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Description

[TECHNICAL FIELD]

Cross-reference to Related Application

[0001] This application claims the benefit of Korean Patent Application No. 10-2016-0177067 filed on December 22,
2016 and Korean Patent Application No. 10-2016-0177068 filed on December 22, 2016 with the Korean Intellectual
Property Office.
[0002] The present invention relates to a method for preparing superabsorbent polymer that exhibits excellent anti-
bacterial activity, and simultaneously, can maintain or improve excellent absorption performance, and superabsorbent
polymer obtained thereby.

[BACKGROUND ART]

[0003] Super absorbent polymer (SAP) is synthetic polymer material that has hydrophilic (COOH, COO-Na+) functional
groups and can absorb moisture of 500 to 1000 times of self-weight, and is also named differently as super absorbency
material (SAM), absorbent gel material (AGM), etc. according to developing companies. The superabsorbent polymer
began to be commercialized as sanitary items, and currently, it is being widely used as hygienic goods such as a
disposable diaper and so on, water-holding material for soil, water stop material for civil engineering and architecture,
sheets for raising seedling, freshness preservatives in the field of food circulation, fomentation material, etc.
[0004] In most cases, such superabsorbent polymer is being widely used in the field of hygienic goods such as a
diaper or sanitary pad, etc., and for such use, it is required to exhibit high absorption power to moisture, etc., and the
absorbed moisture should not escape even under external pressure, and besides, it should properly maintain the shape
even when it absorbs water and the volume is expanded (swollen), thus exhibiting excellent permeability.
[0005] In addition, odor as well as wearability after absorption is also an important problem in superabsorbent polymer
for a diaper. Thus, in order to inhibit odor generated due to the materials produced by the metabolism of microorganisms
existing in urine and feces, there is a need for the development of antibacterial superabsorbent polymer.
[0006] However, in the case of superabsorbent polymers developed so far, even if they exhibit antibacterial activities,
there was a limit to the maintenance or improvement in both CRC, AUP excellently.
[0007] And, since ammonia produced by bacterial proliferation and urine and feces existing in hygienic materials after
use may induce unpleasant feelings and skin rash to consumers, it is very important to introduce deodorant and anti-
bacterial activities in superabsorbent polymer, and studies thereon are being actively progressed.
[0008] However, most of the studies introduce additives with excellent antibacterial properties in superabsorbent
polymer to kill bacteria, and such superabsorbent polymer may be harmful to human bodies and environments. Thus,
it is very important to develop superabsorbent polymer that inhibits only proliferation of bacteria instead of killing them,
by selecting optimum antibacterial material and controlling the amount. Therefore, there is a continuous demand for the
development of technology for providing superabsorbent polymer that not only maintains basic absorption properties
excellently, but also has antibacterial activity.

[DISCLOSURE]

[Technical Problem]

[0009] It is an object of the present invention to provide a method for preparing superabsorbent polymer that has
excellent antibacterial activity, in which basic absorption properties required for superabsorbent polymer are maintained
or improved, and superabsorbent polymer obtained thereby.
[0010] It is another object of the present invention to provide a method for preparing superabsorbent polymer in which
basic absorption properties required for superabsorbent polymer are maintained or improved, and simultaneously, which
inhibits bacterial proliferation rather than killing bacteria, thus exhibiting optimal deodorant and antibacterial activities,
and is harmless to human body and environment.

[Technical Solution]

[0011] The present invention, as defined by the claims, provides a method for preparing superabsorbent polymer
comprising the steps of conducting crosslinking polymerization of water soluble ethylenically unsaturated monomers
having acid groups of which at least a part are neutralized, in the presence of an internal crosslinking agent, to form
hydrogel polymer;
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drying, grinding and sieving the hydrogel polymer to form base polymer powder; and
surface crosslinking the base polymer powder using a surface crosslinking solution comprising a surface crosslinking
agent and cuprous oxide as an antibacterial agent,
wherein the cuprous oxide is included in the content of 0.001 to 2.5 parts by weight, based on 100 parts by weight of
the base polymer powder.
[0012] The present invention also provides superabsorbent polymer comprising
base polymer powder comprising crosslinked polymer of water soluble ethylenically unsaturated monomers having acid
groups of which at least a part are neutralized; and
a surface crosslink layer that is formed on the base polymer powder, and comprises cuprous oxide through a surface
crosslinking agent,
wherein CRC is 39 to 50 g/g, and AUP is 16 to 23g/g.
[0013] The present invention also provides superabsorbent polymer comprising
base polymer powder comprising crosslinked polymer of water soluble ethylenically unsaturated monomers having acid
groups of which at least a part are neutralized; and
a surface crosslink layer that is formed on the base polymer powder, and comprises cuprous oxide through a surface
crosslinking agent,
wherein CRC is 30 to 50 g/g, and AUP is 16 to 25g/g, and
in an antibacterial activity test using artificial urine containing 104 CFU/ml of bacteria and nutrients, compared to super-
absorbent polymer without cuprous oxide, at least 99% inhibition of bacterial proliferation is exhibited.
[0014] Hereinafter, superabsorbent polymer and preparation method thereof according to specific embodiments of
the invention will be explained in detail. However, they are presented only as the illustrations of the invention, the scope
of the invention is not limited thereby, and it is obvious to one of ordinary knowledge in the art that various modifications
can be made to the embodiments within the scope of right of the invention.
[0015] In addition, the term "comprise" or "include" used in the specification means to include a constructional element
(or constructional component) without specific limitations, and it cannot be interpreted as excluding the addition of other
constructional elements (or constructional components).
[0016] According to one embodiment of the invention, a method for preparing superabsorbent polymer comprising the
steps of
conducting crosslinking polymerization of water soluble ethylenically unsaturated monomers having acid groups of which
at least a part are neutralized, in the presence of an internal crosslinking agent, to form hydrogel polymer;
drying, grinding and sieving the hydrogel polymer to form base polymer powder; and
surface crosslinking the base polymer powder using a surface crosslinking solution comprising a surface crosslinking
agent and cuprous oxide (cuprous oxide) as an antibacterial agent,
wherein the cuprous oxide is included in the content of 0.001 to 2.5 parts by weight, based on 100 parts by weight of
the base polymer powder, is provided.
[0017] More specifically, according to the first embodiment of the present invention,
a method for preparing superabsorbent polymer comprising the steps of: conducting crosslinking polymerization of water
soluble ethylenically unsaturated monomers having acid groups of which at least a part are neutralized, in the presence
of an internal crosslinking agent, to form hydrogel polymer; drying, grinding and sieving the hydrogel polymer to form
base polymer powder; and surface crosslinking the base polymer powder using a surface crosslinking solution comprising
a surface crosslinking agent and cuprous oxide) as an antibacterial agent, wherein the cuprous oxide is included in the
content of 0.1 to 2.5 parts by weight, based on 100 parts by weight of the base polymer powder, and the superabsorbent
polymer has CRC of 39 to 50 g/g and AUP of 16 to 23g/g, is provided.
[0018] And, according to the first embodiment of the present invention,
a method for preparing superabsorbent polymer comprising the steps of: conducting crosslinking polymerization of water
soluble ethylenically unsaturated monomers having acid groups of which at least a part are neutralized, in the presence
of an internal crosslinking agent, to form hydrogel polymer; drying, grinding and sieving the hydrogel polymer to form
base polymer powder; and surface crosslinking the base polymer powder using a surface crosslinking solution comprising
a surface crosslinking agent and cuprous oxide) as an antibacterial agent, wherein the cuprous oxide is included in the
content of 0.001 to 0.1 parts by weight, based on 100 parts by weight of the base polymer powder, and the superabsorbent
polymer exhibits at least 99% inhibition of bacterial proliferation, compared to superabsorbent polymer without cuprous
oxide, in an antibacterial activity test using artificial urine containing 104 CFU/ml of bacteria and nutrients, is provided.
[0019] Thus, the superabsorbent polymer of one embodiment may not also exhibit antibacterial activity, but also exhibit
bacterial proliferation inhibition effect, by controlling the content of cuprous oxide included in the surface crosslinking
solution within the above range. And, the method of the present invention can maintain previously known basic absorption
properties or exhibit further improved properties, and can be very preferably applied for various hygienic goods such as
a diaper, etc., due to antibacterial activity.
[0020] Hereinafter, a method for preparing superabsorbent polymer of one embodiment will be explained in more detail.
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[0021] Commonly, superabsorbent polymer can be prepared by polymerizing water soluble ethylenically unsaturated
monomers having acid groups of which at least a part are neutralized, such as a mixture of acrylic acid in which at least
a part of carboxylic acid is neutralized with sodium salt, etc., and sodium salt thereof, in the presence of an internal
crosslinking agent, and then, drying, grinding and sieving, and surface crosslinking using a surface crosslinking solution
comprising a specific antibacterial agent.
[0022] However, if pollutants such as urine and feces are absorbed in the superabsorbent polymer, odors are generated
by the pollutants, and thus, inhibition of odor is required well as excellent absorption function and wearability.
[0023] And, if pollutants such as urine and feces are absorbed in the superabsorbent polymer, bacterial is proliferated,
and thus, a method of inhibiting bacterial proliferation is required. Namely, since a technology of completely removing
bacteria as explained above may be harmful to human bodies and environments, studies on the development of a
method capable of inhibiting only bacterial proliferation without influencing human bodies and environments have been
progressed.
[0024] Thus, the present invention is aimed to provide superabsorbent polymer that has antibacterial activity, and
simultaneously, can inhibit bacterial proliferation, in which basic properties including centrifuge retention capacity(CRC)
and absorbency under pressure(AUP) are maintained/improved.
[0025] The method of the present invention comprises the steps of preparing base powder polymer using hydrogel
polymer, and then, crosslinking the surface of the base polymer powder using a surface crosslinking solution comprising
a surface crosslinking agent and cuprous oxide.
[0026] Here, the cuprous oxide (Cu2O) added to the surface crosslinking solution functions as an antibacterial agent,
and it provides antibacterial activity to the surface crosslink layer of base polymer and can basically improve the properties
of superabsorbent polymer.
[0027] In the preparation method of one embodiment, the superabsorbent polymer may be obtained by conducting
crosslinking polymerization of monomers in the presence of an internal crosslinking agent to obtain base polymer powder,
and then, surface crosslinking the base polymer powder in the presence of a predetermined surface crosslinking agent,
and the above described antibacterial agent within a certain content range.
[0028] Particularly, in the present invention, cuprous oxide may be used in the content of 0.001 to 2.5 parts by weight,
based on 100 parts by weight of the base polymer, and within this range, antibacterial activity and selective bacterial
proliferation inhibition effect can be realized.
[0029] And, the superabsorbent polymer using a specific amount of cuprous oxide in the surface crosslinking process
may have largely improved centrifuge retention capacity(CRC), while absorbency under pressure(AUP) is maintained
equivalent to or more excellent than the existing superabsorbent polymer or slightly lowered. Specifically, in the method
of the present invention, the content of cuprous oxide may be 0.001 to 2.5 parts by weight, based on 100 parts by weight
of the base polymer powder. If the content of cuprous oxide is less than 0.001 parts by weight, it may be difficult to
exhibit antibacterial activity due to too small amount, and if it is greater than 2.5 parts by weight, AUP and permeability
may sharply decrease.
[0030] And, according to the present invention, the cuprous oxide may be used in the content greater than or smaller
than 0.1 parts by weight within the above range.
[0031] Thus, as necessary, the cuprous oxide may be used in the content of 0.1 to 2.5 parts by weight, or 0.001 to
0.1 parts by weight, based on 100 parts by weight of the base polymer powder.
[0032] According to the first embodiment, in case the cuprous oxide is used in the content of 0.1 to 2.5 parts by weight,
based on 100 parts by weight of the base polymer powder, the content may be 0.2 to 1.0 parts by weight, or 0.4 to 0.6
parts by weight. If the content of the cuprous oxide is less than 0.1 parts by weight, although antibacterial activity may
be exhibited, rapid increase in CRC may not be confirmed, and if it is greater than 2.5 parts by weight, AUP and
permeability may rapidly decrease. Here, in order to exhibit more excellent CRC and AUP, it is more preferable to
comprise at least 0.233 wt% to 2.5 parts by weight in the total composition. However, even if the cuprous oxide is included
in the content less than 0.1 parts by weight, bacterial proliferation inhibition effect may be exhibited as explained below.
[0033] Thus, according to the second embodiment, in case the content of cuprous oxide is 0.001 to 0.1 parts by weight,
bacterial proliferation inhibition effect may be exhibited, and basic properties of superabsorbent polymer equivalent to
or more excellent than the existing superabsorbent polymer may be exhibited. If the content of cuprous oxide is less
than 0.001 parts by weight, it may be difficult to exhibit antibacterial activity due to too small amount, and if it is greater
than 0.1 parts by weight, extract content may increase. However, even if the content of cuprous oxide is 0.1 parts by
weight or more, as long as it is within the range according to the present invention, rapid increase in CRC may be
confirmed and deterioration of properties such as AUP may be prevented.
[0034] Namely, when the cuprous oxide is used during the surface crosslinking process, excellent inhibition effect of
bacterial proliferation may be exhibited even with a very small amount. Thereby, the present invention provides excellent
deodorant effect by inhibiting the generation of ammonia due to pollutants such as feces and urine.
[0035] And, in the present invention, an antibacterial test was progressed at a low bacterial concentration of 104

CFU/ml instead of a high concentration of 106 CFU/ml, and during the process of diluting pollutants containing 104
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CFU/ml of bacteria, nutrients were added to realize bacterial proliferation. For example, the pollutant may be artificial
urine containing 104 CFU/ml of bacteria and nutrients, wherein the nutrients may include Beef Nutrient. Thereafter, the
artificial urine is diluted to an optimum concentration and cultured, and the number of colonies was observed to measure
the inhibition effect of bacterial proliferation. By such a method, the present invention developed antibacterial superab-
sorbent polymer that inhibits bacterial proliferation only.
[0036] Preferably, the superabsorbent polymer according to the present invention may exhibit at least 99%, or 99.9%
or more, or 99.95 to 99.98% bacterial proliferation inhibition, compared to superabsorbent polymer without cuprous
oxide, in an antibacterial test using artificial urine containing 104 to 106 CFU/ml of bacteria and nutrients.
[0037] In addition, the superabsorbent polymer of the present invention may exhibit absorption properties such as
absorbency under pressure(AUP), centrifuge retention capacity(CRC), etc., equivalent to or more excellent than the
existing superabsorbent polymer.
[0038] And, the crystallite size of the cuprous oxide measured by XRD may be 20 to 55 nm. And, the average particle
diameter of the cuprous oxide may be 0.001 mm to 45mm.
[0039] And, in the surface crosslinking solution comprising a surface crosslinking agent and cuprous oxide, as the
surface crosslinking agent, all the materials well known in this field may be used. For example, as the surface crosslinking
agent, one or more selected from the group consisting of C3-20 polyhydric alcohol compounds, epoxy compounds,
polyamine compounds, halo epoxy compounds and condensation products thereof, oxazoline-based compounds, mono-,
di0 and poly-oxazolidinone compounds, cyclic urea compounds, multivalent metal salts, and C2-5 alkylene carbonate
compounds may be used. According to preferable embodiment, an epoxy compound may be used as the surface
crosslinking agent, and an epoxy crosslinking agent such as EX-810 may be used.
[0040] And, in the surface crosslinking solution, the surface crosslinking agent may be used in the content of 0.01 to
5 parts by weight, or 0.5 to 1 part by weight, or 0.1 to 0.3 parts by weight, based on 100 parts by weight of the base
polymer powder.
[0041] And, when using the cuprous oxide, base polymer powder and a surface crosslinking solution comprising a
surface crosslinking agent and cuprous oxide as an antibacterial agent may be mixed and stirred for a certain time to
progress the surface crosslinking of base polymer powder. The stirring may be progressed at about 100 to 500rpm for
5 to 30 minutes.
[0042] Meanwhile, in the preparation method of superabsorbent polymer of one embodiment, the water-soluble eth-
ylenically unsaturated monomers may include one or more selected from the group consisting of anionic monomers and
salts thereof such as acrylic acid, methacrylic acid, maleic anhydride, fumaric acid, crotonic acid, itaconic acid, 2-
acryloylethane sulfonic acid, 2-methacryloylethane sulfonic acid, 2-(meth)acryloylpropane sulfonic acid or 2-(meth)acr-
ylamide-2-methyl propane sulfonic acid; non-ionic hydrophilic group containing monomers such as (meth)acrylamide,
N-substituted (meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, methoxy polyethylene gly-
col (meth)acrylate, or polyethylene glycol (meth)acrylate; and amino group containing unsaturated monomers such as
(N,N)-dimethylaminoethyl (meth)acrylate, (N,N)-dimethylaminopropyl (meth)acrylamide, and quarternarized products
thereof. Among them, acrylic acid or salts thereof, for example, acrylic acid of which at least a part is neutralized and/or
alkali metal salts such as a sodium salt thereof may be used, and by using such monomers, superabsorbent polymer
having more excellent properties can be prepared. In case the acrylic acid or alkali metal salt thereof is used as monomers,
the acrylic acid may be neutralized with a basic compound such as caustic soda(NaOH) before use.
[0043] And, as the internal crosslinking agent for crosslinking polymerization of the monomers, one or more selected
from the group consisting of C 8-12 bis(meth)acrylamide, poly(meth)acrylate of C2-10 polyol, and poly(meth)allylether
of C2-10 polyol may be used. More specifically, as the internal crosslinking agent, one or more pol(meth)acrylate of
polyol selected from the group consisting of polyethyleneglycol di(meth)acrylate, polypropyleneoxy di(meth)acrylate,
glycerin diacrylate, glycerin triacrylate and trimethylol triacrylate may be appropriately used. Among them, by using
polyethyleneglycol di(meth)acrylate, etc. as the internal crosslinking agent, base polymer powder with an optimized
internal crosslink structure and high gel strength may be obtained, and thereby, superabsorbent polymer fulfilling the
properties of one embodiment may be more properly obtained.
[0044] And, the internal crosslinking agent may be used at a ratio of 0.005 moles or more, or 0.005 to 0.1 moles, or
0.005 to 0.05 moles, based on 1 mole of non-neutralized acrylic acid included in the monomers (or 0.3 parts by weight
or more, or 0.3 to 0.6 parts by weight, based on 100 parts by weight of acrylic acid). Within such content ranges of the
internal crosslinking agent, base polymer powder with high gel strength before surface crosslinking may be appropriately
obtained, and superabsorbent polymer with excellent properties may be obtained through the method of one embodiment,
[0045] And, after crosslinking polymerization of the monomers using the internal crosslinking agent, base polymer
powder may be obtained through the processes of drying, grinding and sieving, etc., and it is appropriate that the base
polymer powder and superabsorbent polymer obtained therefrom are prepared and provided so as to have a particle
diameter of 150 to 850mm through the processes of grinding and sieving, etc. More specifically, at least 95 wt% of the
base polymer powder and superabsorbent polymer obtained therefrom may have a particle diameter of 150 to 850mm,
and less than 3 wt% may be fine powder having a particle diameter less than 150mm.
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[0046] Since the particle diameter distributions of the base polymer powder and superabsorbent polymer are controlled
within preferable ranges, the superabsorbent polymer may exhibit the above explained excellent properties.
[0047] Meanwhile, the method of the above explained embodiment will be explained according to each step in more
detail. However, since the monomers, internal crosslinking agent, antibacterial agent and particle diameter distribution,
etc. have been already explained, the explanations thereof are omitted, and the remaining process constructions and
conditions will be explained according to steps.
[0048] The preparation method superabsorbent polymer may comprise the steps of: progressing thermal polymeriza-
tion or photopolymerization of a monomer composition comprising water soluble ethylenically unsaturated monomers,
an internal crosslinking agent and a polymerization initiator to form hydrogel polymer comprising crosslinked polymer;
drying the hydrogel polymer; grinding and sieving the dried polymer to form base polymer powder; and surface crosslinking
the base polymer powder using an antibacterial surface crosslinking solution comprising a surface crosslinking agent,
in the presence of cuprous oxide.
[0049] In the preparation method, the monomer composition comprises water soluble ethylenically unsaturated mon-
omers, an internal crosslinking agent and a polymerization initiator, wherein the kind of monomers has been already
explained above.
[0050] And, in the composition, the concentration of the water-soluble ethylenically unsaturated monomers may be
controlled to about 20 to about 60 wt%, or about 40 to about 50 wt%, based on the monomer composition comprising
the above explained raw materials and a solvent, and may be appropriately controlled considering polymerization time
and reaction conditions, etc. However, if the concentration of the monomers becomes too low, yield of superabsorbent
polymer may decrease, thus causing economical problems, and if the concentration becomes too high, process problems
may be generated such as precipitation of a part of the monomers or low grinding efficiency of polymerized hydrogel
polymer, etc., and the properties of superabsorbent polymer may be deteriorated.
[0051] And, the polymerization initiator is not specifically limited as long as it is commonly used for the preparation of
superabsorbent polymer.
[0052] Specifically, as the polymerization initiators, a thermal polymerization initiator or a photopolymerization initiator
according to UV irradiation may be used according to polymerization methods. However, even in the case of photopo-
lymerization, since a certain amount of heat is generated by UV irradiation, etc., and heat is generated to some degree
according to the progression of an exothermic polymerization reaction, a thermal polymerization initiator may be addi-
tionally included.
[0053] The photopolymerization initiator is not limited in terms of its construction, as long as it is a compound capable
of forming a radical by light such as UV.
[0054] As the photopolymerization initiator, one or more selected from the group consisting of benzoin ether, dialkyl
acetophenone, hydroxyl alkylketone, phenyl glyoxylate, benzyl dimethyl Ketal, acyl phosphine, and α-aminoketone may
be used. As the specific example of the acyl phosphine, commercially used lucirin TPO, namely, 2,4,6-trimethyl-benzoyl-
trimethyl phosphine oxide may be used. More various photopolymerization initiators are described in Reinhold Schwalm,
"UV Coatings: Basics, Recent Developments and New Application(Elsevier 2007)", page 115, and are not limited to the
above described examples.
[0055] The photopolymerization initiator may be added in the concentration of about 0.01 to about 1.0 wt%, based on
the monomer composition. If the concentration of the photopolymerization initiator is too low, polymerization speed may
become slow, and if the concentration of the polymerization initiator is too high, the molecular weight of the superabsorbent
polymer may become small and the properties may become nonuniform.
[0056] And, as the thermal polymerization initiator, at least one selected from the group consisting of a persulfate
initiator, an azo initiator, hydrogen peroxide, and ascorbic acid may be used. Specific examples of the persulfate initiator
may include sodium persulfate (Na2S2O8), potassium persulfate (K2S2O8), ammonium persulfate ((NH4)2S2O8), etc.,
and, specific examples of the azo initiator may include 2,2-azobis(2-amidinopropane)dihydrochloride, 2,2-azobis-(N,N-
dimethylene)isobutyramidinedihydrochloride, 2-(carbamoylazo)isobutyronitril, 2,2-azobis[2-(2-imidazolin-2-yl)propane]
dihydrochloride, 4,4-azobis-(4-cyanovalericacid), etc. More various thermal initiators are described in "Principle of Po-
lymerization (Wiley, 1981)", Odian, page 203, and are not limited to the above described examples.
[0057] The thermal polymerization initiator may be included in the concentration of about 0.001 to about 0.5 wt%,
based on the monomer composition. If the concentration of the thermal polymerization initiator is too low, additional
thermal polymerization may hardly occur, and thus, the effect obtained by the addition of the thermal polymerization
initiator may be insignificant, and if the concentration of the thermal polymerization initiator is too high, the molecular
weight of the superabsorbent polymer may become small, and the properties may become non-uniform.
[0058] And, the kind of the internal crosslinking agent included in the monomer composition have been already ex-
plained above, and such an internal crosslinking agent may be included at the concentration of 0.01 to 0.5 wt%, based
on the monomer composition, thus crosslinking the polymerized polymer. And, as explained above, the internal crosslink-
ing agent may be used at a ratio of 0.005 moles or more, or 0.005 to 0.1 moles, or 0.005 to 0.05 moles, based on 1 mole
of non-neutralized acrylic acid included in the monomers (or 0.3 parts by weight or more, or 0.3 to 0.6 parts by weight,



EP 3 401 354 B1

7

5

10

15

20

25

30

35

40

45

50

55

based on 100 parts by weight of acrylic acid). Within such content ranges of the internal crosslinking agent, high gel
strength of base polymer powder may be properly achieved, and superabsorbent polymer fulfilling the properties of the
above explained embodiment may be prepared using the same.
[0059] The monomer composition may further comprise additives such as a thickener, a plasticizer, a preservation
stabilizer, an antioxidant, etc., as necessary.
[0060] The above explained raw materials such as water soluble ethylenically unsaturated monomers, photopolym-
erization initiator, thermal polymerization initiator, internal crosslinking agent and additives may be prepared in the form
of a monomer composition solution dissolved in a solvent.
[0061] Here, the solvent that can be used is not limited in terms of its construction as long as it can dissolve or disperse
the above explained components, and for example, one or more selected from water, ethanol, ethyleneglycol, diethyl-
eneglycol, triethyleneglycol, 1,4-butanediol, propyleneglycol, ethyleneglycol monobutyl ether, propyleneglycol monome-
thyl ether, propyleneglycol monomethyl ether acetate, methylethylketone, acetone, methylamylketone, cyclohexanone,
cyclopentanone, diethyleneglycol monomethyl ether, diethyleneglycol ethyl ether, toluene, xylene, butyrolactone, car-
bitol, methylcellosolve acetate and N,N-dimethylacetamide, etc. may be used alone or in combination.
[0062] The solvent may be included in the remaining amount excluding the above-explained components, based on
the total amount of the monomer composition.
[0063] Meanwhile, a method of forming hydrogel polymer by the thermal polymerization or photopolymerization of the
monomer composition is not specifically limited in terms of its construction, as long as it is a commonly used polymerization
method.
[0064] Specifically, the polymerization method is largely classified into thermal polymerization and photopolymerization
according to energy source, and commonly, thermal polymerization may be progressed in a reactor equipped with a
stirring axis such as a kneader, and photopolymerization may be progressed in a reactor equipped with a movable
conveyer belt, but the above explained polymerization methods are no more than examples, and the present invention
is not limited thereto.
[0065] For example, hydrogel polymer may be obtained by supplying hot air into a reactor equipped with a stirring
axis such as a kneader or heating the reactor, thus progressing thermal polymerization, and the hydrogel polymer
discharged to the outlet of the reactor may be in the form of a few centimeters to a few millimeters according to the
shape of the stirring axis equipped in the reactor. Specifically, the size of obtained hydrogel polymer may vary according
to the concentration of the introduced monomer composition and the introduction speed, etc., and commonly, hydrogel
polymer having a particle size of 2 to 50 mm may be obtained.
[0066] And, in case photopolymerization is progressed in a reactor equipped with a movable conveyer belt as explained
above, the obtained hydrogel polymer may be in the form of a sheet having the width of the belt. Here, the thickness of
the polymer sheet may vary according to the concentration of the introduced monomer composition and the introduction
speed, but, commonly, a monomer composition is preferably fed such that polymer in the form of a sheet having a
thickness of about 0.5 cm to about 5 cm may be obtained. In case a monomer composition is fed such that the thickness
of sheet-shaped polymer may be too thin, production efficiency may be low, and if the thickness of the sheet-shaped
polymer is greater than 5cm, due to the too thick thickness, a polymerization reaction may not uniformly occur throughout
the whole thickness.
[0067] Here, the moisture content of hydrogel polymer obtained by such a method may be 40 to 80 wt%. Throughout
the specification, the "moisture content" is the content of moisture occupied based on the total weight of hydrogel polymer,
and it means a value obtained by subtracting the weight of polymer of a dry state from the weight of hydrogel polymer.
Specifically, it is defined as a value calculated by measuring the weight loss according to moisture evaporation in the
polymer while raising the temperature of polymer through infrared heating to dry. At this time, the drying condition is
established such that the temperature is raised from room temperature to about 180°C and then maintained at 180°C,
and the total drying time is 20 minutes including a temperature raising step of 5 minutes.
[0068] Next, the obtained hydrogel polymer is dried.
[0069] At this time, if necessary, in order to increase the efficiency of the drying step, a step of coarse grinding may
be conducted before drying.
[0070] Here, grinders that can be used in the coarse grinding is not limited in terms of the constructions, but specifically,
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, a disc cutter may be used, but is not limited thereto.
[0071] The coarse grinding step may be progressed such that the particle diameter of hydrogel polymer may become
2 to 15 mm.
[0072] Grinding to a particle diameter of less than 2 mm would not be technically easy due to the high moisture content
of the hydrogel polymer, and may generate agglomeration between the ground particles. Meanwhile, if grinding to a
particle diameter greater than 15 mm, the effect of increasing the efficiency of the subsequent drying step may be
insignificant.
[0073] The hydrogel polymer coarsely ground as explained above, or hydrogel polymer immediately after polymeri-
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zation that does not pass through the coarse grinding step is dried, and the drying temperature may be about 150 °C to
about 250 °C. If the drying temperature is less than about 150 °C, a drying time may too lengthen, and the properties
of the finally prepared superabsorbent polymer may be deteriorated, and if the drying temperature is greater than about
250 °C, only the surface of hydrogel polymer may be dried, thus generating fine powder in the subsequent grinding
process, and the properties of the finally prepared superabsorbent polymer may be deteriorated. Preferably, the drying
may be progressed at a temperature of about 150 to 200 °C, more preferably at 160 to 180 °C.
[0074] Meanwhile, the drying may be progressed for 20 minutes to 90 minutes considering the process efficiency,
etc., but the drying time is not limited thereto.
[0075] And, the drying method is not limited in terms of the construction as long as it can be commonly used as a
drying process of hydrogel polymer. Specifically, the drying step may be progressed by hot wind supply, infrared ray
irradiation, ultrahigh frequency wave irradiation, or UV irradiation, etc. The polymer dried by such a method may exhibit
a moisture content of about 0.1 to about 10 wt%.
[0076] Next, a step of grinding the dried polymer obtained through the drying step is conducted.
[0077] The particle diameter of the polymer powder obtained after the grinding step may be 150 mm to 850 mm. As a
grinder for grinding to such a particle diameter, specifically, a pin mill, a hammer mill, a screw mill, a roll mill, a disc mill,
or a jog mill, etc. may be used, but the grinder is not limited thereto.
[0078] And, in order to manage the properties of the finally productized superabsorbent polymer after the grinding
step, a step of sieving the polymer powder obtained after grinding according to the particle diameter may be conducted.
Preferably, polymer with a particle diameter of 150 mm to 850 mm may be sieved, and only the polymer powder having
such particle diameters may be additionally passed through a step of surface cross linking reaction and productized.
The particle diameter distribution of the base polymer powder obtained through the process has been already explained
above, and the detailed explanation thereof is omitted.
[0079] Meanwhile, after obtaining base polymer powder through the above explained grinding and/or sieving proc-
esses, superabsorbent polymer of one embodiment may be prepared through a surface crosslinking process. The
cuprous oxide, which is an antibacterial agent usable in the surface crosslinking process, has been already explained
above, and the explanation thereof is omitted.
[0080] In the surface crosslinking process, for example, in the presence of an antibacterial surface crosslinking solution
comprising the cuprous oxide and the surface crosslinking agent, the base polymer powder may be heat treated to
surface crosslink.
[0081] And, in the surface crosslinking step, examples of the materials that can be used as a surface crosslinking
agent are as explained above.
[0082] In addition, the surface crosslinking solution may further comprise water and/or methanol. Thereby, the surface
crosslinking agent and antibacterial particles may be uniformly dispersed in the base polymer powder. Here, the ratio
of water and methanol based on 100 parts by weight of the base polymer powder may be controlled so as to uniformly
disperse the surface crosslinking agent and the cuprous oxide providing antibacterial activity, prevent agglomeration of
base polymer powder, and optimizer the surface penetration depth of the surface crosslinking agent.
[0083] Meanwhile, the surface crosslinking step may be conducted by a heating reaction at a temperature of 140 to
200°C for 5 to 80 minutes. Preferably, the surface crosslinking reaction may be progressed by heat treating base polymer
powder to which the surface crosslinking solution is added at a maximum reaction temperature of 140°C to 200°C, or
150°C to 190°C for 5 to 80 minutes, or 10 to 70 minutes, or 20 to 60 minutes. More specifically, the surface crosslinking
step may be progressed by raising the temperature from the initial temperature of 20°C to 130°C, or 40°C to 120°C to
the above maximum reaction temperature over 10 to 40 minutes, and maintaining the maximum temperature for 5 to
80 minutes and heat treating.
[0084] By such surface crosslinking process conditions, superabsorbent polymer properly fulfilling excellent antibac-
terial activity and absorption properties of CRC, AUP, etc. may be prepared.
[0085] A means to increase temperature for surface crosslinking is not specifically limited. A heating medium may be
supplied, or a heat source may be directly supplied to heat. Here, the kind of heating medium that can be used may
include steam, hot air, temperature-risen fluid such as hot oil, etc., but the present invention is not limited thereto, and
the temperature of supplied heating medium may be appropriately selected considering the means of heating medium,
temperature rise speed and target temperature to be raised. Meanwhile, as the directly supplied heat source, electric
heating, gas heating, etc. may be mentioned, but the present invention is not limited thereto.
[0086] Meanwhile, according to the above explained method, superabsorbent polymer having excellent antibacterial
activity and exhibiting bacterial proliferation inhibition effect may be provided.
[0087] According to one embodiment of the invention, if the antibacterial agent is used in the content of 0.1 parts by
weight or more and less than 2.5 parts by weight, based on 100 parts by weight of base polymer, superabsorbent polymer
with excellent antibacterial activity and excellent basic properties may be provided.
[0088] Thus, superabsorbent polymer comprising base polymer powder comprising crosslinked polymer of water
soluble ethylenically unsaturated monomers having acid groups of which at least a part are neutralized; and a surface
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crosslinking layer that is formed on the base polymer powder, and comprises cuprous oxide through a surface crosslinking
agent, wherein CRC is 39 to 50 g/g, and AUP is 16 to 23g/g, is provided.
[0089] And, according to another embodiment of the invention, if the antibacterial agent is used in the content of 0.001
parts by weight or more and less than 0.1 parts by weight, based on 100 parts by weight of base polymer, bacterial
proliferation inhibition effect may be exhibited as well as antibacterial activity.
[0090] Thus, the present invention provides superabsorbent polymer comprising base polymer powder comprising
crosslinked polymer of water soluble ethylenically unsaturated monomers having acid groups of which at least a part
are neutralized; and a surface crosslinking layer that is formed on the base polymer powder, and comprises cuprous
oxide through a surface crosslinking agent, wherein CRC is 30 to 50 g/g, and AUP is 16 to 25g/g.
[0091] And, as explained above, the cuprous oxide, which is an antibacterial material, may be included and dispersed
in the crosslink structure of the surface crosslink layer, or may exist while being embedded in the surface crosslink layer.
[0092] Such superabsorbent polymer may have antibacterial activity, and simultaneously, the properties such as CRC,
AUP, etc. may be maintained or improved. The properties of the supersabsorbent polymer may be defined by each
property value explained below.
[0093] First, the centrifuge retention capacity(CRC) of the superabsorbent polymer may be 30 to 50 g/g or 39 to 50
g/g, or 42 to 45 g/g.
[0094] As such, the superabsorbent polymer prepared by one embodiment may exhibit excellent absorption property
under no load.
[0095] The centrifuge retention capacity (CRC) to a saline solution may be calculated by the following Formula 1, after
absorbing a saline solution in superabsorbent polymer for 30 minutes. 

[0096] In the Formula 1,
W0(g) is the initial weight(g) of superabsorbent polymer, W1(g) is the weight of an apparatus, measured after soaked in
a saline solution for 30 minutes to absorb, and then, drained at 250G for 3 minutes using a centrifuge, without superab-
sorbent polymer, and W2(g) is the weight of an apparatus including superabsorbent polymer, measured after soaking
superabsorbent polymer in a saline solution to absorb for 30 minutes at room temperature, and then, draining at 250G
for 3 minutes using a centrifuge.
[0097] And, in case the amount of the antibacterial agent used is 0.1 to 2.5 parts by weight, the absorbency under
pressure(AUP) of the superabsorbent polymer may be 16 to 23 g/g, or 16 to 21 g/g. And, if the amount of the antibacterial
agent used is 0.001 to 0.1 parts by weight, the absorbency under pressure(AUP) of the superabsorbent polymer may
be 16 to 25 g/g.
[0098] As such, the superabsorbent polymer may exhibit excellent absorption property even under load.
[0099] The absorbency under pressure(AUP) may be calculated according to the following Formula 2, after absorbing
a saline solution in superabsorbent polymer under load of 0.7 psi for 1 hour: 

[0100] In the Formula 2,
W0(g) is the initial weight(g) of superabsorbent polymer,
W3(g) is the sum of the weight of superabsorbent polymer and the weight of the apparatus capable of giving load to the
superabsorbent polymer, and
W4(g) is the sum of the weight of superabsorbent polymer and the weight of the apparatus capable of giving load to the
superabsorbent polymer, after absorbing a saline solution in the superabsorbent polymer under load(0.7 psi) for 1 hour.
[0101] Preferably, in the step of surface crosslinking, when the cuprous oxide is included in the content of 0.5 parts
by weight, based on 100 parts by weight of the base polymer powder, CRC may become 44.7 g/g, and AUP may become
20.4 g/g. In this case, all the absorption properties may be improved, and excellent antibacterial activity may also be
provided.
[0102] As such, the superabsorbent polymer may exhibit excellent basic absorption property and absorption perform-
ances such as absorbency under load, etc.
[0103] And, if the amount of the antibacterial agent used is 0.001 to 0.1 parts by weight, the superabsorbent polymer
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may exhibit excellent bacterial proliferation inhibition effect, in an antibacterial test using artificial urine containing 104

CFU/ml of bacteria and nutrients, as explained above.
[0104] As explained above, the superabsorbent polymer obtained according to one embodiment may have excellent
antibacterial activity, and simultaneously, the basic properties such as centrifuge retention capacity and absorbency
under pressure, etc. required in superabsorbent polymer may be maintained or improved. And, the superabsorbent
polymer of the present invention may also exhibit bacterial proliferation inhibition, thus improving deodorant activity.
Thus, it may be appropriately used for hygienic goods such as a diaper, a sanitary pad, etc.

[Advantageous Effects]

[0105] According to the present invention, a method for preparing superabsorbent polymer having antibacterial activity,
in which properties such as centrifuge retention capacity, absorbency under pressure are maintained excellent or im-
proved, and superabsorbent polymer prepared thereby are provided.
[0106] And, the present invention provides a method for preparing superabsorbent polymer that exhibits properties
such as centrifuge retention capacity, absorbency under load, etc. equivalent to or more excellent than the existing
superabsorbent polymer, and simultaneously, can exhibit bacterial proliferation and has excellent antibacterial activity,
and superabsorbent polymer prepared thereby.
[0107] Particularly, since such superabsorbent polymer inhibits ammonia generation due to feces and urine and bac-
terial proliferation, thus exhibiting excellent deodorant and antibacterial activities, it can increase wearability of consumers
and inhibit skin rashes.
[0108] Thus, the superabsorbent polymer may be appropriately used for hygienic goods such as a diaper, etc.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0109]

Fig. 1 compares and shows CRC and AUP absorption properties according to the contents of cuprous oxide of
Comparative Example 1 and Examples 1 to 7 according to one embodiment of the present invention.
Fig. 2 compares and shows the antibacterial test result photographs of the superabsorbent polymers of Comparative
Example 5 and Examples 8 to 9 according to one embodiment of the present invention.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0110] Hereinafter, the actions and effects of the invention will be explained in more detail through specific examples.
However, these examples are presented only as the illustrations of the invention, and the scope of the invention is not
determined thereby.
[0111] And, in the Examples and Comparative Examples below, each property of superabsorbent polymer was meas-
ured and evaluated by the following method.

(1) Evaluation of particle diameter

[0112] The particle diameters of base polymer powder and superabsorbent polymer used in Examples and Comparative
Examples were measured according to the method of EDANA WSP 220.3 of EDANA(European Disposables and Non-
wovens Association) Standard.

(2) Centrifuge Retention Capacity (CRC)

[0113] For the superabsorbent polymers of Examples and Comparative Examples, centrifuge retention capacity(CRC)
by the absorption scale under no load was measured according to EDANA WSP 241.3 of EDANA(European Disposables
and Nonwovens Association) standard .
[0114] Specifically, W(g, about 0.2g) of the polymers of Examples and Comparative Examples were uniformly put in
an envelope made of non-woven fabric and sealed, and then, soaked in a saline solution consisting of 0.9 wt% sodium
chloride aqueous solution at room temperature. After 30 minutes, the envelope was drained at 250G for 3 minutes using
a centrifuge, and then, the mass W2(g) of the envelope was measured. And, after the same operation without using
polymer, the mass W1(g) at that time was measured.
[0115] Using the obtained masses, CRC (g/g) was calculated according to the following Formula 1. 



EP 3 401 354 B1

11

5

10

15

20

25

30

35

40

45

50

55

[0116] In the Formula,
W(g) is the initial weight of superabsorbent polymer(g),
W1(g) the weight of the apparatus without superabsorbent polymer, measured after soaked in a saline solution for 30
minutes, and then, drained using a centrifuge at 250G for 3 minutes, and
W2(g) is the weight of the apparatus including superabsorbent polymer, measured after the superabsorbent polymer is
soaked in a saline solution at room temperature for 30 minutes, and then, drained using a centrifuge at 250G for 3 minutes.

(3) Absorbing under Pressure (AUP)

[0117] For the superabsorbent polymers of Examples and Comparative Examples, absorbency under load was meas-
ured according to EDANA WSP 242.3 of EDANA(European Disposables and Nonwovens Association) standard.
[0118] First, 400 mesh wire netting made of stainless was installed on the bottom of a plastic cylinder with an inner
diameter of 60 mm. Under the conditions of temperature of 2362°C and relative humidity of 45%, W0(g, 0.90 g) of the
polymers obtained in Examples 1∼6 and Comparative Examples 1∼3 were uniformly scattered on the wire netting, and
a piston that can uniformly give a load of 4.83 kPa(0.7 psi) and has an outer diameter slightly smaller than 60 mm was
installed thereon without a gap with the inner wall of the cylinder such that the movement upward and downward was
not hindered. At this time, the weight W3(g) of the apparatus was measured.
[0119] On the inner side of a petri dish with a diameter of 150 mm, a glass filter with a diameter of 125 mm and a
thickness of 5 mm was positioned, and a saline solution consisting of 0.90 wt% sodium chloride was put to the same
level as the top of the glass filter. One filter paper with a diameter of 120 mm was put thereon. On the filter paper, the
above measuring apparatus was mounted, and liquid was absorbed under load for 1 hour. After 1 hour, the measuring
apparatus was raised, and the weight W4(g) was measured.
[0120] Using the obtained masses, AUP(g/g) was calculated according to the Formula 2, thus confirming absorbency
under pressure. 

[0121] In the Formula 2,
W0(g) is the initial weight(g) of superabsorbent polymer,
W3(g) is the sum of the weight of superabsorbent polymer and the weight of the apparatus capable of giving load to the
superabsorbent polymer, and
W4(g) is the sum of the weight of superabsorbent polymer and the weight of the apparatus capable of giving load to the
superabsorbent polymer, after absorbing a saline solution in the superabsorbent polymer under load(0.7 psi) for 1 hour.

(4) Permeability

[0122] While a piston is put in a chromatography column(Φ20mm), lines were marked at the fluid surfaces of fluid
volumes 20ml, 40ml. About 10ml of a saline solution was filled, 0.2g of superabsorbent polymer (30#∼50#) was put, and
then, a saline solution was added to the total volume of 50ml. It was allowed to stand for 30 minutes such that the
superabsorbent polymer may be sufficiently swollen. In the chromatography column, a piston with a weight (0.3 psi) was
put, and allowed to stand for 1 minute. After opening the stopper at the bottom of the column, a time taken until the fluid
surface was at the marked line of 20ml from 40ml (T1 :sec) was reported.
[0123] After repeating 4.2∼4.5 with a blank without superabsorbent polymer, a time taken(B1) was reported. 
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(5) Vortex test

[0124] 50.061.0 mL of a 0.9% NaCl solution was added to a 100 mL beaker. A cylindrical stirring bar(30x6 mm) was
put, and the solution was stirred at 600 rpm on a stirring plate. 2.00060.010 g of moisture absorbing polymer particles
were added to the beaker at a time as soon as possible, and when the addition began, a stop watch was started. The
stop watch was stopped when the surface of the mixture becomes a still state, wherein the state means that the surface
does not have a turbulent flow, and at this time, although the mixture still rotates, the whole surface of the particles may
rotate as one unit. A time marked by the stop watch was reported as a vortex time.

(6) 16h EC (extractable Content)

[0125] Using 3 kinds of buffer solutions, pH electrode calibration was conducted. Using a cylinder, 200mL of a saline
solution was put into a 250mL beaker or conical flask. On a balance, a dried weighing vessel was put, and a 0 point was
adjusted. Thereafter, 0.95∼1.05g of superabsorbent polymer was put on the weighing vessel, and a 0 point was adjusted
again. Into the flask containing 200mL of a saline solution, the superabsorbent polymer was uniformly introduced. And
then, the weighing vessel was put on the balance again. The negative weight marked in the balance is the weight of the
sample practically introduced. After sealing the (m)flask, the solution was stirred at 250650rpm for 16 hours. As a blank,
200mL of a saline solution was prepared in the same container. After the stirring was finished, it was allowed to stand
for about 10 minutes such that gel was completely settled on the container. After filtering the gel using 10 filter papers,
100mL of supernatant in a solution state was obtained.
[0126] For the measurement of the result, 50mL of the sample solution was taken, and 50mL of the aliquoted blank
filtered solution was taken. The amount(Vab) of 50mL of the aliquoted blank filtered solution, of which pH reached 10.0
with a standard NaOH solution, was measured, and then, the titration amount(Vbb) of the titrated solution, of which pH
reached 2.7 with a standard HCI solution, was measured. The amount(Va) of 50mL of the aliquoted sample filtered
solution, of which pH reached 10.0 with a standard NaOH solution, was measured, and then, the titration amount(Vb)
of the titrated solution, of which pH reached 2.7 with a standard HCI solution, was measured.
[0127] The amount of carboxylic acid (Na) was calculated as follows. 

(in the Formula, Va and Vab are as explained above, and Ca is the molarity of base(0.1 mol/l NaOH))
[0128] The total amount of carboxylate(N1) was calculated as follows. 

(in the Formula, Vb and Vbb are as explained above, and Cb is the molarity of acid(0.1mol/l HCl))
[0129] The amount of neutralized carboxylate (Nb) was calculated as follows. 

(in the Formula, N1 is the total amount of carboxylate measured by the Formula 4, and Na is the amount of carboxylic
acid measured by the Formula 3)
[0130] The amount of carboxylic acid(Wa) and the amount of sodium carboxylate(Wb) were calculated as follows. 
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(in the Formula, Na and Nb are as explained above, Ma is the molecular weight of acrylic acid(72g/mol), Mb is the
molecular weight of acrylate(94g/mol), and D a dilution coefficient(200/50=4))
[0131] The water soluble content(W) of superabsorbent polymer was calculated as follows. 

(in the Formula, Wa and Wb are as explained above, and m is the amount of a sample(g))
[0132] From the obtained results, average water soluble content of the sample was calculated.

(7) 1h EC

[0133] Using 3 kinds of buffer solutions, pH electrode calibration was conducted. Using a cylinder, 200mL of a saline
solution was put into a 250mL beaker or conical flask. On a balance, a dried weighing vessel was put, and a 0 point was
adjusted. Thereafter, 0.95∼1.05g of superabsorbent polymer was put on the weighing vessel, and a 0 point was adjusted
again. Into the flask containing 200mL of a saline solution, the superabsorbent polymer was uniformly introduced. And
then, the weighing vessel was put on the balance again. The negative weight marked by the balance is the weight of
the sample practically introduced. After sealing the (m)flask, the solution was stirred at 250650rpm for 1 hour. As a
blank, 200mL of a saline solution was prepared in the same container. After the stirring was finished, it was allowed to
stand for about 10 minutes such that gel was completely settled on the container. After filtering the gel using 10 filter
papers, 100mL of supernatant in a solution state was obtained.
[0134] For the measurement of the result, 50mL of the sample solution was taken, and 50mL of the aliquoted blank
filtered solution was taken. The amount(Vab) of 50mL of the aliquoted blank filtered solution, of which pH reached 10.0
with a standard NaOH solution, was measured, and then, the titration amount(Vbb) of the titrated solution, of which pH
reached 2.7 with a standard HCI solution, was measured. The amount(Va) of 50mL of the aliquoted sample filtered
solution, of which pH reached 10.0 with a standard NaOH solution, was measured, and then, the titration amount(Vb)
of the titrated solution, of which pH reached 2.7 with a standard HCI solution, was measured.
[0135] The amount of carboxylic acid (Na) was calculated as follows. 

(in the Formula, Va and Vab are as explained above, and Ca is the molarity of base(0.1 mol/l NaOH))
[0136] The total amount of carboxylate(N1) was calculated as follows. 

(in the Formula, Vb and Vbb are as explained above, and Cb is the molarity of acid(0.1 mol/l HCl))
[0137] The amount of neutralized carboxylate (Nb) was calculated as follows. 
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(in the Formula, N1 is the total amount of carboxylate measured by the Formula 4, and Na is the amount of carboxylic
acid measured by the Formula 3)
[0138] The amount of carboxylic acid(Wa) and the amount of sodium carboxylate(Wb) were calculated as follows. 

(in the Formula, Na and Nb are as explained above, Ma is the molecular weight of acrylic acid(72g/mol), Mb is the
molecular weight of acrylate(94g/mol), and D a dilution coefficient(200/50=4))
[0139] The water soluble content(W) of superabsorbent polymer was calculated as follows. 

(in the Formula, Wa and Wb are as explained above, and m is the amount of a sample(g))
[0140] From the obtained results, average water soluble content of the sample was calculated.

(8) N.D.

[0141] N.D. means the amount of carboxylic acid neutralized in the test (7).

(9) Residual monomers (RM)

[0142] 1.0g (60.005g) of SAP was put into a 250mL flask beaker containing 200g of 0.9% saline solution. Using a
magnetic bar, the solution was stirred at 500rpm for 60 minutes. After stirring, it was allowed to stand for 5 minutes, and
the liquid in the upper layer was filtered with a 0.45mm filter. Thereafter, a calibration curve was set with acrylic acid,
and then, the concentration of RM was measured with HPLC (Ref. measuring method: WSP210.2(ERT410.2-02), ISO
17190-2:2001).

(11) CFU analysis (antibacterial test)

[0143] 2mL of artificial urine containing 104 CFU/ml of bacterial and nutrients was mixed with 0.1g of superabsorbent
polymer to prepare gel. Thereafter, it was stirred at 25 °C at 110 rpm with a stirrer, while putting a weight to apply a
pressure of 0.7 psi. The stirring time was limited to maximum 12 hours. After stirring, it was washed with 18mL of a 0.9%
saline solution, and then, diluted to an optimum concentration. Thereafter, it was applied on agar medium previously
prepared, and cultured for 18 hours, and then, the number of colonies was reported and the concentration was calculated.

<Examples 1 to 7>

[0144] For the case wherein a surface crosslinking solution comprises cuprous oxide in the content of 0.1 parts by
weight or more to 2.5 parts by weight, based on 100 parts by weight of base polymer powder, experiments were
progressed.
[0145] Specifically, in a reactor, 100g of acrylic acid, 36.2g of sodium hydroxide, 0.21g of polyethyleneglycol diacrylate
(Mw=598) as a crosslinking agent, 0.008g of diphenyl(2,4,6-trimethylbenzoyl)-phosphine oxide as UV initiator, 0.03g of
modified clay additive (0.03 parts by weight), and 121.5g of water were mixed to prepare a water-soluble unsaturated
monomer composition with an acrylic acid monomer concentration of 36.7 wt%.
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[0146] Here, as the modified clay additive, garamite 2578, which is a mixed product with plate and rod structures, was
used. The garamite 2578 is a commercial product of platelet and rod-shaped clay that is modified by an amine-based
organic compound of quaternary alkylammonium ion type and has an amine group introduced on the surface, wherein
based on 100 parts by weight of the clay before modification, 28 parts by weight of the amine-based organic compound
was used to modify clay.
[0147] Thereafter, the monomer composition was introduced through the feed section of a polymerization reactor
consisting of continuously moving conveyer belt, and irradiated by UV through UV irradiation device (irradiation amount:
2mW/cm2) to progress UV polymerization for 2 minutes, thus preparing hydrogel polymer.
[0148] After transferring the hydrogel polymer to a cutter, it was cut to 0.2cm.
[0149] Subsequently, the hydrogel polymer was dried in a hot air dryer of 185°C for 40 minutes, and the dried hydrogel
polymer was ground with a pin mill grinder. Thereafter, the ground hydrogel polymer was sieved with a standard sieve
of ASTM standard to obtain polymer(base polymer powder) with a particle size (average particle diameter) of 150mm to
850mm.
[0150] Thereafter, based on 100 parts by weight of base polymer powder, cuprous oxide (Cupron A) of the contents
described in the following Table 1, 0.2 parts by weight of EX-810 (epoxy crosslinking agent) as a surface crosslinking
agent, 5 parts by weigh of water, and 3 parts by weight of methanol were mixed at 500 rpm for 30 seconds to form an
antibacterial surface treatment solution. Such a surface treatment solution was sprayed onto the base polymer powder,
stirred at room temperature, and mixed such that the surface treatment solution may be uniformly distributed on the
base polymer powder. And then, the base polymer powder was put in a surface crosslinking reactor, and a surface
crosslinking reaction was progressed.
[0151] Here, the surface-treated superabsorbent polymer was prepared by a heating reaction at 180°C for 40 minutes.
Specifically, in the surface crosslinking reactor, it was confirmed that the temperature of base polymer powder to which
an antibacterial surface crosslinking solution was sprayed was gradually raised from the initial temperature of about
20°C, and it was operated such that the maximum reaction temperature of 180°C was reached after 20 minutes. After
reaching the maximum reaction temperature, the base polymer powder was additionally reacted for 40 minutes, and the
finally prepared superabsorbent polymer sample was taken. After the surface crosslinking process, surface crosslinked
superabsorbent polymer with a particle diameter of about 150 to 850 mm was obtained using a sieve.

<Comparative Example 1>

[0152] Superabsorbent polymer was prepared by the same method as Examples, except that cuprous oxide was not
added to the surface crosslinking solution.

< Comparative Examples 2 to 4>

[0153] Superabsorbent polymer was prepared by the same method as Examples, except that cuprous acetate was
added in the contents described in the following Table 1 to the surface crosslinking solution, instead of cuprous oxide.

<Experimental Example 1>

[0154] For the superabsorbent polymers of Examples 1 to 7 and Comparative Examples 1 to 4, properties such as
CRC, AUP were measured and evaluated, and the measured property values were shown in the following Table 1. And,
for the superabsorbent polymers of Examples 1 to 7 and Comparative Examples 1 to 3, properties such as vortex were
measured and the results were shown in the following Table 2.
[0155] Fig. 1 compares and shows CRC and AUP according to the contents of cuprous oxide of Comparative Example
1, and Examples 1 to 7 according to one embodiment of the present invention.

[Table 1]

Sample CRC (g/g) AUP (g/g) permeability

Example 1 SAP + Cuprous oxide 0.025 phr 36.4 22.8 755 s

Example 2 SAP + Cuprous oxide 0.05 phr 36.7 22.7 636 s

Example 3 SAP + Cuprous oxide 0.1 phr 37.6 22.2 796 s

Example 4 SAP + Cuprous oxide 0.233 phr 39.8 22.3 -

Example 5 SAP + Cuprous oxide 0.367 phr 40.8 22.2 -



EP 3 401 354 B1

16

5

10

15

20

25

30

35

40

45

50

55

[0156] Referring to Tables 1 and 2, it was confirmed that, compared to Comparative Examples, the superabsorbent
polymers of Examples 1 to 7 exhibit equivalent or more excellent absorption properties(CRC, AUP, etc.), and more
improved antibacterial activities. And, as shown in Fig. 1, it can be seen that in the case of the superabsorbent polymers
of Examples 1 to 7 wherein cuprous oxide was added during the surface crosslinking process, compared to Comparative
Example 1 (cuprous oxide 0%), absorbency under pressure(AUP) is maintained or decreased a little, but centrifuge
retention capacity(CRC) is significantly improved. Particularly, the superabsorbent polymer comprising 0.5 wt% of cu-
prous oxide of Example 6 exhibited excellent absorption properties of CRC 44 and AUP 20.
[0157] To the contrary, when progressing the experiments of Comparative Examples 2 to 4 using cuprous acetate,
CRC increase according to the content was very small, and AUP decrease was remarkable. Due to such problems, the
cuprous oxide of Comparative Examples 2 to 4 cannot be considered to be better than cuprous oxide of the present
invention.

<Examples 8 to 9>

[0158] For the case wherein the surface crosslinking solution comprises cuprous oxide in the content of 0.001 parts
by weight or more to 0.1 parts by weight, based on 100 parts by weight of the base polymer powder, experiments were
progressed.
[0159] Namely, superabsorbent polymer was prepared by the same method as Example 1, except that the contents
of cuprous oxide in the surface crosslinking solution were changed as described in Table 3.
[0160] Specifically, cuprous oxide (Cupron A) of the contents described in Table 3 (0.025g(0.025phr) or 0.05g(0.05phr)),
0.2 parts by weight of EX-810 (epoxy crosslinking agent) as a surface crosslinking agent, 5 parts by weight of water,
and 3 parts by weight of methanol were mixed at 500 rpm for 30 seconds to form an antibacterial surface treatment
solution. The surface treatment solution was sprayed to the base polymer powder, stirred at room temperature, and
mixed such that the surface treatment solution may be uniformly distributed on the base polymer powder. And then, the
base polymer powder was put in a surface crosslinking reactor and a surface crosslinking reaction was progressed.
[0161] After the surface crosslinking process, surface-crosslinked superabsorbent polymer with a particle diameter of
about 150 to 850 mm was obtained using a sieve.

(continued)

Sample CRC (g/g) AUP (g/g) permeability

Example 6 SAP + Cuprous oxide 0.5 phr 44.7 20.4 809 s

Example 7 SAP + Cuprous oxide 1.0 phr 45.1 17.9 >1h

Comparative Example 1 SAP 36.8 22.6 669 s

Comparative Example 2 SAP + Cuprous Acetate 0.05 phr 36.4 22.2 679

Comparative Example 3 SAP + Cuprous Acetate 0.5 phr 39.5 20.3 836

Comparative Example 4 SAP + Cuprous Acetate 1.0 phr 37.7 15.2

[Table 2]

Vertex (s) B.M. (%) 16h EC (%) 1h EC (%) N.D. (%) RM (ppm)

Example 1 44 -29.6 24.8 10.1 79.5 402

Example 2 43 -31.5 24.1 10.6 79.8 389

Example 3 42 -27.9 26.9 10.7 79.8 318

Example 6 46 -26.0 40.9 15.7 80.8 260

Example 7 43 -27.0 45.9 17.9 81.8 139

Comparative Example 1 45

Comparative Example 2 44

Comparative Example 3 46
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<Comparative Example 5>

[0162] Superabsorbent polymer was prepared by the same method as Example 1, except that cuprous oxide was not
added to the surface crosslinking solution.
[0163] That is, based on 100 parts by weight of the base polymer powder, 0.2 parts by weight of EX-810 (epoxy
crosslinking agent) as a surface crosslinking agent, 5 parts by weight of water, and 3 parts by weight of methanol were
mixed at 500 rpm for 30 seconds, and then, crosslinking was progressed at 180°C for 40 minutes.

<Experimental Example 2>

[0164] For the superabsorbent polymers of Examples 8 to 9 and Comparative Example 5, properties such as CRC,
AUP were measured and evaluated, and the measured property values were shown in the following Table 3.

[0165] Referring to Table 1, it can be seen that compared to Comparative Example 1, the superabsorbent polymers
of Examples 8 to 9 exhibit equivalent or more excellent absorption properties(CRC, AUP, etc.).

<Experimental Example 3>

Bacterial proliferation inhibition test

[0166] According to the antibacterial test method described in (11), comparative experiment of the bacterial proliferation
inhibition effects of Comparative Example 5 and Examples 8 to 9 was progressed. The results were shown in Fig. 2 and
Table 4. Fig. 2 compares and shows the antibacterial activity test result photographs of the superabsorbent polymers
of Comparative Example 5 and Examples 8 to 9 according to one embodiment of the present invention.

[0167] As shown in Table 4 and Fig. 2, as the result of antibacterial test of Comparative Example 5 and Examples 8
to 9, bacterial proliferation increased in Comparative Example 5, compared to Example 8 to 9.
[0168] That is, in Comparative Example 5, 1.63103 CFU/ml of bacteria increased to 2.433104 CFU/ml, after 24 hours.
However, in Examples 8 and 9 of the present invention, they decreased to 1.03103 CFU/ml, and 6.03102 CFU/ml,
respectively, indicating that bacterial proliferation was inhibited compared to Comparative Example 5. It means that even
if a very small amount (250ppm or 500ppm) of Cupron A is introduced, it inhibits bacterial proliferation 99.96%, and
96.98%, respectively.
[0169] In addition, it was confirmed that the superabsorbent polymer prepared by adding a specific antibacterial agent
such as cuprous oxide during the surface crosslinking process of base polymer powder exhibits CRC, AUP, permeability,
vortex values similar to Comparative Example without cuprous oxide (Cupron A 0%).

Claims

1. A method for preparing superabsorbent polymer comprising the steps of

[Table 3]

Sample CRC (g/g) AUP (g/g) permeability Vertex (s)

Example 8 SAP + Cuprous oxide 0.025 phr 36.4 22.8 755 s 44

Example 9 SAP + Cuprous oxide 0.05 phr 36.7 22.7 636 s 43

Comparative Example 5 SAP 36.8 22.6 669 s 45

[Table 4]

Bacteria concentration according to culture time(h) (CFU/mL)

0h 2h 4h 6h 8h 24h 24h Antibacterial activity(%)

Comparative Example 5 16,000 13,200 14,900 12,300 12,300 24,300 Standard

Example 8 15,200 9,100 700 500 2,000 1,000 99.96

Example 9 15,200 6,800 600 200 200 600 99.98
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conducting crosslinking polymerization of water soluble ethylenically unsaturated monomers having acid groups of
which at least a part are neutralized, in the presence of an internal crosslinking agent, to form hydrogel polymer;
drying, grinding and sieving the hydrogel polymer to form base polymer powder; and
surface crosslinking the base polymer powder using a surface crosslinking solution comprising a surface crosslinking
agent and cuprous oxide as an antibacterial agent,
wherein the cuprous oxide is included in the content of 0.001 to 2.5 parts by weight, based on 100 parts by weight
of the base polymer powder.

2. The method according to claim 1, wherein the cuprous oxide is included in the content of 0.1 to 2.5 parts by weight,
based on 100 parts by weight of the base polymer powder.

3. The method according to claim 2, wherein CRC is 39 to 50 g/g, and AUP is 16 to 23g/g as determined by the methods
disclosed in the description.

4. The method according to claim 1, wherein the cuprous oxide is included in the content of 0.001 to 0.1 parts by
weight, based on 100 parts by weight of the base polymer powder.

5. The method according to claim 4, wherein CRC is 30 to 50 g/g, AUP is 16 to 25g/g, and in antibacterial activity test
using artificial urine containing 104 CFU/ml of bacteria and nutrients, compared to superabsorbent polymer without
cuprous oxide, at least 99% inhibition of bacterial proliferation is exhibited.

6. The method according to claim 1, wherein the cuprous oxide has a crystallite size of 20 to 55 nm, as determined
by the method disclosed in the description, and an average particle diameter of 0.001 mm to 45mm.

7. The method according to claim 1, wherein the surface crosslinking agent includes one or more selected from the
group consisting of C3-20 polyhydric alcohol compounds, epoxy compounds, polyamine compounds, halo epoxy
compounds and condensation products thereof, oxazoline-based compounds, mono-, di- and poly-oxazolidinone
compounds, cyclic urea compounds, multivalent metal salts, and C2-5 alkylene carbonate compounds.

8. The method according to claim 1, wherein the step of surface crorsslinking is conducted by a heating reaction at a
temperature of 140 to 200°C for 5 to 80 minutes.

9. The method according to claim 1, wherein the surface crosslinking solution further comprises water, methanol or a
mixture thereof.

10. The method according to claim 1, wherein the water-soluble ethylenically unsaturated monomers include one or
more selected from the group consisting of anionic monomers and salts thereof such as acrylic acid, methacrylic
acid, maleic anhydride, fumaric acid, crotonic acid, itaconic acid, 2-acryloylethane sulfonic acid, 2-methacry-
loylethane sulfonic acid, 2-(meth)acryloylpropane sulfonic acid or 2-(meth)acrylamide-2-methyl propane sulfonic
acid; non-ionic hydrophilic group containing monomers such as (meth)acrylamide, N-substituted (meth)acrylate, 2-
hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, methoxy polyethylene glycol (meth)acrylate, or poly-
ethylene glycol (meth)acrylate; and amino group containing unsaturated monomers such as (N,N)-dimethylaminoe-
thyl (meth)acrylate, (N,N)-dimethylaminopropyl (meth)acrylamide, and quarternarized products thereof.

11. The method for preparing superabsorbent polymer according to claim 1, wherein the internal crosslinking agent
includes one or more selected from the group consisting of C8-12 bis(meth)acrylamide, poly(meth)acrylate of C2-10
polyol, and poly(meth)allylether of C2-10 polyol.

12. The method for preparing superabsorbent polymer according to claim 1, wherein the base polymer powder is ground
and sieved to a particle diameter of 150 to 850mm.

13. The method according to claim 1, wherein CRC is 44.7g/g, and AUP is 20.4 g/g, when the cuprous oxide is included
in the content of 0.5 parts by weight, based on 100 parts by weight of the base polymer powder, in the step of surface
crosslinking.

14. Superabsorbent polymer comprising
base polymer powder comprising crosslinked polymer of water soluble ethylenically unsaturated monomers having
acid groups of which at least a part are neutralized; and
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a surface crosslink layer that is formed on the base polymer powder, and comprises cuprous oxide through a surface
crosslinking agent,
wherein CRC is 39 to 50 g/g, and AUP is 16 to 23g/g as determined by the methods disclosed in the description.

15. Superabsorbent polymer according to claim 14 wherein in an antibacterial activity test using artificial urine containing
104 CFU/ml of bacteria and nutrients, compared to superabsorbent polymer without cuprous oxide, at least 99%
inhibition of bacterial proliferation is exhibited.

Patentansprüche

1. Verfahren zum Herstellen eines superabsorbierenden Polymers, umfassend die Schritte
Durchführen einer Quervernetzungspolymerisation von wasserlöslichen ethylenisch ungesättigten Monomeren mit
Säuregruppen, die zumindest teilweise neutralisiert sind, in Gegenwart eines internen Quervernetzungsmittels, um
ein Hydrogelpolymer zu bilden;
Trocknen, Mahlen und Sieben des Hydrogelpolymers, um ein Basispolymerpulver zu bilden; und
Quervernetzen der Oberfläche des Basispolymerpulvers unter Verwendung einer Oberflächenquervernetzungslö-
sung, die ein Oberflächenquervernetzungsmittel und Kupfer(I)oxid als ein antibakterielles Mittel umfasst,
wobei das Kupfer(I)oxid in der Menge von 0,001 bis 2,5 Gewichtsteilen, bezogen auf 100 Gewichtsteile des Basis-
polymerpulvers, eingeschlossen ist.

2. Verfahren nach Anspruch 1, wobei das Kupfer(I)oxid in der Menge von 0,1 bis 2,5 Gewichtsteilen, bezogen auf 100
Gewichtsteile des Basispolymerpulvers, eingeschlossen ist.

3. Verfahren nach Anspruch 2, wobei CRC 39 bis 50 g/g ist, und AUP 16 bis 23 g/g ist, bestimmt gemäß den Verfahren,
wie in der Beschreibung offenbart.

4. Verfahren nach Anspruch 1, wobei das Kupfer(I)oxid in der Menge von 0,001 bis 0,1 Gewichtsteilen, bezogen auf
100 Gewichtsteile des Basispolymerpulvers, eingeschlossen ist.

5. Verfahren nach Anspruch 4, wobei CRC 30 bis 50 g/g ist, AUP 16 bis 25 g/g ist und in einem Test zur antibakteriellen
Aktivität unter Verwendung von künstlichem Urin, enthaltend 104 CFU/ml der Bakterien und Nährstoffe, im Vergleich
mit einem superabsorbierenden Polymer ohne Kupfer(I)oxid, zumindest 99% Inhibition der Bakterienverbreitung
beobachtet werden kann.

6. Verfahren nach Anspruch 1, wobei das Kupfer(I)oxid eine Kristallitgröße von 20 bis 55 nm, bestimmt durch das
Verfahren, wie in der Beschreibung offenbart, und einen durchschnittlichen Partikeldurchmesser von 0,001 mm bis
45 mm hat.

7. Verfahren nach Anspruch 1, wobei das Oberflächenquervernetzungsmittel eines oder mehrere umfasst, ausgewählt
aus der Gruppe, bestehend aus C3-20 mehrwertigen Alkoholverbindungen, Epoxyverbindungen, Polyaminverbin-
dungen, Halogenepoxyverbindungen und Kondensationsprodukten davon, Oxazolin-basierten Verbindungen, Mo-
no-, Di- und Polyoxazolidinonverbindungen, zyklischen Harnstoffverbindungen, multivalenten Metallsalzen und
C2-5-Alkylencarbonatverbindungen.

8. Verfahren nach Anspruch 1, wobei der Schritt der Quervernetzung der Oberfläche durch eine Erhitzungsreaktion
bei einer Temperatur von 140 bis 200°C für 5 bis 80 Minuten durchgeführt wird.

9. Verfahren nach Anspruch 1, wobei die Oberflächenquervernetzungslösung ferner Wasser, Methanol oder ein Ge-
misch davon umfasst.

10. Verfahren nach Anspruch 1, wobei die wasserlöslichen ethylenisch ungesättigten Monomere eines oder mehrere
einschließen, ausgewählt aus der Gruppe, bestehend aus anionischen Monomeren und Salzen davon, wie etwa
Acrylsäure, Methacrylsäure, Maleinanhydrid, Fumarsäure, Crotonsäure, Itaconsäure, 2-Acryloylethansulfonsäure,
2-Methacryloylethansulfonsäure, 2-(Meth)acryloylpropansulfonsäure oder 2-(Meth)acrylamid-2-methylpropan-sul-
fonsäure; nicht ionischen, hydrophile Gruppen enthaltenden Monomeren, wie etwa (Meth)acrylamid, N-substituier-
tem (Meth)acrylat, 2-Hydroxyethyl(meth)acrylat, 2-Hydroxypropyl(meth)acrylat, Methoxypoly-ethylengly-
kol(meth)acrylat oder Polyethylenglykol(meth)acrylat; und Aminogruppe enthaltende ungesättigte Monomere, wie
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etwa (N,N)Dimethylaminoethyl(meth)acrylat, (N,N)-Dimethylaminopropyl(meth)-acrylamid und quarternarisieten
Produkten davon.

11. Verfahren zum Herstellen eines superabsorbierenden Polymers nach Anspruch 1, wobei das interne Quervernet-
zungsmittel eines oder mehrere umfasst, ausgewählt aus der Gruppe, bestehend aus C8-12-Bis(meth)acrylamid,
Poly(meth)acrylat eines C2-10-Polyols und Poly(meth)allylether eines C2-10-Polyolys.

12. Verfahren zum Herstellen eines superabsorbierenden Polymers nach Anspruch 1, wobei das Basispolymerpulver
bis zu einem Partikeldurchmesser von 150 bis 850 mm gemahlen und gesiebt wird.

13. Verfahren nach Anspruch 1, wobei CRC 44,7 g/g ist und AUP 20,4 g/g ist, wenn das Kupfer(I)oxid in der Menge
von 0,5 Gewichtsteilen, bezogen auf 100 Gewichtsteile des Basispolymerpulvers, in dem Schritt des Quervernetzens
der Oberfläche eingeschlossen ist.

14. Superabsorbierendes Polymer, umfassend
Basispolymerpulver, umfassend ein quervernetztes Polymer von wasserlöslichen, ethylenisch ungesättigten Mo-
nomeren mit Säuregruppen, die zumindest teilweise neutralisiert sind; und
eine quervernetzte Oberflächenschicht, die auf dem Basispolymerpulver durch ein Oberflächenquervernetzungs-
mittel gebildet ist und Kupfer(I)oxid umfasst,
wobei CRC 39 bis 50 g/g und AUP 16 bis 23 g/g, bestimmt durch die Verfahren, wie in der Beschreibung offenbart, ist.

15. Superabsorbierendes Polymer nach Anspruch 14, wobei in einem Test zur antibakteriellen Aktivität unter Verwen-
dung von künstlichem Urin, enthaltend 104 CFU/ml der Bakterien und Nährstoffe, im Vergleich mit einem superab-
sorbierenden Polymer ohne Kupfer(I)oxid, zumindest 99% Inhibition der Bakterienverbreitung beobachtet werden
kann.

Revendications

1. Procédé de fabrication de polymère superabsorbant comprenant les étapes consistant à effectuer une polymérisation
de réticulation de monomères éthyléniquement insaturés solubles dans l’eau ayant des groupes acides dont au
moins une partie sont neutralisés en présence d’un agent de réticulation interne pour former un polymère d’hydrogel ;
à effectuer un séchage, un broyage et un tamisage du polymère d’hydrogel pour former une poudre de polymère
de base ;
et
à effectuer une réticulation en surface de la poudre de polymère de base à l’aide d’une solution de réticulation en
surface comprenant un agent de réticulation en surface et de l’oxyde cuivreux comme agent antibactérien,
dans lequel l’oxyde cuivreux est inclus dans la teneur de 0,001 à 2,5 parties en poids, par rapport à 100 parties en
poids de la poudre de polymère de base.

2. Procédé selon la revendication 1, dans lequel l’oxyde cuivreux est inclus dans la teneur de 0,1 à 2,5 parties en
poids, par rapport à 100 parties en poids de la poudre de polymère de base.

3. Procédé selon la revendication 2, dans lequel la capacité de rétention centrifuge (CRC) est comprise entre 39 et
50 g/g, et le pouvoir absorbant sous pression (AUP) est compris entre 16 et 23 g/g, comme déterminé par les
procédés décrits dans la description.

4. Procédé selon la revendication 1, dans lequel l’oxyde cuivreux est inclus dans la teneur de 0,001 à 0,1 partie en
poids, par rapport à 100 parties en poids de la poudre de polymère de base.

5. Procédé selon la revendication 4, dans lequel la CRC est de 30 à 50 g/g, l’AUP est de 16 à 25 g/g, et dans un test
d’activité antibactérienne utilisant une urine artificielle contenant 104 CFU/ml de bactéries et de nutriments, comparé
à un polymère superabsorbant sans oxyde cuivreux, il a été noté une inhibition d’au moins 99 % de la prolifération
bactérienne.

6. Procédé selon la revendication 1, dans lequel l’oxyde cuivreux a une taille de cristallites de 20 à 55 nm, telle que
déterminée par le procédé divulgué dans la description et a un diamètre moyen de particules de 0,001 mm à 45 mm.
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7. Procédé selon la revendication 1, dans lequel l’agent de réticulation en surface comprend un ou plusieurs éléments
choisis dans le groupe constitué de composés d’alcool polyhydrique en C3 à C20, de composés époxy, de composés
polyaminés, de composés époxy halogénés et de leurs produits de condensation, de composés à base d’oxazoline,
de composés de mono-, di- et poly-oxazolidinone, de composés d’urée cyclique, de sels métalliques multivalents
et de composés de carbonate d’alkylène en C2 à C5.

8. Procédé selon la revendication 1, dans lequel l’étape de réticulation en surface est amenée par une réaction de
chauffage à une température de 140 à 200°C pendant 5 à 80 minutes.

9. Procédé selon la revendication 1, dans lequel la solution de réticulation de surface comprend en outre de l’eau, du
méthanol ou un mélange de ceux-ci.

10. Procédé selon la revendication 1, dans lequel les monomères éthyléniquement insaturés solubles dans l’eau ren-
ferment un ou plusieurs composés sélectionnés dans le groupe constitué de monomères anioniques et de leurs
sels tels que l’acide acrylique, l’acide méthacrylique, l’anhydride maléique, l’acide fumarique, l’acide crotonique,
l’acide itaconique, l’acide 2-acryloyléthanesulfonique, l’acide 2-méthacryloyléthanesulfonique, l’acide
2-(méth)acryloylpropanesulfonique ou l’acide 2-(méth)acrylamide-2-méthylpropanesulfonique ; d’un groupe hydro-
phile non ionique contenant 20 monomères tels que le (méth)acrylamide, le (méth)acrylate N-substitué, le
(méth)acrylate de 2-hydroxyéthyle, le (méth)acrylate de 2-hydroxypropyle, le (méth)acrylate de méthoxy polyéthy-
lène glycol ou le (méth)acrylate de polyéthylène glycol ; et de monomères insaturés contenant un groupe amino
tels que le (méth)acrylate de (N,N)-diméthylaminoéthyle, le (méth)acrylamide de (N,N)-diméthylaminopropyle et
leurs produits quaternisés.

11. Procédé de fabrication d’un polymère superabsorbant selon la revendication 1, dans lequel l’agent de réticulation
interne comprend un ou plusieurs éléments sélectionnés dans le groupe constitué de bis(méth)acrylamide en C8
à C12, de poly(méth)acrylate de polyol en C2 à C10, et de poly(méth)allyléther de polyol en C2 à C10.

12. Procédé de fabrication d’un polymère superabsorbant selon la revendication 1, dans lequel la poudre de polymère
de base est broyée et tamisée jusqu’à un diamètre de particules de 150 à 850 mm.

13. Procédé selon la revendication 1, dans lequel la CRC est de 44,7 g/g, et l’AUP est de 20,4 g/g, lorsque l’oxyde
cuivreux est inclus dans la teneur de 0,5 partie en poids, par rapport à 100 parties en poids de la poudre de polymère
de base dans l’étape de réticulation en surface.

14. Polymère superabsorbant comprenant une poudre de polymère de base comprenant un polymère réticulé de mo-
nomères éthyléniquement insaturés solubles dans l’eau ayant des groupes acides dont au moins une partie est
neutralisée ; et
une couche de réticulation en surface qui est formée sur la poudre de polymère de base et qui comprend de l’oxyde
cuivreux par l’intermédiaire d’un agent de réticulation de surface,
dans lequel la CRC est de 39 à 50 g/g, et l’AUP est de 16 à 23 g/g selon les procédés divulgués dans la description.

15. Polymère superabsorbant selon la revendication 14, dans lequel dans un test d’activité antibactérienne en utilisant
de l’urine artificielle contenant 104 CFU/ml de bactéries et de nutriments, comparé au polymère superabsorbant
sans oxyde cuivreux, il a été noté une inhibition d’au moins 99 % de la prolifération bactérienne.
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