[0025] Further, "the super absorbent polymer" means the polymer itself according to the context, or includes all polymers
in a state suitable for commercialization through further processes such as surface cross-linking, fine powder reassembly,
drying, pulverization, classifying, etc., with respect to the polymer.
[0026] In the manufacturing method of a super absorbent polymer of the present invention, first, the hydrogel polymer
is formed by performing thermal polymerization or photopolymerization on a monomer composition including a water-



EP 3 333 198 B1

4

5

10

15

20

25

30

35

40

45

50

55

soluble ethylenically unsaturated monomer and a polymerization initiator.
[0027] The monomer composition which is a raw material of the super absorbent polymer includes the water-soluble
ethylenically unsaturated monomer and the polymerization initiator
[0028] The water-soluble ethylenically unsaturated monomer may be any monomer generally used in manufacturing
the super absorbent polymer without any particular limitations. Here, the water-soluble ethylenically unsaturated mon-
omer may be at least any one selected from the group consisting of anionic monomers and salts thereof, nonionic
hydrophile-containing monomers, and unsaturated monomers containing amino groups, and quarternary compounds
thereof.
[0029] Specifically, the water-soluble ethylenically unsaturated monomer may be at least any one selected from the
group consisting of anionic monomers such as methacrylic acid, anhydrous maleic acid, fumaric acid, crotonic acid,
itaconic acid, 2-acryloyl ethane sulfonic acid, 2-methacryloyl ethane sulfonic acid, 2-(meth)acryloyl propane sulfonic
acid, or 2-(meth)acrylamide-2-methyl propane sulfonic acid, and salts thereof; nonionic hydrophile-containing monomers
such as (meth)acrylamide, N-substituted(meth)acrylate, 2-hydroxyethyl(meth)acrylate, 2-hydroxypropyl(meth)acrylate,
methoxypolyethylene glycol(meth)acrylate, or polyethylene glycol(meth)acrylate; and unsaturated monomers containing
amino groups such as (N,N)-dimethylaminoethyl(meth)acrylate, or (N,N)-dimethylaminopropyl(meth)acrylamide, and
quarternary compounds thereof.
[0030] More preferably, the acrylic acid or salts thereof, for example, an acrylic acid or alkali metal salts such as sodium
salts thereof may be used. By using the monomer, it is possible to manufacture a super absorbent polymer having more
excellent physical properties. When the alkali metal salt of the acrylic acid is used as the monomer, the acrylic acid may
be neutralized with a basic compound such as caustic soda (NaOH) and used.
[0031] A concentration of the water-soluble ethylenically unsaturated monomer may be about 20 to about 60 wt%,
preferably about 40 to about 50 wt%, based on the monomer composition including a raw material and a solvent of the
super absorbent polymer, and may be controlled in consideration of polymerization time and reaction condition, etc.
However, when the concentration of the monomer is excessively low, the super absorbent polymer may have a low yield
and have an economical problem. On the other hand, when the concentration thereof is excessively high, process
problems may occur, for example, a part of the monomer may precipitate, pulverization efficiency may be low at the
time of pulverizing the polymerized hydrogel polymer, etc., and physical properties of the super absorbent polymer may
be deteriorated.
[0032] In the manufacturing method of a super absorbent polymer of the present invention, the polymerization initiator
used in polymerization is not particularly limited as long as it is generally used in manufacturing the super absorbent
polymer.
[0033] Specifically, as the polymerization initiator, a thermal polymerization initiator or a photopolymerization initiator
according to UV irradiation may be used depending on a polymerization method. Meanwhile, even if the photopolymer-
ization method is performed, the thermal polymerization initiator may be additionally included since a predetermined
amount of heat occurs by irradiation including ultraviolet irradiation, etc., and in addition, as the polymerization reaction
which is an exothermic reaction proceeds, some degree of heat occurs.
[0034] The photopolymerization initiator may be used without limitation in view of constitution as long as it is a compound
capable of forming a radical by light such as ultraviolet rays.
[0035] The photopolymerization initiator may be, for example, at least one selected from the group consisting of benzoin
ether, dialkyl acetophenone, hydroxyl alkylketone, phenyl glyoxylate, benzyl dimethyl ketal, acyl phosphine, and α-
aminoketone. Meanwhile, as a specific example of the acylphosphine, a commonly used lucirin TPO, that is, 2,4,6-
trimethyl-benzoyl-trimethyl phosphine oxide may be used. More various photo-polymerization initiators are well described
in "UV Coatings: Basics, Recent Developments and New Application (Elsevier, 2007)", page 115, written by Reinhold
Schwalm. However, the present invention is not limited to the above-described examples.
[0036] The photopolymerization initiator may be included at a concentration of about 0.01 to about 1.0 wt% based on
the monomer composition. When the concentration of the photopolymerization initiator is excessively low, a polymeri-
zation speed may be reduced. When the concentration of the photopolymerization initiator is excessively high, a molecular
weight of the super absorbent polymer may be small and physical properties thereof may be non-uniform.
[0037] In addition, the thermal polymerization initiator may be at least one selected from the group consisting of a
persulfate-based initiator, an azo-based initiator, hydrogen peroxide, and an ascorbic acid. Specifically, examples of the
persulfate-based initiator may include sodium persulfate (Na2S2O8), potassium persulfate (K2S2O8), ammonium persul-
fate ((NH4)2S2O8), and the like, and examples of the azo-based initiator may include 2,2-azobis(2-amidinopropane)di-
hydrochloride, 2,2-azobis-(N,N-dimethylene)isobutyramidine dihydrochloride, 2-(carbamoylazo)isobutylonitrile, 2,2-azo-
bis[2-(2-imidazolin-2-yl)propane]dihydrochloride, 4,4-azobis-(4-cyanovaleric acid), and the like. More various thermal
initiators are well described in "Principle of Polymerization (Wiley, 1981)", page 203, written by Odian. However, the
present invention is not limited to the above-described examples.
[0038] The thermal polymerization initiator may be included at a concentration of about 0.001 to about 0.5 wt% based
on the monomer composition. When the concentration of the thermal polymerization initiator is excessively low, additional
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thermal polymerization is hardly performed, and thus, an effect of addition of the thermal polymerization initiator may
be insignificant. When the concentration of the thermal polymerization initiator is excessively high, the molecular weight
of the super absorbent polymer may be small and physical properties thereof may be non-uniform.
[0039] According to an exemplary embodiment of the present invention, the monomer composition may further include
an internal cross-linking agent as a raw material for the super absorbent polymer. As the internal cross-linking agent, a
cross-linking agent having at least one functional group capable of reacting with a water-soluble substituent of the water-
soluble ethylenically unsaturated monomer while having at least one ethylenically unsaturated group; or a cross-linking
agent having at least two functional groups capable of reacting with the water-soluble substituent of the monomer and/or
a water-soluble substituent formed by hydrolysis of the monomer, may be used.
[0040] Specific examples of the internal cross-linking agent may include C8-C12 bisacrylamide, bismethacrylamide,
poly(meth)acrylate of C2-C10 polyol or poly(meth)allylether of C2-C10 polyol, and more specifically, at least one selected
from the group consisting of N,N’-methylenebis(meth)acrylate, ethyleneoxy(meth)acrylate, polyethyleneoxy(meth)acr-
ylate, propyleneoxy(meth)acrylate, glycerin diacrylate, glycerin triacrylate, trimethylol triacrylate, triallyl amine, triallyl
cyanurate, triallyl isocyanate, polyethylene glycol, diethylene glycol, and propylene glycol.
[0041] The internal cross-linking agent may be included at a concentration of about 0.01 to about 0.5 wt% based on
the monomer composition, thereby cross-linking the polymerized polymer.
[0042] Further, the monomer composition of the manufacturing method of the super absorbent polymer according to
an exemplary embodiment may further include additives such as a thickener, a plasticizer, a storage stabilizer, an
antioxidant, etc., if necessary.
[0043] The above-described raw materials such as the water-soluble ethylenically unsaturated monomer, the pho-
topolymerization initiator, the thermal polymerization initiator, the internal cross-linking agent, and the additives may be
prepared in a form of a monomer composition solution dissolved in a solvent.
[0044] Here, the solvent that is usable without limitation in view of constitution as long as it is capable of dissolving
the above-described components. For example, the solvent may be used in combination of at least one selected from
water, ethanol, ethylene glycol, diethylene glycol, triethylene glycol, 1,4-butanediol, propylene glycol, ethylene glycol
monobutyl ether, propylene glycol monomethyl ether, propylene glycol monomethyl ether acetate, methyl ethyl ketone,
acetone, methyl amyl ketone, cyclohexanone, cyclopentanone, diethylene glycol monomethyl ether, diethylene glycol
ethyl ether, toluene, xylene, butylolactone, carbitol, methylcellosolve acetate, and N,N-dimethylacetamide, etc.
[0045] The solvent may be included in a residual content excluding the above-described components with respect to
the total content of the monomer composition.
[0046] Meanwhile, a method of forming the hydrogel polymer by thermal polymerization or photopolymerization of
such a monomer composition is not particularly limited in view of constitution as long as it is a generally used polymerization
method.
[0047] Specifically, the polymerization method is largely divided into thermal polymerization and photopolymerization
depending on a polymerization energy source. It is general the thermal polymerization may be performed in a reactor
having an agitator shaft such as a kneader, and the photopolymerization may be performed in a reactor equipped with
a movable conveyor belt. However, these above-described polymerization methods are described by way of example,
and the present invention is not limited to the above-described polymerization methods.
[0048] For example, the hydrogel polymer obtained by supplying hot air to the reactor such as the kneader equipped
with the agitator shaft as described above, or heating the reactor to perform the thermal polymerization may be discharged
to a reactor outlet according to a form of the agitator shaft provided in the reactor, and may have a size of several
centimeters to several millimeters. Specifically, the size of the obtained hydrogel polymer may vary depending on the
concentration, an injection speed, etc., of the monomer composition to be injected. Generally, the hydrogel polymer may
have a weight average particle diameter of 2 to 50 mm.
[0049] In addition, when the photopolymerization is performed in the reactor provided with the movable conveyer belt
as described above, the generally obtained hydrogel polymer may be a sheet-shaped hydrogel polymer having a width
of the belt. Here, the thickness of the polymer sheet varies depending on the concentration and the injection speed of
the monomer composition to be injected, but it is preferred to supply the monomer composition so that it is possible to
obtain the sheet-shaped polymer having a thickness of generally about 0.5 to about 5 cm. When supplying the monomer
composition such an extent that the thickness of the sheet-shaped polymer has an excessively thin thickness, it is not
preferred since production efficiency may be low. When the thickness of the sheet-shaped polymer is more than 5cm,
the polymerization reaction may not be uniformly performed throughout an overall thickness due to the excessively thick
thickness.
[0050] Here, a percentage of moisture content of the hydrogel polymer obtained by this method may be generally
about 40 to about 80 wt%. Meanwhile, throughout the present specification, the term "percentage of moisture content"
refers to a content of moisture occupied with respect to the total weight of the hydrogel polymer, and means a value
obtained by subtracting a weight of a dried polymer from the weight of the hydrogel polymer. Specifically, the water
content is defined as a value calculated by measuring a weight loss due to moisture evaporation in the polymer during



EP 3 333 198 B1

6

5

10

15

20

25

30

35

40

45

50

55

a drying process by raising temperature of the polymer through infrared heating. Here, the percentage of moisture content
is measured under drying conditions in which a temperature is raised from room temperature up to about 180°C, and
then the temperature is maintained at 180°C, wherein a total drying time is set as 20 minutes, including 5 minutes for a
temperature rising step.
[0051] Next, the obtained hydrogel polymer is subjected to coarse-pulverization.
[0052] Here, a pulverizer to be used is not limited in view of constitution, but specifically, may include any one selected
from pulverizing devices groups consisting of a vertical pulverizer, a turbo cutter, a turbo grinder, a rotary cutter mill, a
cutter mill, a disc mill, a shred crusher, a crusher, a chopper, and a disc cutter, and is not limited to the above-described
examples.
[0053] Here, the coarse-pulverization may be performed so that a particle diameter of the hydrogel polymer is about
2 to about 20mm.
[0054] It is not technically easy to perform coarse-pulverization so as to have the particle diameter of less than 2 mm
since the percentage of moisture content of the hydrogel polymer is high, and pulverized particles may aggregate with
each other. On the other hand, when the coarse pulverization is performed to have the particle diameter of more than
20mm, an effect of increasing the efficiency of the subsequent drying step may not be significant.
[0055] Next, the obtained hydrogel polymer is dried.
[0056] The hydrogel polymer which is subjected to coarse-pulverization as described above or which is formed im-
mediately after the polymerization without performing the coarse-pulverization is subjected to drying. Here, a drying
temperature of the drying step may be about 150 to about 250°C. When the drying temperature is less than 150°C, a
drying time may be excessively increased, and physical properties of the finally formed super absorbent polymer may
be deteriorated, and when the drying temperature is more than 250°C, only a surface of the polymer may be excessively
dried, such that fine powder may occur in the subsequent pulverization process and physical properties of the finally
formed super absorbent polymer may be deteriorated. Accordingly, preferably, the drying may be performed at a tem-
perature of about 150 to about 200°C, and more preferably, about 160 to about 180°C,
[0057] Meanwhile, the drying may be performed for about 20 to about 90 minutes in consideration of process efficiency,
etc., but time required for the drying is not limited thereto.
[0058] In addition, any drying method of the drying step may be used without limitation in view of constitution as long
as it is generally used as a drying process of the hydrogel polymer. Specifically, the drying process may be performed
by hot air supply, infrared irradiation, microwave irradiation, ultraviolet irradiation, etc. A percentage of moisture content
of the polymer after the drying step is performed may be about 0.1 to about 10 wt%.
[0059] Next, the dried polymer obtained by the drying step is subjected to pulverization.
[0060] Polymer powder obtained after the pulverization step may have a particle diameter of about 150 mm or about
850 mm. A pulverizer used to perform the pulverization into the above-described particle diameter may be specifically
a pin mill, a hammer mill, a screw mill, a roll mill, a disc mill, a jog mill, etc., but the present invention is not limited to the
above-described examples.
[0061] In order to control physical properties of the super absorbent polymer powder which is manufactured as a final
product after the pulverization step, the polymer powder obtained after pulverization is generally classified according to
the particle diameter. Preferably, the polymer powder is classified into particles having a particle diameter of less than
about 150 mm, particles having a particle diameter of about 150 to about 850 mm, and particles having a particle diameter
more than 850 mm.
[0062] In the present specification, fine powder particles having a particle size of a predetermined particle size or less,
i.e., less than about 150 mm, are referred to as super absorbent polymer fines, SAP fines or fines (fine powder), and
particles having a particle diameter of about 150 to about 850 mm are referred to as normal particles. The fine powder
may occur during the polymerization process, the drying process, or the pulverization step of the dried polymer. If the
fine powder is included in final products, it is difficult to handle, and physical properties may be deteriorated, for example,
gel blocking phenomenon may occur, etc. Therefore, it is preferred to exclude the fine powder so as not to include the
fine powder in the final resin product or to reuse the fine powder to be normal particles.
[0063] As an example, a reassembly process in which the fine powder is aggregated to have a normal particle size
may be performed. In order to increase aggregation strength during the reassembly process, a reassembly process in
which the fine particles are agglomerated in a wet state is generally performed
[0064] Here, the higher the percentage of moisture content of the fine powder, the higher the aggregation strength of
the fine powder, but excessively large reassembly crumbs occur during the reassembling process, causing problems
during process operation. When the lower the percentage of moisture content, the reassembling process is easy, but
the aggregation strength is low, and thus there are many cases that the particles are crushed to be the fine powder
again after reassembling process. In addition, the obtained fine reassembly has lower physical property such as centrifugal
retention capacity (CRC) or absorption under pressure (AUP) than normal particles, which causes a decrease in quality
of the super absorbent polymer.
[0065] Thus, according to the manufacturing method of the present invention, a fine powder reassembly is manufac-
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tured by mixing the fine powder having a particle diameter less than 150 mm and the coarse-pulverized hydrogel polymer.
[0066] More specifically, the fine powder, water, and an additive are mixed to prepare a fine powder aqueous solution,
and the prepared fine powder aqueous solution and the coarse-pulverized hydrogel polymer are mixed to manufacture
the fine powder reassembly.
[0067] Here, the additive included in the fine powder aqueous solution includes sodium hydroxide, a cross-linking
agent, and a thermal polymerization initiator.
[0068] The sodium hydroxide (NaOH) may be included in a content of about 1 to about 10 wt%, or about 2 to about
8 wt%, or about 2 to about 6 wt% with respect to the fine powder aqueous solution, and may contribute to improvement
of the CRC of the fine powder assembly.
[0069] The cross-linking agent serves to form a cross-linking structure between the fine powder particles to improve
assembling strength. Examples of usable cross-linking agent may include polyethylene glycol diacrylate (PEGDA),
hexane-1,6-diol diacrylate (HDDA), ethoxylated trimethylolpropane triacrylate (ETTA), ethylene carbonate (EC), and the
like, and preferably polyethylene glycol diacrylate.
[0070] The cross-linking agent may be included in a content of about 0.1 to about 0.5 part by weight, preferably about
0.2 to about 0.4 part by weight, with respect to 100 parts by weight of the fine powder. When the cross-linking agent is
included in the above-described range of parts by weight, high assembling strength and physical properties may be
exhibited.
[0071] The thermal polymerization initiator serves to induce additional polymerization with respect to the fine powder
to thereby improve assembling strength. Examples of usable thermal polymerization initiator may include sodium per-
sulfate, potassium persulfate, and the like, and preferably, sodium persulfate.
[0072] The thermal polymerization initiator may be included in a content of about 0.1 to about 0.5 part by weight,
preferably about 0.1 to about 0.3 part by weight, with respect to 100 parts by weight of the fine powder. When the thermal
polymerization initiator is included in the above-described range of parts by weight, high assembling strength and physical
properties may be exhibited.
[0073] The fine powder aqueous solution contains water so that the fine powder is are able to be reassembled in a
wet state, wherein a content of water may be about 100 to about 300 parts by weight, preferably about 100 to about 200
parts by weight, with respect to 100 parts by weight of the fine powder.
[0074] The fine powder aqueous solution further includes porous particles.
[0075] Here, the porous particle may be silica particle having a BET specific surface area of about 300 to about 1500
m2/g and a porosity of about 50% or more, for example, about 50 to about 98%. Further, the porous particle may have
super-hydrophobicity in which a contact angle to water is 125° or more, preferably 140° or more, and more preferably
145° or more.
[0076] By performing the fine powder reassembling process while further including the above-described porous particle
in the fine powder aqueous solution, permeability and the aggregation strength of the fine powder reassembly may be
further improved.
[0077] The porous particle may be included in a content of about 0.01 to about 0.4 part by weight, preferably about
0.05 to about 0.2 part by weight, with respect to 100 parts by weight of the fine powder. When the porous particle is
included in the above-described range of parts by weight, high assembling strength and improved permeability may be
exhibited.
[0078] The above-described additive and selectively the porous particles are added to the fine powder, thereby pre-
paring the fine powder aqueous solution.
[0079] According to an exemplary embodiment of the present invention, water and the additive may be mixed to
prepare an additive aqueous solution, the additive aqueous solution may be heated to a temperature of about 40 to
about 80°C, preferably about 60 to about 80°C, and the fine powder may be mixed with the heated additive aqueous
solution, thereby preparing the fine powder aqueous solution. By mixing the fine powder with the heated additive aqueous
solution as described above, further improved aggregation strength may be exhibited.
[0080] Next, the prepared fine powder aqueous solution and the coarse-pulverized hydrogel polymer are mixed to
prepare a fine powder reassembly.
[0081] The coarse-pulverized hydrogel polymer means that the hydrogel polymer obtained by thermal polymerization
or photopolymerization of the above-described monomer composition is subjected to primary pulverization into crumbs
having a large particle diameter before drying. Here, the coarse-pulverized hydrogel polymer may have a particle diameter
of about 2 to about 20 mm, and has a hydrogel state having a percentage of moisture content of about 40 to about 80
wt% since it is not dried.
[0082] According to the present invention, the fine powder aqueous solution may be mixed with the coarse-pulverized
hydrogel polymer to form the fine powder reassembly, and the fine powder reassembly obtained in this way may have
physical properties that are maintained at a similar level to those of the original hydrogel polymer together with high
assembling strength, thereby obtaining a high-quality fine powder reassembly.
[0083] According to an exemplary embodiment of the present invention, the coarse-pulverized hydrogel polymer may
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be mixed in about 50 to about 500 parts by weight, preferably about 50 to about 300 parts by weight, with respect to
100 parts by weight of the fine powder included in the fine powder aqueous solution. When the coarse-pulverized hydrogel
polymer is included in the above-described range of parts by weight, high assembling strength and improved physical
properties may be exhibited.
[0084] The method of adding the fine powder aqueous solution to the coarse-pulverized hydrogel polymer has no
limitation in constitution thereof. For example, a method in which the fine powder aqueous solution and the coarse-
pulverized hydrogel polymer are added and mixed in a reaction vessel, a method in which the fine powder aqueous
solution is sprayed into the hydrogel polymer, and a method in which the fine powder aqueous solution and the coarse-
pulverized hydrogel polymer are continuously supplied and mixed in a reactor such as a continuously operating mixer,
or the like, may be used.
[0085] According to an exemplary embodiment of the present invention, it is possible to further include a step of drying,
pulverizing and classifying the obtained fine powder reassembly.
[0086] The step of drying the fine powder reassembly may be performed at a temperature of 150 to 250°C for 20 to
90 minutes. In addition, the means of raising the temperature for the drying is not limited in view of a constitution.
Specifically, the raising of the temperature may be performed by supplying thermal media or directly heating by electricity,
etc., but the present invention is not limited to the above-described examples. Specific examples of heat sources to be
usable may include steam, electricity, ultraviolet rays, infrared rays, etc., and may be a heated thermal fluid, etc.
[0087] Next, the dried fine powder reassembly may be pulverized to have a particle diameter of about 150 to about
850 mm. A pulverizer used to perform the pulverization into the above-described particle diameter may be specifically
a pin mill, a hammer mill, a screw mill, a roll mill, a disc mill, a jog mill, etc., but the present invention is not limited to the
above-described examples.
[0088] The fine powder reassembly obtained according to the manufacturing method of the present invention has high
aggregation strength since a ratio in which the fine powder reassembly is manufactured, dried, pulverized, and recrushed
into the fine powder is low as described above.
[0089] In the reassembling polymer obtained according to the manufacturing method of the present invention, for
example, a weight ratio in which the fine powder having a particle diameter of 150 mm or less is manufactured after
pulverization is less than about 15%, preferably less than about 10 %, and more preferably less than about 7%, with
respect to a total weight of the fine powder reassembly.
[0090] Further, the fine powder reassembly obtained after pulverization may be classified into particles having a particle
diameter of less than about 150 mm, particles having a particle diameter of about 150 to about 850 mm, and particles
having a particle diameter of more than 850 mm according to particle diameters.
[0091] The classified fine powder reassembly may be subjected to a surface cross-linking process alone or in combi-
nation with other normal particles.
[0092] Further, the surface cross-linking process is a step of increasing a cross-linking density near a surface of the
super absorbent polymer particle in relation to a cross-linking density in the particle. In general, a surface cross-linking
agent is applied to the surface of the super absorbent polymer particle. Thus, this reaction is generated on the surface
of the super absorbent polymer particles, which improves crosslinkability on the surface of the particles without substan-
tially affecting an inside of the particles. Accordingly, surface crosslinked super absorbent polymer particles have a
higher cross-linking degree in the vicinity of the surface than in the inside.
[0093] Here, the surface cross-linking agent is not limited in view of constitution as long as it is a compound capable
of reacting with a functional group of the polymer.
[0094] Preferably, in order to improve properties of the super absorbent polymer to be manufactured, as the surface
cross-linking agent, at least one selected from the group consisting of a polyhydric alcohol compound; an epoxy com-
pound; a polyamine compound; a haloepoxy compound; a condensation product of the haloepoxy compound; oxazoline
compounds; mono-, di- or polyoxazolidinone compound; a cyclic urea compound; a polyvalent metal salt; and an alkylene
carbonate compound, may be used.
[0095] Specific examples of the polyhydric alcohol compound may include at least one selected from the group con-
sisting of mono-, di-, tri-, tetra- or polyethylene glycol, monopropylene glycol, 1,3-propanediol, dipropylene glycol, 2,3,4-
trimethyl-1,3-pentanediol, polypropylene glycol, glycerol, polyglycerol, 2-butene-1,4-diol, 1,4-butanediol, 1,3-butanediol,
1,5-pentanediol, 1,6-hexanediol, and 1,2-cyclohexane dimethanol.
[0096] Further, the epoxy compound may be ethylene glycol diglycidyl ether and glycidol, etc. The polyamine compound
may be at least one selected from the group consisting of ethylene diamine, diethylene triamine, triethylene tetramine,
tetraethylene pentamine, pentaethylene hexamine, polyethylene imine, and polyamide polyamine.
[0097] Further, the haloepoxy compound may be epichlorohydrin, epibromohydrin, and α-methyl epichlorohydrin.
Meanwhile, examples of the mono-, di- or polyoxazolidinone compound may include 2-oxazolidinone, etc.
[0098] In addition, ethylene carbonate, etc., may be used as the alkylene carbonate compound. The above-described
compounds may be used alone, respectively, or may be combined with each other. Meanwhile, in order to increase
efficiency of the surface cross-linking process, it is preferable to use at least one polyhydric alcohol compound among
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these surface cross-linking agents, more preferably a polyhydric alcohol compound having 2 to 10 carbon atoms.
[0099] The content of the surface cross-linking agent to be added may be appropriately selected depending on the
specific kind of the surface cross-linking agent to be added and reaction conditions, but generally, may be about 0.001
to 5 parts by weight, preferably about 0.01 to about 3 parts by weight, and more preferably about 0.05 to about 2 parts
by weight, with respect to 100 parts by weight of the polymer.
[0100] When the content of the surface cross-linking agent is excessively small, a surface cross-linking reaction hardly
occurs. When the content of the surface cross-linking agent is more than 5 parts by weight with respect to 100 parts by
weight of the polymer, absorption ability and physical properties may be deteriorated due to excessive surface cross-
linking reaction.
[0101] The surface cross-linking reaction and the drying may be performed simultaneously by heating the polymer
particles to which the surface cross-linking agent is added.
[0102] The means of raising the temperature for the surface cross-linking reaction is not particularly limited. The
polymer particles may be heated by supplying thermal media or directly supplying heat sources. Here, examples of the
thermal media to be usable may include temperature-raising fluids such as steam, hot air, and hot oil, etc. However, the
present invention is not limited to the above-described examples. In addition, a temperature of the supplied thermal
media may be appropriately selected in consideration of the means of thermal media, the raising rate of the temperature,
and target temperature in raising temperature. Meanwhile, examples of the heat source to be directly supplied may
include heating through electricity, and heating through gas. However, the present invention is not limited to the above-
described examples.
[0103] The super absorbent polymer manufactured by the above-described method is a super absorbent polymer in
which a fine powder reassembly, which is obtained by mixing fine powder with sodium hydroxide and performing reas-
sembly, is subjected to surface cross-linking, wherein the fine powder has a particle diameter of less than 150 mm in a
polymer obtained by polymerizing a water-soluble ethylenically unsaturated monomer in which an acidic group is included
and at least one portion of the acidic group is neutralized, wherein a centrifugal retention capacity (CRC) measured
according to EDANA method WSP 241.3 is 33.0 to 39.0 g/g; a 0.7 psi absorption under pressure (AUP) measured
according to EDANA method WSP 241.3 is 20.0 to 25.0 g/g; and an absorption speed by a vortex method is 100 seconds
or less.
[0104] In the super absorbent polymer the polymer is obtained by polymerizing the water-soluble ethylenically unsatu-
rated monomer in which the acidic group is included and at least one portion of the acidic group is neutralized. Specific
details of specific materials used therefor and manufacturing method thereof are the same as those illustrated above in
the preparation method of the hydrogel polymer.
[0105] Further, in the super absorbent polymer of the fine powder refers to particles having a particle diameter of less
than 150 mm in the polymer, and may include all fine powder generated in all processes of the super absorbent polymer
such as the polymerization process, the drying process, the pulverization process of the dried polymer, the surface
cross-linking process, and the like, regardless of the step in which the fine powder is generated, whether surface cross-
linking is performed, or the like.
[0106] The fine powder reassembly may be manufactured by mixing sodium hydroxide and the fine powder and
performing reassembly, or by further mixing the cross-linking agent, the thermal polymerization initiator, or the porous
particles in addition to sodium hydroxide and performing reassembly. A more detailed description of the cross-linking
agent, the thermal polymerization initiator, or the porous particles is the same as described in the above-described
manufacturing method of a super absorbent polymer.
[0107] The sodium hydroxide may be included in a content of about 0.1 to about 20 parts by weight, or about 1 to
about 15 parts by weight, or about 1 to 10 parts by weight, with respect to 100 parts by weight of the fine powder. When
the sodium hydroxide is included in the above-described range of parts by weight, it may contribute to high assembling
strength, improved permeability, and improvement of centrifugal retention capacity (CRC).
[0108] In addition, the fine powder may be obtained by mixing the coarse-pulverized hydrogel polymer and performing
reassembly. A more detailed description of the mixing with the coarse-pulverized hydrogel polymer is the same as
described above in the manufacturing method of super absorbent polymer.
[0109] The super absorbent polymer which is obtained by surface cross-linking the reassembled fine reassembly as
described above may have the centrifugal retention capacity (CRC) measured according to EDANA method WSP 241.3
of about 33.0 to about 39.0 g/g, or about 34.0 to about 38.0 g/g. In addition, the 0.7 psi absorption under pressure (AUP)
measured according to EDANA method WSP 241.3 may be about 20.0 to about 25.0 g/g, or about 21.0 to about 25.0 g/g.
[0110] Further, in the super absorbent polymer, an absorption speed by a vortex method may be about 100 seconds
or less or about 95 seconds or less. The measurement by the vortex method is performed by putting 50 ml of saline into
a 100 ml beaker together with a magnetic stirring bar, setting a stirring speed of the magnetic stirring bar to 600 rpm
using a stirrer, putting 2.0 g of a super absorbent polymer into the stirring saline and simultaneously measuring the time
when putting the super absorbent polymer, and then measuring the time (unit: second) taken until vortex disappears in
the beaker, which is set as the vortex time. The lower limit value of the absorption speed is not particularly limited, but
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may be about 20 seconds or more, or about 30 seconds or more.
[0111] Hereinafter, the present invention is described in detail with reference to Examples. However, the following
Examples are only illustrative of the present invention, and do not limit the disclosure of the present invention in any
way. Further, unless otherwise specified, "%" and "part" representing the content in the following Examples and Com-
parative Examples are on a mass basis.

<Example>

Manufacture of super absorbent polymer particle

Preparation Example 1

[0112] 100 g of acrylic acid, 0.3 g of polyethyleneglycol diacrylate as a cross-linking agent, 0.033 g of diphenyl(2,4,6-
trimethylbenzoyl)-phosphine oxide as an initiator, 38.9 g of caustic soda (NaOH), and 103.9 g of water were mixed to
prepare a monomer mixture having a monomer concentration of 50 wt%.
[0113] Then, the monomer mixture was put on a continuously moving conveyor belt, irradiated with ultraviolet light
(irradiation amount: 2 mW/cm2), followed by UV polymerization for 2 minutes, thereby obtaining a hydrogel polymer.
[0114] The hydrogel polymer was pulverized with a meat chopper (hole size of 8 mm) to obtain a coarse-pulverized
hydrogel polymer. The hydrogel polymer was dried in a hot air dryer at 170°C for 2 hours, pulverized with a pin mill, and
classified with a standard mesh of ASTM standard to obtain normal particles having a particle size of 150 mm to 850
mm and fine powder particles having a particle diameter of less than 150 mm.

Preparation Example of fine powder reassembly

Example 1

[0115] An additive aqueous solution including 1,500 ppm of sodium persulfate (SPS), 3,000 ppm of polyethyleneglycol
diacrylate (PEGDA), 1,000 ppm of silica aerogel (AeroZeITM, JIOS), and 3 wt% of sodium hydroxide was prepared, and
heated to 80 °C.
[0116] 750 g of the heated additive aqueous solution and 500 g of the fine powder having a particle diameter of less
than 150 mm obtained in Preparation Example 1 were mixed for 1 minute using a planetary mixer. To this mixture, 500
g of the coarse-pulverized hydrogel polymer obtained in Preparation Example 1 was added and further mixed for 1
minute, thereby manufacturing a fine powder reassembly.
[0117] The manufactured reassembly was pulverized through a meat chopper. Then, the obtained reassembly was
dried in a hot air dryer at a temperature of 180°C for 30 minutes, repulverized using a rotary mixer, and classified with
a standard mesh of ASTM standard into particles having a particle diameter of less than 150 mm and particles having
a particle diameter of 150 mm or more to 850 mm or less.
[0118] 100 g of the classified particles having a particle diameter of 150 mm or more to 850 mm or less were mixed
with a surface cross-linking solution including 0.2 g of poly(ethyleneglycol)diglycidylether, 3 g of methanol, 5 g of water,
and 0.01 g of silica aerogel (AeroZeITM, JIOS), followed by a surface cross-linking reaction at a temperature of 180°C
for 50 minutes, thereby obtaining a final super absorbent polymer.

Example 2

[0119] A super absorbent polymer was manufactured in the same manner as in Example 1, except that 250 g of the
fine powder and 750 g of the coarse-pulverized hydrogel polymer were used.

Comparative Example 1

[0120] 1,000 g of the coarse-pulverized hydrogel polymer obtained in Preparation Example 1 was dried in a hot air
dryer at a temperature of 180°C for 30 minutes, repulverized using a rotary mixer, and classified with a standard mesh
of ASTM standard into particles having a particle diameter of less than 150 mm and particles having a particle diameter
of 150 mm or more and 850 mm or less.
[0121] 100 g of the classified particles having a particle diameter of 150 mm or more to 850 mm or less were mixed
with a surface cross-linking solution including 0.2 g of poly(ethyleneglycol)diglycidylether, 3 g of methanol, 5 g of water,
and 0.01 g of silica aerogel (AeroZeITM, JIOS), followed by a surface cross-linking reaction at a temperature of 180°C
for 50 minutes, thereby obtaining a final super absorbent polymer.
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<Experimental Example>

[0122] In order to evaluate physical properties of the fine powder reassembly, physical properties of the super absorbent
polymers (polymer before surface cross-linking and polymer after surface cross-linking) that were manufactured by the
methods according to Comparative Example 1 and Examples 1 to 2 were evaluated by the following methods, and the
results were shown in Table 1.

(1) Centrifugal Retention Capacity (CRC)

[0123] The centrifugal retention capacity (CRC) of each of the super absorbent polymers manufactured in Examples
1 to 2 and Comparative Example 1 was measured before and after the surface cross-linking reaction, respectively. The
centrifugal retention capacity was measured on the basis of EDANA method WSP 241.3. 0.2 g of a sample including a
particle diameter of 300 to 600 mm in the manufactured super absorbent polymer was put into a tea bag and precipitated
in 0.9% brine solution for 30 minutes. Then, dehydration was performed for 3 minutes with 250G (gravity) of centrifugal
force, and an amount at which the brine solution was absorbed was measured.

(2) Absorption Under Pressure (AUP)

[0124] The absorption under pressure was measured for each of the super absorbent polymers manufactured in
Examples 1 and 2 and Comparative Example 1. The absorption under pressure was measured on the basis of EDANA
method WSP 241.3. A 0.9 g of a sample including a particle diameter of 300 to 600 mm in the manufactured super
absorbent polymer was put into a cylinder defined by EDANA, and a pressure of 0.7 psi was applied using piston and
weight. Then, the amount at which the 0.9% brine solution was absorbed for 60 minutes was measured.

(3) Absorption speed (Vortex)

[0125] The absorption speed was measured for each of the super absorbent polymers manufactured in Examples 1
and 2 and Comparative Example 1. The absorption speed was measured by putting 50 ml of saline into a 100 ml beaker
together with a magnetic bar. The agitation speed was set to 600 rpm using a stirrer. 2.0 g of the super absorbent polymer
was put into the stirring saline, and the time when putting the super absorbent polymer was simultaneously measured.
The time measurement was terminated at the point when the vortex disappeared in the beaker.

(4) Permeability

[0126] The permeability was measured for each of the super absorbent polymers manufactured in Examples 1 and 2
and Comparative Example 1.
[0127] Water was filled in reverse so as to prevent air bubbles from forming between a chromatographic tube bottom
glass filter and a cock, to fill up to about 10 mL, the chromatographic tube bottom glass filter was washed 2-3 times with
brine, and filled with 0.9% brine to a volume of 40 mL or more. The piston was put into the chromatographic tube, the
bottom valve was opened, and the time taken until the liquid level reaches from the 40 mL mark to the 20 mL mark was
recorded (B: sec), thereby performing a Blank experiment. 0.2 g of the sample including a particle diameter of 300 to
600 mm in the manufactured super absorbent polymer was added, and then brine was added so that the total amount
of the brine was adjusted to 50 mL. The super absorbent polymer was allowed to stand for 30 minutes so that the super
absorbent polymer was sufficiently swollen. The piston (0.3 psi) with a weight was put into the chromatographic tube
and allowed to stand for one minute. The time (T1: sec) taken until the liquid level reaches from the 40 mL mark to the
20 mL mark where the cap at the bottom of the chromatographic tube was opened, was recorded. The permeability was
represented by the following equation. 
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[0128] Referring to Table 1, the super absorbent polymer obtained by performing the fine powder reassembly process
according to the manufacturing method of the present invention showed physical properties such as centrifugal retention
capacity (CRC), absorption under pressure (AUP), absorption speed, permeability, that are improved or equaled before
the fine powder reassembly process is performed.

Claims

1. A manufacturing method of a super absorbent polymer comprising:

forming a hydrogel polymer by performing thermal polymerization or photopolymerization on a monomer com-
position including a water-soluble ethylenically unsaturated monomer in which an acidic group is included and
at least one portion of the acidic group is neutralized and a polymerization initiator;
performing coarse-pulverization on the hydrogel polymer;
drying and pulverizing the coarse-pulverized hydrogel polymer, and performing classification into fine powder
having a particle diameter of less than 150 mm and normal particles having a particle diameter of 150 to 850 mm;
preparing a fine powder aqueous solution by mixing the fine powder, water, and an additive; and
manufacturing a fine powder reassembly by mixing the fine powder aqueous solution and the coarse-pulverized
hydrogel polymer,
wherein:

the additive includes sodium hydroxide, a cross-linking agent, and a thermal polymerization initiator, and
the fine powder aqueous solution further includes porous particles.

2. The manufacturing method of claim 1, wherein:
the porous particles are silica particles having a BET specific surface area of 300 to 1500 m2/g and a porosity of
50% or more.

3. The manufacturing method of claim 1, wherein:
the fine powder aqueous solution includes 0.01 to 0.4 parts by weight of the porous particles with respect to 100
parts by weight of the fine powder.

4. The manufacturing method of claim 1, wherein:
the cross-linking agent includes at least one selected from the group consisting of polyethylene glycol diacrylate
(PEGDA), hexane-1,6-diol diacrylate (HDDA), ethoxylated trimethylolpropane triacrylate (ETTA), and ethylene car-
bonate (EC).

5. The manufacturing method of claim 1, wherein:
the fine powder aqueous solution includes 0.1 to 0.5 parts by weight of the cross-linking agent with respect to 100
parts by weight of the fine powder.

6. The manufacturing method of claim 1, wherein:

[Table 1]

Before surface cross-
linking

After surface cross-linking

Centrifugal retention 
capacity (CRC) unit: 
g/g

Centrifugal retention 
capacity (CRC) unit: 
g/g

Absorption 
under 
pressure 
(AUP) unit: 
g/g

Absorption 
speed unit: sec

Permea 
bility unit: 
sec

Example 1 43.5 37.2 22.8 68 570

Example 2 42.5 36.0 22.7 94 410

Comparative 
Example 1

41.7 36.2 22.6 137 388
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the thermal polymerization initiator includes sodium persulfate or potassium persulfate.

7. The manufacturing method of claim 1, wherein:
the fine powder aqueous solution includes 0.1 to 0.5 parts by weight of the thermal polymerization initiator with
respect to 100 parts by weight of the fine powder.

8. The manufacturing method of claim 1, wherein:
the fine powder aqueous solution includes 100 to 300 parts by weight of water with respect to 100 parts by weight
of the fine powder.

9. The manufacturing method of claim 1, wherein:
the fine powder aqueous solution in the step of manufacturing the fine powder reassembly includes 50 to 500 parts
by weight of the coarse-pulverized hydrogel polymer with respect to 100 parts by weight of the fine powder.

10. The manufacturing method of claim 1, wherein:
the coarse-pulverized hydrogel polymer has a particle diameter of 2 to 20 mm.

11. The manufacturing method of claim 1, wherein:

the preparing of the fine powder aqueous solution includes
preparing an additive aqueous solution by mixing water and the additive;
heating the additive aqueous solution to 40 to 80°C; and
mixing the fine powder with the heated additive aqueous solution.

Patentansprüche

1. Herstellungsverfahren für ein superabsorbierendes Polymer, umfassend:

Bilden eines Hydrogelpolymers durch Durchführen einer thermischen Polymerisation oder Photopolymerisation
auf einer Monomerzusammensetzung, die ein wasserlösliches, ethylenisch-ungesättigtes Monomer, in dem
eine saure Gruppe eingeschlossen ist und zumindest ein Teil der sauren Gruppen neutralisiert ist, und einen
Polymerisationsinitiator einschließt;
Durchführen einer Grobpulverisierung auf dem Hydrogelpolymer;
Trocknen und Pulverisieren des grob pulverisierten Hydrogelpolymers und Durchführen einer Klassifizierung
in Feinpulver mit einem Partikeldurchmesser von weniger als 150 mm und normale Partikel mit einem Partikel-
durchmesser von 150 bis 850 mm;
Herstellen einer wässrigen Lösung des Feinpulvers durch Mischen des Feinpulvers, Wassers und eines Additivs;
und
Herstellen einer Feinpulverremontage durch Mischen der wässrigen Lösung des Feinpulvers und des grob
pulverisierten Hydrogelpolymers,
wobei
das Additiv Natriumhydroxid, ein Quervernetzungsmittel und einen thermischen Polymerisationsinitiator ein-
schließt, und
die wässrige Lösung des Feinpulvers ferner poröse Partikel einschließt.

2. Herstellungsverfahren nach Anspruch 1, wobei
die porösen Partikel Siliziumdioxidpartikel mit einer BET spezifischen Oberflächenfläche von 300 bis 1500 m2/g und
einer Porosität von 50% oder mehr sind.

3. Herstellungsverfahren nach Anspruch 1, wobei:
die wässrige Lösung des Feinpulvers 0,01 bis 0,4 Gew.-Teile der porösen Partikel, bezogen auf 100 Gew.-Teile
des Feinpulvers, einschließt.

4. Herstellungsverfahren nach Anspruch 1, wobei:
das Quervernetzungsmittel zumindest eines einschließt, ausgewählt aus der Gruppe, bestehend aus Polyethylen-
glycoldiacrylat (PEGDA), Hexan-1,6-dioldiacrylat (HDDA), ethoxyliertes Trimethylolpropantriacrylat (ETTA) und
Ethylencarbonat (EC).
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5. Herstellungsverfahren nach Anspruch 1, wobei:
die wässrige Lösung des Feinpulvers 0,1 bis 0,5 Gew.-Teile des Quervernetzungsmittels, bezogen auf 100 Gew.-Tei-
le des Feinpulvers, einschließt.

6. Herstellungsverfahren nach Anspruch 1, wobei:
der thermische Polymerisationsinitiator Natriumpersulfat oder Kaliumpersulfat einschließt.

7. Herstellungsverfahren nach Anspruch 1, wobei:
die wässrige Lösung des Feinpulvers 0,1 bis 0,5 Gew.-Teile des thermischen Polymerisationsinitiators, bezogen
auf 100 Gew.-Teile des Feinpulvers, einschließt.

8. Herstellungsverfahren nach Anspruch 1, wobei:
die wässrige Lösung des Feinpulvers 100 bis 300 Gew.-Teile Wasser, bezogen auf 100 Gew.-Teile des Feinpulvers,
einschließt.

9. Herstellungsverfahren nach Anspruch 1, wobei:
die wässrige Lösung des Feinpulvers in dem Schritt des Herstellens der Feinpulverremontage 50 bis 500 Gew.-Teile
des grob pulverisierten Hydrogelpolymers, bezogen auf 100 Gew.-Teile des Feinpulvers, einschließt.

10. Herstellungsverfahren nach Anspruch 1, wobei:
das grob pulverisierte Hydrogelpolymer einen Partikeldurchmesser von 2 bis 20 mm hat.

11. Herstellungsverfahren nach Anspruch 1, wobei:
das Herstellen der wässrigen Lösung des Feinpulvers einschließt:

Herstellen einer wässrigen Lösung eines Additivs durch Mischen von Wasser und des Additivs;
Erhitzen der wässrigen Lösung des Additivs auf 40 bis 80°C; und
Mischen des Feinpulvers mit der erhitzten wässrigen Lösung des Additivs.

Revendications

1. Procédé de fabrication d’un polymère superabsorbant consistant à :

former un hydrogel polymère en effectuant une polymérisation thermique ou une photopolymérisation sur une
composition monomère incluant un monomère éthyléniquement insaturé soluble dans l’eau dans lequel un
groupe acide est inclus et au moins une partie du groupe acide est neutralisée et un initiateur de polymérisation ;
effectuer une pulvérisation grossière sur l’hydrogel polymère ;
sécher et pulvériser l’hydrogel polymère grossièrement pulvérisé, et effectuer une classification en poudre fine
ayant un diamètre de particule inférieur à 150 mm et des particules normales ayant un diamètre de particule
compris entre 150 et 850 mm ;
préparer une solution aqueuse de poudre fine en mélangeant la poudre fine, de l’eau et un additif ; et
fabriquer un réassemblage de poudre fine en mélangeant la solution aqueuse de poudre fine et l’hydrogel
polymère grossièrement pulvérisé,
dans lequel :

l’additif inclut un hydroxyde de sodium, un agent de réticulation et un initiateur de polymérisation thermique,
et
la solution aqueuse de poudre fine inclut en outre des particules poreuses.

2. Procédé de fabrication selon la revendication 1, dans lequel :
les particules poreuses sont des particules de silice ayant une surface spécifique BET comprise entre 300 et 1500
m2/g et une porosité égale ou supérieure à 50 %.

3. Procédé de fabrication selon la revendication 1, dans lequel :
la solution aqueuse de poudre fine inclut entre 0,01 et 0,4 partie en poids des particules poreuses pour 100 parties
en poids de la poudre fine.
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4. Procédé de fabrication selon la revendication 1, dans lequel :
l’agent de réticulation inclut un ou plusieurs éléments sélectionnés dans le groupe constitué de diacrylate de poly-
éthylène glycol (PEGDA), diacrylate d’hexane-1,6-diol (HDDA), triacrylate de triméthylolpropane éthoxylé (TMPTA)
et carbonate d’éthylène (EC).

5. Procédé de fabrication selon la revendication 1, dans lequel :
la solution aqueuse de poudre fine inclut entre 0,1 et 0,5 partie en poids de l’agent de réticulation pour 100 parties
en poids de la poudre fine.

6. Procédé de fabrication selon la revendication 1, dans lequel :
l’initiateur de polymérisation thermique inclut du persulfate de sodium ou du persulfate de potassium.

7. Procédé de fabrication selon la revendication 1, dans lequel :
la solution aqueuse de poudre fine inclut entre 0,1 et 0,5 partie en poids de l’initiateur de polymérisation thermique
pour 100 parties en poids de la poudre fine.

8. Procédé de fabrication selon la revendication 1, dans lequel :
la solution aqueuse de poudre fine inclut entre 100 et 300 parties en poids d’eau pour 100 parties en poids de la
poudre fine.

9. Procédé de fabrication selon la revendication 1, dans lequel :
la solution aqueuse de poudre fine dans l’étape de fabrication du réassemblage de poudre fine inclut entre 50 et
500 parties en poids de l’hydrogel polymère grossièrement pulvérisé pour 100 parties en poids de la poudre fine.

10. Procédé de fabrication selon la revendication 1, dans lequel :
l’hydrogel polymère grossièrement pulvérisé a un diamètre de particule compris entre 2 et 20 mm.

11. Procédé de fabrication selon la revendication 1, dans lequel :
la préparation de la solution aqueuse de poudre fine consiste à :

préparer une solution aqueuse d’additif en mélangeant de l’eau et l’additif ;
chauffer la solution aqueuse d’additif entre 40 et 80°C ; et
mélanger la poudre fine avec la solution aqueuse d’additif chauffée.
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