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Description

Technical Field

[0001] The invention relates to inorganic fibers and a method for producing the same.

Background Art

[0002] An inorganic fiber is composed mainly of a fiber of an inorganic compound, and is expected to be used as a
material constituting an insulating material or a refractory material or the like. In particular, an inorganic fiber having an
average fiber diameter of 1 mm or less is expected to be used as a filter material or a sealing material.
[0003] As the inorganic fiber having a small fiber diameter, asbestos has conventionally been known. Since asbestos
has a small fiber diameter and has a high chemical resistance to body fluids, it reaches the inside of a lung by breathing
and exerts a long-term effect on the cells in the alveolus, and as a result, adversely affects a human body. Further, as
for an inorganic fiber other than asbestos, an inorganic fiber composed mainly of SiO2 having excellent heat resistance
is thought to adversely affect a human body if SiO2 is crystallized at high temperatures to generate cristobalite.
[0004] Therefore, as an inorganic fiber having biosolubility and having low chemical resistance to body fluids, an
inorganic fiber composed of 65 wt% to 99 wt% of Al2O3 and 1 wt% to 35 wt% of SiO2 obtained by a process in which a
spinning solution comprising a solution that contains aluminum oxychloride, colloidal silica and a thickener is withdrawn
from a plurality of spinning nozzles to form a fiber precursor, followed by quick heating and rapid quenching (Patent
Document 1 (see Japanese Patent No. 3979494) is proposed.

Related Art Documents

Patent Documents

[0005] Patent Document 1: Japanese Patent No. 3979494
[0006] GB 1 098 595 A discloses an inorganic fiber comprising 72 wt% Al2O3, 28 wt% MgO and 0% SiO2.
[0007] US 4 010 233 A discloses a fiber comprising Al2O3, and MgO, where the molar ratio of Mg to Al ranges from
2:1 to 1:6 but which comprises no silica.
[0008] US 5 650 007 A discloses pure inorganic spinel fibers which comprise no silica.
[0009] US 5 424 260 A discloses an inorganic fiber comprising 25 to 75 wt% Al2O3, 1 to 20 wt% MgO and the balance
of SiO2.
[0010] JP50 006823 A discloses an in organic fiber including 38.0 wt% of Al2O3, 21.6 wt% of MgO and 39.1 wt% of
SiO2, where the total content of Al2O3, MgO and SiO2 relative to the entire fiber is 98.7 wt% or more.

Disclosure of the Invention

Problems to be Solved by the Invention

[0011] However, as a result of intensive studies made by the inventors, it has been found that the inorganic fiber
disclosed in Patent Document 1 does not necessarily exhibit biosolubility. Further, depending on the application of an
inorganic fiber, an inorganic fiber having a higher biosoluble speed than the inorganic fiber in Patent Document 1 has
been required.
[0012] Under such circumstances, a first object of the invention is to provide inorganic fibers having a high biosoluble
speed and a high heat resistance, and a second object of the invention is to provide a method for producing the inorganic
fibers easily.

Means for Solving the Subject

[0013] In order to solve the above-mentioned problem, the inventors made intensive studies. As a result, the inventors
have found that, the first object can be attained by an inorganic fiber comprising Al2O3, MgO and SiO2, wherein the
content of Al2O3 is 30 mass% or more and less than 81 mass%, the content of MgO is 22 mass% or more and 65 mass%
or less and the content of SiO2 is 40 mass% or less, and wherein the total content of Al2O3, MgO and SiO2 relative to
the entire fiber is 98 mass% or more. Further, the inventors have found that the second object can be attained by a
method for producing the aforementioned inorganic fiber, comprising:

preparing a water-soluble basic acid aluminum is used as a raw material of Al2O3, a water-soluble magnesium
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compound as a raw material of MgO and a water-soluble or a water-dispersible silicon compound as a raw material
of SiO2;
dissolving in an aqueous medium, in terms of a metal oxide, 30 mass% or more and less than 81 mass% of water-
soluble basic acid aluminum, 22 mass% or more and 65 mass% or less of a water-soluble magnesium compound
and 40 mass% or less of a water-soluble or water-dispersible silicon compound, relative to the total amount of raw
materials, to form an aqueous raw material solution for spinning;
spinning the aqueous raw material solution to obtain a crude inorganic fiber; and
firing the crude inorganic fiber.

[0014] The invention has been made based on this finding.
[0015] That is, the invention provides:

(1) An inorganic fiber comprising Al2O3, MgO and SiO2, wherein the content of Al2O3 is 30 mass% or more and less
than 81 mass%, the content of MgO is 22 mass% or more and 65 mass% or less and the content of SiO2 is 40
mass% or less, and wherein the total content of Al2O3, MgO and SiO2 relative to the entire fiber is 98 mass% or more.
(2) A method for producing the inorganic fiber according to (1), comprising:

preparing a water-soluble basic acid aluminum is used as a raw material of Al2O3, a water-soluble magnesium
compound as a raw material of MgO and a water-soluble or a water-dispersible silicon compound as a raw
material of SiO2;
dissolving in an aqueous medium, in terms of a metal oxide, 30 mass% or more and less than 81 mass% of
water-soluble basic acid aluminum, 22 mass% or more and 65 mass% or less of a water-soluble magnesium
compound and 40 mass% or less of a water-soluble or water-dispersible silicon compound, relative to the total
amount of raw materials, to form an aqueous raw material solution for spinning;
spinning the aqueous raw material solution to obtain a crude inorganic fiber; and
firing the crude inorganic fiber.

(3) A method for producing the inorganic fiber according to (2), wherein the water-soluble basic acid aluminum is
one or more selected from compounds represented by the following composition formula (I):

Al(OH)xYz (I)

wherein X is a positive number more than 0 and less than 3; Y is any one selected from a Cl atom, an NO3 group,
an SO4 group and a RCOO group; Z is 3-X when Y is a Cl atom, an NO3 group or an RCOO group, and (3-X)/2
when Y is an SO4 group; and R is a hydrogen atom or a hydrocarbon group or hydroxyl group-containing hydrocarbon
group having 1 to 10 carbon atoms, and when plural RCOO groups are present, the Rs may be the same or different.
(4) A method for producing the inorganic fiber according to (2) or (3), wherein the firing is conducted at a temperature
of 500°C or higher and lower than a liquid phase generation temperature.

Advantageous Effects of the Invention

[0016] According to the invention, it is possible to provide an inorganic fiber having a high biosoluble speed and an
excellent heat resistance, as well as to provide a method for producing the inorganic fiber easily.

Brief Description of the Drawings

[0017] FIG. 1 is a view showing one example of a spinning apparatus for use in electrospinning.

Mode for Carrying out the Invention

[0018] First, an explanation will be made on the inorganic fiber of the invention.
[0019] The inorganic fiber of the invention comprises Al2O3, MgO and SiO2, wherein the content of Al2O3 is 30 mass%
or more and less than 81 mass%, the content of MgO is 22 mass% or more and 65 mass% or less and the content of
SiO2 is 40 mass% or less, and wherein the total content of Al2O3, MgO and SiO2 relative to the entire fiber is 98 mass%
or more.
[0020] The inorganic fiber of the invention comprises 30 mass% or more and less than 81 mass% of Al2O3, preferably
33 mass% to 78 mass% of Al2O3. If the content of Al2O3 is in the above-mentioned range, a desired heat resistance
tends to be obtained easily.
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[0021] The inorganic fiber of the invention comprises 22 mass% or more and 65 mass% or less of MgO. It is preferred
that the inorganic fiber comprises 22 mass% to 62 mass% of MgO. If the content of MgO is within the above-mentioned
range, desired biosolubility tends to be obtained easily.
[0022] The inorganic fiber of the invention comprises SiO2 in an amount of 40 mass% or less. It is more preferred that
the inorganic fiber comprises SiO2 in an amount of 37 mass% or less. If the content of SiO2 is in the above-mentioned
range, desired biosolubility can be exhibited more easily.
[0023] In respect of biosolubility, it is preferred that the composition of the inorganic fiber be in a prescribed range
according to the diameter of the fiber. If the fiber diameter is large, a long period of time is required until the fiber is
dissolved and disappeared in a living body. Therefore, it is preferred that an inorganic fiber having a large fiber diameter
have a composition which enables a dissolution speed to be high.
[0024] In the inorganic fiber of the invention, the amount ratio of the total of Al2O3, MgO and SiO2 is 98 mass% or
more, more preferably 99 mass% or more of the entire fiber. If the total content of Al2O3, MgO and SiO2 relative to the
entire fiber is 98 mass% or more, desired biosolubility and heat resistance can be obtained.
[0025] The inorganic fiber of the invention can comprise less than 2 mass% of an inevitable component. Here, the
"inevitable component" means an impurity component which is inevitably mixed in when preparing the inorganic fiber.
[0026] The inorganic fiber of the invention can exhibit desired biosolubility and heat resistance when it comprises 30
mass% or more and less than 81 mass% of Al2O3, 22 mass% or more and 65 mass% or less of MgO and 40 mass%
or less of SiO2, and the total content of Al2O3, MgO and SiO2 relative to the entire fiber is 98 mass% or more.
[0027] In the inorganic fiber of the invention, the content (mass%) of each component means a value obtained by the
following method. Specifically, a method in which a part is taken out from an aqueous raw material spinning solution
(mentioned later) which was used when preparing the fiber, and dried. Subsequently, the part was fired at 1000°C for
2 hours to obtain powder. This powder was used as a measurement sample, and a measurement is conducted by means
of an X-ray fluorescence spectrometer (RIX2000, manufactured by Rigaku Corporation). The resulting inorganic fibers
may contain balancing components. In such a case, a compensation calculation is conducted such that the total amount
of metal oxides excluding the balancing components becomes 100 mass%.
[0028] It is preferred that the inorganic fiber of the invention have the above-mentioned composition, and be obtained
by a method for producing the inorganic fiber according to (1), comprising:
preparing a water-soluble basic acid aluminum is used as a raw material of Al2O3, a water-soluble magnesium compound
as a raw material of MgO and a water-soluble or a water-dispersible silicon compound as a raw material of SiO2; dissolving
in an aqueous medium, in terms of a metal oxide, 30 mass% or more and less than 81 mass% of water-soluble basic
acid aluminum, 22 mass% or more and 65 mass% or less of a water-soluble magnesium compound and 40 mass% or
less of a water-soluble or water-dispersible silicon compound, relative to the total amount of raw materials, to form an
aqueous raw material solution for spinning; spinning the aqueous raw material solution to obtain a crude inorganic fiber;
and firing the crude inorganic fiber..
[0029] The above-mentioned aqueous raw material solution for spinning contains, as a metal oxide raw material,
water-soluble basic acid aluminum, a water-soluble magnesium compound and, a water-soluble or a water-dispersible
silicon compound. It is preferred that the inorganic fiber comprise 30 mass% or more and less than 81 mass% of aqueous
basic acid aluminum in the total metal oxide raw material, in terms of a metal oxide. It is more preferred that the inorganic
fiber comprise 33 mass% to 78 mass% of water-soluble basic acid aluminum.
[0030] The concentration of the water-soluble basic acid aluminum in the above-mentioned aqueous raw material
solution for spinning is preferably 0.75 mass% to 19.5 mass%, more preferably 1.5 mass% to 13 mass%, in terms of a
metal oxide.
[0031] The aqueous raw material solution for spinning preferably contains 22 mass% or more and 65 mass% or less
of a water-soluble magnesium compound in the total metal oxide raw material, in terms of a metal oxide. It is more
preferred that the aqueous raw material solution for spinning contain 22 mass% to 62 mass% of a water-soluble mag-
nesium compound.
[0032] The concentration of the water-soluble magnesium compound in the aqueous raw material solution for spinning
is, in terms of a metal oxide, preferably 1.5 mass% to 18 mass%, with 1.5 mass% to 12 mass% being more preferable.
[0033] As for the aqueous raw material solution for spinning, in terms of a metal oxide, it is preferred that it contain
40 mass% or less of a water-soluble or water-dispersible silicon compound in the total metal oxide raw material. It is
more preferred that it contains 37 mass% or less of a water-soluble or water-dispersible silicon compound.
[0034] The concentration of the water-soluble or water-dispersible silicon compound in the aqueous raw material
solution for spinning is preferably 10.5 mass% or less, with 7 mass% or less being more preferable.
[0035] In this application document, "in terms of a metal oxide" of the water-soluble basic acid aluminum means "in
terms of Al2O3". "In terms of a metal oxide" of the water-soluble magnesium compound means "in terms of MgO". "In
term of a metal oxide" of a water-soluble or a water-dispersible silicon compound means "in terms of SiO2".
[0036] In the inorganic fibers of the invention, it is preferred that the above-mentioned water-soluble basic acid aluminum
be one or more selected from compounds represented by the following formula (I):
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Al(OH)xYz (I)

wherein X is a positive integer of more than 0 and less than 3, Y is one selected from a Cl atom, an NO3 group, an SO4
group and an RCOO group; Z is 3-X when Y is a Cl atom, an NO3 group and an RCOO group, (3-X)/2 when Y is an SO4
group and R is a hydrogen atom or a hydrocarbon group or hydroxyl group-containing hydrocarbon group having 1 to
10 carbon atoms. If a plurality of RCOO groups are present, the Rs may be the same or different.
[0037] The details of each material constituting the aqueous raw material solution for spinning, the spinning method,
the firing conditions or the like are as mentioned later.
[0038] The inorganic fiber of the invention is preferably obtained by spinning by the electrospinning method mentioned
later.
[0039] The inorganic fiber of the invention can exhibit biosolublity even if it has an average fiber diameter of less than
4 mm. The average fiber diameter of the inorganic fiber is preferably 3 mm or less, more preferably 1 mm or less, with
0.5 mm or less being further preferable.
[0040] If the average fiber diameter of the inorganic fiber is 1 mm or less, it can be preferably used as a material
constituting a filter material and a sealing material. The inorganic fiber having an average fiber diameter of 1 mm or less
can be produced by adjusting the atmosphere at the time of electrospinning by the static spinning method mentioned
later by adjusting the applied voltage or by adjusting the concentration or viscosity of the aqueous raw material solution
for spinning, or the like.
[0041] The inorganic fiber of the invention is more preferably an inorganic fiber which has a dissolution speed of 20
ng/cm2 • h or more, more preferably 40 ng/cm2 • h or more 0 to 24 hours after the start of a test or 24 to 48 hours after
the start of a test, when evaluated by the method of evaluating biosolubility, mentioned later. Although no specific
restrictions are imposed on the dissolution speed, the dissolution speed is normally about 5400 ng/cm2 • h.
[0042] The inorganic fiber of the invention has a high dissolution speed in a living body and has excellent biosolubility.
Even if the inorganic fiber has a small average fiber diameter, it exerts only small effects on living environments. Further,
according to the production method mentioned later, it can have a reduced diameter easily. Therefore, it is possible to
use a thin fibrous product having an average fiber diameter of 1 mm or less in various industrial fields as a constituting
material for a filter material and a sealing material.
[0043] In this application document, the average fiber diameter of inorganic fibers means an average value calculated
by a method in which the widths of fibers at 30 to 122 locations arbitrary selected from a photograph (magnification: 3
2000 to 5000) taken by a scanning electron microscope (JSM-5800LV, manufactured by JEOL, Ltd.) are measured and
the average value of these is obtained.
[0044] It is preferred that the inorganic fiber of the invention have a melting point of 1300°C or more, more preferably
1350°C or more. Since the inorganic fiber of the invention has an excellent heat resistance, i.e. has a melting point of
1350°C or more, it can preferably be used as a filter material, a sealing material, or the like.
[0045] Various methods can be given as a method for producing the inorganic fiber of the invention. Specifically, a
method in which a raw material solution for spinning having a desired composition is subjected to dry spinning; a melt
continuation spinning method in which a molten product having a desired composition is drawn from a spinning nozzle,
cooled, and spinning is conducted while winding; a spinner method (extemal centrifugation method) in which a molten
product having a desired composition is allowed to collide with a high-speed rotating body, and the molten product is
allowed to be fibrous by the centrifugal force; an internal centrifugation method in which a molten product having a
desired composition is discharged from a rotating body, and the molten product is then allowed to be fibrous; and a melt
blow method in which a molten product having a desired composition is allowed to be fibrous by compressed air. As the
above-mentioned dry spinning method, a dry continuous spinning method in which a raw material solution for spinning
having a desired composition is discharged from a nozzle, and the discharged product is dried while winding by a winder
and is elongated; a method in which a raw material solution for spinning having a desired composition is centrifuged in
the stream of air and dried to obtain un-continuous fibers; or the electrostatic spinning method mentioned later.
[0046] In the dry spinning method, it is preferable to adjust adequately the viscosity of the raw material solution for
spinning. The viscosity of the raw material solution for spinning can be adjusted by changing the amount of a spinning
auxiliary to be added or by concentration by heating or pressure reduction or by dilution by addition of water.
[0047] For example, if a raw material solution for spinning is spun by the continuous spinning method in order to obtain
a fiber having an average fiber diameter of several mm to several tens mm, it is preferred that the viscosity thereof be
about several tens Pa • s to several hundreds Pa • s, with 60 Pa • s to 200 Pa • s being more preferable. If the viscosity
is less than several tens Pa • s, the spinning solution extruded from a nozzle is likely to suffer capillary breakage by the
surface tension, and as a result, spinning becomes difficult. Further, if the above-mentioned viscosity exceeds several
hundreds Pa • s, aggregation-breakage occurs when elongating the fiber, whereby the fiber diameter is difficult to be
reduced. At the same time, when a spinning solution is extruded from a nozzle, a high pressure is required to make a
fiber production apparatus to be large.
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[0048] For example, if spinning is conducted in order to obtain a fiber having an average fiber diameter of several mm
by the rotating centrifugal circular disc method in which a raw material solution for spinning is ejected by centrifugation
from a large number of holes and elongated, followed by spinning or by the blowing method in which a spinning solution
is elongated by blowing air, the viscosity of the raw material solution for spinning is preferably several Pa • s to several
tens Pa · s. If the above-mentioned viscosity is less than several Pa · s, problems that the raw material solution for
spinning is scattered in the form of liquid droplets without becoming fibrous or even if the solution becomes fibrous, if
the fiber is broken when the spinning solution is elongated, a large amount of circular particles called a shot is generated.
If the viscosity is too large, elongation by centrifugal force or blowing becomes impossible, thereby making production
of fibers impossible.
[0049] By subjecting the crude inorganic fiber obtained by the above-mentioned dry spinning method to a firing treatment
appropriately, it is possible to obtain desired inorganic fiber by causing the organic matters in the crude inorganic fiber
to disappear. As for the firing conditions or the like, an explanation will be made later.
[0050] Of the above-mentioned methods for producing an inorganic fiber, the method for producing by the dry spinning
method, in particular, the method for producing by using the electrospinning method is preferable since it can produce
an intended inorganic fiber easily at a low cost.
[0051] Then, an explanation will be made on the method for producing an inorganic fiber of the invention.
[0052] The method for producing an inorganic fiber of the invention is the method for producing an inorganic fiber of
the invention as mentioned above, comprising:

preparing a water-soluble basic acid aluminum is used as a raw material of Al2O3, a water-soluble magnesium
compound as a raw material of MgO and a water-soluble or a water-dispersible silicon compound as a raw material
of SiO2;
dissolving in an aqueous medium, in terms of a metal oxide, 30 mass% or more and less than 81 mass% of water-
soluble basic acid aluminum, 22 mass% or more and 65 mass% or less of a water-soluble magnesium compound
and 40 mass% or less of a water-soluble or water-dispersible silicon compound, relative to the total amount of raw
materials, to form an aqueous raw material solution for spinning;
spinning the aqueous raw material solution to obtain a crude inorganic fiber; and
firing the crude inorganic fiber

[0053] In the production method of the invention, as the water-soluble basic acid aluminum used as the raw material,
a compound represented by the following formula (I) can be given.

Al(OH)xYz (I)

wherein X is a positive number more than 0 and less than 3; Y is any one selected from a Cl atom, an NO3 group, an
SO4 group and an RCOO group; Z is 3-X when Y is a Cl atom, an NO3 group or an RCOO group and (3-X)/2 when Y
is an SO4 group; and R is a hydrogen atom or a hydrocarbon group or hydroxyl group-containing hydrocarbon group
having 1 to 10 carbon atoms, and when plural RCOO groups are present, the Rs may be the same or different.
[0054] The basic acid aluminum as given above is an octahedral coordinated aluminum polynuclear complex (non-
ionic polymer) in which cross linking is conducted by a hydroxyl group, and can take the form of a dimer or an oligomer.
[0055] In the basic acid aluminum represented by the compositional formula (I), it is preferred that X be a positive
number of 1 or more and 3 or less, with a positive number of 1 or more and 2.5 or less being more preferable.
[0056] In the compositional formula (I), X can be calculated from the compositional ratio of acids or the like added
when the basic acid aluminum is synthesized.
[0057] As for the basic acid aluminum represented by the compositional formula (I), basic aluminum carboxylate
(Al(OH)x(RCOO)3-x) can preferably be used since it is possible to suppress generation of chloride or nitric acid, which
exerts great environmental burden when firing (mentioned later).
[0058] If the basic acid aluminum shown by the compositional formula (I) is basic aluminum carboxylate, the R con-
stituting the RCOO group is a hydrogen atom or a hydrocarbon group or hydroxyl group-containing hydrocarbon group
having 1 to 10 carbon atoms.
[0059] If R is a hydrocarbon group or hydroxyl group-containing hydrocarbon group, the number of carbon atoms is
1 to 10, with 1 to 5 being preferable. If the number of carbon atoms exceeds 5, the basic acid aluminum represented by
the formula (I) hardly exhibits water solubility. Further, if R is a hydrocarbon group or hydroxyl group-containing hydro-
carbon group, the hydrocarbon group part may be linear or branched. The hydrocarbon group part may be a saturated
hydrocarbon group or an unsaturated hydrocarbon group.
[0060] If R is a hydrocarbon group, as examples of the hydrocarbon group, an alkyl group, an alkenyl group, a cycloalkyl
group, an alkylcycloalkyl group or the like can be given.
[0061] Specifically, an alkyl group such as a methyl group, an ethyl group, a propyl group, and a butyl group (if these
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alkyl groups can be branched, the alkyl group may be linear or branched); an alkenyl group such as a propenyl group
and a butenyl group (if these alkenyl groups can be branched, the alkenyl group may be linear or branched, and the
position of a double bond may be arbitral); a cycloalkyl group such as a cyclopropyl group and a cyclobutyl group; an
alkylcycloalkyl group such as a methylcyclopropyl group and a methylcyclobutyl group (the substitution position of the
alkyl group to the cycloalkyl group is arbitral) or the like can be given.
[0062] If R is a hydroxyl group-containing hydrocarbon group, as the hydroxyl group-containing hydrocarbon group,
a hydroxylalkyl group, a hydroxyalkenyl group, a hydroxycycloalkyl group or the like can be given.
[0063] Specifically, a hydroxyalkyl group such as a hydroxylmethyl group, a hydroxyethyl group, a hydroxypropyl group
and a hydroxybutyl group (if these hydroxyalkyl groups can be branched, the alkyl groups constituting the hydroxyalkly
group may be linear or branched), a hydroxyalkenyl group such as a hydroxybutenyl group (the alkenyl group constituting
the hydroxyalkenyl group may be linear or branched, and the position of a double bond may be arbitral); a hydroxycy-
cloalkyl group such as a hydroxycyclopropyl group and a hydroxycyclobutyl group (the substitution position of the hydroxyl
group or the alkyl group to a cycloalkyl group is arbitral) or the like can be given.
[0064] In respect of stability in water, as the RCOO group, a reaction residue of carboxylic acid selected from formic
acid, acetic acid and lactic acid (a HCOO group, a CH3COO group, a CH3CH(OH)COO group) is preferable.
[0065] In the production method of the invention, as the raw material for magnesia, a water-soluble magnesium
compound is used. As the magnesium compound, no specific restrictions are imposed as long as it is water-soluble and
can be dissolved in a desired amount in the aqueous raw material solution for spinning, which will be mentioned later.
For example, carbonates, nitrates, sulfates, acetates, hydroxides, chlorides, fluorides, borates, phosphates or the like
can be given.
[0066] Of these magnesium compounds, in the production method of the invention, if basic aluminum carboxylate is
used as the aluminum compound to be dissolved in the aqueous raw material solution for spinning, it is preferred that
a magnesium compound be also a carboxylate. In respect of easiness of solubility in an aqueous raw material solution
for spinning or easiness in obtaining materials, magnesium acetate tetrahydrate is more preferable.
[0067] In the production method of the invention, as the silica raw material, a water-soluble or a water-dispersible
silicon compound is used. As the silicon compound, no specific restrictions are imposed as long as it is dissolved or
dispersed in an aqueous raw material solution for spinning. For example, as the water-soluble silicon compound, a
water-soluble silicate, a water-soluble silicon alkoxide (tetramethoxysilane, tetraethoxysilane, tetrapropoxysilane or the
like) can be given. As the water-dispersible silicon compound, silica sol (colloidal silica) or the like can be given. Of these
silicon compounds, silica sol (colloidal silica) is preferable in respect of viscosity stability or the like of the aqueous raw
material solution for spinning.
[0068] As the silica sol, one obtained by dispersing silica having a particle size of 4 to 100 nm in a medium having a
solid content of 5 mass% to 30 mass% is preferable. Silica sol can be produced by the sol-gel method in which sol is
produced from alkoxysilane or the sodium silicate method in which silica sol is produced from sodium silicate.
[0069] In the production method of the inorganic fiber of the invention, if need arises, a spinning auxiliary may further
be used. As the spinning auxiliary, no specific restrictions are imposed on the spinning auxiliary as long as it can prepare
a desired inorganic fiber. However, in respect of easiness in handling or solubility, it is preferred that the spinning auxiliary
be a water-soluble organic polymer. For example, polyethylene oxide, polypropylene oxide, polyvinyl alcohol, polyvinyl
ether, polyvinyl ester, polyacrylic acid ester and a copolymer thereof can be given. Of these, polyacrylic acid ester is
preferable.
[0070] In the production method of the inorganic fiber of the invention, by adding a spinning auxiliary, variations in
fiber diameter are suppressed, whereby stable spinning can be realized. Further, the strength of unfired fibers after the
electrostatic spinning is improved, thereby leading to excellent handling properties.
[0071] In the production method of the invention, water-soluble basic acid aluminum, a water-soluble magnesium
compound, a water-soluble or water-dispersible silicon compound, and if necessary, a spinning auxiliary are dissolved
in an aqueous medium, an aqueous raw material solution for spinning is prepared.
[0072] As the aqueous medium, water is preferable. In order to improve the stability of a solution or in order to conduct
spinning stably, a medium which is composed mainly of water and containing other mediums which are soluble in water,
for example, alcohols, ketones, amines, amides, carboxylic acids or the like may be used. Further, one obtained by
adding an organic salt such as ammonium chloride to these mediums may be used.
[0073] The aqueous raw material solution for spinning contains, as the metal oxide raw material, water-soluble basic
acid aluminum, a water-soluble magnesium compound and, if desired, a water-soluble or water-dispersible silicon com-
pound. In terms of a metal oxide, it is preferred that it comprise 30 mass% or more and less than 81 mass% of water-
soluble basic acid aluminum, and it is more preferred that it comprise 33 mass% to 78 mass% of water-soluble basic
acid aluminum.
[0074] The concentration of the water-soluble basic acid aluminum in the aqueous raw material solution for spinning
is preferably 0.75 mass% to 19.5 mass% in terms of a metal oxide, with 1.5 mass% to 13 mass% being more preferable.
[0075] The solid content (concentration of solid matters in the raw material) of the water-soluble basic acid aluminum
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in the aqueous raw material solution for spinning is preferably 2 mass% to 59 mass%, with 5 mass% to 44 mass% being
more preferable.
[0076] If the amount ratio of the water-soluble basic acid aluminum is in the above range, it becomes easy to obtain
an inorganic fiber having desired heat resistance.
[0077] Further, in terms of a metal oxide, it is preferred that the aqueous raw material solution for spinning comprise
22 mass% or more and 65 mass% or less, more preferably 22 mass% to 62 mass%, of a water-soluble magnesium
compound in the total metal oxide raw material.
[0078] The concentration of the water-soluble magnesium compound in the aqueous raw material solution for spinning
is preferably 1.5 mass% to 18 mass%, more preferably 1.5 mass% to 12 mass%, in terms of a metal oxide in the total
metal oxide raw material.
[0079] The solid content (concentration of solid matters in the raw material) of the water-soluble magnesium compound
in the aqueous raw material solution for spinning is preferably 8 mass% to 79 mass%, with 8 mass% to 60 mass% being
more preferable.
[0080] If the amount ratio of the water-soluble magnesium compound is in the above-mentioned range, an inorganic
fiber having desired biosolubility tends to be obtained easily.
[0081] It is preferred that the aqueous raw material solution for spinning comprise 40 mass% or less, more preferably
37 mass% or less, of a water-soluble or water-dispersible silicon compound in the total metal oxide raw material, in
terms of a metal oxide in the above-mentioned aqueous raw material solution for spinning.
[0082] The concentration of a water-soluble or water-dispersible silicon compound in the aqueous raw material solution
for spinning is preferably 10.5 mass% or less, more preferably 7 mass% or less, in terms of a metal oxide.
[0083] The solid content (concentration of solid matters in the raw material) of a water-soluble or water-dispersible
silicon compound is preferably 14 mass% or less, more preferably 10 mass% or less.
[0084] In the production method of the invention, it is possible to obtain an inorganic fiber having a desired biosolubility
without using a water-soluble or water-dispersible silicon compound. However, by using a water-soluble or water-dis-
persible silicon compound, desired biosolubility is likely to be obtained more easily.
[0085] As mentioned above, in this application document, the mass ratio (mass%) of each raw material metal oxide
in terms of a metal oxide means the mass ratio (mass%) of water-soluble basic acid aluminum in terms of Al2O3, a water-
soluble magnesium compound in terms of MgO and a water-soluble or water-dispersible silicon compound in terms of
SiO2.
[0086] When the aqueous raw material solution for spinning contains a spinning auxiliary, the concentration of the
spinning auxiliary in the aqueous raw material solution for spinning is preferably 0.1 mass% to 10 mass%, more preferably
0.1 mass% to 8 mass%. It is preferred that the amount of the spinning auxiliary be as small as possible in order to allow
the fiber to be dense after firing and to retain the strength. However, if the amount of the spinning auxiliary is small, the
fiber morphology may not be stable at the time of production. Therefore, it is preferable to adjust the amount to be added,
if necessary.
[0087] No particular restrictions are imposed on the method for producing the aqueous raw material solution for
spinning. For example, it may be produced by mixing an aqueous medium, water-soluble basic acid aluminum, a water-
soluble magnesium compound, a water-soluble or water-dispersible silicon compound, and if necessary, a spinning
auxiliary or other arbitral components such that each component is dissolved at a desired concentration. Alternatively,
it may be produced by mixing an aqueous solution of water-soluble basic acid aluminum, an aqueous solution of a water-
soluble magnesium compound, an aqueous solution of a water-soluble or water-dispersible silicon compound and, if
necessary, an aqueous solution of a spinning auxiliary or other arbitral components such that each component is dissolved
at a desired concentration.
[0088] The viscosity of the aqueous raw material solution for spinning is preferably about 0.01 to 5.0 Pa • s, more
preferably about 0.05 to 3.0 Pa • s. If the viscosity of the aqueous raw material solution for spinning is less than 0.01 Pa
• s, the aqueous raw material solution for spinning is not fibrous when spinning, thereby generating spherical particles.
If the viscosity of the aqueous raw material solution for spinning exceeds 5.0 Pa • s, a treatment for allowing it to be
fibrous becomes difficult. The viscosity of the aqueous raw material solution for spinning can be adjusted by adjusting
the amount of a spinning auxiliary or by conducting a concentration operation by a heat treatment or a depressurization
treatment appropriately.
[0089] In this application document, the viscosity of the aqueous raw material solution for spinning means a value
measured by the method explained below. The viscosity is measured by means of a rheometer (Physica MCR301,
manufactured by AntonPaar, Ltd.). The viscosity of the spinning solution in this application is a shearing viscosity when
the shearing speed was 10s-1. The viscosity was measured while keeping the liquid temperature of the spinning solution
at 25°C. Hereinbelow, the viscosity measured under the above-mentioned conditions is taken as the viscosity in this
application document.
[0090] In the production method of the invention, no particular restrictions are imposed on the method for spinning the
above-mentioned aqueous raw material solution for spinning, and various methods as mentioned above can be used.
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It is preferred that the aqueous raw material solution for spinning be subjected to spinning by the electrostatic spinning
method to obtain a crude inorganic fiber.
[0091] The electrostatic spinning method is a method in which a voltage is applied to the aqueous raw material solution
for spinning containing a fiber-forming compound, and the aqueous raw material solution for spinning is discharged
utilizing electrostatic repulsion and is allowed to be fibrous.
[0092] As the method for discharging the aqueous raw material solution for spinning to the electrostatic field to which
a voltage has been applied, an arbitral method can be used. For example, a method in which, in the state where the
aqueous raw material solution for spinning is supplied to a nozzle, the nozzle is placed at an appropriate place in the
electrostatic field, and the aqueous raw material solution for spinning is pulled out from the nozzle by the electric field
and is allowed to be fibrous can be given.
[0093] The specific embodiment of the spinning by the electrospinning method according to the invention will be
explained with reference to FIG 1.
[0094] FIG. 1 is a view showing one example of a spinning apparatus to be used for electrospinning. In FIG. 1, a
spinning apparatus 1 is formed of a syringe 2, a nozzle 3, a high-voltage generating apparatus 4 and a sample collection
table 5.
[0095] In the spinning apparatus 1 shown in FIG. 1, the aqueous raw material solution for spinning is supplied to the
front end part of the nozzle 3 after being filled in the syringe 2. The high-voltage generating apparatus 4 is electrically
connected to a conductive fixing part and the conductive sample collection table 5 which are respectively provided
around the nozzle 3. By applying a voltage to the nozzle 3 through the fixing part provided around the nozzle 3, the
aqueous raw material solution for spinning is ejected from the front end of the nozzle 3, and the solution is allowed to
be fibrous to obtain a crude inorganic fiber. The resulting crude inorganic fiber is collected on the sample collection table
5 as a counter electrode.
[0096] When the aqueous raw material solution for spinning is supplied to the electrostatic field from the nozzle 2, it
is possible to provide a plurality of nozzles 2 and to arrange the nozzles 2 in parallel to increase the production speed
of a fibrous material.
[0097] In the production method of the invention, as for the voltage to be applied at the time of electrospinning, taking
into consideration conditions such as the distance between the front end of the nozzle and the counter electrode (distance
between the electrodes), the viscosity of the aqueous raw material solution for spinning, the concentration of the aqueous
raw material solution for spinning or the like, the voltage is preferably 1 to 100 kV, with 3 to 30 kV being more preferable.
[0098] The distance between electrodes depends on the electric charge amount, the nozzle dimension, the ejected
amount of an aqueous raw material solution for spinning from the nozzle, the concentration of the aqueous raw material
solution for spinning or the like. However, the distance is preferably 20 to 500 mm, more preferably 50 to 300 mm, with
100 to 200 mm being further preferable.
[0099] It is preferred that the crude inorganic fiber obtained by electrostatic spinning have an average fiber diameter
of 10 nm to 2000 nm, more preferably 50 nm to 1000 nm.
[0100] In this application document, the average fiber diameter of the crude inorganic fiber means an average value
by a method in which, from a photograph (magnification x 2000 to 5000), taken by a scanning electron microscope (JSM-
5800LV, manufactured by JEOL, Ltd.), 30 to 122 parts are arbitrarily selected, the widths of the fibers are measured,
and calculation is conducted from the widths thus measured.
[0101] In the production method of the invention, subsequently, the crude inorganic fiber obtained by the electrospinning
method is fired.
[0102] The firing temperature is preferably 500°C or more and less than the liquid phase generation temperature.
Specifically, the firing temperature is preferably 500°C or more and 1300°C or less, at which no liquid phase is generated.
[0103] If the firing temperature is less than 500°C, organic components such as organic polymers used as the spinning
auxiliary may remain in the inorganic fiber. If the firing temperature exceeds 1300°C, the inorganic fiber obtained as a
result of the growth of crystal particles may be significantly brittle or the inorganic fiber may react with the hearth as a
result of the generation of a liquid phase.
[0104] It is desired that the above-mentioned firing temperature be in a prescribed range depending on the composition
of the inorganic fiber to be obtained. In the production method of the invention, by controlling the firing temperature in
a desirable range, it is possible to impart the resulting inorganic fiber with more excellent biosolubility.
[0105] Firing can be conducted by means of a known electric furnace or the like. In order to decompose the organic
compounds used as the spinning auxiliary, the atmosphere at the time of firing be an atmospheric air or an oxidizing
atmosphere. If the decomposition performance of the remaining organic product is not required to be taken into consid-
eration, the firing may be conducted in the nitrogen atmosphere.
[0106] As mentioned above, in the production method of the invention, the inorganic fiber of the invention can be
produced easily at a low cost.
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EXAMPLES

[0107] The invention will be explained in more detail according to the Examples and the Comparative Examples, which
should not be construed as limiting the scope of the invention.
[0108] In the following Examples and Comparative Examples, the biosolublity was evaluated by the following method.

(Evaluation of biosolubility)

[0109] Of the resulting inorganic fiber, an amount within the range of 25 mg was previously weighed as the sample
for evaluation.
[0110] Subsequently, this evaluation sample was put on a membrane filter made of PTFE (polytetrafluoroethylene)
having a pore size of 0.1 mm. Further, on the top of the evaluation sample, a PTFE-made membrane filter having a pore
size of 1 mm was put and fixed as a filter unit. To the filter unit, a physiological saline having a pH of 5.0 shown in Table
1 was circulated at a flow rate of 0.15 ml/min.

[0111] The physiological saline which was circulated the evaluation sample was collected in a tank provided below
the filter unit. Due to the passage of the physiological saline of the evaluation sample, inorganic fiber components are
eluted. While keeping the temperature of the physiological saline during the evaluation test at 37°C, which is the tem-
perature of a body fluid, the inorganic fiber component eluate collected in the tank was taken out 24 hours after and 48
hours after the start of the test. The amount of the eluted fiber components was quantified by means of ICP emission
spectroscopy, and the solubility was calculated based on this value.
[0112] In the case of the simple solubility, the fiber surface area may vary due to difference in fiber diameter. Therefore,
the fiber diameter is separately calculated to obtain a fiber surface area. From this fiber surface area, the measured
value of solubility, the real density of the fiber and the amount used of the sample, the solubility (ng/cm2 • h) per unit
time and unit fiber surface area is calculated to obtain a dissolution speed. As for the dissolution speed, the speed 0 to
24 hours after the start of the test and the speed 24 to 48 hours after the start of the test were obtained.
[0113] Since the outer shape of the resulting inorganic fiber has an approximate columnar shape, the surface area of
the inorganic fiber was calculated by obtaining the total side surface area on the assumption that the inorganic fiber has
a columnar shape.
[0114] That is, if an assumption is made that the mass of the inorganic fiber is taken as M (g), the total length of the
inorganic fiber is L (m), the average fiber diameter of the inorganic fiber is d (m) and the real density of the inorganic
fiber is ρ (kg/m3), the following formula (1) is established. 

[0115] Further, the surface area A (m2) of the inorganic fiber is represented by the formula (2). 

Table 1

Composition of physiological saline

g/L

Sodium chloride 6.778

Calcium chloride 0.022

Sodium dihydrogen phosphate di-hydrate 0.180

Sodium hydrogen carbonate 2.270

Trisodium citrate dihydrate 0.060

Glycine 0.454

Ammonium chloride 0.540

96% Sulfuric acid 0.144

Potassium dihydrogen citrate 11.510

Sodium hydroxide 1.128
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[0116] From the formula (2), L=A/(π 3 d). If A is obtained by substituting L for the formula (1), the following formula
(3) is obtained. 

[0117] The mass M(g) of the inorganic fiber was measured and the average fiber diameter d(m) of the inorganic fiber
was measured by means of a scanning electron microscope (JSM-5800 LV, manufactured by JEOL, Ltd.). By substituting
M, d and the theoretical real density 3.5g/cm3 (= 3.5 3 103 kg/m3) of spinel MgAl2O4 as the real density ρ to the above
formula (3), the surface area A(m2) of the inorganic fiber can be calculated.
[0118] The speed of dissolution in physiological saline obtained by the above-mentioned evaluation serves as an index
of chemical resistance to a body fluid. The higher this value is, the lower the chemical resistance to the body fluid is and
the lower adverse effects to the living body are exerted.

(Example 1)

[0119] An aqueous raw material solution for spinning was prepared by using a basic aluminum carboxylate represented
by Al(OH)x(RCOO)3-x (X is 1.7 and R has 0 to 2 carbon atoms) as the basic acid aluminum.
[0120] Specifically, to 100 parts by mass of an aqueous basic aluminum carboxylate solution having a concentration
of 10.5 mass% in terms of Al2O3, 123.8 parts by mass of an aqueous magnesium acetate solution having a concentration
of 5.7 mass% in terms of MgO and 9.5 parts by mass of silica sol having a silicon concentration of 20.5 mass% in terms
of SiO2 were added and mixed, followed by concentration, according to need. As a result, an aqueous raw material
solution for spinning having a viscosity of 0.8 Pa • s was prepared.
[0121] When basic aluminum carboxylate, magnesium acetate and silica sol are respectively expressed in terms of
Al2O3, MgO and SiO2, (i.e. in terms of a metal oxide), the aqueous raw material solution for spinning comprises 54.0
mass% of basic aluminum carboxylate, 36.0 mass% of magnesium acetate and 10.0 mass% of silica sol relative to the
total amount of basic aluminum carboxylate, magnesium acetate and silica sol.
[0122] Subsequently, by using the spinning apparatus 1 shown in FIG. 1, the above-mentioned aqueous raw material
solution for spinning was subjected to spinning. When spinning, in a room kept at constant temperature and humidity,
at a temperature of 25°C, the above-mentioned aqueous raw material solution for spinning was filled in the syringe 2.
Thereafter, the liquid was supplied to the front end part of the nozzle 3. By applying a voltage of 6 to 13kV from the high-
voltage generating apparatus 4 which is electrically connected to a fixing part and the sample collection table 5 provided
around the nozzle 3, the aqueous raw material solution for spinning was ejected from the front end of the nozzle 3, and
was allowed to be fibrous. The fibrous products were collected on the sample collection table 5 of which the distance
from the front end of the nozzle 3 had been adjusted to be 150 mm, whereby a crude inorganic fiber was obtained.
[0123] The thus obtained crude inorganic fiber was heated to 700°C in an electric furnace in the atmosphere at a
heating rate of 500°C/hour. Then, the crude inorganic fiber was fired by retaining for 2 hours, whereby an inorganic fiber
was obtained.
[0124] The resulting inorganic fiber had an average fiber diameter of 1.4 mm, and comprised Al2O3 in an amount of
53.6 mass%, MgO in an amount of 36.9 mass% and SiO2 in an amount of 9.5 mass%.
[0125] In order to evaluate the biosolubility of this inorganic fiber, the dissolution speed of the resulting inorganic fiber
was measured by the above-mentioned method. The dissolution speed 0 to 24 hours after the start of the test was 2317
ng/cm2 • h and 747 ng/cm2 • h 24 to 48 hours after the start of the test. The results are shown in Table 2.
[0126] By using the composition analysis results of the resulting inorganic fiber, the melting point was calculated by
thermodynamics equilibrium calculation. The melting point was found to be 1625°C.

(Examples 2 to 5 and Comparative Examples 1 to 4)

[0127] Inorganic fibers were prepared in the same manner as in Example 1, except that the amount of the aqueous
solution of the basic aluminum carboxylate, the amount of the aqueous solution of the magnesium acetate and the
amount of silica sol in the aqueous raw material solution for spinning were adjusted such that the amount of Al2O3, the
amount of MgO and the amount of SiO2 in the resulting inorganic fiber become the values shown in Table 2.
[0128] For the resulting inorganic fiber, the average fiber diameter was obtained in the same manner as in Example
1, and biosolubility was also evaluated. In Example 3, only the dissolution speed 0 to 24 hours after the start of the test
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was measured.
[0129] The melting points of the inorganic fiber obtained in Examples 2 to 5 were measured in the same manner as
in Example 1. The melting point was 1350°C or more.
[0130] In Comparative Example 1, precipitates were generated when the aqueous raw material solution for spinning
was prepared and the viscosity thereof was adjusted. As a result, spinning could not be conducted.
[0131] The results are shown in Table 2.

[0132] From the results shown in Table 2, the inorganic fibers obtained in Examples 1 to 5 each had a dissolution
speed of 80 ng/cm2 • h or more which mean that they had excellent biosolubility. Further, since each inorganic fiber had
a melting point of 1350°C or higher, it was confirmed that they had high heat resistance.
[0133] On the other hand, it can be understood that the aqueous raw material solution for spinning in Comparative
Example 1 was one which could not be fibrous.

INDUSTRIAL APPLICABILITY

[0134] According to the invention, it is possible to provide an inorganic fiber having a high dissolution speed in a living
body and having excellent biosolubility, and heat resistance. Further, according to the invention, the inorganic fiber can
be produced easily.

Explanation of the Symbols

[0135]

1. Spinning apparatus
2. Syringe
3. Nozzle
4. High-voltage generation apparatus
5. Sample collection table

Claims

1. An inorganic fiber comprising Al2O3, MgO and SiO2, wherein the content of Al2O3 is 30 mass% or more and less

Table 2

Composition (mass%)
Firing 

temperature 
(°C)

Average 
fiber 

diameter 
(mm)

Dissolution speed 
(0-24 hours after 

the start of 
measurement) 

(ng/cm2 · h)

Dissolution speed 
(24-48 hours after 

the start of 
measurement) 

(ng/cm2 · h)

Melting 
point 
(°C)Al2O3 MgO SiO2

Ex. 1 53.6 36.9 9.5 700 0.93 2317 747 1625

Com. 
Ex. 2

74.6 25.4 0.0 700 0.82 171 92 1788

Com. 
Ex. 3

60.9 39.1 0.0 700 0.89 263 258 1809

Ex. 2 44.2 28.9 26.9 700 0.94 3154 145 1381

Com. 
Ex. 4

38.3 61.7 0.0 700 1.11 732 1401 1809

Ex. 3 33.5 57.3 9.2 700 0.80 2532 - 1625

Ex. 4 66.5 23.3 10.2 700 1.30 466 548 1455

Ex. 5 38.1 34.6 27.4 700 1.60 3033 368 1381

Com. 
Ex. 1

28 42 30 Could not be fibrous due to precipitation
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than 81 mass%, the content of MgO is 22 mass% or more and 65 mass% or less and the content of SiO2 is 40
mass% or less, and wherein the total content of Al2O3, MgO and SiO2 relative to the entire fiber is 98 mass% or more.

2. A method for producing the inorganic fiber according to claim 1, comprising:

preparing a water-soluble basic acid aluminum is used as a raw material of Al2O3, a water-soluble magnesium
compound as a raw material of MgO and a water-soluble or a water-dispersible silicon compound as a raw
material of SiO2;
dissolving in an aqueous medium, in terms of a metal oxide, 30 mass% or more and less than 81 mass% of
water-soluble basic acid aluminum, 22 mass% or more and 65 mass% or less of a water-soluble magnesium
compound and 40 mass% or less of a water-soluble or water-dispersible silicon compound, relative to the total
amount of raw materials, to form an aqueous raw material solution for spinning;
spinning the aqueous raw material solution to obtain a crude inorganic fiber; and
firing the crude inorganic fiber.

3. The method for producing the inorganic fiber according to claim 2, wherein the water-soluble basic acid aluminum
is one or more selected from compounds represented by the following composition formula (I):

Al(OH)xYz (I)

wherein X is a positive number more than 0 and less than 3; Y is any one selected from a Cl atom, an NO3 group,
an SO4 group and a RCOO group; Z is 3-X when Y is a Cl atom, an NO3 group or an RCOO group, and (3-X) /2
when Y is an SO4 group; and R is a hydrogen atom or a hydrocarbon group or hydroxyl group-containing hydrocarbon
group having 1 to 10 carbon atoms, and when plural RCOO groups are present, the Rs may be the same or different.

4. The method for producing the inorganic fiber according to claim 2 or 3, wherein the firing is conducted at a temperature
of 500°C or higher and lower than a liquid phase generation temperature.

Patentansprüche

1. Anorganische Faser, aufweisend Al2O3, MgO und SiO2, wobei der Gehalt an Al2O3 mindestens 30 Massenprozent
und weniger als 81 Massenprozent beträgt, wobei der Gehalt an MgO mindestens 22 Massenprozent und maximal
65 Massenprozent beträgt, und wobei der Gehalt an SiO2 maximal 40 Massenprozent beträgt, und wobei der
Gesamtgehalt an Al2O3, MgO und SiO2 relativ zur Gesamtfaser mindestens 98 Massenprozent beträgt.

2. Verfahren zur Herstellung der anorganischen Faser gemäss Anspruch 1, aufweisend die folgenden Schritte:

- Herstellung eines wasserlöslichen, basischen sauren Aluminiums zur Verwendung als ein Ausgangsmaterial
für Al2O3, einer wasserlöslichen Magnesiumverbindung als ein Ausgangsmaterial für MgO und einer wasser-
löslichen oder wasserdispergierbaren Silikonverbindung als ein Ausgangsmaterial für SiO2;
- Auflösung von mindestens 30 Massenprozent und weniger als 81 Massenprozent eines wasserlöslichen,
basischen sauren Aluminiums, von mindestens 22 Massenprozent und maximal 65 Massenprozent einer was-
serlöslichen Magnesiumverbindung, und von maximal 40 Massenprozent einer wasserlöslichen oder wasser-
dispergierbaren Silikonverbindung, in Bezug auf den Gesamtgehalt von Ausgangsmaterialien, in einem wäss-
rigen Medium, in Form eines Metalloxids, um eine wässrige Lösung von Ausgangsmaterial zum Spinnen zu
bilden;
- Spinnen der wässrigen Lösung von Ausgangsmaterial zur Gewinnung einer rohen anorganischen Faser; und
- Brennen der rohen anorganischen Faser.

3. Verfahren zur Herstellung der anorganischen Faser gemäss Anspruch 2, wobei das wasserlösliche, basische saure
Aluminium eine oder mehrere Verbindung ist/sind, welche aus folgenden Verbindungen ausgewählt ist/sind, welche
durch folgende Formel (I) repräsentiert sind:

Al(OH)xYz,

wobei X einen positive Zahl von mindestens 0 und weniger als 3 ist; wobei Y beliebig ausgewählt ist aus einem Cl-
Atom, einer NO3-Gruppe, einer SO4-Gruppe und einer RCOO-Gruppe; wobei Z 3-X ist, wenn Y ein Cl-Atom, eine
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NO3-Gruppe oder eine RCOO-Gruppe ist, und (3-X)/2 ist, wenn Y eine SO4-Gruppe ist; und wobei R ein Wasser-
stoffatom oder eine Kohlenwasserstoff-Gruppe ist, oder eine Kohlenwasserstoff-Gruppe mit 1 bis 10 Kohlenstoffa-
tomen ist, welche eine Hydroxyl-Gruppe enthält, und wobei Rs gleich oder unterschiedlich sein kann wenn mehrere
RCOO-Gruppen vorhanden sind.

4. Verfahren zur Herstellung der anorganischen Faser gemäss Anspruch 2 oder 3, wobei das Brennen bei einer
Temperatur von mindestens 500 °C und bei weniger als einer Schmelztemperatur durchgeführt wird.

Revendications

1. Une fibre inorganique comprenant Al2O3, MgO et SiO2, dans laquelle le contenu en Al2O3 est de 30 % en masse
ou plus et moins de 81 % en masse, le contenu en MgO est de 22 % en masse ou plus et de 65 % en masse ou
moins et le contenu en SiO2 est de 40 % en masse ou moins, et dans lequel le contenu en Al2O3, MgO et SiO2 par
rapport à la fibre entière est de 98 % en masse ou plus.

2. Un procédé pour la production de la fibre inorganique selon la revendication 1, comprenant:

- préparer un composé hydrosoluble d’aluminium basique acide utilisé en tant que matériau de base de Al2O3,
un composé hydrosoluble de magnésium en tant que matériau de base de MgO, et un composé hydrosoluble
ou hydrodispersable de silicium en tant que matériau de base de SiO2;
- dissoudre dans un milieu aqueux, en termes d’oxyde de métal, 30 % en masse ou plus et moins de 81 % en
masse d’aluminium basique acide hydrosoluble, 22 % en masse ou plus et 65 % en masse ou moins d’un
composé hydrosoluble de magnésium et 40 % en masse ou moins d’un composé hydrosoluble ou hydrodis-
persable de silicium, par rapport à la quantité totale de matériaux de base, pour former une solution aqueuse
de matériaux de base pour le filage;
- filer la solution aqueuse de matériaux de base pour obtenir une fibre inorganique brute; et
- cuire la fibre inorganique brute.

3. Le procédé pour la production de la fibre inorganique selon la revendication 2, dans lequel l’aluminium basique
acide hydrosoluble est un ou plusieurs sélectionné à partir des composés représentés par la formule de composition
suivante (I):

Al(OH)xYz, (I)

dans laquelle X est un nombre positif supérieur à 0 et inférieur à 3; Y est un quelconque sélectionné à partir d’un
atome de Cl, un groupe NO3, un groupe SO4 et un groupe RCOO; Z est 3-X lorsque Y est un atome de Cl, un
groupe NO3 ou un groupe RCOO, et (3-X)/2 lorsque Y est un groupe SO4; et R est un atome d’hydrogène ou un
groupe hydrocarboné, ou un groupe d’hydrocarboné contenant un groupe hydroxyle ayant 1 à 10 atomes de carbone,
et lorsque plusieurs groupes RCOO sont présents, les Rs peuvent être les mêmes ou différents.

4. Le procédé pour la production de la fibre inorganique selon les revendications 2 ou 3, dans lequel la cuisson est
effectuée à une température de 500°C ou supérieure et inférieure à une température de génération de phase liquide.
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