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(54) ABSORBER AND METHOD OF MANUFACTURING THE ABSORBER

(57) According to the present invention, a water ab-
sorbent material and materials to be sucked included in
a water permeable bag type member form a water ab-
sorber. Thus, the water absorber is small both in weight
and volume upon its transportation, and accordingly, the

water absorber can be rapidly conveyed in large quan-
tities without depending on a human power. The water
absorber absorbs water upon its use to adequately sat-
isfy a function of a form traceability for weight, volume
and outline.
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Description

Technical Field

[0001] The present invention relates to a water ab-
sorber used for removing unnecessary water remaining
due to water leakage or flood, etc., further a water ab-
sorber having a function as a sandbag for raising an em-
bankment or preventing and restoring the collapse of the
embankment in the overflow of rivers and a method for
conveying it.

Background Art

[0002] For water absorbers used for removing unnec-
essary water remaining due to water leakage or flood,
etc., fibrous materials such as cloths have been em-
ployed. However, when a large amount of water needs
to be removed because of the rupture of city water pipes
due to the disaster of earthquake, etc., a large-scale
flood in a broad area due to a flood damage, or the water
leakage from the tanks of a factory and so on, the con-
ventional water absorbers as mentioned above have not
been provided with sufficient water absorbing power.
[0003] The water absorbers having the functions of
sandbags are made of materials of construction for pre-
venting the overflow of rivers, lakes, marshes, etc. in
flood damages, and, for instance, linen bags filled with
soil have been conventionally used. Since both the
weight and volume of such conventional water absorb-
ers are large, it has been difficult to convey them. Ac-
cordingly, these water absorbers have been manufac-
tured in a place near the spot. When a disaster happens,
the water absorbers having the functions of sandbags
need to be rapidly applied to a necessary place at a nec-
essary time. In most of the conventional water absorb-
ers, however, the manufacture of them cannot meet a
desired amount of them. When the water absorbers are
conveyed from a remote place, they need to be con-
veyed by using vehicles and it takes labor to unload
them. Further, the vehicles cannot possibly move to the
spot of disaster due to the break-down of roads. Under
these circumstances, many life properties of the man-
kind may have been lost.
[0004] As described above, the conventional water
absorbers employed for removing unnecessary water
remaining due to the water leakage or flood or the like,
or the water absorbers having the functions of sandbags
are large in both their weight and volume, so that it is
troublesome to transport them. Thus, water absorbers
small both in their weight and volume and capable of
being easily conveyed are eagerly demanded.

Disclosure of the Invention

[0005] It is an object of the present invention to pro-
vide a water absorber for removing unnecessary water
or a water absorber having a function as a sandbag

which is small in its weight and volume upon transpor-
tation, can be rapidly conveyed in large quantities using
no human power, and absorbs water upon its use to ad-
equately satisfy a function of a form traceability for the
weight, volume and an outline.
[0006] It is another object of the present invention to
provide a water absorber which can be repeatedly used
by drying and has a form stability.
[0007] It is a still another object of the present inven-
tion to provide a water absorber in which the adhesion
and breeding of microorganisms due to the repeated
use can be suppressed.
[0008] It is a still another object of the present inven-
tion to provide a water absorber having a water absorb-
ing property and water absorbing speed higher than
those of a conventional water absorber used for remov-
ing unnecessary water remaining due to a water leak-
age or flood, etc., or a water absorber having a function
of a sandbag.
[0009] It is a further object of the present invention to
provide a method for conveying a water absorber used
for removing unnecessary water remaining due to a wa-
ter leakage or flood, etc., or a water absorber having a
function of a sandbag which can be rapidly and simul-
taneously conveyed in large quantities even to a risky
place for persons to convey the water absorbers.
[0010] It is still further object of the present invention
to provide a water absorber suitable for a conveying
method according to the present invention, that is, a wa-
ter absorber for removing unnecessary water or a water
absorber having a function of a sandbag which is small
in its weight and volume upon transportation, can be
rapidly conveyed in large quantities without depending
on a human power, and absorbs water upon its use to
adequately satisfy a function of a form traceability for
the weight, volume and an outline.
[0011] It is a still further object of the present invention
to contribute to a global environment by utilizing, for in-
stance, polymerwastes such as resins, or inorganic sol-
id wastes such as metals or ceramics which have been
hardly disposed as waste to obtain products with higher
added values.
[0012] The inventors of the present invention espe-
cially studied about the transportation characteristics of
the water absorbers, and accordingly, they obtained a
knowledge that when materials to be sucked were pro-
vided together with the water absorbers, the water ab-
sorbers could be rapidly transported in large quantities
at a time without depending on the human power. For
instance, when magnetic materials are used as the ma-
terials to be sucked, the water absorbers can be rapidly
conveyed in large quantities at a time by a crane or a
belt conveyor by magnetically sucking the water absorb-
ers. Further, the inventors recognized that when the in-
organic solid wastes such as the metals or ceramics
were employed as the materials to be sucked for repro-
ducing resources, these materials could advantageous-
ly contribute to a global environment, because they were
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members hardly disposed in a dismantling step of parts
of electronic devices.
[0013] The inventors of the present invention further
eagerly studied to achieve the above-described objects,
and accordingly, they obtained an unexpected knowl-
edge that' the use of a modified polymer compound
manufactured by introducing an acidic group to a poly-
mer compound including acrylonitrile and styrene and/
or conjugated dienes made it possible to simultaneously
achieve the above-described objects. That is, since the
above-described compound has a water absorbing
property and absorbs water to gel, there can be provided
the water absorber high in its functionality for removing
unnecessary water or the water absorber having a func-
tion as a sandbag which is small both in weight and vol-
ume upon its transportation and absorbs water upon its
use to adequately satisfy the function of a form tracea-
bility for the weight, volume and outline. Further, since
the water absorber using the modified polymer com-
pound as a water absorbent material has a water ab-
sorbing speed higher than that of the conventional sand-
bag, this water absorber has an excellent utility to meet
an emergent use. Still further, the water absorber of the
present invention can advantageously contribute to a
global environment by using the polymer wastes such
as resins which have been hardly disposed as waste to
reproduce them as resources.
[0014] The inventors of the present invention further
studied about the water absorber and thus obtained an
unexpected knowledge that the salt was formed with
metal in the acidic group included in the modified com-
pound so that an antimicrobial property could be applied
to the compound. In such a way, the antimicrobial prop-
erty is applied to the water absorber, and accordingly,
the adhesion and breeding of microorganisms resulting
from the repeated use of the water absorber and the dis-
coloration of the water absorber or offensive odor
caused therefrom can be suppressed.
[0015] Still further, as a result of the study about the
improvement of the water absorbing property and the
water absorbing speed of the water absorber, the inven-
tors found an unexpected knowledge that a surface ac-
tive agent was included together with the modified pol-
ymer compound so that the wetness of the water ab-
sorber could be improved, and consequently, the water
absorbing speed could be improved.
[0016] Specifically, a water absorber according to the
present invention includes a water absorbent material
and materials to be sucked in a water permeable bag
type member. As the materials to be sucked, magnetic
materials are used.
[0017] The water absorbent material includes as a
main component, a modified polymer compound man-
ufactured by introducing an acidic group to a polymer
compound including acrylonitrile and at least one or
more kinds of styrene and/or conjugated dienes. Fur-
ther, a supporter is included in the water permeable bag
type member. For the supporter, a flexible network

member is employed.
[0018] Further, the water absorbent material includes,
as a main component, a modified polymer compound
manufactured by introducing an acidic group to a poly-
mer compound including acrylonitrile and at least one
or more kinds of styrene and/or conjugated dienes and
the water absorbent material is supported by the sup-
porter.
[0019] The polymer compound including acrylonitrile
and at least one or more kinds of styrene and/or conju-
gated dienes is obtained from wastes.
[0020] Further, in the water absorber according to the
present invention, solid materials of specific gravity of 1
or higher are included in the water permeable bag type
member. The solid materials of specific gravity of 1 or
higher are composed of natural minerals. Further, the
solid materials of the specific gravity of 1 or higher are
composed of waste. Still further, the solid materials of
the specific gravity of 1 or higher are formed by binding
waste.
[0021] The water absorbent material includes a salt
forming modified polymer compound manufactured by
introducing an acidic group to the polymer compound
including acrylonitrile and at least one or more kinds of
styrene and/or conjugated dienes to form a salt together
with metal. The metal is one or two or more kinds of met-
als selected from a group including zinc, copper and sil-
ver.
[0022] Further, the water absorber according to the
present invention includes a surface active agent in the
water permeable bag type member. The surface active
agent is an anionic surface active agent and/or a non-
ionic surface active agent.
[0023] Magnetic materials are composed of waste, or
the magnetic materials are formed by binding waste.
[0024] Further, in the water absorber according to the
present invention, the water absorbent material includ-
ing as a main component, a modified polymer com-
pound manufactured by introducing an acidic group to
a polymer compound including acrylonitrile and at least
one or more kinds of styrene and/or conjugated dienes
obtained from wastes and the magnetic materials are
included in the water permeable bag type member.
[0025] The water absorber further includes a support-
er in the water permeable bag type member.
[0026] For the supporter, a flexible network member
is used. The water absorbent material is supported by
the supporter.
[0027] In the water absorber according to the present
invention, solid materials of specific gravity of 1 or higher
are put in the water permeable bag type member. The
solid materials of specific gravity of 1 or higher are com-
posed of natural minerals. Further, the solid materials of
specific gravity of 1 or higher are composed of waste.
Still further, the solid materials of the specific gravity of
1 or higher are formed by binding waste.
[0028] The water absorbent material includes a salt
forming modified polymer compound manufactured by
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introducing an acidic group to the polymer compound
including acrylonitrile and at least one or more kinds of
styrene and/or conjugated dienes to form a salt together
with metal. The metal is composed of one or two or more
kinds of metals selected from a group including zinc,
copper and silver.
[0029] In the water absorber according to the present
invention, a surface active agent is put in a water per-
meable bag type member.
[0030] The surface active agent is an anionic surface
active agent and/or a non-ionic surface active agent.
[0031] Magnetic materials are composed of waste or
formed by binding waste.
[0032] Additionally, according to a method for produc-
ing a water absorber of the present invention, a water
absorbent material and materials to be sucked are put
in a water permeable bag type member. The materials
to be sucked are magnetic materials. The water absorb-
ent material uses as a main component a modified pol-
ymer compound manufactured by introducing an acidic
group to a polymer compound including acrylonitrile and
at least one or more kinds of styrene and/or conjugated
dienes.
[0033] In the method for producing a water absorber
according to the present invention, a supporter is put in
the water permeable bag type member. For the support-
er, a flexible network member is used.
[0034] Further, the water absorbent material uses as
a main component a modified polymer compound man-
ufactured by introducing an acidic group to a polymer
compound including acrylonitrile and at least one or
more kinds of styrene and/or conjugated dienes.
[0035] The polymer compound including acrylonitrile
and at least one or more kinds of styrene and/or conju-
gated dienes is obtained from wastes.
[0036] In the method for producing a water absorber
according to the present invention, solid materials of
specific gravity of 1 or higher are put in the water per-
meable bag type member.
[0037] The solid materials of specific gravity of 1 or
higher are composed of natural minerals or waste. The
solid materials are further formed by binding waste.
[0038] The water absorbent material employed in the
method for producing a water absorber according to the
present invention includes a salt forming modified poly-
mer compound manufactured by introducing an acidic
group to a polymer compound including acrylonitrile and
at least one or more kinds of styrene and/or conjugated
dienes to form a salt together with metal. Here, the metal
is composed of one or two or more kinds of metals se-
lected from a group including zinc, copper and silver.
[0039] In the method for producing a water absorber
according to the present inventi on, a surface active
agent is put in the water permeable bag type member.
For the surface active agent, an anionic surface active
agent and/or a non-ionic surface active agent are used.
[0040] Magnetic materials are composed of waste
and formed by binding waste.

[0041] Further, in the method for producing a water
absorber according to the present invention, the water
permeable bag type member is filled with a water ab-
sorbent material including as a main component a mod-
ified polymer compound manufactured by introducing
an acidic group to the polymer compound including
acrylonitrile and at least one or more kinds of styrene
and/or conjugated dienes obtained from wastes and
magnetic materials.
[0042] In the method for producing a water absorber
according to the present invention, a supporter is put in
the water permeable bag type member. For the support-
er, a flexible network member is used. The water ab-
sorbent material is supported by the supporter.
[0043] In the method for producing a water absorber
according to the present invention, solid materials of
specific gravity of 1 or higher are put in the water per-
meable bag type member. The solid materials with
which the water permeable bag type member is filled
are composed of natural minerals of specific gravity of
1 or higher, or waste and further formed by binding
waste.
[0044] The water absorbent material includes a salt
forming modified polymer compound manufactured by
introducing an acidic group to a polymer compound in-
cluding acrylonitrile and at least one or more kinds of
styrene and/or conjugated dienes obtained from wastes
forms a salt together with metal. Here, the metal is com-
posed of one or two or more kinds of metals selected
from a group including zinc, copper and silver.
[0045] In the method for producing a water absorber
according to the present invention, a surface active
agent is put in the water permeable bag type member.
For the surface active agent, an anionic surface active
agent and/or a non-ionic surface active agent are used.
[0046] Magnetic materials are composed of waste or
formed by binding waste.
[0047] Further, in the water absorber according to the
present invention, a modified polymer compound and a
supporter are put in the water permeable bag type mem-
ber, the modified polymer compound being manufac-
tured by introducing an acidic group to the polymer com-
pound including acrylonitrile and at least one or more
kinds of styrene and/or conjugated dienes is obtained
from wastes and a supporter. For the supporter, a flex-
ible network member is used. The modified polymer
compound is supported by the supporter.
[0048] The solid materials of specific gravity of 1 or
higher used in the water absorber according to the
present invention are included in the water permeable
bag type member. The solid materials of specific gravity
of 1 or higher are composed of natural minerals, waste,
formed by binding waste, or composed of waste having
a magnetism.
[0049] Further, in the method for producing a water
absorber according to the present invention, a modified
polymer compound and a supporter are put in the water
permeabl e bag type member, the modified polymer
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compound being manufactured by introducing an acidic
group to a polymer compound including acrylonitrile and
at least one or more kinds of styrene and/or conjugated
dienes is obtained from wastes and a supporter. For the
supporter, a flexible network member is employed. The
modified polymer compound is supported by the sup-
porter.
[0050] Solid materials of specific gravity of 1 or higher
used in the method for producing a water absorber ac-
cording to the present invention are included in the water
permeable bag type member. The solid materials are
composed of natural mineral, waste, formed by binding
waste, or composed of waste having a magnetism.
[0051] Further, in the method for producing a water
absorber according to the present invention, a modified
polymer compound and a supporter are put in the water
permeable bag type member, the modified polymer
compound being manufactured by introducing an acidic
group to a polymer compound including acrylonitrile and
at least one or more kinds of styrene and/or conjugated
dienes to form a salt together with metal and a supporter.
For the supporter, a flexible network member is em-
ployed. The modified polymer compound is supported
by the supporter. Here, the metal is composed of one or
two or more kinds of metals selected from a group in-
cluding zinc, copper and silver.
[0052] In the water absorber according to the present
invention, solid materials having specific gravity of 1 or
higher are put in the water permeable bag type member.
The solid materials having the specific gravity of 1 or
higher used in the water absorber according to the
present invention are composed of natural minerals,
waste, formed by binding waste, or composed of waste
having a magnetism.
[0053] Further, in the water absorber according to the
present invention, a modified polymer compound and a
supporter are put in the water permeable bag type mem-
ber, the modified polymer compound being manufac-
tured by introducing an acidic group to the polymer com-
pound including acrylonitrile and at least one or more
kinds of styrene and/or conjugated dienes is obtained
from wastes forms a salt together with metal and a sup-
porter. The polymer compound is composed of wastes.
For the supporter, a flexible network member is used.
The modified polymer compound is supported by the
supporter. Here, the metal is composed of one or two or
more kinds of metals selected from a group including
zinc, copper and silver.
[0054] In the water absorber according to the present
invention, solid materials having specific gravity of 1 or
higher are included in the water permeable bag type
member. The solid materials of specific gravity of 1 or
higher used in the water absorber according to the
present invention are composed of natural minerals,
waste, formed by binding waste, or composed of waste
having a magnetism.
[0055] Further, in the method for producing a water
absorber according to the present invention, the water

permeable bag type member a modified polymer com-
pound and a supporter are put in the water permeable
bag type member in which an acidic group introduced
to the polymer compound including acrylonitrile and at
least one or more kinds of styrene and/or conjugated
dienes to form a salt together with metal and a flexible
network member. The flexible network member is used
as a supporter. The modified polymer compound is sup-
ported by the supporter. Here, the metal is composed of
one or two or more kinds of metals selected from a group
including zinc, copper and silver.
[0056] In the method for producing a water absorber
according to the present invention, solid materials hav-
ing specific gravity of 1 or higher are included in the wa-
ter permeable bag type member. The solid materials of
specific gravity of 1 or higher used in the water absorber
according to the present invention are composed of nat-
ural minerals, waste, formed by binding waste, or com-
posed of waste having a magnetism.
[0057] Further, in the method for producing a water
absorber according to the present invention, a modified
polymer compound and a supporter are put in the water
permeable bag type member, the modified polymer
compound being manufactured by introducing an acidic
group to the polymer compound including acrylonitrile
and at least one or more kinds of styrene and/or conju-
gated dienes is obtained from wastes forms a salt to-
gether with metal and a supporter. For the polymer com-
pound, wastes are used. For the supporter, a flexible
network member is used. The modified polymer com-
pound is supported by the supporter. Here, the metal is
composed of one or two or more kinds of metals select-
ed from a group including zinc, copper and silver.
[0058] In the method for producing a water absorber
according to the present invention, solid materials hav-
ing specific gravity of 1 or higher are included in the wa-
ter permeable bag type member. The solid materials of
specific gravity of 1 or higher used in the method for pro-
ducing a water absorber according to the present inven-
tion are composed of natural minerals, waste, formed
by binding waste, or composed of waste having a mag-
netism.
[0059] Further, in the water absorber according to the
present invention, a modified polymer compound and a
surface active agent and a supporter are packed in the
water permeable bag type member, the modified poly-
mer compound manufactured by introducing an acidic
group to the polymer compound including acrylonitrile
and at least one or more kinds of styrene and/or conju-
gated dienes. For the supporter, a flexible network mem-
ber is used. The modified polymer compound is support-
ed by the supporter. For the surface active agent, there
are used an anionic surface active agent and/or a non-
ionic surface active agent. The solid materials of specific
gravity of 1 or higher used in the water absorber accord-
ing to the present invention are composed of natural
minerals, waste, formed by binding waste, or composed
of waste having a magnetism.
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[0060] Further, in the water absorber according to the
present invention, the water permeable bag type mem-
ber a modified polymer compound and a supporter is
put in the water permeable bag type member, the mod-
ified polymer compound being manufactured by intro-
ducing an acidic group to the polymer compound includ-
ing acrylonitrile and at least one or more kinds of styrene
and/or conjugated dienes obtained from wastes, a sur-
face active agent and a supporter. For the supporter, a
flexible network member is used. The modified polymer
compound is supported by the supporter. For the sur-
face active agent, there are used an anionic surface ac-
tive agent and/or a non-ionic surface active agent. Solid
materials of specific gravity of 1 or higher are included
in the water permeable bag type member. The solid ma-
terials of specific gravity of 1 or higher used in the water
absorber according to the present invention are com-
posed of natural minerals, waste, formed by binding
waste, or composed of waste having a magnetism.
[0061] Further, in the method for producing a water
absorber according to the present invention, a modified
polymer compound and a surface active agent and a
supporter are packed in the water permeable bag type
member, the modified polymer compound manufac-
tured by introducing an acidic group to the polymer com-
pound including acrylonitrile and at least one or more
kinds of styrene and/or conjugated dienes. For the sup-
porter, a flexible network member is used. The modified
polymer compound is supported by the supporter. For
the surface active agent, there are used an anionic sur-
face active agent and/or a non-ionic surface active
agent. Solid materials of specific gravity of 1 or higher
are included in the water permeable bag type member.
The solid materials of specific gravity of 1 or higher used
in the method for producing the water absorber accord-
ing to the present invention are composed of natural
minerals, waste, formed by binding waste, or composed
of waste having a magnetism.
[0062] Further, in the method for producing a water
absorber according to the present invention, a modified
polymer compound and a supporter is put in the water
permeable bag type member, the modified polymer
compound being manufactured by introducing an acidic
group to the polymer compound including acrylonitrile
and at least one or more kinds of styrene and/or conju-
gated dienes obtained from wastes, a surface active
agent and a supporter. For the supporter, a flexible net-
work member is used. The modified polymer compound
is supported by the supporter. For the surface active
agent, there are used an anionic surface active agent
and/or a non-ionic surface active agent. Solid materials
of specific gravity of 1 or higher are included in the water
permeable bag type member. The solid materials of spe-
cific gravity of 1 or higher used in the method for pro-
ducing the water absorber according to the present in-
vention are composed of natural minerals, waste,
formed by binding waste, or composed of waste having
a magnetism.

[0063] The present invention relates to a method for
conveying a water absorber in which the water absorber
including a water absorbent material and materials to
be sucked in a water permeable bag type member by
sucking. The water absorber including the water absorb-
ent material and magnetic materials in the water perme-
able bag type member is magnetically sucked.
[0064] The water absorbent material includes as a
main component, a modified polymer compound man-
ufactured by introducing an acidic group to a polymer
compound including acrylonitrile and at least one or
more kinds of styrene and/or conjugated dienes. The
water absorber further includes a supporter in the water
permeable bag type member. For the supporter, a flex-
ible network member is used.
[0065] The water absorbent material includes, as a
main component, a modified polymer compound man-
ufactured by introducing an acidic group to a polymer
compound including acrylonitrile and at least one or
more kinds of styrene and/or conjugated dienes and the
water absorbent material is supported by the supporter.
[0066] The polymer compound including acrylonitrile
and at least one or more kinds of styrene and/or conju-
gated dienes is obtained from wastes.
[0067] The water absorber further includes solid ma-
terials of specific gravity of 1 or higher in the water per-
meable bag type member. The solid materials of specific
gravity of 1 or higher used in the method for conveying
a water absorber according to the present invention are
composed of natural minerals, waste, formed by binding
waste, or waste having a magnetism.
[0068] The water absorbent material includes a salt
forming modified polymer compound manufactured by
introducing an acidic group to the polymer compound
including acrylonitrile and at least one or more kinds of
styrene and/or conjugated dienes to form a salt together
with metal. Here, the metal is composed of one or two
or more kinds of metals selected from a group including
zinc, copper and silver.
[0069] Further, a surface active agent is included in
the water permeable bag type member. For the surface
active agent, there are employed an anionic surface ac-
tive agent and/or a non-ionic surface active agent.
[0070] Magnetic materials are composed of waste, or
the magnetic materials are formed by binding waste.
[0071] The present invention concerns a method for
conveying a water absorber in which the water absorber
including a water absorbent material having, as a main
component, a modified polymer compound manufac-
tured by introducing an acidic group to a polymer com-
pound including acrylonitrile and at least one or more
kinds of styrene and/or conjugated dienes obtained from
wastes and magnetic materials in a water permeable
bag type member is magnetically sucked. The water ab-
sorber further includes a supporter in the water perme-
able bag type member. For the supporter, a flexible net-
work member is used. The water absorbent material is
supported by the supporter. The water absorber further
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includes solid materials of specific gravity of 1 or higher
in the water permeable bag type member. Solid materi-
als of specific gravity of 1 or higher used in the method
for conveying a water absorber according to the present
invention are composed of natural minerals, waste,
formed by binding waste, or waste having a magnetism.
[0072] The water absorbent material includes a salt
forming modified polymer compound manufactured by
introducing an acidic group to the polymer compound
including acrylonitrile and at least one or more kinds of
styrene and/or conjugated dienes obtained from wastes
forms a salt together with metal. Here, the metal is com-
posed of one or two or more kinds of metals selected
from a group including zinc, copper and silver.
[0073] Further, the water absorber includes a surface
active agent in the water permeable bag type member.
For the surface active agent, there are employed an an-
ionic surface active agent and/or a non-ionic surface ac-
tive agent.
[0074] As magnetic materials, waste or materials
formed by binding waste is employed.
[0075] Still further objects of the present invention and
specific advantages obtained by the present invention
will be more apparent hereinafter from the description
of embodiments by referring to the drawings.

Brief Description of the Drawings

[0076]

Fig. 1 is a sectional view of a water absorber ac-
cording to the present invention when the water ab-
sorber is dried.
Fig. 2 is a sectional view of the water absorber ac-
cording to the present invention when the water ab-
sorber absorbs water to swell.
Fig. 3 is a sectional view of a water absorber includ-
ing a supporter according to the present invention
when the water absorber is dried.
Fig. 4 is a sectional view of the water absorber in-
cludingthe supporter according to the present in-
vention when the water absorber absorbs water to
swell.
Fig. 5 is a view showing a conveying manner when
a water absorber according to the present invention
is magnetically sucked and conveyed.
Fig. 6 is a view showing a conveying manner when
a water absorber according to the present invention
is magnetically sucked and conveyed.

Best Mode for Carrying Out the Invention

[0077] Now, embodiments of the present invention
will be described in detail by referring to the drawings.
As a water absorber for removing unnecessary water or
a water absorber having a function of a sandbag to
which the present invention is applied, a water absorber
1 as shown in Figs. 1 to 4 will be described below.

[0078] The water absorber 1 for removing unneces-
sary water or the water absorber 1 having a function as
a sandbag comprises a water permeable bag type mem-
ber 2, a water absorbent material 3 and materials 4 to
be sucked included in the water permeable bag type
member 2. More specifically, the water absorber 1 for
removing unnecessary water or the water absorber 1
having a function of a sandbag comprises, in its dried
state, the water absorbent material 3a and the materials
4 to be sucked as shown in a sectional view of Fig. 1,
and comprises, in its water absorbing and swelling state,
the water absorbent material 3b including a modified
polymer compound and the materials 4 to be sucked as
shown in a sectional view of Fig. 2. Further, a sectional
view of a water absorber 1 including a supporter 5 ac-
cording to the present invention in its dried state is
shown in Fig. 3 and a sectional view of the water ab-
sorber 1 in its water absorbing and swelling state is
shown in Fig. 4.
[0079] As the water absorbent material 3 according to
the present invention, a water absorbent material well-
known in itself may be employed. Preferably, is used a
water absorbent material including, as a main compo-
nent, a modified polymer compound manufactured by.
introducing an acidic group to a polymer compound in-
cluding acrylonitrile and at least one or more kinds of
styrene and/or conjugated dienes.
[0080] As the polymer compounds used in the present
invention and including acrylonitrile and at least one or
more kinds of styrene and/or conjugated dienes, an
acrylonitrile unit is included within a range of about 5 to
80 mole % in the polymer compound, preferably includ-
ed within a range of about 10 to 60 mole % and more
preferably included within a range of about 20 to 50 mole
%. For allowing a modified polymer compound obtained
by acidifying the polymer compound to effectively func-
tion as a water absorbent polymer compound without
substantially showing a water solubility, the above-de-
scribed content of acrylonitrile unit is preferably about 5
mole % or more. Further, in order to prevent the polymer
compound from being cured, to allow the polymer com-
pound to be easily pulverized to small pieces in a pro-
ducing step of the water absorber according to the
present invention, however, to prevent the content of
styrene and/or conjugated diene units in the polymer
compound from being reduced and the introduction rate
of an acidic group from being'lowered, and to achieve a
water absorptivity especially for aqueous electrolyte so-
lution, the above-described content is preferably about
80 mole % or lower.
[0081] As the polymer compounds used in the present
invention, are desirably employed polymer compounds
including at least one or more kinds of styrene and/or
conjugated dienes as component units except acryloni-
trile, such as butadiene or isoprene, of about 20 to 95
mole %, preferably of about 40 to 85 mole % and more
preferably of about 50 to 80 mole %.
[0082] These component units such as the styrene
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and/or conjugated dienes are required in order to intro-
duce an acidic group to the polymer compound by acid-
ifying the polymer compound and to improve the water
absorptivity of the absorbent polymer compound to be
purified, especially a water absorptivity to the aqueous
electrolyte solution.
[0083] When a prescribed amount of acrylonitrile and
styrene and/or conjugated dienes is included in the pol-
ymer compound used in the present invention, still an-
other component units may be included.
[0084] Although these other component units are not
especially limited to specific materials, there may be
enumerated, for example, maleic anhydride, itaconic
anhydride, α-methyl styrene, acrylamide, methacryla-
mide, acrylic acid or acrylic ester, methacrylic acid or
methacrylic ester, vinyl acetate, vinyl chloride, ethylene,
propylene, butylene, vinyl pyrrolidone, or vinyl pyridine,
etc. Acrylic ester and methacrylic ester preferably have
the number of carbons of about 1 to 10 and may be sat-
urated or unsaturated.
[0085] The weight average molecular weight (Mw) of
the polymer compound used in the present invention is
ordinarily located within a range of about 1,000 to
20,000,000, and preferably within a range of about
10,000 to 1,000,000. For allowing a modified polymer
compound obtained when the polymer compound is
acidified to effectively function as a water absorbent pol-
ymer compound without substantially showing a water
solubility, the weight average molecular weight (Mw) is
preferably about 1,000 or more. Further, in order to ef-
ficiently advance an acidifying reaction for introducing
an acidic group to a copolymer and reduce a reaction
time, the weight average molecular weight (Mw) is pref-
erably about 20,000,000 or smaller.
[0086] As the polymer compounds employed in the
present invention, there are preferably used polymer
materials including, for instance, ABS (acrylonitrile-
butadiene-styrene) resin, SAN (styrene-acrylonitrile)
resin, ASA (acrylonitrile-styrene-acrylamide) resin, ACS
(acrylonitrile-chlorinated polyethylene-styrene) resin,
AAS (acrylonitrile-acrylate-styrene) resin, NBR (acrylo-
nitrile-butadiene) rubber, etc. These materials may be
newly produced and unused granular resins (virgin pel-
lets) or used resins formed for the purpose of a specific
use or wastes. As the wastes, there are exemplified, for
example, waste products (incomplete products) in the
process of production of resin materials or molded prod-
ucts, casings or various kinds of parts materials which
have been already used for electric products or motor
vehicles, etc., tubes or hoses, or various kinds of cush-
ioning materials, etc. The used resins mean resins re-
covered from the above-mentioned wastes, etc. The
wastes in the present invention may be any of those dis-
charged from factories, shops, homes, etc. Since most
of the wastes, for instance, incomplete products, or the
like recovered from the factories or the shops have com-
positions relatively more uniform than general waste
from the homes or the like, they are more desirable.

[0087] As the polymer compounds used in the present
invention, alloy materials of the above-described poly-
mer materials and other resins may be used. For in-
stance, there may be employed the used resins or the
wastes including well-known addition agents such as a
pigment, a stabilizer, a flame retarder, a plasticizer, a
filler, other adjuvants, etc. Further, the mixture of the
used resins or the wastes with the unused materials (vir-
gin materials) may be used.
[0088] As other resins to be mixed with the polymer
materials in the alloy materials, resins which have been
well-known in themselves may be used and such resins
as not to interfere with the acidifying process of the
present invention are preferable. As such resins, there
may be specifically exemplified, for instance, polyphe-
nylene ether, polycarbonate, polyphenylene sulfide, pol-
yethylene terephthalate, polybutylene terephthalate,
polyamide, polyester, etc. The amount of mixture of
these resins is preferably about 60 wt% or lower relative
to the polymer materials in order to smoothly advance
the acidifying process.
[0089] The polymer compound employed in the
present invention is preferably pulverized to small piec-
es for convenience in the acidifying process to introduce
an acidic group thereto. Methods for pulverizing the pol-
ymer compound into small pieces are not especially lim-
ited specific methods, however, there may be exempli-
fied the following methods. For instance, there is used
a method in which the polymer compound is pulverized
by a pulverizer, and then, the small pieces are screened.
Specially, when the polymer compound includes a rub-
ber component, the polymer compound is preferably
pulverized after a freezing treatment. Further, there may
be used a method that the polymer compound is heated
and melted to pelletize it into very small beads. The size
of the small pieces of the polymer compound is prefer-
ably set to about 3.5 meshes or smaller. The above-de-
scribed range is desirable to increase the surface area
of a material made to react, easily perform an acidifying
reaction, decrease a reaction time, increase acidic
group density in forming the acidic group in the acidify-
ing process and improve a water absorptivity (perform-
ance as the water absorbent polymer compound).
[0090] When inorganic materials are further included
in the polymer compound of the present invention, the
acidifying process for introducing the acidic group there-
to is accelerated. That is, the periphery of an inorganic
pigment is liable to be acidified and the inorganic pig-
ment departs from the polymer compound upon reaction
and an acid easily filtrates into the surface of the polymer
compound. Accordingly, the acidic group density is in-
creased in forming the acidic group due to the acidifying
process to improve the water absorptivity. Therefore, in
the present invention, the inorganic materials are pref-
erably included in the polymer compound of the present
invention.
[0091] As the inorganic materials, carbon black or/
and titanium oxide are preferable. These carbon black
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and titanium oxide may be those ordinarily used as, for
instance, a coloring agent, a reinforcing agent and an
electrically conductive additive. Specifically, the carbon
black may be produced by any method of, for instance,
a channel method, a furnace method, and a thermal
method. The methods may be independently used or a
plurality of them may be used at the same time. The av-
erage particle diameter is ordinarily about 0.005 to 100
m, and preferably, about 0.01 to 10 m. Further, the tita-
nium oxide may be any type of a rutile, an anatase and
an ultrafine titanium. These types are respectively inde-
pendently used or a plurality of them may be used at the
same time. The average particle diameter is ordinarily
about 0.01 to 50 m, preferably, about 0.05 to 10 m.
[0092] The content of the carbon black or the titanium
oxide included in the polymer compound is about 0.01
to 20 wt% and preferably about 0.05 to 10 wt% relative
to the weight of the polymer compound in a dry state.
[0093] As a method for introducing an acidic group to
the polymer compound, there is exemplified, for in-
stance, a method for acidifying the polymer compound.
The polymer compound is acidified to be converted to
a water absorbent polymer compound. More specifical-
ly, while a part of acrylonitrile in the polymer compound
becomes an amide group, a carboxyl group, or a salt
thereof, the acidic group is introduced to styrene or con-
jugated dienes.
[0094] As acids utilized for the acidifying process in
the present invention, inorganic acids capable of intro-
ducing an acidic group to styrene or conjugated dienes
are preferable. As the inorganic acids, there are specif-
ically exemplified, for instance, a sulfonation agent such
as concentrated sulfuric acid, sulfuric anhydride, fuming
sulfuric acid, chlorosulfonic acid, etc., or nitric acid, fum-
ing nitric acid, phosphoric acid, phosphorus chloride,
phosphorus oxide, etc. Concentrated sulfuric acid, sul-
furic anhydride, fuming sulfuric acid and chlorosulfonic
acid are preferable among them. Specially, the concen-
trated sulfuric acid of about 70 wt% or higher is more
preferable. These inorganic acids may be respectively
independently used or two or more kinds of inorganic
acids may be used at the same time. When the inorganic
acids are used at the same time, they may be mixed
together, or gradually added. For instance, the polymer
compound is initially treated with concentrated sulfuric
acid, and then, sulfuric anhydride is added to the treated
polymer compound to obtain a water absorbent polymer
compound stable in form. The above-described polymer
compound can be obtained, because a nitrile part of the
polymer compound firstly mainly undergoes a hydrolytic
reaction due to the treatment with the concentrated sul-
furic acid, then, styrene or conjugated diene parts are
forcedly sulfonate-bridged due to the treatment with sul-
furic anhydride so that a water absorbent polymer com-
pound having a high degree of bridging can be obtained.
Accordingly, the above-described acidifying process is
one of the preferred embodiments of acidifying process-
es in the present invention.

[0095] The amount (charge) of inorganic acids used
for the reaction is about 1 to 500 times, preferably about
10 to 200 times as much as the weight of the polymer
compound.
[0096] To promote the production of an acidic group
and to provide an absorptivity by increasing the rate of
introduction of the acidic group to styrene or conjugated
dienes or the hydrolytic reactivity of an acrylonitrile
group, the charge of the inorganic acids is preferably
about 1 time as much as the weight of the polymer com-
pound. Further, the charge of the inorganic acids is pref-
erably about 500 times as much as the weight of the
polymer compound from the viewpoints of profitability
and workability.
[0097] The acidifying process in the present invention
may be carried out in inorganic acid or may be carried
out in a system using an organic solvent.
[0098] As organic solvents usable in the acidifying
process, there may be enumerated, for instance,
aliphatic halogenated hydrocarbons having the number
of carbons of about 1 to 2, preferably, 1, 2-dichlo-
roethane, chloroform, dichloromethane, 1,1-dichlo-
roethane, etc., aliphatic cyclic hydrocarbons, preferably,
cyclohexane, methyl cyclohexane, cyclopentane, etc.,
nitromethane, nitrobenzene, sulfur dioxide, paraffinic
hydrocarbons, preferably, having the number of carbons
of about 1 to 7, acetonitrile, carbon disulfide, tetrahydro-
furan, tetrahydropyran, 1,2-dimethoxyethane, acetone,
methyl ethyl ketone, thiophene, etc. Aliphatic halogen-
ated hydrocarbons having the number of carbons of
about 1 to 2, aliphatic cyclic hydrocarbons, nitrometh-
ane, nitrobenzene, sulfur dioxide are preferable. These
solvents may be independently used or a plurality of sol-
vents may be mixed together to use the mixture. In the
mixed solvent, the mixture ratio is not especially limited
to a specific value.
[0099] The weight of these organic solvents is prefer-
ably lower than about 200 times as much as the weight
of the polymer compound. The above-described range
is preferable in order to enhance the reactivity of the
acidifying process and in economical point of view.
[0100] In the acidifying process, Lewis bases may be
used as desired. As the Lewis bases, there may be ex-
emplified, for instance, alkyl phosphate such as triethyl
phosphate, trimethyl phosphate, etc., dioxane, acetic
anhydride, ethyl acetate, ethyl palmitate, diethyl ether,
thioxane, etc.
[0101] In this connection, the inorganic acids or the
organic solvents used once in the acidifying process
may be recovered as they are after the reaction is com-
pleted, or recovered by a method such as sampling or
distilling and reused for a reaction.
[0102] In the present invention, the polymer com-
pound is subjected to the acidifying process to introduce
the acidic group to styrene and/or conjugated dienes
and to convert a nitrile group to an amide group or car-
boxyl group due to a hydrolytic reaction in an acryloni-
trile unit, so that the polymer compound is converted to
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a modified polymer compound having a water absorp-
tivity (water absorbent polymer compound).
[0103] As the acidic groups (ionic groups) introduced
to styrene or conjugated diene units by the acidifying
process, there may be specifically enumerated a sulfon-
ic group which may form salts expressed by a formula
-SO3M (in the formula, M designates a hydrogen atom
or cation of metal such as sodium, potassium, etc.), a
substituent group which may form salts expressed by a
formula -PO(OM1) (OM2) or a formula -CH2PO(OM1)
(OM2) (in the formulas, M1 and M2 are the same or dif-
ferent from each other and have the same meaning as
the above-described M), -NO2, etc. In addition, there
may be exemplified a sulfate group which may form salts
expressed by a formula -OSO3M (in the formula, M des-
ignates the same meaning as the above-described M),
a phospho group which may form salts expressed by a
formula -OPO(OM1) (OM2) (in the formula, M1 and M2
are the same or different from each other and have the
same meaning as the above-described M), a hydroxyl
group which may form salts expressed by a formula
-OM3 (in the formula, M3 has the same meaning as the
above-described M), a carboxyl group which may form
salts expressed by a formula -COOM4 (in the formula,
M4 designates the same meaning as the above-de-
scribed M), etc. The sulfonic group or the salts thereof
are preferable among these acidic groups. Only one
kind of these acidic groups may be introduced to the pol-
ymer compound or two or more kinds of acidic groups
may be introduced to the polymer compound.
[0104] In order to satisfy a performance as the water
absorbent polymer compound, the amount of the acidic
group included in the modified polymer compound is lo-
cated within a range of about 5 to 95 mole % relative to
all monomer units, and preferably within a range of
about 10 to 70 mole %. The amount of the acidic group
is preferably about 95 mole % or lower relative to all the
monomer units to realize effects that the modified poly-
mer compound does not substantially show a water sol-
ubility and effectively shows a water absorptivity. Fur-
ther, in order to effectively maintain the effect of water
absorptivity, the amount of the acidic group is preferably
set to about 5 mole % or higher relative to all the mon-
omer units.
[0105] When the acidic group in the modified polymer
compound is a sulfonic group, a copolymer is made to
directly react with the sulfonation agent well-known in
itself such as concentrated sulfuric acid, sulfuric anhy-
dride, fuming sulfuric acid, chlorosulfonic acid, etc., or
the polymer compound is made to react with the sul-
fonation agent while the polymer compound is dissolved
or dispersed in an organic solvent to introduce the sul-
fonic group thereto, and the obtained material is subse-
quently neutralized by a basic compound (for instance,
sodium hydroxide, potassium hydroxide, etc.) to be con-
verted into sulfonate.
[0106] When the acidic group in the modified polymer
compound is a -PO(OH)2 group, phosphorus trioxide is

added to a solvent, and further, a hydrolysis is carried
out to firstly introduce the -PO(OH)2 group, and then,
the obtained material is made to react with a basic com-
pound (for instance, sodium hydroxide, potassium hy-
droxide, etc.) to obtain a salt of the -PO(OH)2 group.
When the acidic group in the modified polymer com-
pound is a -CH2PO(OH)2 group or the salt thereof, the
acidic group can be also introduced to the polymer com-
pound by a method well-known in itself.
[0107] When the acidic group in the modified polymer
compound is a -NO2 group, the mixed solution of sulfuric
acid and nitric acid is made to react with the polymer
compound to introduce the acidic group to the polymer
compound.
[0108] As for a method for introducing a sulfate group
which may form salts, the polymer compound preferably
having unsaturated bonds is made to react with aque-
ous sulfuric acid solution of high temperature to first in-
troduce the sulfate group thereto, and then, the obtained
material is made to react with a basic compound (for
instance, sodium hydroxide, potassium hydroxide, etc.)
to obtain sulfate.
[0109] As for a method for introducing a carboxyl
group which may form salts to the polymer compound,
n-butyl lithium is preferably added to the polymer com-
pound having aromatic rings, and then, the obtained
material is made to react with dry ice to introduce the
carboxyl group thereto. Then, the obtained material is
made to react with a basic compound (for instance, so-
dium hydroxide, potassium hydroxide, etc.) to obtain
carboxylate.
[0110] As for a method for introducing a -OPO(OH)2
group which may form salts to the polymer compound,
phosphorus trichloride is preferably added to the poly-
mer compound having unsaturated bonds and then hy-
drolyzed to firstly introduce the -OPO(OH)2 group there-
to, and then, the obtained material is made to react with
a basic compound (for instance, sodium hydroxide, po-
tassium hydroxide, etc.) so that a salt of the -OPO(OH)2
group can be obtained.
[0111] As for a method for introducing a hydroxyl
group which may form salts to the polymer compound,
the polymer compound having unsaturated bonds is
preferably made to react with aqueous sulfuric acid so-
lution to firstly introduce the hydroxyl group thereto, and
then, the obtained material is made to react with a basic
compound (for instance, sodium hydroxide, potassium
hydroxide, etc.) so that a salt thereof can be obtained.
[0112] The acidifying reaction in the present invention
is preferably performed under the following conditions
to introduce the prescribed amount of acidic group to
the copolymer.
[0113] Although the reaction temperature is not gen-
erally determined since it is greatly different depending
on whether or not the organic solvent is used, the reac-
tion temperature is usually located within a range of
about 0 to 200°C and preferably within a range of about
30 to 120°C. The reaction temperature is preferably
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about 0°C or higher in order to accelerate a reaction
speed to some degree in view of practicability and to
obtain a modified polymer compound as a water absorb-
ent polymer compound having a good performance.
Further, the reaction temperature is preferably about
200°C or lower in order to avoid the molecular chains in
the polymer compound from being cut due to a thermal
decomposition and the modified polymer compound
from being dissolved in water.
[0114] Although the reaction time in the acidifying
process is not generally determined since it is greatly
different depending on the reaction temperature, the re-
action time is generally about 1 minute to 40 hours, and
preferably, about 5 minutes to 2 hours. The above-de-
scribed range is preferable to adequately advance the
reaction and improve a productive efficiency.
[0115] In the present invention, the products obtained
in the reactions as mentioned above may undergo a
post-treatment well-known in itself. Specifically, the
products in the reactions are preferably washed. As for
methods for washing the products of the reactions, there
may be exemplified a method for directly adding the
products of the reactions to a large amount of water or
aqueous basic solution, or a method for firstly filtering
the products of the reactions from a reaction system,
and filling a large amount of water or aqueous basic so-
lution with the filtered products, etc. At this time, the ni-
trile group in the polymer compound is converted to an
amide group or a carboxyl group and/or a salt thereof.
As basic materials used in the aqueous basic solution,
there may be enumerated compounds such as oxides,
hydroxides, carbonates, acetates, sulfates, phos-
phates, etc. of alkali metals (sodium, lithium, potassium,
etc.) or alkali earth metals (magnesium, calcium, etc.).
In this case, in order to improve the absorbing effect of
the modified polymer compound having a water absorp-
tivity (particularly, an absorbing effect to aqueous elec-
trolyte solution) and a deodorizing effect to ammonia
gas, only a rinsing operation is desirably carried out
without neutralizing.
[0116] The product of the reaction obtained as de-
scribed above is in a state of gel. Then, the product is
dried by solar drying, heating, reducing pressure, a cen-
trifugal force, press, etc. to obtain a desired water ab-
sorbent polymer compound.
[0117] In accordance with the treating methods as de-
scribed above, the nitrile group and the hydrolyticprod-
ucts thereof (amide group or carboxyl group and/or salt
thereof) and the water absorbent polymer compound
having the acidic group can be obtained. The water ab-
sorbent polymer compound includes a nitrile group hav-
ing no reaction to improve a water insolubility and gel
strength and its water absorptivity (specially, to the
aqueous electrolyte solution) is improved due to the hy-
drolyticproduct of the nitrile group and the acidic group.
[0118] In the present invention, the products obtained
in the above-described acidifying process do not under-
go a post-treatment and a drying operation, and the

above-described post-treatments are carried out as de-
sired after the acidifying process. Then, a salt forming
reaction is carried out relative to the obtained acidic
group as the product of the acidifying process to pro-
duce a salt forming modified polymer compound having
an antimicrobial property. In the present invention, the
water absorber including such salt forming modified pol-
ymer compound in the water absorbent material 3
shows one of preferred embodiments.
[0119] As described above, salts, preferably, salts
with silver, copper, zinc, etc. are formed to endow the
water absorber according to the present invention with
the antimicrobial property. The endowment of the anti-
microbial property makes it possible to suppress the ad-
hesion and breeding of microorganisms due to the re-
peated use of the water absorber, the discoloration of
the water absorber and the offensive odor of the water
absorber caused therefrom.
[0120] For forming a salt in the acidic group in the
acidifying process, a well-known post-treatment is car-
ried out as desired, and then, a well-known method may
be employed. As a preferred embodiment, there may be
exemplified a method for firstly filtering the product of
the reaction in the acidifying reaction system by a filter,
then, washing the product with a large amount of water
and then, adding a salt of metal such as silver, copper
or zinc thereto, or a method for directly adding the reac-
tion product system to the aqueous solution of metal salt
such as silver, copper or zinc.
[0121] In the present invention, organic or inorganic
salts or hydroxides except the above-described metal
salts can be used at the same time. As these salts or
hydroxides, there may be exemplified compounds such
as hydroxides, carbonates, acetates, sulfates, phos-
phates, organic salts of ammonium, alkali metals (for in-
stance, sodium, lithium, potassium, etc.), alkali earth
metals (for instance, magnesium, calcium, etc.) or other
metals (for instance, aluminum, titanium, germanium,
tin, iron, etc.).
[0122] Further, well-known antimicrobial materials
can be properly used at the same time. As the well-
known antimicrobial materials, there may be exempli-
fied inorganic antimicrobial materials, organic natural
material extractive antimicrobial materials, orga-
noaliphatic compound antimicrobial materials or orga-
noaromatic compound antimicrobial materials, etc.
[0123] As the inorganic antimicrobial materials, there
may be enumerated chlorine compounds such as sodi-
um hypochlorite, peroxides such as hydrogen peroxide,
borate compounds such as boric acid and sodium bo-
rate, copper compounds such as copper sulfate, zinc
compounds such as zinc sulfate and zinc chloride, sulfur
materials such as sulfur, calcium polysulfide and hydrat-
ed sulfur, calcium compounds such as calcium oxide,
silver compounds such as silver thiosulfate complex and
silver nitrate and others such as iodine, sodium silicoflu-
oride, etc.
[0124] As the organic natural material extractive anti-

19 20



EP 1 371 782 A1

12

5

10

15

20

25

30

35

40

45

50

55

microbial materials, there may be exemplified hinokitiol,
extract of a Moso-bamboo (Phyllostachys pubescens),
creosote oil, etc.
[0125] As the organoaliphatic compound antimicrobi-
al materials, there may be exemplified organic tin com-
pounds such as tributyltin oxide, cyclopentane deriva-
tives such as copper naphthenate, halides such as me-
thyl bromide, monohydric alcohol compounds such as
ethyl alcohol and isopropyl alcohol, dihydric alcohol
compounds such as 2-bromo-2-nitro-1, 3-propanediol,
saturated aldehyde such as formaldehyde and glutaral-
dehyde, carboxylic acid compounds such as sorbic acid
and potassium sorbate, ether compounds such as eth-
ylene oxide and propylene oxide, lactone compounds
such as beta-oxypropiolactone, quaternary ammonium
compounds such as 3-trimethoxysilyl propyl dimethyl
octadecyl ammonium chloride, amino acid derivatives
such as di(octylaminoethyl) glycine hydrochloride, sul-
fonic acid compounds such as sodium lauryl sulfate, hy-
droxamic acid compounds such as bis-dequalinium ac-
etate, cyanuric acid compounds such as chlorinated iso-
cyanuric acid, cyanic acid compounds such as methyl
isocyanate, sulfone compounds such as bis(trichlo-
romethyl) sulfone, guanidine compounds such as poly-
hexamethylene biguanidine hydrochloride, hydantoin
compounds such as 1, 3-dichloro-5, 5-dimethylhydan-
toin, dithiol compounds such as 5-oxy-3, 4-dichloro-1,
2-dithiol, arsine compounds such as iron methylarsi-
nate, phosphate compounds such as aluminum tris
(ethylphosphonate), thiocarbamate compounds, etc.
[0126] As the organoaromatic compound antimicrobi-
al materials, there are enumerated carbonate com-
pounds such as bis(4-nitro phenyl) carbonate, quater-
nary ammonium compounds such as benzalkonium
chloride and benzethonium chloride, monoamine com-
pounds such as 2,6-dichloro-4-nitroaniline,diamine
compounds such as potassium nitroethyl benzyl ethyl-
enediamine, hydroxylamine compounds such as alumi-
num N-nitroso-N-cyclohexyl hydroxylamine, anilide
compounds such as dihydro methyl oxathiin carboxani-
lide dioxide, imidazole compounds such as 2-(4-thia-
zolyl) benzimidazole, benzothiazole compounds such
as 5-methyl-1, 2, 4-triazolo-3, 4-benzothiazole, triazine
compounds such as 2, 4-dichloro-6-chloro anilino-1, 3,
5-triazine, guanidine compounds such as chlorhexidine
hydrochloride and chlorhexidine gluconate, pyridine
compounds such as cetylpyridinium chloride, pyrimidine
compounds such as dimethylpyrazolyl hydroxyphenyl
pyrimidine, halogenobenzene compounds such as 2, 2'-
methylene bis-3, 4, 6-trichlorophenol, benzenesulfonic
acid compounds such as copper hydroxynonyl benze-
nesulfonate, benzenecarboxylic acid compounds such
as benzoic acid, mercaptocarboxylic acid compounds
such as thimerosal, hydrocarboxylic acid compounds
such as ethyl oxybenzoate, monohydric phenol com-
pounds such as phenol and cresol, dihydric phenol com-
pounds such as resorcinol, phenyl ether compounds
such as phenoxyethanol, phenolate compounds such

as pentachloro phenyl laurate, phenyl compounds such
as triphenyltin oxide, biphenyl compounds such as
diphenyl, monohydric naphthol such as beta-naphthol,
naphthalene compounds such as monochloro naphtha-
lene, isoquinoline compounds such as dodecyl isoquin-
olinium bromide, and others such as nitrile compounds,
isothiazole compounds, thiadiazole compounds, halog-
enophenol compounds, pyrrole compounds, quinone
compounds, quinoline compounds, organophosphate
compounds, etc.
[0127] These reaction materials obtained as de-
scribed above are in a state of gel. Subsequently, they
are dried by solar drying, heating, reducing pressure, a
centrifugal force, press, etc. to obtain a desired salt
forming modified polymer compound having a water ab-
sorptivity and an antimicrobial property.
[0128] In the present invention, as the water absorb-
ent materials, materials having a simple water absorb-
ing function may be employed. For these materials, well-
known water absorbent materials can be used. As these
materials, there may be exemplified, gel bridged mate-
rials such as polyacrylate, polyvinyl alcohol, polyacryla-
mide, polyoxyethylene, polyamino acid, poly(N-alkyl vi-
nylacetamide), gel bridged materials of copolymers hav-
ing these units as main components, and reformed ma-
terials such as materials bridged or grafted to hy-
drophilic polymers including polysaccharides such as
starch, cellulose, etc.
[0129] However, for the purpose of effectively using
the used resins or the wastes of the polymer compound
including acrylonitrile and styrene or conjugated dienes
as materials with higher added values, the above-de-
scribed modified polymer compound is preferably used
and the salt forming modified polymer compound and
the well-known water absorbent materials are prefera-
bly used together as desired.
[0130] In the present invention, the material 4 to be
sucked is included as well as the water absorbent ma-
terial 3 in the water permeable bag type member. As the
material 4 to be sucked, a magnetic material having
magnetism is preferably used. The magnetic materials
are included as described above, so that the water ab-
sorber 1 is magnetically sucked by using a magnetic
suction means 6 as shown in Figs. 5 and 6 and can be
moved and conveyed by a conveyor or a crane or the
like. Accordingly, the absorber can be advantageously
conveyed to a risky place for persons to move and rap-
idly conveyed upon emergency. Further, the water ab-
sorber can be advantageously identified due to its mag-
netism.
[0131] As the materials having the magnetism, there
may be exemplified materials having ferrimagnetism,
ferromagnetism or parasitic magnetism. More specifi-
cally, as the ferromagnetic materials, there may be ex-
emplified iron, nickel, cobalt or alloys of them, alloys in-
cluding them, transition metals or alloys of them, and
alloys including rare earth elements. Further, as the fer-
rimagnetic materials, there may be exemplified magnet-
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ite, maghemite, hematite, manganese zinc ferrite, man-
ganese nickel ferrite, barium ferrite, strontium ferrite,
etc. These materials may be composed of natural min-
erals, waste, or materials formed by binding waste.
More specifically, these materials can be obtained from
inductor elements or speakers of used electric devices,
or the deflection yokes of televisions. Since these mem-
bers are hardly treated in the dismantling step of elec-
tronic devices, they are serviceable in view of effective
use of them. Further, a technique for obtaining the ferrite
using used dry cells is developed, which can be effec-
tively adapted to the present invention from the above
described point of view. These magnetic materials have
specific gravity larger than those of ordinary inorganic
materials to increase the weight of the water absorber,
so that even the water absorber which absorbs water
effectively and relatively increases its weight.
[0132] As a material for the water permeable bag type
member 2 of the present invention, a cloth composed of
natural fibers or synthetic fibers is used. As the natural
fibers, for instance, cotton, linen, silk, etc. may be ex-
emplified. As the synthetic fibers, there may be exem-
plified, polyamide, polyimide, polyester, polyethylene,
polypropylene, etc. The material is preferably com-
posed of a cloth formed by independently knitting or
weaving these fibers or the mixture of them. However,
according to circumstances, the material may be made
of a nonwoven fabric. Further, according to circumstanc-
es, the material may be composed of a film type member
having pores passing through the front and back there-
of.
[0133] In the present invention, a supporter 5 may be
included in the water permeable bag type member as
well as the water absorbent material 3 and the materials
4 to be sucked. This water absorber is one of preferred
embodiments of the present invention.
[0134] The form or material of the supporter in the
present invention which can support the modified poly-
mer compound is not especially limited to a specific form
or material. Here, the "support" may indicate the adhe-
sion or impregnation of the modified polymer compound
to prevent the modified polymer compound from being
extremely inclined in the water permeable bag type
member 2.
[0135] As the supporter, a network member having a
flexibility is specifically preferable. As the flexible net-
work member, a cloth composed of natural fibers or syn-
thetic fibers is used. As materials of them, the same ma-
terials as those of the water permeable bag type mem-
ber 2 can be used. That is, as natural fibers, for instance,
cotton, linen, silk, etc. may be exemplified. As the syn-
thetic fibers, there may be exemplified, polyamide, poly-
imide, polyester, polyethylene, polypropylene, etc.
These fibers are preferably knitted or woven independ-
ently or in mixture to form a cloth. However, according
to circumstances, the material may be made of a non-
woven fabric or paper. Further, according to circum-
stances, the material may be composed of a film type

member having pores passing through the front and
back thereof.
[0136] In this case, the supporter, preferably, the net-
work member having a flexibility desirably has an occu-
pation rate of through holes higher than that of the water
permeable bag type member 2. Accordingly, the water
absorbent modified polymer compound is adhered to
the supporter or the supporter is impregnated with the
water absorbent modified polymer compound, so that
the water absorbent modified polymer compound can
be fixed to the supporter. Thus, when the water absorber
according to the present invention is repeatedly used in
such a manner that the water absorber which absorbs
water is used, then dried after using and reused, the wa-
ter absorbent modified polymer compound can be pre-
vented from being biased to get out of shape in the water
absorber. Thus, the number of times of repeated uses
can be advantageously increased.
[0137] As a method for fixing the water absorbent
modified polymer compound to the supporter as a com-
ponent of the present invention by adhering the modified
polymer compound to the supporter or impregnating the
supporter with the modified polymer compound, there
may be exemplified a method for applying a water dis-
persion system of the water absorbent modified polymer
compound in a water absorbing and swelling state to the
supporter to dry it. As another method, there may be
exemplified a method for applying to the supporter a dis-
persion system in organic liquid of the water absorbent
modified polymer compound under a non-swelling state
to dry it. Thus, since the applying and drying operation
can be simplified and consumed energy can be re-
duced, this method is preferably used in the present in-
vention. Further, as a still another method, there may be
employed a method for impregnating the supporter with
water or organic liquid, adhering the water absorbent
modified polymer compound in a dried state to the sup-
porter and drying the liquid.
[0138] A sheet type member fixed to the supporter by
adhering the water absorbent modified polymer com-
pound to the supporter or impregnating the supporter
with the water absorbent modified polymer compound
in accordance with the above-described methods is ob-
tained by performing a compressing operation with a
static pressure press or a roller. In this case, the com-
pressing operation can be carried out at room temper-
ature, and more effectively carried out under a heated
state at room temperature of higher.
[0139] In the present invention, solid materials of spe-
cific gravity of 1 or higher can be included in the water
permeable bag type member. Thus, the water absorber
according to the present invention has an advantage
that when the water absorber is used as a sandbag, the
water absorber is hardly made to flow by water or the
like especially during the initial stage of its installation.
Accordingly, such a water absorber is one of preferred
embodiments of the present invention.
[0140] As the solid materials of specific gravity of 1 or
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higher, there may be exemplified a solid material made
of natural minerals, a solid material made of waste and
a solid material formed by binding waste. As materials
of them, there are exemplified metal, ceramics, glass,
or materials formed by binding them together. For bind-
ing them, polymer materials of specific gravity of 1 or
lower can be used. The polymer materials used for bind-
ing are not especially limited to specific materials. There
are enumerated, for example, polystyrene, styrene-pro-
pylene copolymer, styrene-butadiene copolymer, sty-
rene-vinyl chloride copolymer, styrene-vinyl acetate co-
polymer, styrene-acrylic ester copolymer, styrene-meth-
acrylic ester copolymer, polyester resin, polyvinyl alco-
hol, water soluble resins such as casein, sodium poly-
acrylate, etc., alcohol soluble resins such as copolymer
nylon, methoxymethylated nylon, etc., curing type res-
ins forming three-dimensional network structures such
as polyurethane, melamine resin, epoxy resin, etc.
[0141] In the present invention, a surface active agent
can be further included in the water permeable bag type
member. The surface active agent is provided together
with the modified polymer compound as described
above, so that the wetness of the water absorber can
be improved. As a result, the water absorbing speed of
the water absorber is advantageously raised. Accord-
ingly, such a water absorber is one of preferred embod-
iments of the present invention.
[0142] As the surface active agents used in the
present invention, there are suitably used an anionic
surface active agent, a cationic surface active agent, a
non-ionic surface active agent and an amphoteric sur-
face active agent. As the anionic surface active agent,
there may be exemplified fatty acid salts, higher alcohol
sulfate salts, liquid fatty oil sulfate salts, sulfates of
aliphatic amine and aliphatic amide, fatty alcohol phos-
phate salts, sulfonates of dibasic fatty acid ester, fatty
acid amide sulfonates, formalin condensed naphtha-
lene sulfonates, etc. As the cationic surface active
agent, there may be exemplified fatty acid amine salts,
quaternary ammonium salts, alkyl pyridinium salts, etc.
As the non-ionic surface active agent, there may be ex-
emplified polyoxyethylene alkyl ether, polyoxyethylene
alkylphenol ether, polyoxyethylene alkyl ester, sorbitan
alkyl ester, polyoxyethylene sorbitan alkyl ester, etc.
[0143] As for the surface active agent used in the
present invention, the anionic surface active agent and/
or the non-ionic surface active agent are preferably em-
ployed, because they do not form a salt together with
the acidic group included in the modified polymer com-
pound, and accordingly, the water absorptivity of the
modified polymer compound can be more prevented
from deteriorated.
[0144] Now, a first Example of the present invention
will be described below.
[0145] Here, samples of the Examples as water ab-
sorbers according to the present invention were actually
manufactured to perform an evaluation between the Ex-
amples and Comparative Examples. However, the

present invention is not limited thereto.

[Production of Modified Polymer Compound]

[0146] ABS resin waste of 1 part by weight was added
to concentrated sulfuric acid of (96 wt%) 30 parts by
weight and allowed to react with sulfuric acid for 20 min-
utes at 80°C. As the ABS resin waste, a resin employed
for the black part of a guard panel of an 8 mm cassette
tape, and having the content of styrene of 52 mole %,
the content of acrylonitrile of 28 mole % and the content
of butadiene of 20 mole %, and further including carbon
black of 2 wt% was pulverized by a freezing shredder.
Materials thus classified to 16 to 32 meshes were used.
[0147] After the reaction was finished, solid materials
in a system were filtered by a glass filter and the filtered
solid materials were rinsed, then neutralized with 1 nor-
mal sodium hydroxide solution of 50 parts by weight, fur-
ther rinsed with adequate water, taken out when pH of
filtered liquid reached 8 or lower and dried by a circulat-
ing air dryer for 2 hours at 105°C. According to these
operations, black solid materials were obtained. It was
recognized from the results of a sulfur element analysis
that a sulfonic group in the solid materials occupied 33
mole % in all monomer units. The content of sodium had
a substantially equal mole ratio to sulfonic group (1.1).
The black solid materials were pulverized to have the
average particle diameter of 0.8 mm.

[Production of Water Absorber]

[0148] A ferrite core (manganese zinc ferrite) of a fly-
back transformer which was generated in dismantling a
used television and hardly disposed was used as mag-
netic materials according to the present invention. The
magnetic materials were disposed in a flat state at equal
intervals between two slightly thick cotton cloths and
stitches were put therebetween to sew the two cotton
cloths to each other so that the cotton cloth to which the
ferrite core was sewed was manufactured. Further, one
cotton cloth was combined with the cotton cloth to man-
ufacture a bag. The bag was filled with the water ab-
sorbent modified polymer compound having a water ab-
sorptivity manufactured as mentioned above and
sealed.
[0149] The water absorber according to the present
invention has a water absorptivity and water absorbing
speed higher than those of a conventional water absorb-
er used for removing unnecessary water remaining due
to a flood or the like or a water absorber having a func-
tion as a sandbag, and can adequately meet such a
case in which a large amount of water needs to be ab-
sorbed or such a case in which water needs to be rapidly
absorbed. Further, since the water absorber of the
present invention can be applied not only to pure water,
but also to water including electrolytes such as sea wa-
ter, waste water, muddy water, etc., the water absorber
of the present invention can be applied to the raising an
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embankment in the seaside or the prevention and res-
toration of the collapse of the embankment, or to the wa-
ter leakage from factories.
[0150] Further, the present invention provides the wa-
ter absorber especially useful for a sandbag, since the
water absorber according to the present invention is low
both in weight and volume upon its transportation, can
be conveyed in large quantities and rapidly transported
without depending on human power and absorbs water
upon its use to adequately satisfy a function of a form
followability for weight, volume and outline.
[0151] Now, a second Example of the present inven-
tion will be described below.
[0152] In the present invention, as the solid materials
of specific gravity of 1 or higher, materials having mag-
netism can be used. The water absorber according to
the present invention can be advantageously magneti-
cally sucked and moved and transported by a crane or
the like due to this magnetism. Further, the sandbag can
be advantageously identified due to this magnetism.
[0153] As the materials having the magnetism, there
may be exemplified materials having ferrimagnetism,
ferromagnetism or parasitic magnetism. More specifi-
cally, as the ferromagnetic materials, there may be ex-
emplified iron, nickel, cobalt or alloys of them, alloys in-
cluding them, transition metals or alloys of them, and
alloys including rare earth elements. Further, as the fer-
rimagnetic materials, there may be exemplified magnet-
ite, maghemite, hematite, manganese zinc ferrite, man-
ganese nickel ferrite, barium ferrite, strontium ferrite,
etc. These materials may be composed of natural min-
erals, waste, or materials formed by binding waste.
These materials have specific gravity higher than that
of ordinary inorganic materials to greatly increase the
weight of the water absorber. Thus, even the water ab-
sorber which absorbs water can relatively effectively in-
crease its weight. More specifically, these materials can
be obtained from inductor elements or speakers of used
electric devices, or the deflection yokes of televisions.
Since these members are hardly treated in the disman-
tling step of electronic devices, they are serviceable in
view of effective use of them.
[0154] Here, a sample of the Example as a water ab-
sorber according to the present invention was manufac-
tured to perform an evaluation between the Example
and the Comparative Example. However, it is to be un-
derstood that the present invention is not limited thereto.
[0155] ABS resin waste of 1 part by weight was added
to concentrated sulfuric acid of (96 wt%) 30 parts by
weight and allowed to react with sulfuric acid for 20 min-
utes at 80°C. As the ABS resin waste, a resin employed
for the black part of a guard panel of an 8 mm cassette
tape, and having the content of styrene of 52 mole %,
the content of acrylonitrile of 28 mole % and the content
of butadiene of 20 mole %, and further including carbon
black of 2 wt% was pulverized by a freezing shredder.
Materials thus classified to 16 to 32 meshes were used.
[0156] After the reaction was finished, solid materials

in a system were filtered by a glass filter and the filtered
solid materials were rinsed, then neutralized with 1 nor-
mal sodium hydroxide solution of 50 parts by weight, fur-
ther rinsed with adequate water, taken out when pH of
filtered liquid reached 8 or lower and dried by a circulat-
ing air dryer for 2 hours at 105°C. According to these
operations, black solid materials were obtained. It was
recognized from the results of a sulfur element analysis
that a sulfonic group in the solid materials occupied 33
mole % in all monomer units. The content of sodium had
a substantially equal mole ratio to the sulfonic group
(1.1). The black solid materials were pulverized to have
the average particle diameter of 0.8 mm.
[0157] The black solid materials were dispersed in cy-
clohexane. A gauze was dipped in the obtained solution
and coated therewith and dried. Thus, a supporter was
impregnated with a water absorbent modified polymer
compound. The dried sheet type member was cut into
pieces. The sheet type pieces pressed under static
pressure at 100°C were laminated and a bag formed by
a slightly thick cotton cloth was filled with the laminated
pieces and sealed.

[Comparative Example 1]

[0158] The bag formed with the same cloth and the
same shape as described above was filled with the
above described pulverized black solid materials of the
same weight which were prepared in the Example and
sealed to manufacture a water absorber.
[0159] The water absorbers obtained in the Example
2 and the Comparative Example 1 were arranged on an
even water surface having the depth of water of 1 cm.
Water absorbing, swelling and solar drying operations
were repeated 5 times. As a result, a little bleeding of
the modified polymer compound was observed in the
Comparative Example 1. Further, there was generated
an unevenness in the distribution of the water absorbent
modified polymer compound in the water absorber. On
the other hand, in the water absorber of the Example,
the bleeding of the water absorbent modified polymer
compound was not observed. Further, there was not
generated an unevenness in the distribution of the mod-
ified polymer compound in the water absorber.
[0160] Now, a third Example of the present invention
will be described below.
[0161] In the present invention, solid materials of spe-
cific gravity of 1 or higher can be included in the water
permeable bag type member. In such a way, when the
water absorber of the present invention is used as a
sandbag, the water absorber is conveniently hardly
made to flow by water or the like especially during an
initial stage of its installation.
[0162] As the solid materials of specific gravity of 1 or
higher of the present invention, there may be exempli-
fied a solid material made of natural minerals, a solid
material made of waste and a solid material formed by
binding waste. As materials of them, there are exempli-
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fied metal, ceramics, glass, or materials formed by bind-
ing them together. For binding them, polymer materials
of specific gravity of 1 or lower can be used. The polymer
materials used for binding are not especially limited to
specific materials. There are enumerated, for example,
polystyrene, styrene-propylene copolymer, styrene-
butadiene copolymer, styrene-vinyl chloride copolymer,
styrene-vinyl acetate copolymer, styrene-acrylicester
copolymer, styrene-methacrylic ester copolymer, poly-
ester resin, polyvinyl alcohol, water soluble resins such
as casein, sodium polyacrylate, etc., alcohol soluble
resins such as copolymer nylon, methoxymethylated
nylon, etc., curing type resins forming three-dimensional
network structures such as polyurethane, melamine
resin, epoxy resin, etc.
[0163] In this Example, as the solid materials of spe-
cific gravity of 1 or higher, materials having magnetism
can be used. The water absorber according to the
present invention can be advantageously magnetically
sucked and moved and transported by a crane or the
like due to this magnetism. Further, the sandbag can be
advantageously identified due to this magnetism.
[0164] The materials having the magnetism are the
same as those described in the second Example.
[0165] Here, a sample was actually manufactured in
the Example as a water absorber according to the
present invention to perform an evaluation between the
Example and the Comparative Example. However, it is
to be understood that the present invention is not limited
thereto.

[Manufacture of Modified Polymer Compound having
Antimicrobial Property]

[0166] SAN resin waste of 1 part by weight was added
to concentrated sulfuric acid of (96 wt%) 30 parts by
weight and allowed to react with sulfuric acid for 20 min-
utes at 80°C. As the SAN resin waste, a resin employed
for the transparent part of a guard panel of an 8 mm
cassette tape, and having the content of styrene of 60
mole % and the content of acrylonitrile of 40 mole % was
pulverized by a freezing shredder. Materials thus clas-
sified to 16 to 32 meshes were used.
[0167] After the reaction was finished, solid materials
in a system were filtered by a glass filter and the filtered
solid materials were rinsed, then neutralized with 1 nor-
mal sodium hydroxide solution of 50 parts by weight,
and further rinsed with adequate water. This filtered
cake was dispersed in pure water of 1000 parts by
weight. The 1.0 M aqueous solution of copper sulfate
pentahydrate of 10 parts by weight was added to the
cake, and the obtained product was adequately agitat-
ed, rinsed and filtered. The obtained material was dried
for 3 hours at 100°C by a circulating air dryer. According
to these operations, brown solid materials were ob-
tained. A sulfonic group included in the solid materials
occupied 36 mole % in all monomer units. The content
of copper was 0.91 in terms of mole ratio to the sulfonic

group.

[Manufacture of Modified Polymer Compound having
Water absorptivity]

[0168] ABS resin waste of 1 part by weight was added
to concentrated sulfuric acid of (96 wt%) 30 parts by
weight and allowed to react with sulfuric acid for 20 min-
utes at 80°C. As the ABS resin waste, a resin employed
for the black part of a guard panel of an 8 mm cassette
tape, and having the content of styrene of 52 mole %,
the content of acrylonitrile of 28 mole % and the content
of butadiene of 20 mole %, and further including carbon
black of 2 wt% was pulverized by a freezing shredder.
Materials thus classified to 16 to 32 meshes were used.
[0169] After the reaction was finished, solid materials
in a system were filtered by a glass filter and the filtered
solid materials were rinsed, then neutralized with 1 nor-
mal sodium hydroxide solution of 50 parts by weight, fur-
ther rinsed with adequate water, taken out when pH of
filtered liquid reached 8 or lower and dried by a circulat-
ing air dryer for 2 hours at 105°C. According to these
operations, black solid materials were obtained. It was
recognized from the results of a sulfur element analysis
that a sulfonic group in the solid materials occupied 33
mole % in all monomer units. The content of sodium had
a substantially equal mole ratio to the sulfonic group
(1.1). The black solid materials were pulverized to have
the average particle diameter of 0.8 mm.

[Manufacture of Water Absorber]

[0170] The modified polymer compound having the
antimicrobial property of 5 parts by weight was mixed
with the modified polymer compound having the water
absorptivity of 95 parts by weight and the mixture was
pulverized, and further uniformly mixed. The average
particle diameter of the pulverized materials was 0.8
mm.
[0171] The pulverized materials were dispersed in cy-
clohexane. A gauze was dipped in the obtained solution
and coated therewith and dried. The modified polymer
compound was adhered to a supporter. A dried sheet
type member was cut into pieces. The sheet type pieces
pressed under static pressure at 100°C were laminated
and a bag formed by a slightly thick cotton cloth was
filled with the laminated pieces and sealed to form a wa-
ter absorber.

[Comparative Example 2]

[0172] The bag formed with the same cloth and the
same shape as described above was filled with the
above described pulverized black solid materials of the
same weight which were prepared in the Example and
sealed to manufacture a water absorber.
[0173] The water absorbers obtained in the Example
3 and the Comparative Example 2 were arranged on an
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even water surface having the depth of water of 1 cm.
Water absorbing, swelling and solar drying operations
were repeated 5 times. As a result, a little bleeding of
the water absorbent modified polymer compound was
observed in the Comparative Example 2. Further, there
was generated an unevenness in the distribution of the
water absorbent modified polymer compound in the wa-
ter absorber. On the other hand, in the water absorber
of the Example 3, the bleeding of the water absorbent
modified polymer compound was not observed. Further,
there was not generated an unevenness in the distribu-
tion of the water absorbent modified polymer compound
in the water absorber.
[0174] Now, a fourth Example of the present invention
will be described below.
[0175] Here, a sample was actually manufactured in
the Example as a water absorber according to the
present invention to perform an evaluation between the
Example and the Comparative Example. However, it is
to be understood that the present invention is not limited
thereto.

[Manufacture of Water Absorbent Polymer Compound]

[0176] Since the components and conditions for pre-
paring the water absorbent polymer compound are the
same as those of the above-described third Example,
the repeated explanation of them will be omitted.

[Manufacture of Water Absorber]

[0177] The above-described black solid materials
were pulverized and the average particle diameter of the
pulverized materials was 0.8 mm. The pulverized black
materials were dispersed in cyclohexane. A gauze was
dipped in the obtained solution and coated therewith
and dried. Thus, the water absorbent modified polymer
compound was adhered to a flexible network member
or the flexible network member was impregnated with
the water absorbent modified polymer compound. A
dried sheet type member was pressed at 100°C. Sodi-
um lauryl sulfate solution was atomized to both the sur-
faces of the sheet type member and dried. The sheet
type member was cut to pieces. The sheet type pieces
were laminated. A bag formed by a slightly thick cotton
cloth impregnated with sodium lauryl sulfate was filled
with the laminated pieces and sealed. The content of
sodium lauryl sulfate was estimated to be located within
a range of 1 % to 0.1 % as much as the weight of the
water absorber in a dry state.

[Comparative Example 3]

[0178] A water absorber was manufactured in the
same manner as that of the Example 4 only excluding
the sodium lauryl sulfate as a surface active agent in the
fourth Example.
[0179] The water absorbers of the same forms ob-

tained in the fourth Example and the Comparative Ex-
ample 3 were arranged on an even water surface having
the depth of water of 1 cm to estimate the water absorb-
ing and swelling speed in accordance with the change
of thickness of the water absorbers. Before the water
absorbers were immersed in the water, they had sub-
stantially the same thickness, however, the thickness af-
ter one minute was 2.1 cm in the Example and 1.6 cm
in the Comparative Example. Thus, it was apparently
recognized that the use of the surface active agent im-
proved the water absorbing speed.
[0180] Now, a fifth Example of the present invention
will be described.
[0181] Here, a sample was actually manufactured in
the Example as a water absorber according to the
present invention to perform an evaluation between the
Example and the Comparative Example. However, it is
to be understood that the present invention is not limited
thereto.

[Manufacture of Modified Polymer Compound]

[0182] ABS resin waste of 1 part by weight was added
to concentrated sulfuric acid of (96 wt%) 30 parts by
weight and allowed to react with sulfuric acid for 20 min-
utes at 80°C. As the ABS resin waste, a resin employed
for the black part of a guard panel of an 8 mm cassette
tape, and having the content of styrene of 52 mole %,
the content of acrylonitrile of 28 mole % and the content
of butadiene of 20 mole %, and further including carbon
black of 2 wt% was pulverized by a freezing shredder.
Materials thus classified to 16 to 32 meshes were used.
[0183] After the reaction was finished, solid materials
in a system were filtered by a glass filter and the filtered
solid materials were rinsed, then neutralized with 1 nor-
mal sodium hydroxide solution of 50 parts by weight, fur-
ther rinsed with adequate water, taken out when pH of
filtered liquid reached 8 or lower and dried by a circulat-
ing air dryer for 2 hours at 105°C. According to these
operations, black solid materials were obtained. It was
recognized from the results of a sulfur element analysis
that a sulfonic group in the solid materials occupied 33
mole % in all monomer units. The content of sodium had
a substantially equal mole ratio to the sulfonic group
(1.1). The black solid materials were pulverized to have
the average particle diameter of 0.8 mm.

[Manufacture of Water Absorber]

[0184] In forming a water absorber, materials to be
used and forming conditions are the same as those of
the above-described first Example, and accordingly, the
description of them will be omitted.
[0185] Consequently, according to a method for con-
veying a water absorber of the present invention, the
water absorbers used for removing unnecessary water
remaining due to water leakage or flood or the like or
the water absorbers having functions as sandbags can
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be rapidly conveyed in large quantities at a time even to
a risky place for persons to move.

Industrial Applicability

[0186] As described above, the present invention pro-
vides a water absorber especially useful for a sandbag
and suitable for a conveying method according to the
present invention, since the water absorber according
to the present invention is low both in weight and volume
upon its transportation, and absorbs water upon its use
to adequately satisfy a function of a form followability for
weight, volume and outline. Further, the water absorber
according to the present invention can be advanta-
geously repeatedly used. Further, since a salt forming
modified polymer compound included in the water ab-
sorber according to the present invention has an anti-
microbial property, the adhesion and breeding of micro-
organisms due to the repeated use and the discoloration
of the water absorber and offensive odor from the water
absorber caused therefrom can be advantageously sup-
pressed.
[0187] Additionally, the water absorber of the present
invention has a water absorptivity and a water absorbing
speed higher than the conventional water absorber
used for removing unnecessary water remaining due to
water leakage or flood or the water absorber having a
function as a sandbag and can adequately meet such a
case in which a large amount of water needs to be ab-
sorbed or such a case in which water needs to be rapidly
absorbed. Further, since the water absorber of the
present invention can be applied not only to pure water,
but also to water including electrolytes such as sea wa-
ter, waste water, muddy water, etc., the water absorber
of the present invention can be applied to the raising an
embankment in the seaside or the prevention and res-
toration of the collapse of the embankment, or to the wa-
ter leakage from factories.
[0188] The water absorber according to the present
invention can be manufactured by employing used res-
ins or wastes, and further solid materials of specific
gravity of 1 or higher included as desired can be manu-
factured by using members hardly treated in the disman-
tling step of electronic devices. Accordingly, the water
absorber can advantageously contribute to a global en-
vironment.

Claims

1. A water absorber including a water absorbent ma-
terial and materials to be sucked in a water perme-
able bag type member.

2. The water absorber according to claim 1, wherein
the materials to be sucked are magnetic materials.

3. The water absorber according to claim 2, wherein

the magnetic materials are composed of waste.

4. The water absorber according to claim 2, wherein
the magnetic materials are formed by binding
waste.

5. The water absorber according to claim 1, wherein
the water absorbent material includes as a main
component, a modified polymer compound manu-
factured by introducing an acidic group to a polymer
compound including (a) acrylonitrile and at least
one or more kinds of (b) styrene and/or conjugated
dienes.

6. The water absorber according to claim 1, further in-
cluding a supporter in the water permeable bag type
member.

7. The water absorber according to claim 6, wherein
the supporter is a flexible network member.

8. The water absorber according to claim 6, wherein
the water absorbent material includes, as a main
component, a modified polymer compound in which
an acidic group is introduced to a polymer com-
pound including (a) acrylonitrile and at least one or
more kinds of (b) styrene and/or conjugated dienes;
and wherein the water absorbent material is sup-
ported by the supporter.

9. The water absorber according to claim 5, wherein
the polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes is obtained from wastes.

10. The water absorber according to claim 1, further in-
cluding solid materials of specific gravity of 1 or
higher in the water permeable bag type member.

11. The water absorber according to claim 10, wherein
the solid materials of specific gravity of 1 or higher
are composed of natural minerals.

12. The water absorber according to claim 10, wherein
the solid materials of the specific gravity of 1 or high-
er are composed of waste.

13. The water absorber according to claim 10, wherein
the solid materials of the specific gravity of 1 or high-
er are formed by binding waste.

14. The water absorber according to claim 5, wherein
the water absorbent material includes a salt forming
modified polymer compound in which an acidic
group introduced to the polymer compound includ-
ing (a) acrylonitrile and at least one or more kinds
of (b) styrene and/or conjugated dienes to form a
salt together with metal.
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15. The water absorber according to claim 14, wherein
the metal is one or two or more kinds of metals se-
lected from a group including zinc, copper and sil-
ver.

16. The water absorber according to claim 5, further in-
cluding a surface active agent in the water perme-
able bag type member.

17. The water absorber according to claim 16, wherein
the surface active agent is an anionic surface active
agent and/or non-ionic surface active agent.

18. A method for producing a water absorber in which
a water absorbent material and materials to be
sucked are put in a water permeable bag type mem-
ber.

19. The method for producing a water absorber accord-
ing to claim 18, wherein the materials to be sucked
are magnetic materials.

20. The method for producing a water absorber accord-
ing to claim 19, wherein the magnetic materials are
composed of waste.

21. The method for producing a water absorber accord-
ing to claim 19, wherein the magnetic materials are
formed by binding waste.

22. The method for producing a water absorber accord-
ing to claim 18, wherein the water absorbent mate-
rial includes as a main component, a modified pol-
ymer compound manufactured by introducing an
acidic group to a polymer compound including (a)
acrylonitrile and at least one or more kinds of (b)
styrene and/or conjugated dienes.

23. The method for producing a water absorber accord-
ing to claim 18, wherein a supporter is put in the
water permeable bag type member.

24. The method for producing a water absorber accord-
ing to claim 23, wherein the supporter is a flexible
network member.

25. The method for producing a water absorber accord-
ing to claim 23, wherein the water absorbent mate-
rial includes, as a main component, a modified pol-
ymer compound manufactured by introducing an
acidic group to a polymer compound including (a)
acrylonitrile and at least one or more kinds of (b)
styrene and/or conjugated dienes; and wherein the
water absorbent material is supported by the sup-
porter.

26. The method for producing a water absorber accord-
ing to claim 22, wherein the polymer compound in-

cludes (a) acrylonitrile and at least one or more
kinds of(b) styrene and/or conjugated dienes ob-
tained from wastes.

27. The method for producing a water absorber accord-
ing to claim 18, wherein solid materials of specific
gravity of 1 or higher are put in the water permeable
bag type member.

28. The method for producing a water absorber accord-
ing to claim 27, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of natural
minerals.

29. The method for producing a water absorber accord-
ing to claim 27, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of waste.

30. The method for producing a water absorber accord-
ing to claim 27, wherein the solid materials of the
specific gravity of 1 or higher are formed by binding
waste.

31. The method for producing a water absorber accord-
ing to claim 22, wherein the water absorbent mate-
rial includes a salt forming modified polymer com-
pound manufactured by introducing an acidic group
to the polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes to form a salt together with
metal.

32. The method for producing a water absorber accord-
ing to claim 31, wherein the metal is one or two or
more kinds of metals selected from a group includ-
ing zinc, copper and silver.

33. The method for producing a water absorber accord-
ing to claim 22, wherein a surface active agent is
put in the water permeable bag type member.

34. The method for producing a water absorber accord-
ing to claim 33, wherein the surface active agent is
an anionic surface active agent and/or non-ionic
surface active agent.

35. A water absorber including a modified polymer
compound and a supporter in a water permeable
bag type member, the modified polymer compound
being manufactured by introducing an acidic group
to a polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes.

36. The water absorber according to claim 35, wherein
the supporter is a flexible network member.

37. The water absorber according to claim 35, wherein
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the modified polymer compound is supported by the
supporter.

38. The water absorber according to claim 35, wherein
the polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes is obtained from wastes.

39. The water absorber according to claim 35, further
including solid materials of specific gravity of 1 or
higher in the water permeable bag type member.

40. The water absorber according to claim 39, wherein
the solid materials of specific gravity of 1 or higher
are composed of natural minerals.

41. The water absorber according to claim 39, wherein
the solid materials of specific gravity of 1 or higher
are composed of waste.

42. The water absorber according to claim 39, wherein
the solid materials of the specific gravity of 1 or high-
er are formed by binding waste.

43. The water absorber according to claim 39, wherein
the solid materials of the specific gravity of 1 or high-
er are composed of waste having a magnetism.

44. A method for producing a water absorber wherein
a modified polymer compound and a supporter is
put in a water permeable bag type member, the
modified polymer compound being manufactured
by introducing an acidic group to a polymer com-
pound including (a) acrylonitrile and at least one or
more kinds of (b) styrene and/or conjugated dienes.

45. The method for producing a water absorber accord-
ing to claim 44, wherein the supporter is a flexible
network member.

46. The method for producing a water absorber accord-
ing to claim 44, wherein the modified polymer com-
pound is supported by the supporter.

47. The method for producing a water absorber accord-
ing to claim 44, wherein the polymer compound in-
cluding (a) acrylonitrile and at least one or more
kinds of (b) styrene and/or conjugated dienes is ob-
tained from wastes.

48. The method for producing a water absorber accord-
ing to claim 44, wherein solid materials of specific
gravity of 1 or higher is put in the water permeable
bag type member.

49. The method for producing a water absorber accord-
ing to claim 48, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of natural

minerals.

50. The method for producing a water absorber accord-
ing to claim 48, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of waste.

51. The method for producing a water absorber accord-
ing to claim 48, wherein the solid materials of the
specific gravity of 1 or higher are formed by binding
waste.

52. The method for producing a water absorber accord-
ing to claim 48, wherein the solid materials of the
specific gravity of 1 or higher are composed of
waste having a magnetism.

53. A water absorber including a modified polymer
compound and a supporter in a water permeable
bag type member, the modified polymer compound
manufactured by introducing an acidic group to a
polymer compound including (a) acrylonitrile and at
least one or more kinds of (b) styrene and/or con-
jugated dienes to form a salt together with metal.

54. The water absorber according to claim 53, wherein
the supporter is a flexible network member.

55. The water absorber according to claim 53, wherein
the modified polymer compound is supported by the
supporter.

56. The water absorber according to claim 53, wherein
the metal is composed of one or two or more kinds
of metals selected from a group including zinc, cop-
per and silver.

57. The water absorber according to claim 53, wherein
the polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes is obtained from wastes.

58. The water absorber according to claim 53, wherein
the polymer compound is made of wastes.

59. The water absorber according to claim 53, further
including solid materials of specific gravity of 1 or
higher in the water permeable bag type member.

60. The water absorber according to claim 59, wherein
the solid materials of specific gravity of 1 or higher
are composed of natural minerals.

61. The water absorber according to claim 59, wherein
the solid materials of specific gravity of 1 or higher
are composed of waste.

62. The water absorber according to claim 59, wherein
the solid materials of the specific gravity of 1 or high-
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er are formed by binding waste.

63. The water absorber according to claim 59, wherein
the solid materials of the specific gravity of 1 or high-
er are composed of waste having a magnetism.

64. A method for producing a water absorber, wherein
a modified polymer compound and a supporter are
put in a water permeable bag type member, the
modified polymer compound being manufactured
by introducing an acidic group to a polymer com-
pound including (a) acrylonitrile and at least one or
more kinds of (b) styrene and/or conjugated dienes
to form a salt together with metal and a supporter.

65. The method for producing a water absorber accord-
ing to claim 64, wherein the supporter is a flexible
network member.

66. The method for producing a water absorber accord-
ing to claim 64, wherein the modified polymer com-
pound is supported by the supporter.

67. The method for producing a water absorber accord-
ing to claim 64, wherein the metal is composed of
one or two or more kinds of metals selected from a
group including zinc, copper and silver.

68. The method for producing a water absorber accord-
ing to claim 64, wherein the polymer compound in-
cluding (a) acrylonitrile and at least one or more
kinds of (b) styrene and/or conjugated dienes is ob-
tained from wastes.

69. The method for producing a water absorber accord-
ing to claim 64, wherein the polymer compound is
composed of wastes.

70. The method for producing a water absorber accord-
ing to claim 64, wherein solid materials of specific
gravity of 1 or higher is put in the water permeable
bag type member is further filled with.

71. The method for producing a water absorber accord-
ing to claim 70, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of natural
minerals.

72. The method for producing a water absorber accord-
ing to claim 70, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of waste.

73. The method for producing a water absorber accord-
ing to claim 70, wherein the solid materials of the
specific gravity of 1 or higher are formed by binding
waste.

74. The method for producing a water absorber accord-

ing to claim 70, wherein the solid materials of the
specific gravity of 1 or higher are composed of
waste having a magnetism.

75. A water absorber including a modified polymer
compound, a surface active agent and a supporter
in a water permeable bag type member, an acidic
group to a polymer compound including (a) acrylo-
nitrile and at least one or more kinds of (b) styrene
and/or conjugated dienes.

76. The water absorber according to claim 75, wherein
the supporter is a flexible network member.

77. The water absorber according to claim 75, wherein
the modified polymer compound is supported by the
supporter.

78. The water absorber according to claim 75, wherein
the polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes is obtained from wastes.

79. The water absorber according to claim 75, wherein
the surface active agent is an anionic surface active
agent and/or a non-ionic surface active agent.

80. The water absorber according to claim 75, further
including solid materials of specific gravity of 1 or
higher in the water permeable bag type member.

81. The water absorber according to claim 80, wherein
the solid materials of specific gravity of 1 or higher
are composed of natural minerals.

82. The water absorber according to claim 80, wherein
the solid materials of specific gravity of 1 or higher
are composed of waste.

83. The water absorber according to claim 80, wherein
the solid materials of the specific gravity of 1 or high-
er are formed by binding waste.

84. The water absorber according to claim 80, wherein
the solid materials of the specific gravity of 1 or high-
er are composed of waste having a magnetism.

85. A method for producing a water absorber, wherein
a modified polymer compound, a surface active
agent and a supporter are packed in a water per-
meable bag type member, the modified polymer
compound manufactured by introducing an acidic
group to a polymer compound including (a) acrylo-
nitrile and at least one or more kinds of (b) styrene
and/or conjugated dienes.

86. The method for producing a water absorber accord-
ing to claim 85, wherein the supporter is a flexible
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network member.

87. The method for producing a water absorber accord-
ing to claim 85, wherein the modified polymer com-
pound is supported by the supporter.

88. The method for producing a water absorber accord-
ing to claim 85, wherein the polymer compound in-
cluding (a) acrylonitrile and at least one or more
kinds of (b) styrene and/or conjugated dienes is ob-
tained from wastes.

89. The method for producing a water absorber accord-
ing to claim 85, wherein the surface active agent is
an anionic surface active agent and/or a non-ionic
surface active agent.

90. The method for producing a water absorber accord-
ing to claim 85, wherein solid materials of specific
gravity of 1 or higher are packed in the water per-
meable bag type member.

91. The method for producing a water absorber accord-
ing to claim 90, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of natural
minerals.

92. The method for producing a water absorber accord-
ing to claim 90, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of waste.

93. The method for producing a water absorber accord-
ing to claim 90, wherein the solid materials of the
specific gravity of 1 or higher are formed by binding
waste.

94. The method for producing a water absorber accord-
ing to claim 90, wherein the solid materials of the
specific gravity of 1 or higher are composed of
waste having a magnetism.

95. A method for conveying a water absorber including
a water absorbent material and materials to be
sucked in a water permeable bag type member by
sucking

96. The method for conveying a water absorber accord-
ing to claim 95, wherein the water absorber includ-
ing the water absorbent material and magnetic ma-
terials in the water permeable bag type member is
magnetically sucked.

97. The method for conveying a water absorber accord-
ing to claim 96, wherein the magnetic materials are
composed of waste.

98. The method for conveying a water absorber accord-
ing to claim 96, wherein the magnetic materials are

formed by binding waste.

99. The method for conveying a water absorber accord-
ing to claim 95, wherein the water absorbent mate-
rial includes as a main component, a modified pol-
ymer compound manufactured by introducing an
acidic group to a polymer compound including (a)
acrylonitrile and at least one or more kinds of (b)
styrene and/or conjugated dienes.

100.The method for conveying a water absorber accord-
ing to claim 95, wherein a supporter is further
packed in the water permeable bag type member.

101.The method for conveyinga water absorber accord-
ing to claim 100, wherein the supporter is a flexible
network member.

102.The method for conveying a water absorber accord-
ing to claim 100, wherein the water absorbent ma-
terial includes, as a main component, a modified
polymer compound manufactured by introducing an
acidic group to a polymer compound including (a)
acrylonitrile and at least one or more kinds of (b)
styrene and/or conjugated dienes; and wherein the
water absorbent material is supported by the sup-
porter.

103.The method for conveying a water absorber accord-
ing to claim 99, wherein the polymer compound in-
cluding (a) acrylonitrile and at least one or more
kinds of (b) styrene and/or conjugated dienes is ob-
tained from wastes.

104.The method for conveying a water absorber accord-
ing to claim 95, further including solid materials of
specific gravity of 1 or higher in the water permeable
bag type member.

105.The method for conveying a water absorber accord-
ing to claim 104, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of natural
minerals.

106.The method for conveying a water absorber accord-
ing to claim 104, wherein the solid materials of spe-
cific gravity of 1 or higher are composed of waste.

107.The method for conveying a water absorber accord-
ing to claim 104, wherein the solid materials of the
specific gravity of 1 or higher are formed by binding
waste.

108.The method for conveying a water absorber accord-
ing to claim 99, wherein the water absorbent mate-
rial includes a salt forming modified polymer com-
pound manufactured by introducing an acidic group
to the polymer compound including (a) acrylonitrile
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and at least one or more kinds of (b) styrene and/
or conjugated dienes to form a salt together with
metal.

109.The method for conveying a water absorber accord-
ing to claim 108, wherein the metal is composed of
one or two or more kinds of metals selected from a
group including zinc, copper and silver.

110.The method for conveying a water absorber accord-
ing to claim 99, wherein the water absorber further
including a surface active agent in the water perme-
able bag type member.

111.The method for conveying a water absorber accord-
ing to claim 110, wherein the surface active agent
is an anionic surface active agent and/or a non-ionic
surface active agent.

Amended claims under Art. 19.1 PCT

1. (Amended) A water absorber including a water
absorbent material, materials to be sucked, and a
flexible network supporter in a water permeable bag
type member including.

2. The water absorber according to claim 1, wherein
the materials to be sucked are magnetic materials.

3. The water absorber according to claim 2, wherein
the magnetic materials are composed of waste.

4. The water absorber according to claim 2, wherein
the magnetic materials are formed by binding
waste.

5. The water absorber according to claim 1, wherein
the water absorbent material includes as a main
component, a modified polymer compound manu-
factured by introducing an acidic group to a polymer
compound including (a) acrylonitrile and at least
one or more kinds of (b) styrene and/or conjugated
dienes.

6. (Deleted)

7. (Deleted)

8. (Amended) The water absorber according to
claim 1, wherein the water absorbent material in-
cludes, as a main component, a modified polymer
compound manufactured by introducing an acidic
group to a polymer compound including (a) acrylo-
nitrile and at least one or more kinds of (b) styrene
and/or conjugated dienes; and wherein the water
absorbent material is supported by the supporter.

9. The water absorber according to claim 5, wherein
the polymer compound including (a) acrylonitrile
and at least one or more kinds of (b) styrene and/
or conjugated dienes is obtained from wastes.

10. The water absorber according to claim 1, further
including solid materials of specific gravity of 1 or
higher in the water permeable bag type member.

11. The water absorber according to claim 10,
wherein the solid materials of specific gravity of 1
or higher are composed of natural minerals.

12. The water absorber according to claim 10,
wherein the solid materials of the specific gravity of
1 or higher are composed of waste.

13. The water absorber according to claim 10,
wherein the solid materials of the specific gravity of
1 or higher are formed by binding waste.

14. The water absorber according to claim 5, where-
in the water absorbent material includes a salt form-
ing modified polymer compound manufactured by
introducing an acidic group to the polymer com-
pound including (a) acrylonitrile and at least one or
more kinds of(b) styrene and/or conjugated dienes
to form a salt together with metal.

15. The water absorber according to claim 14,
wherein the metal is one or two or more kinds of
metals selected from a group including zinc, copper
and silver.

16. The water absorber according to claim 5, further
including a surface active agent in the water perme-
able bag type member.

17. The water absorber according to claim 16,
wherein the surface active agent is
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