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(54) SUPER ABSORBENT POLYMER AND PREPARATION METHOD THEREFOR

(57) Provided is a method of preparing a superab-
sorbent polymer. More particularly, provided is a method
of preparing a superabsorbent polymer, the method ca-
pable of preparing the superabsorbent polymer maintain-

ing excellent basic absorption performances such as
centrifugal retention capacity, etc. while exhibiting an im-
proved absorption rate.
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Description

[Technical Field]

Cross-reference to Related Application

[0001] The present application is based on, and claims priority from, Korean Patent Application Nos. 10-2018-0158919
and 10-2019-0139625, filed on December 11, 2018 and November 4, 2019, respectively, the disclosures of which are
hereby incorporated by reference herein in their entirety.
[0002] The present invention relates to a superabsorbent polymer and a preparation method thereof. More particularly,
the present invention relates to a method of preparing a superabsorbent polymer having excellent basic absorption
performances while having an improved absorption rate.

[Background Art]

[0003] A superabsorbent polymer (SAP) is a synthetic polymeric material capable of absorbing moisture from 500 to
1000 times its own weight. Since such superabsorbent polymers started to be practically applied in sanitary products,
now they have been widely used not only for hygiene products such as disposable diapers for children, etc., but also
for water retaining soil products for gardening, water stop materials for the civil engineering and construction, sheets for
raising seedling, fresh-keeping agents for food distribution fields, materials for poultice or the like.
[0004] In most cases, these superabsorbent polymers have been widely used in the field of hygienic materials such
as diapers, sanitary pads, etc. For these applications, superabsorbent polymers are required to exhibit high absorbency
with respect to water, etc., and to have excellent absorption properties, for example, not to release the absorbed water
even under an external pressure. Further, in recent years, an absorption rate for more quickly absorbing and storing a
target solution such as moisture, etc. is more required. Basically, absorption of the superabsorbent polymer for an
aqueous solution occurs on the surface thereof. Therefore, in order to improve the absorption rate, a method of widening
the surface area of the superabsorbent polymer can be considered. In this connection, as a method of increasing the
absorption rate, a method of reducing the particle size of the superabsorbent polymer or a method of forming a porous
structure has been considered.
[0005] For example, a method of preparing a superabsorbent polymer by adding a foaming agent in order to form a
porous structure in the superabsorbent polymer has been suggested. However, as the content of the foaming agent is
higher, the absorption rate is improved to a certain level, but there is a problem in that the amount of fine powder of the
superabsorbent polymer increases due to excessive foaming, and gel strength is lowered. In addition, as the particle
size of the superabsorbent polymer decreases, its basic absorption properties tend to decrease. Thus, the known method
has a limitation in improving the absorption rate while maintaining the basic absorbency.

[Disclosure]

[Technical Problem]

[0006] To solve the above problems of the prior art, the present invention provides a method of preparing a superab-
sorbent polymer exhibiting excellent basic absorption performances such as water retention capacity (CRC) while ex-
hibiting an improved initial absorption rate.

[Technical Solution]

[0007] To achieve the above object, the present invention provides a method of preparing a superabsorbent polymer,
the method including the steps of:

a) mixing a water-soluble ethylenically unsaturated monomer, an internal crosslinking agent, and a polymerization
initiator to prepare a monomer composition;
b) polymerizing the monomer composition to prepare a water-containing gel polymer;
c) chopping the water-containing gel polymer;
d) adding one or more fibers of a fluff pulp and a synthetic polymeric fiber to the chopped water-containing gel
polymer and mixing them with each other to prepare a mixture;
e) chopping the mixture;
f) drying the mixture; and
g) pulverizing the mixture.
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[0008] The fiber may be included in an amount of 1 part by weight to 18 parts by weight with respect to 100 parts by
weight of the water-containing gel polymer.
[0009] The fiber may have a length of 1 mm to 20 mm.
[0010] The fiber may have a width of 1 mm to 100 mm.
[0011] In one embodiment, water may be further added in one or more steps of the steps c) to e). In this regard, water
may be added in an amount of 1 part by weight to 20 parts by weight with respect to 100 parts by weight of the water-
containing gel polymer.
[0012] In one embodiment, the monomer composition may further include a foaming agent. In this regard, the monomer
composition may further include one or more foam stabilizers selected from the group consisting of alkyl sulfate salts,
alkyl sulfonate salts, alkyl phosphate salts, alkyl carbonate salts, polyethylene glycol alkyl ester, polypropylene glycol
alkyl ester, glucoside alkyl ester, glycerol alkyl ester, and block-copolymers of polyethylene glycol and polypropylene
glycol.
[0013] In one embodiment, the method may further include, after the step g), the steps of:

h) adding a surface crosslinking agent to the mixture obtained in the step g); and
i) performing a surface crosslinking reaction.

[0014] In this regard, the surface crosslinking agent may be one or more selected from the group consisting of a
polyhydric alcohol compound; an epoxy compound; a polyamine compound; a haloepoxy compound; a condensation
product of a haloepoxy compound; an oxazoline compound; a mono-, di-, or polyoxazolidinone compound; a cyclic urea
compound; a polyvalent metal salt; and an alkylene carbonate compound.
[0015] The surface crosslinking agent may be added in an amount of 0.001 part by weight to 5 parts by weight with
respect to 100 parts by weight of the mixture.
[0016] Meanwhile, the present invention provides a superabsorbent polymer prepared by the above preparation meth-
od.
[0017] Specifically, the present invention provides a superabsorbent polymer including a base polymer particle includ-
ing a crosslinked polymer which is obtained by crosslinking polymerization of a water-soluble ethylenically unsaturated
monomer in the presence of an internal crosslinking agent, and one or more fibers of a fluff pulp and a synthetic polymeric
fiber; and
a surface-crosslinked layer which is formed on the surface of the base polymer particle, and is obtained by additionally
crosslinking the crosslinked polymer via a surface crosslinking agent,
wherein at least a portion of the fibers may be incorporated into the interior of the base polymer particle.
[0018] The superabsorbent polymer may have centrifugal retention capacity (CRC) of 25 g/g to 45 g/g, as measured
in accordance with EDANA method WSP 241.3.
[0019] The superabsorbent polymer may have absorbency under load (AUL) at 0.3 psi of 25 g/g to 40 g/g, as measured
in accordance with EDANA method WSP 242.3.
[0020] Further, according to one embodiment of the present invention, provided is a superabsorbent polymer compo-
sition including a superabsorbent polymer particle; and
one or more fibers of a fluff pulp and a synthetic polymeric fiber,
wherein at least a portion of the fibers may be incorporated into the interior of the superabsorbent polymer particle.

[Effect of the Invention]

[0021] A method of preparing a superabsorbent polymer according to the present invention may provide a high-quality
superabsorbent polymer having excellent basic absorption performances such as centrifugal retention capacity, etc.,
while exhibiting an improved absorption rate.
[0022] Further, the method of preparing a superabsorbent polymer according to the present invention has high efficiency
due to relatively simple processing steps, and therefore, it is possible to obtain a superabsorbent polymer having a high
absorption rate.

[Brief Description of Drawings]

[0023]

FIG. 1 is a scanning electron microscopy (SEM) image of a superabsorbent polymer prepared in Example 1; and
FIG. 2 is a SEM image of a superabsorbent polymer prepared in Comparative Example 2.
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[Best Mode for Carrying Out the Invention]

[0024] The terms used in this description are just for explaining exemplary embodiments and it is not intended to
restrict the present invention. The singular expression may include the plural expression unless it is differently expressed
contextually. It must be understood that the term "include", "equip", or "have" in the present description is only used for
designating the existence of characteristics taken effect, steps, components, or combinations thereof, and do not exclude
the existence or the possibility of addition of one or more different characteristics, steps, components, or combinations
thereof beforehand.
[0025] The present invention may be variously modified and have various forms, and specific examples of the present
invention are explained in this description. However, it is not intended to limit the present invention to the specific examples
and it must be understood that the present invention includes every modifications, equivalents, or replacements included
in the spirit and technical scope of the present invention.
[0026] Hereinafter, a superabsorbent polymer and a preparation method thereof will be described in more detail
according to specific embodiments of the present invention.
[0027] A method of preparing a superabsorbent polymer according to one embodiment of the present invention may
include the steps of:

a) mixing a water-soluble ethylenically unsaturated monomer, an internal crosslinking agent, and a polymerization
initiator to prepare a monomer composition;
b) polymerizing the monomer composition to prepare a water-containing gel polymer;
c) chopping the water-containing gel polymer;
d) adding one or more fibers of a fluff pulp and a synthetic polymeric fiber to the chopped water-containing gel
polymer and mixing them with each other to prepare a mixture;
e) chopping the mixture;
f) drying the mixture; and
g) pulverizing the mixture.

[0028] In the present invention, to realize an excellent absorption rate while maintaining basic absorption performances
of the superabsorbent polymer, one or more fibers of a fluff pulp and a synthetic polymeric fiber are added in the step
of chopping the water-containing gel polymer. On the surface of the superabsorbent polymer thus prepared, the fiber
having excellent absorbency is adsorbed, and thus an improved absorption rate may be obtained, as compared with
the existing superabsorbent polymers. Accordingly, the superabsorbent polymer prepared according to the present
invention may exhibit a more improved absorption rate while maintaining basic absorption properties such as water
retention capacity.
[0029] First, a) a water-soluble ethylenically unsaturated monomer, an internal crosslinking agent, and a polymerization
initiator are mixed to prepare a monomer composition.
[0030] As the water-soluble ethylenically unsaturated monomer, any monomer commonly used in the preparation of
superabsorbent polymers may be used without particular limitation. Here, any one or more monomers selected from the
group consisting of anionic monomers and salts thereof, nonionic hydrophilic monomers, and amino group-containing
unsaturated monomers and quaternarized products thereof may be used.
[0031] Specifically, one or more selected from the group consisting of anionic monomers such as (meth)acrylic acid,
maleic anhydride, 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-methylpropane sulfonic acid, and salts thereof;
nonionic hydrophilic monomers such as (meth)acrylamide, N-substituted (meth)acrylate, 2-hydroxyethyl(meth)acrylate,
2-hydroxypropyl(meth)acrylate, methoxypolyethyleneglycol(meth)acrylate, or polyethyleneglycol(meth)acrylate; and
amino group-containing unsaturated monomers such as (N,N)-dimethylaminoethyl(meth)acrylate or (N,N)-dimethylami-
nopropyl(meth)acrylamide, and quartenarized products thereof may be used.
[0032] More preferably, acrylic acid or a salt thereof, for example, acrylic acid or an alkali metal salt thereof such as
a sodium salt thereof may be used. When these monomers are used, it is possible to prepare a superabsorbent polymer
having more excellent physical properties. When an alkali metal salt of acrylic acid is used as a monomer, acrylic acid
may be used after being neutralized with a basic compound such as caustic soda (NaOH).
[0033] A concentration of the water-soluble ethylenically unsaturated monomer may be about 20% by weight to about
60% by weight, preferably, about 40% by weight to about 50% by weight with respect to the monomer composition
including raw materials of the superabsorbent polymer and solvents, and the concentration may be appropriately con-
trolled by considering a polymerization time, reaction conditions, etc. If the concentration of the monomer is too low, the
yield of the superabsorbent polymer may become low, and there may be a problem in terms of economic efficiency. On
the contrary, if the concentration of the monomer is too high, there is a process problem that part of the monomers is
precipitated, or pulverization efficiency is lowered upon pulverization of the polymerized water-containing gel polymer,
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and the physical properties of the superabsorbent polymer may be reduced.
[0034] As the polymerization initiator used during polymerization in the method of preparing the superabsorbent polymer
of the present invention, those generally used in the preparation of superabsorbent polymers may be used without
particular limitation.
[0035] Specifically, the polymerization initiator may be a thermal polymerization initiator or a photo-polymerization
initiator by UV irradiation, depending on the polymerization method. However, even in the case of using the photo-
polymerization method, since a certain amount of heat is generated by the ultraviolet irradiation or the like, and a certain
degree of heat is also generated according to the progress of the exothermic polymerization reaction, a thermal polym-
erization initiator may be additionally included.
[0036] The photo-polymerization initiator may be used without any limitation as long as it is a compound capable of
forming a radical by light such as UV ray.
[0037] The photo-polymerization initiator may include, for example, one or more initiators selected from the group
consisting of benzoin ether, dialkyl acetophenone, hydroxyl alkylketone, phenyl glyoxylate, benzyl dimethyl ketal, acyl
phosphine, and α-aminoketone. Meanwhile, specific examples of the acyl phosphine may include commercially available
lucirin TPO, namely, 2,4,6-trimethyl-benzoyl-trimethyl phosphine oxide. More various photo-polymerization initiators are
well disclosed in "UV Coatings: Basics, Recent Developments and New Application (Elsevier, 2007)" written by Reinhold
Schwalm, p 115, however the photo-polymerization initiator is not limited to the above-described examples.
[0038] The photo-polymerization initiator may be included at a concentration of about 0.01% by weight to about 1.0%
by weight with respect to the monomer composition. When the concentration of the photo-polymerization initiator is too
low, the polymerization rate may become slow, and when the concentration of the photo-polymerization initiator is too
high, a molecular weight of the superabsorbent polymer becomes small and its physical properties may become uneven.
[0039] Further, as the thermal polymerization initiator, one or more initiators selected from the group consisting of a
persulfate-based initiator, an azo-based initiator, hydrogen peroxide, and ascorbic acid may be used. Specific examples
of the persulfate-based initiator may include sodium persulfate (Na2S2O8), potassium persulfate (K2S2O8), ammonium
persulfate ((NH4)2S2O8), etc., and examples of the azo-based initiator may include 2,2-azobis-(2-amidinopropane)dihy-
drochloride, 2,2-azobis-(N,N-dimethylene)isobutyramidine dihydrochloride, 2-(carbamoylazo)isobutyronitrile, 2,2-azo-
bis[2-(2-imidazolin-2-yl)propane]dihydrochloride, 4,4-azobis-(4-cyanovaleric acid), etc. More various thermal polymeri-
zation initiators are well disclosed in ’Principle of Polymerization (Wiley, 1981)’ written by Odian, p 203, however, the
thermal polymerization initiator is not limited to the above-described examples.
[0040] The thermal polymerization initiator may be included at a concentration of about 0.001% by weight to about
0.5% by weight with respect to the monomer composition. When the concentration of the thermal polymerization initiator
is too low, additional thermal polymerization hardly occurs, and thus effects due to the addition of the thermal polymer-
ization initiator may be insignificant, and when the concentration of the thermal polymerization initiator is too high, the
molecular weight of the superabsorbent polymer becomes small and the physical properties may become uneven.
[0041] As the internal crosslinking agent, a crosslinking agent having one or more functional groups reactable with a
water-soluble substituent of the water-soluble ethylenically unsaturated monomer and one or more soluble ethylenically
unsaturated groups; or a crosslinking agent having two or more functional groups reactable with a water-soluble sub-
stituent of the monomer and/or a water-soluble substituent formed by hydrolysis of the monomer may be used.
[0042] Specific examples of the internal crosslinking agent may include one or more selected from the group consisting
of bisacrylamide having 8 to 12 carbon atoms, bismethacrylamide, poly(meth)acrylate of a polyol having 2 to 10 carbon
atoms, or poly(meth)allyl ether of a polyol having 2 to 10 carbon atoms. More specific examples thereof may include
N,N’-methylene bis(meth)acrylate, ethyleneoxy(meth)acrylate, polyethyleneoxy (meth)acrylate, propyleneoxy(meth)acr-
ylate, glycerin diacrylate, glycerin triacrylate, trimethyloltriacrylate, triallylamine, triarylcyanurate, triallylisocyanate, pol-
yethylene glycol, diethylene glycol, and propylene glycol.
[0043] Further, as the internal crosslinking agent, an epoxy compound having one or more epoxy groups may be used.
In this regard, the epoxy compound may further include one or more functional groups reactable with the water-soluble
ethylenically unsaturated monomer, in addition to the epoxy groups. Specific examples may include polyepoxy com-
pounds such as ethylene glycol diglycidyl ether, polyethylene glycol diglycidyl ether, glycerol polyglycidyl ether, propylene
glycol diglycidyl ether, polypropylene glycol diglycidyl ether, etc.
[0044] The internal crosslinking agents may be used in combination of two or more thereof, and may be included at
a concentration of about 0.01% by weight to about 0.5% by weight with respect to the monomer composition, thereby
crosslinking the polymerized polymer.
[0045] Meanwhile, in the preparation method of the present invention, the monomer composition may further include
additives such as a foaming agent, a foam stabilizer, a thickener, a plasticizer, a preservation stabilizer, an antioxidant,
etc., if necessary.
[0046] As the foaming agent, an inorganic foaming agent and an encapsulated foaming agent commonly used in the
art may be used without limitation.
[0047] As the inorganic foaming agent, one or more selected from calcium carbonate (CaCO3), sodium bicarbonate
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(NaHCO3), ammonium bicarbonate (NH4HCO3), ammonium carbonate ((NH4)2CO3), ammonium nitrite (NH4NO2), so-
dium hydrogen borohydride (NaBH4), and sodium carbonate (Na2CO3) may be used, but is not limited thereto.
[0048] The encapsulated foaming agent may exist in an encapsulated state during the polymerization of the monomer
composition, and may be foamed by heat which is applied during a drying process described below. As a result, pores
having a proper size are generated between polymer structures of the superabsorbent polymer, and thus a superab-
sorbent polymer sheet may exhibit the open pore channel structure. Therefore, when the encapsulated foaming agent
is included in the monomer composition, the absorption rate of the superabsorbent polymer may be further improved,
which is preferred.
[0049] The encapsulated foaming agent may have a structure including a core which contains hydrocarbon and a
shell which surrounds the core and is formed using a thermoplastic resin. Such an encapsulated foaming agent may
have expansion properties which may vary depending on components constituting the core and the shell, weights of the
respective components, particle sizes thereof. By adjusting these factors, it is possible to expand pores to a desired size
and to control porosity of the superabsorbent polymer sheet.
[0050] Meanwhile, in order to examine whether pores with a desired size are generated, it is necessary to examine
expansion properties of the encapsulated foaming agent. However, the foamed shape of the encapsulated foaming
agent inside the superabsorbent polymer is difficult to define as one shape, because it may vary depending on the
preparation conditions of the superabsorbent polymer. Therefore, the encapsulated foaming agent is first foamed in air,
and then its expansion ratio and size are examined, thereby determining whether it is suitable for forming desired pores.
[0051] In detail, the encapsulated foaming agent is applied on a glass petri dish, which is then heated in air at 150°C
for 10 minutes to expand the encapsulated foaming agent. In this regard, when the encapsulated foaming agent exhibits
a maximum expansion ratio of 3 times to 15 times, 5 times to 15 times, or 8.5 times to 10 times in air, it may be determined
as being suitable for forming an appropriate open pore structure in the method of preparing the superabsorbent polymer
sheet of the present invention.
[0052] The encapsulated foaming agent may have a mean diameter of 5 mm to 50 mm, or 5 mm to 30 mm, or 5 mm to
20 mm, or 7 mm to 17 mm. When the encapsulated foaming agent exhibits the above mean diameter, it may be determined
as being suitable for achieving an appropriate porosity.
[0053] Further, when the encapsulated foaming agent exhibits a maximum expansion diameter of 20 mm to 190 mm,
or 50 mm to 190 mm, or 70 mm to 190 mm, or mm 75 to 190 mm in air, it may be determined as being suitable for forming
an appropriate open pore structure in the method of preparing the superabsorbent polymer sheet of the present invention.
[0054] The maximum expansion ratio and the maximum expansion diameter in air of the encapsulated foaming agent
will be described in more detail in Preparation Examples below.
[0055] The hydrocarbon constituting the core of the encapsulated foaming agent may be one or more selected from
the group consisting of n-propane, n-butane, iso-butane, cyclobutane, n-pentane, iso-pentane, cyclopentane, n-hexane,
iso-hexane, cyclohexane, n-heptane, iso-heptane, cycloheptane, n-octane, iso-octane, and cyclooctane. Among them,
hydrocarbons having 3 to 5 carbon atoms (n-propane, n-butane, iso-butane, cyclobutane, n-pentane, iso-pentane, cy-
clopentane) may be suitable for forming the pores having the above-described size, and iso-butane may be the most
suitable.
[0056] The thermoplastic resin constituting the shell of the encapsulated foaming agent may be a polymer formed
from one or more monomers selected from the group consisting of (meth)acrylate, (meth)acrylonitrile, aromatic vinyl,
vinyl acetate, vinyl halide, and vinylidene halide. Among them, a copolymer of (meth)acrylate and (meth)acrylonitrile
may be the most suitable for forming the pores having the above-described size.
[0057] The encapsulated foaming agent may include the hydrocarbon in an amount of 10% by weight to 30% by weight
with respect to the total weight of the encapsulated foaming agent. This range may be the most suitable for forming the
open pore structure.
[0058] A directly prepared encapsulated foaming agent may be used, or a commercially available foaming agent
satisfying the above-described conditions may be used.
[0059] Further, the encapsulated foaming agent may be used in an amount of 0.001 part by weight to 10 parts by
weight, preferably 0.01 part by weight to 5 parts by weight, and more preferably 0.1 part by weight to 1 part by weight
with respect to 100 parts by weight of the water-soluble ethylenically unsaturated monomer. If the content of the encap-
sulated foaming agent is too low, there are problems in that the open pore structure may not be properly formed. If the
content of the encapsulated foaming agent is too high, porosity may be too high, and as a result, strength of the super-
absorbent polymer may be weakened. In this respect, the encapsulated foaming agent may be preferably used in the
above range of content.
[0060] When the encapsulated foaming agent is used, a foam stabilizer may be further included in the monomer
composition in order to induce stable foaming.
[0061] As the foam stabilizer, an alkyl sulfate salt, an alkyl sulfonate salt, an alkyl phosphate salt, an alkyl carbonate
salt, polyethylene glycol alkyl ester, polypropylene glycol alkyl ester, glucoside alkyl ester, glycerol alkyl ester, a block-
copolymer of polyethylene glycol and polypropylene glycol, or a mixture thereof may be used. In this regard, the alkyl
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group may include, but is not particularly limited to, a linear, branched, and cyclic alkyl group having 1 to 30 carbon
atoms, etc. Such a foam stabilizer may be included at a concentration of about 0.0001% by weight to 0.1% by weight,
or about 0.001% by weight to 0.1% by weight, based on 100% by weight of the monomer composition to improve foaming
efficiency of the foaming agent, thereby forming a crosslinked polymer having an appropriate pore structure.
[0062] The raw materials such as the above-described water-soluble ethylenically unsaturated monomer, photo-po-
lymerization initiator, thermal polymerization initiator, internal crosslinking agent, and additive may be prepared in the
form of a solution in which the monomer composition is dissolved in a solvent.
[0063] As the solvent to be applicable, any solvent may be used without limitations in view of constitution as long as
it is able to dissolve the above components, and for example, one or more 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 ethylether, toluene, xylene, bu-
tyrolactone, carbitol, methyl cellosolve acetate, and N,N-dimethylacetamide may be used in combination.
[0064] The solvent may be included in a residual amount excluding the above-described components from the total
weight of the monomer composition.
[0065] Next, b) the water-containing gel polymer may be prepared by thermal polymerization or photo-polymerization
of the monomer composition.
[0066] The thermal polymerization or photo-polymerization of the monomer composition is not particularly limited in
view of constitution, as long as it is a polymerization method commonly used.
[0067] Specifically, the polymerization method is largely classified into the thermal polymerization and the photo-
polymerization according to a polymerization energy source. The thermal polymerization may be commonly carried out
in a reactor like a kneader equipped with agitating spindles whereas the photo-polymerization may be carried out in a
reactor equipped with a movable conveyor belt. The above-described polymerization method is an example only, and
the present invention is not limited to the above-described polymerization methods.
[0068] For example, the water-containing gel polymer may be obtained by performing thermal polymerization while
providing hot air to the above-described reactor like a kneader equipped with the agitating spindles or heating the reactor.
The water-containing gel polymer may have a size of centimeters or millimeters when it is discharged from an outlet of
the reactor, according to the type of agitating spindles equipped in the reactor. Specifically, the size of the obtained
water-containing gel polymer may vary depending on a concentration of the monomer composition fed thereto, a feeding
speed or the like, and the water-containing gel polymer having a weight average particle size of 2 mm to 50 mm may
be generally obtained.
[0069] Further, as described above, when the photo-polymerization is carried out in a reactor equipped with a movable
conveyor belt, the obtained water-containing gel polymer may be usually a sheet-like water-containing gel polymer
having a width of the belt. In this case, the thickness of the polymer sheet may vary depending on the concentration of
the monomer composition fed thereto and the feeding speed. Usually, it is preferable to supply the monomer composition
so that a sheet-like polymer having a thickness of about 0.5 cm to about 5 cm may be obtained. When the monomer
composition is supplied to such an extent that the thickness of the sheet-like polymer becomes too thin, it is undesirable
because the production efficiency is low, and when the thickness of the sheet-like polymer is more than 5 cm, the
polymerization reaction may not evenly occur over the entire thickness because of the excessive thickness.
[0070] The water-containing gel polymer obtained by the above-mentioned method may have a water content of 40%
by weight to 80% by weight. Meanwhile, the "water content" as used herein means a weight occupied by water with
respect to the total weight of the water-containing gel polymer, which may be a value obtained by subtracting the weight
of the dried polymer from the weight of the water-containing gel polymer. Specifically, the water content may be defined
as a value calculated by measuring the weight loss due to evaporation of moisture in the polymer during the process of
drying by raising the temperature of the polymer through infrared heating. At this time, the water content is measured
under the drying conditions determined as follows: the drying temperature is increased from room temperature to about
180°C and then the temperature is maintained at 180°C, and the total drying time is set to 20 minutes, including 5 minutes
for the temperature rising step.
[0071] Next, c) the step of chopping the prepared water-containing gel polymer is performed.
[0072] In this regard, a pulverizer used here is not limited by its configuration, and specifically, it may include any one
selected from the group 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, but is not limited to the above-described examples.
[0073] In this regard, the step (c) may be carried out so that the particle diameter of the water-containing gel polymer
becomes about 2 mm to about 20 mm.
[0074] Coarse pulverizing of the water-containing gel polymer into a particle diameter of less than 2 mm is not technically
easy due to its high water content, and an agglomeration phenomenon between the pulverized particles may occur.
Meanwhile, if the polymer is pulverized into a particle diameter of greater than 20 mm, the effect of increasing the
efficiency in the subsequent drying step may be insignificant.
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[0075] Next, the step of d) adding one or more fibers of the fluff pulp and the synthetic polymeric fiber to the chopped
water-containing gel polymer and mixing them with each other to prepare a mixture, and the step of e) chopping the
mixture again are performed.
[0076] When the fiber is added in the step of chopping the water-containing gel polymer, the fiber adsorbed onto the
surface of the water-containing gel polymer particle may be incorporated into the interior of the particle by a chopper.
Accordingly, at least a portion of the fibers may be incorporated into the interior of the base polymer particle, and the
fibers may be distributed both in the exterior and interior of the base polymer particle. As described, the fibers distributed
both in the interior and exterior of the base polymer quickly absorb the surrounding moisture through capillary action
and transfers it to the polymer. Therefore, the superabsorbent polymer prepared according to the present invention may
exhibit an improved initial absorption rate. Further, since such fibers are easy to apply to the process and are inexpensive
as well as harmless to the human body, a superabsorbent polymer that is human-friendly and has excellent absorbency
may be prepared in a simple and economical manner according to the present invention.
[0077] The fluff pulp is a cellulose fluff pulp, and may be, but is not limited to, a wood fluff pulp such as coniferous
kraft paper and broadleaf kraft pulp. Fluff pulp used in absorbent articles may be used without limitation.
[0078] The synthetic polymeric fiber may be one or more selected from the group consisting of nylon, polypropylene,
polyethylene, polyester, polyacrylonitrile, polyvinyl chloride, polyvinyl alcohol, polyacrylate, and acetate. Since the syn-
thetic polymeric fiber has excellent hygroscopic property, and a width or length of the fiber may be easily controlled, the
control of physical properties of the superabsorbent polymer may be easy.
[0079] The fiber may preferably have a length of 1 mm to 20 mm. Further, the fiber may preferably have a width of 1
mm to 100 mm. If the length of the fiber is too long or the width of the fiber is too wide beyond the above range, a load
may be generated during the process of chopping the water-containing gel polymer together with the fiber, and the fiber
is hardly adsorbed onto the interior and exterior of the base polymer particle. Thus, it may be difficult to evenly distribute
the fibers in the superabsorbent polymer. Further, if the length of the fiber is too short or the width of the fiber is too
narrow, the effect of improving the physical properties of the superabsorbent polymer may be insignificant, and thus it
is preferable to satisfy the above range.
[0080] Meanwhile, as the length and width of the fiber increase within the range that satisfies the above-mentioned
length and width, more fibers may be adsorbed onto relatively large water-containing gel polymer particles. In this case,
a surface crosslinking solution may be more evenly applied regardless of the particle size variation of the base polymer
particles in the subsequent surface crosslinking step, thereby further increasing the surface crosslinking efficiency.
[0081] In other words, as the size of the base polymer particles is smaller, their absorption rate for a liquid, i.e., for the
surface crosslinking solution is faster. Therefore, the degree of crosslinking may vary depending on the particle size of
the base polymer particles, and consequently, variation in the absorption properties between the superabsorbent polymer
particles may occur. When more fibers are adsorbed onto the relatively large water-containing gel polymer particles as
described above, variation in the absorption rate between the large particles and small particles may reduce due to the
adsorbed fibers. Therefore, regardless of the particle size of the base polymer, the coating degree of the surface crosslink-
ing solution becomes uniform, and variation in the degree of crosslinking is reduced, thereby improving the overall
physical balance of the superabsorbent polymer to be produced.
[0082] To secure these effects, the length of the fiber may be 2 mm or more, or 3 mm or more, and 15 mm or less, or
10 mm or less. For example, fibers having a mean length of 3 mm to 10 mm in which the length of individual fibers satisfy
the range of 1 mm to 20 mm may be preferably used. Here, the mean length of the fibers may be obtained by randomly
selecting 100 fibers, measuring the lengths of the individual fibers, and calculating the average thereof.
[0083] Further, the width of the fiber may be 10 mm or more, 15 mm or more, 30 mm or more, or 50 mm or more, and
90 mm or less, or 80 mm or less.
[0084] The content of the fiber may be 1 part by weight or more, 3 parts by weight or more, or 5 parts by weight or
more, and 18 parts by weight or less, 15 parts by weight or less, or 10 parts by weight or less with respect to 100 parts
by weight of the water-containing gel polymer. If the content of the fiber is less than 1 part by weight with respect to 100
parts by weight of the water-containing gel polymer, it is not possible to secure the effect of improving the absorption
rate due to fibers. If the content of the fiber is more than 18 parts by weight with respect to 100 parts by weight of the
water-containing gel polymer, basic absorption performances of the superabsorbent polymer to be prepared, such as
centrifugal retention capacity (CRC), absorbency under load (AUL), etc., and the absorption rate may be reduced and
a mechanical load may be increased in the step of chopping the water-containing gel polymer.
[0085] In this regard, the steps d) and e) may be repeated twice to five times. When the steps d) and e) are repeated
twice or more, incorporation of the fiber and the water-containing gel polymer may be further improved, and the absorption
rate of the resulting superabsorbent polymer may be further improved.
[0086] If the steps d) and e) are repeated twice or more, the same amount of the fiber may be added to each repeating
cycle to facilitate the mixing, but it is preferable that the total amount of the fiber to be added is within the above range.
[0087] Further, in one or more steps of the steps c) to e), water may be further added. When an appropriate amount
of water is added in the step of chopping the water-containing gel polymer, a load on the pulverizer may be reduced,
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and the water-containing gel polymer may be more evenly chopped. Therefore, the particle size of the water-containing
gel polymer may be easily controlled. The water may be distilled water. The amount of water added in each step is not
particularly limited, but may be, for example, 1 part by weight to 20 parts by weight with respect to 100 parts by weight
of the water-containing gel polymer.
[0088] The water-containing gel polymer including the fiber, which is finally prepared in step e), may preferably have
a particle size in the range of 1 mm to 15 mm. Within the range of the particle size, the efficiency of the drying step may
be enhanced.
[0089] Next, f) the mixture is dried.
[0090] In this regard, a drying temperature of the drying step may be about 150°C to about 200°C. If the drying
temperature is lower than 150°C, the drying time becomes too long and the physical properties of the final superabsorbent
polymer may be deteriorated. If the drying temperature is higher than 200°C, only the polymer surface is excessively
dried, and thus fine powder may be generated during the subsequent pulverization process and the physical properties
of the super absorbent polymer finally formed may be deteriorated. More preferably, the drying may be performed at a
temperature of 150°C to 200°C, and more preferably at a temperature of 160°C to 180°C.
[0091] Meanwhile, the drying step may be carried out for 20 minutes to 1 hour, in consideration of the process efficiency,
but is not limited thereto.
[0092] In the drying step, any drying method may be selected and used without limitation in view of constitution, as
long as it is commonly used in the process of drying the water-containing gel polymer. Specifically, the drying step may
be carried out by a method such as hot air supply, infrared irradiation, microwave irradiation, or ultraviolet irradiation.
When the drying step as above is finished, the water content of the polymer may be about 0.1% by weight to about 10%
by weight.
[0093] Next, g) the dried mixture obtained through the drying step is pulverized.
[0094] The polymer powder obtained through the pulverizing step may have a particle diameter of about 150 mm to
about 850 mm. Specific examples of a pulverizer that may be used to achieve the above particle diameter may include
a pin mill, a hammer mill, a screw mill, a roll mill, a disc mill, a j og mill, etc., but the present invention is not limited thereto.
[0095] In order to manage the physical properties of the superabsorbent polymer powder that is finally commercialized
after the pulverization step, the polymer powder obtained after the pulverization is generally size-sorted depending on
the particle diameter. Preferably, the polymer powder is sorted into a polymer having a particle diameter of less than
about 150 mm, a polymer having a particle diameter of about 150 mm to about 850 mm, and a polymer having a particle
diameter of more than about 850 mm.
[0096] Meanwhile, the method of preparing a superabsorbent polymer of the present invention may further include
the step h) of adding a surface crosslinking agent to the mixture obtained after the step g), and the step i) of performing
a surface crosslinking reaction.
[0097] The surface crosslinking step is a step of forming the superabsorbent polymer having more improved physical
properties by inducing a crosslinking reaction on the surface of the mixture, i.e., of the polymer including the fiber on the
surface thereof in the presence of the surface crosslinking agent. Through this surface crosslinking, a surface-crosslinked
layer (surface-modified layer) is formed on the surface of the pulverized polymer particles.
[0098] In general, since the surface crosslinking agent is applied on the surface of the superabsorbent polymer particles,
the surface crosslinking reaction occurs on the surface of the superabsorbent polymer particles, resulting in improved
crosslinkability on the surface of the particles while not substantially affecting the interior of the particles. Hence, the
surface-crosslinked superabsorbent polymer particles has a higher degree of crosslinking near the surface thereof than
the interior thereof.
[0099] As the surface crosslinking agent, surface crosslinking agents which have been used in the preparation of the
superabsorbent polymer may be used without particular limitation. More specific examples thereof may include one or
more polyols selected from the group consisting of ethylene glycol, propylene glycol, 1,3-propanediol, 1,4-butanediol,
1,6-hexanediol, 1,2-hexanediol, 1,3-hexanediol, 2-methyl-1,3-propanediol, 2,5-hexanediol, 2-methyl-1,3-pentanediol,
2-methyl-2,4-pentanediol, tripropylene glycol, and glycerol; one or more carbonate-based compounds selected from the
group consisting of ethylene carbonate and propylene carbonate; epoxy compounds such as ethylene glycol diglycidyl
ether; oxazoline compounds such as oxazolidinone, etc.; polyamine compounds; oxazoline compounds; mono-, di-, or
polyoxazolidinone compounds; or cyclic urea compounds, etc.
[0100] Such a surface crosslinking agent may be used in an amount of about 0.01 part by weight to about 5 parts by
weight with respect to 100 parts by weight of the mixture obtained in the step g). The amount of the surface crosslinking
agent is controlled within the above-described range, thereby providing a superabsorbent polymer having excellent
absorption properties.
[0101] The surface crosslinking agent may be dry-mixed with the mixture obtained in the step g) or added in the form
of a surface crosslinking solution. As a solvent of the surface crosslinking solution, water, methanol, ethanol, propylene
glycol, and combinations thereof may be used, but is not limited thereto.
[0102] Meanwhile, in the surface crosslinking step, in addition to the surface crosslinking agent described above, a
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polyvalent metal salt, an inorganic filler, a thickener, etc. may be further included as needed. These additives may be
dry-mixed with the mixture obtained in the step g) or mixed in the form of being added to the surface crosslinking solution.
[0103] The polyvalent metal salt may further include, for example, an aluminum salt, more specifically, one or more
selected from the group consisting of sulfate, potassium salt, ammonium salt, sodium salt, and hydrochloride of aluminum.
[0104] As the polyvalent metal salt is further used, it is possible to further improve liquid permeability of the superab-
sorbent polymer prepared by the method of one embodiment. The polyvalent metal salt may be added, together with
the surface cross-linking agent, to the surface crosslinking solution, and may be used in an amount of 0.01 part by weight
to 4 parts by weight with respect to 100 parts by weight of the base polymer.
[0105] The inorganic filler may include silica, aluminum oxide, or silicate. The inorganic filler may be included in an
amount of 0.01 part by weight to 0.5 parts by weight based on 100 parts by weight of the base polymer powder. Such
an inorganic filler may act as a lubricant to improve the coating efficiency of the surface crosslinking solution on the
surface of the superabsorbent polymer, and to further improve the liquid permeability of the prepared superabsorbent
polymer.
[0106] A thickener may be further included in the surface crosslinking step. By further crosslinking the surface of the
base polymer powder in the presence of the thickener, it is possible to minimize the deterioration of physical properties
even after pulverizing. Specifically, one or more selected from polysaccharides and hydroxy-containing polymers may
be used as the thickener. As the polysaccharide, a gum-based thickener and a cellulose-based thickener may be used.
Specific examples of the gum-based thickener may include xanthan gum, arabic gum, karaya gum, tragacanth gum,
ghatti gum, guar gum, locust bean gum, psyllium seed gum, etc., and specific examples of the cellulose-based thickener
may include hydroxypropyl methyl cellulose, carboxymethyl cellulose, methyl cellulose, hydroxymethyl cellulose, hy-
droxyethyl cellulose, hydroxypropyl cellulose, hydroxyethyl methyl cellulose, hydroxymethyl propyl cellulose, hydroxye-
thyl hydroxypropyl cellulose, ethyl hydroxyethyl cellulose, methyl hydroxypropyl cellulose, etc. Meanwhile, specific ex-
amples of the hydroxy-containing polymer may include polyethylene glycol, polyvinyl alcohol, etc.
[0107] The surface crosslinking reaction may be performed by heating the mixture of the pulverized water-containing
gel polymer, surface crosslinking agent, and fiber.
[0108] The surface crosslinking step may be performed by heating at a temperature of 185°C or higher, preferably
185°C to about 230°C for about 10 min to about 90 min, preferably about min 20 to about 70 min. If the crosslinking
reaction temperature is lower than 185°C or the reaction time is too short, there is a problem in that the surface crosslinking
agent does not sufficiently react with the water-containing gel polymer. If the crosslinking reaction temperature is higher
than 230°C or the reaction time is too long, the water-containing gel polymer may be degraded to cause a problem of
deterioration of physical properties.
[0109] A means for raising the temperature for surface crosslinking reaction is not particularly limited. Heating may
be performed by providing a heating medium or by directly providing a heat source. In this regard, the kind of the heating
medium applicable may be a hot fluid such as steam, hot air, hot oil or the like, but the present invention is not limited
thereto. The temperature of the heating medium to be provided may be properly controlled, taking into consideration
the means of the heating medium, the heating rate, and the target temperature. Meanwhile, as the heat source to be
directly provided, an electric heater or a gas heater may be used, but the present invention is not limited to these examples.
[0110] By the above surface crosslinking reaction step, a surface-modified layer may be formed on the surface of the
polymer.
[0111] The superabsorbent polymer prepared according to the preparation method of the present invention may include
one or more fibers of a fluff pulp and a synthetic polymeric fiber, thereby exhibiting an improved absorption rate.
[0112] Accordingly, according to one embodiment of the present invention, provided is a superabsorbent polymer
including a base polymer particle including a crosslinked polymer which is obtained by crosslinking polymerization of
the water-soluble ethylenically unsaturated monomer in the presence of an internal crosslinking agent, and one or more
fibers of a fluff pulp and a synthetic polymeric fiber; and the surface-crosslinked layer which is formed on the surface of
the base polymer particle, and is obtained by additionally crosslinking the crosslinked polymer via a surface crosslinking
agent, wherein at least a portion of the fibers may be incorporated into the interior of the base polymer particle.
[0113] The superabsorbent polymer of the present invention may include the fiber having excellent hygroscopic property
in the process of chopping the water-containing gel polymer during the preparation of the base polymer, and therefore,
the fiber may be evenly distributed in the interior and exterior of the particle-shaped base polymer. Accordingly, the
superabsorbent polymer of the present invention may exhibit excellent basic absorption performances such as water
retention capacity and absorbency under load while having improved absorption rate and liquid permeability.
[0114] Specifically, the superabsorbent polymer may have water retention capacity (CRC) in the range of about 25
g/g or more, 28 g/g or more, or about 30 g/g or more, and about 45 g/g or less, 40 g/g or less, or about 35 g/g or less,
as measured in accordance with EDANA method WSP 241.3.
[0115] Further, the superabsorbent polymer may have absorbency under load (AUL) at 0.3 psi of 25 g/g or more, or
27 g/g or more, and 40 g/g or less, or 30 g/g or less, as measured in accordance with EDANA method WSP 242.3.
[0116] Further, the superabsorbent polymer may have an absorption rate (vortex time) of 50 sec or less, or 45 sec or
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less, as measured after adding 2 g of the superabsorbent polymer to 50 mL of physiological saline at 23°C to 24°C,
stirring a magnetic bar (diameter of 8 mm and length of 31.8 mm) at 600 rpm, and measuring a time (sec) taken for
vortex to disappear. The lower absorption rate means that the superabsorbent polymer is more excellent. Therefore,
the lower limit is not limited, but for example, 10 sec or more, or 20 sec or more.
[0117] Meanwhile, according to one embodiment of the present invention, provided is a superabsorbent polymer
composition including the superabsorbent polymer particle; and one or more fibers of a fluff pulp and a synthetic polymeric
fiber, wherein at least a portion of the fibers may be incorporated into the interior of the superabsorbent polymer particle.
[0118] In other words, in the superabsorbent polymer composition, a portion of the fibers may exist in the exterior of
the superabsorbent polymer particles, and a portion thereof may be incorporated into the superabsorbent polymer
particles. Accordingly, the superabsorbent polymer composition of the present invention may exhibit improved absorption
rate, as compared with a composition in which the superabsorbent polymer and the hygroscopic fiber are simply mixed
with each other.
[0119] Hereinafter, the present invention will be described in more detail with reference to Examples. However, the
following Examples are only for illustrating the present invention, and the contents of the present invention are not limited
to the following Examples. In addition, unless otherwise specified, "%" and "part" which represent the content in the
following Examples and Comparative Examples are "% by weight" and "parts by weight", respectively.

<Example>

Preparation of Superabsorbent Polymer

Examples 1 to 10

[0120] 100 g of acrylic acid, 3.0 g of polyethylene glycol diacrylate (PEGDA, Mw=523) as a crosslinking agent, 0.008
g of phenylbis(2,4,6-trimethylbenzoyl)phosphine oxide as a photoinitiator, 0.08 g of sodium persulfate (SPS) as a thermal
initiator, 128 g of 31.5% caustic soda (NaOH), and 63.5 g of water were mixed to prepare a monomer aqueous solution
composition.
[0121] The monomer aqueous solution composition was subjected to photo-polymerization reaction to obtain a po-
lymerized sheet. The polymerized sheet was taken out and cut into a size of 3 cm 3 3 cm. Then, a chopping process
was performed using a meat chopper. Specifically, the polymerized sheet was cut and chopped using a meat chopper
(hole size of 16 mm, speed of 60 Hz), and then 5 parts by weight of distilled water with respect to 100 parts by weight
of the water-containing gel polymer was sprayed thereto. Each fiber in Table 1 below was added in an amount (represented
by parts by weight with respect to 100 parts by weight of the water-containing gel polymer) as described in Table 1, and
then chopped again using the meat chopper (hole size of 16 mm, speed of 60 Hz). Thereafter, for more even mixing, 5
parts by weight of distilled water was sprayed onto the chopped water-containing gel polymer, and then chopped using
the meat chopper (hole size of 16 mm, speed of 60 Hz) to prepare crumbs.
[0122] Then, the crumbs were dried in an oven capable of shifting airflow up and down. The crumbs were uniformly
dried by flowing hot air at 185°C from the bottom to the top for 15 minutes and from the top to the bottom for 15 minutes,
so that the dried product had a water content of 2% or less. After drying, the crumbs were pulverized using a pulverizer
and then classified with amplitude of 1.5 mm for ten minutes (combination of size-sorting meshes: #20/#30/#50/#100).
The respective classified particles (10%/65%/22%/3%) were collected, and a base polymer powder having a particle
size of about 150 mm to 850 mm was obtained.
[0123] Subsequently, to 100 parts by weight of the prepared base polymer, a surface crosslinking solution (6.2 parts
by weight of water, 6.2 parts by weight of methanol, 0.03 parts by weight of ethyleneglycol diglycidyl ether, and 0.01
part by weight of silica (Aerosil A200)) was uniformly mixed, and then subjected to a surface crosslinking reaction at
140°C for 30 minutes. After completion of the surface treatment, the resultant product was sieved to obtain a superab-
sorbent polymer having an average particle diameter of 850 mm or less.

Comparative Example 1

[0124] A superabsorbent polymer was prepared in the same manner as in Example 1, except that no fiber was added
during the process of chopping the water-containing gel polymer.

Comparative Example 2

[0125] 5 parts by weight of the fluff pulp used in Example 1 was added to 100 parts by weight of the superabsorbent
polymer of Comparative Example 1, and mixed with each other to prepare a superabsorbent polymer complex in which
the superabsorbent polymer and the fluff pulp were simply mixed.
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<Experimental Example>

[0126] Physical properties were evaluated for the superabsorbent polymers of Examples and Comparative Examples
by the following methods, and the results are shown in Table 1.

(1) Centrifugal Retention Capacity (CRC)

[0127] The water retention capacity by absorption capacity under no load was measured for each polymer in accordance
with EDANA WSP 241.3.
[0128] In detail, each of the polymers obtained in Examples and Comparative Examples was classified using a sieve
of #40-50. After uniformly introducing W0 (g) (about 0.2 g) of the polymer in a nonwoven fabric-made bag and sealing
the same, it was immersed in physiological saline (0.9 wt%) at room temperature. After 30 minutes, the bag was dehy-
drated by using a centrifuge at 250 G for 3 minutes, and then the weight W2 (g) of the bag was measured. Further, after
carrying out the same operation without using the polymer, the weight W1 (g) of the bag was measured. CRC (g/g) was
calculated using the obtained weights according to the following Equation. 

(2) Absorbency under Load (AUL)

[0129] The absorbency under load of 0.3 psi was measured for each polymer in accordance with EDANA method
WSP 242.3. When the absorbency under load was measured, the classified polymer used in the above CRC measurement
was used.
[0130] In detail, a 400 mesh stainless steel net was installed in the cylindrical bottom of a plastic having an internal
diameter of 25 mm. W3 (g) (0.16 g) of the superabsorbent polymer was uniformly scattered on the steel net under
conditions of room temperature and relative humidity of 50%, and a piston capable of uniformly providing a load of 0.3
psi was put thereon, in which an external diameter of the piston was slightly smaller than 25 mm, there was no gap
between the internal wall of the cylinder and the piston, and the jig-jog of the cylinder was not interrupted. At this time,
the weight W4 (g) of the apparatus was measured.
[0131] After putting a glass filter having a diameter of 90 mm and a thickness of 5 mm in a petri dish having a diameter
of 150 mm, a physiological saline composed of 0.9% by weight of sodium chloride was poured until the surface level of
the physiological saline became equal to the upper surface of the glass filter. A sheet of filter paper having a diameter
of 90 mm was put thereon. The measurement apparatus was mounted on the filter paper, thereby getting the liquid
absorbed under the load for 1 hour. 1 hour later, the weight W5 (g) was measured after lifting the measurement apparatus
up.
[0132] Absorbency under load (g/g) was calculated using the obtained weights according to the following Equation: 

(3) Absorption rate (vortex)

[0133] The absorption rate of each polymer was measured in seconds according to the method described in Interna-
tional Publication WO 1987-003208.
[0134] In detail, 2 g of the superabsorbent polymer was added to 50 mL of physiological saline at 23°C to 24°C, and
stirred with a magnetic bar (diameter of 8 mm and length of 31.8 mm) at 600 rpm, and a time taken for vortex to disappear
was measured in seconds to calculate the absorption rate (vortex time).
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[0135] Referring to Table 1, it was confirmed that the superabsorbent polymers prepared according to the present
invention have excellent basic physical properties such as CRC, AUL, etc. while exhibiting a remarkably improved
absorption rate, as compared with Comparative Example 1 including no fiber and Comparative Example 2 in which the
prepared superabsorbent polymer and the pulp fiber were simply mixed.

Claims

1. A method of preparing a superabsorbent polymer, the method comprising the steps of:

a) mixing a water-soluble ethylenically unsaturated monomer, an internal crosslinking agent, and a polymeri-
zation initiator to prepare a monomer composition;
b) polymerizing the monomer composition to prepare a water-containing gel polymer;
c) chopping the water-containing gel polymer;
d) adding one or more fibers of a fluff pulp and a synthetic polymeric fiber to the chopped water-containing gel
polymer and mixing them with each other to prepare a mixture;
e) chopping the mixture;
f) drying the mixture; and
g) pulverizing the mixture.

2. The method of preparing a superabsorbent polymer of claim 1, wherein the fiber is included in an amount of 1 part
by weight to 18 parts by weight with respect to 100 parts by weight of the water-containing gel polymer.

3. The method of preparing a superabsorbent polymer of claim 1, wherein the fiber has a length of 1 mm to 20 mm.

4. The method of preparing a superabsorbent polymer of claim 1, wherein the fiber has a width of 1 mm to 100 mm.

[Table 1]

Fiber
Physical properties of 

superabsorbent polymer

Kind Width (mm) Mean length* 
(mm)

Content (parts 
by weight)

CRC 
(g/g)

0.3 psi 
AUL 
(g/g)

Vortex 
(sec)

Example 1 Fluff pulp 30-50 5 1 33.8 27.9 46

Example 2 Fluff pulp 30-50 5 3 33.5 27.7 43

Example 3 Fluff pulp 30-50 5 5 33.2 27.6 39

Example 4 Fluff pulp 30-50 5 7.5 32.7 27.2 36

Example 5 Fluff pulp 30-50 5 10 32.1 26.8 32

Example 6 Fluff pulp 15-25 3 5 33.7 27.9 40

Example 7 Fluff pulp 50-80 8 5 32.1 27.6 40

Example 8 PP 10-30 3 5 33.4 27.9 37

Example 9 PVA 10-30 6 5 32.6 26.7 38

Example 10 Nylon 10-30 3 5 32.9 26.8 26

Comparative 
Example 1

- 0 34.0 28.0 70

Comparative 
Example 2

(Surface-crosslinked superabsorbent 
polymer mixed with pulp of Example 1)

5 32.3 24.7 65

*The mean length of the fiber was obtained by randomly selecting 100 fibers and then calculating the mean value of
the lengths thereof.
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5. The method of preparing a superabsorbent polymer of claim 1, wherein water is further added in one or more steps
of the steps c) to e).

6. The method of preparing a superabsorbent polymer of claim 5, wherein the water is added in an amount of 1 part
by weight to 20 parts by weight with respect to 100 parts by weight of the water-containing gel polymer.

7. The method of preparing a superabsorbent polymer of claim 1, wherein the monomer composition further includes
a foaming agent.

8. The method of preparing a superabsorbent polymer of claim 7, wherein the monomer composition further includes
one or more foam stabilizers selected from the group consisting of alkyl sulfate salts, alkyl sulfonate salts, alkyl
phosphate salts, alkyl carbonate salts, polyethylene glycol alkyl ester, polypropylene glycol alkyl ester, glucoside
alkyl ester, glycerol alkyl ester, and block-copolymers of polyethylene glycol and polypropylene glycol.

9. The method of preparing a superabsorbent polymer of claim 1, further comprising, after the step g),

h) adding a surface crosslinking agent to the mixture obtained in the step g); and
i) performing a surface crosslinking reaction.

10.  The method of preparing a superabsorbent polymer of claim 9, wherein the surface crosslinking agent is one or
more selected from the group consisting of a polyhydric alcohol compound; an epoxy compound; a polyamine
compound; a haloepoxy compound; a condensation product of a haloepoxy compound; an oxazoline compound; a
mono-, di-, or polyoxazolidinone compound; a cyclic urea compound; a polyvalent metal salt; and an alkylene
carbonate compound.

11. The method of preparing a superabsorbent polymer of claim 9, wherein the surface crosslinking agent is added in
an amount of 0.001 part by weight to 5 parts by weight with respect to 100 parts by weight of the mixture.

12. A superabsorbent polymer prepared by the method of any one of claims 1 to 11.

13. A superabsorbent polymer comprising a base polymer particle including a crosslinked polymer which is obtained
by crosslinking polymerization of a water-soluble ethylenically unsaturated monomer in the presence of an internal
crosslinking agent, and one or more fibers of a fluff pulp and a synthetic polymeric fiber; and
a surface-crosslinked layer which is formed on the surface of the base polymer particle, and is obtained by additionally
crosslinking the crosslinked polymer via a surface crosslinking agent,
wherein at least a portion of the fibers is incorporated into the interior of the base polymer particle.

14. The superabsorbent polymer of claim 13, wherein the superabsorbent polymer has centrifugal retention capacity
(CRC) of 25 g/g to 45 g/g, as measured in accordance with EDANA method WSP 241.3.

15. The superabsorbent polymer of claim 13, wherein the superabsorbent polymer has absorbency under load (AUL)
at 0.3 psi of 25 g/g to 40 g/g, as measured in accordance with EDANA method WSP 242.3.

16. A superabsorbent polymer composition comprising:

a superabsorbent polymer particle; and
one or more fibers of a fluff pulp and a synthetic polymeric fiber,
wherein at least a portion of the fibers is incorporated into the interior of the superabsorbent polymer particle.
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