
HIGHLY DURABLE POROUS PVDF FILM, METHOD OF PRODUCING THE SAME, AND WASHING
METHOD AND FILTERING METHOD USING THE SAME CROSS-REFERENCE 5 BACKGROUND
[0001]The present invention relates to a porous PVDF film, which has
superior water permeability and chemical resistance, a method of producing
the same, and a washing method and filtering method using the same.
10[0002]Filtration processes are widely used in industrial fields such as
the production of sterile water, highly pure water or drinking water as
well as the purification of air. In addition, the application range of such
filtration processes have expanded in recent years to include such fields
as secondary or tertiary treatment of domestic wastewater or industrial
wastewater at sewage treatment plants, as well as 15the treatment of
high-turbidity water such as solid-liquid separation in septic tanks.
[0003]The filtering materials used in such filtration processes consist of
membrane modules comprised of a collection of hollow fiber membranes, in
which polymers having superior processability are formed into hollow tubes,
or flat membranes in which polymers are formed into the shape of sheets.
However, in the 20 case of using such membrane modules for the treatment of
water and the like, the membrane surface is obstructed by suspended solids
separated by filtration, thereby resulting in the problem of a decrease in
the water permeation capacity of the membrane module. [0004]For example, in
the case of using this type of membrane module for 25solid-liquid
separation in a septic tank, obstruction of the membrane surface occurs due
to filtration as described above, and since this causes a considerable
decrease  in water permeation capacity of the membrane module, it is
typically necessary to periodically wash the membrane after a predetermined
amount of time or after filtering a predetermined amount. In general, the
causes of this type of membrane obstruction are classified into physical
obstruction (plug) in which fine particles and 5 the like accumulate on the
surface of or inside the membrane, and chemical obstruction (foul) in which
organic matter and the like accumulates by being adsorbed on the surface of
or inside the membrane. [0005]Air scrubbing treatment, in which the
membrane is shaken by continuously or intermittently supplying air to raw
water during filtration or 10backwashing operation, is used as an effective
means of inhibiting physical obstruction. On the other hand, removal of
accumulated organic matter and the like by decomposing using chemical
agents in the manner of oxidizing agents such as 



sodium hypochlorite or bases such as sodium hydroxide is used as an
effective means of eliminating chemical obstruction. However, such chemical
agents not only 15decompose accumulated organic matter, but also
simultaneously and gradually decompose and cause deterioration of the
polymer composing the membrane. Consequently, as chemical washing is
repeated, sheet-like membranes end up rupturing, while hollow fiber
membranes end up rupturing, thereby making long-term use of the membrane
module difficult. 20[0006]Recently, membranes composed of materials such as
inorganic materials  or fluorine-based polymers such as
polytetrafluoroethylene (PTFE) having superior chemical resistance have
been commercially released for the purpose of preventing membrane
deterioration caused by such chemical agents. However, since these
materials have inferior processability as compared with conventional
polymers, it was 25difficult to produce various membrane shapes and pore
diameters effective for filtration using these materials.  [0007]On the
other hand, although polyvinylidene fluoride (PVDF) resins are used as
polymer components of porous films since they have comparatively superior
processability among fluorine-based polymers, they have the disadvantage of
having low resistance to base as compared with other fluorine-based resins.
Consequently, 5it was difficult to produce a porous film using PVDF resin
that is able to withstand long-term use accompanying washing with base.
[0008]In addition, PVDF resins have inferior solubility in organic solvents
as compared with polymers such as polysulfones, polyether sulfones,
polyacrylonitriles or cellulose acetates typically used in the production
of porous films by wet or dry-wet 10 methods, Consequently, in the case of
producing a porous film by a dry-wet method using PVDF resin, it was
difficult to achieve practical levels of film pore diameter, water
permeability and durability. [0009]Methods for producing PVDF hollow fiber
membranes suitable for use in dialysis membranes have been disclosed as
examples of porous films using these 15PVDF resins (see, for example,
Japanese Patent Publication No, 1988180). However, since PVDF hollow fiber
membranes produced according to such a production method not only have weak
physical strength as well as poor water permeability as stated in the
description thereof, they are not suitable for use in applications
requiring high water permeability and pressure resistance (durability).
20[0010]In order to compensate for this low physical strength, methods have
been disclosed for forming a film on a hollow support (see, for example,
International Publication No. WO 2004/043579). However, in such composite
films, separation is  predicted to occur at the interface between the
support and film due to long-term, repeated use. 25[0011]In addition, the
embedding of fibers in the thick portion of a hollow fiber 



membrane has been disclosed in order to maintain the physical strength of
PVDF  hollow fiber membranes (see, for example, Japanese Patent Application
Laid-open No. 2005-270845). In this method, however, since it is predicted
to be difficult to accurately embed fibers in the thick portion of a hollow
fiber membrane and exposure of fibers on the membrane surface leads to
membrane defects, this method is not 5suitable for applications such as
filtration of drinking water requiring a high level of filtration.
[0012]Moreover, the production of a porous membrane has been disclosed that
uses a thermally-induced phase separation method to improve physical
strength (see, for example, International Publication No, WO 2003/031088).
A porous film oobtained according to this production method has a high
degree of crystallization and high strength while also able to achieve a
high level of water permeability by undergoing drawing treatment and the
like. However, in the resulting porous film, since the porous body that
composes the film is composed of spherical crystals, has a large specific
surface area and has an excessively large liquid contact surface area 15as
a result thereof, the resistance to alkaline chemical washing, which is an
extremely effective method for applications requiring high water
permeability, is remarkably low. Consequently, the resulting porous film is
unable to undergo chemical washing for easily and effectively removing film
obstructions, and as a result thereof, long-term use while maintaining high
water permeability of a zomembrane module is difficult. SUMMARY [0013]In
order to solve the above-mentioned problems, an object of the present
invention is to provide a porous PVDF film, which has high water
permeability as well 25as high chemical resistance to washing chemicals and
the like, which has been difficult to realize with conventional polymer
porous films, and which can be used for a long period of time, a method of
producing the same, and a washing method and filtering method using the
same. [0014]As a result of conducting extensive studies to solve the
above-mentioned problems, the inventors of the present invention focused on
the degree of 5crystallization of PVDF resin, which serves as the main
component of the polymer component composing a porous film, and on the
specific surface area of the porous film, and found that a porous film
having a specific structure in which these parameters are in a prescribed
relationship has superior water permeability and chemical resistance as
compared with conventional polymer films, and that such a 10polymer film
can be produced both easily and stably, thereby leading to completion of 



the present invention. [0015]Namely, the present invention provides the
following (1) to (14):    (1) a porous film comprising a polymer component
having a PVDF resin as a main component thereof, wherein the degree of
crystallization of the PVDF resin is 50% or 15more but not more than 90%,
and the product of the degree of crystallization of the PVDF resin and a
specific surface area of the film is 300 (% m2/g) or more but not more than
2000 (/o m2/g); [0016](2)the porous film described in (1), wherein the
total amount of       6-type crystal and y-type crystal in a crystalline
portion of the PVDF resin is 30% or 20less based on the total amount of the
crystalline portion of the PVDF resin: [0017](3)the porous film described
in (1) or (2), wherein polyethylene glycol having a weight average
molecular weight of 20,000 or more but not more than 300,000 is contained
as the polymer component at 0.01 parts by weight or more but not more than
3 parts by weight based on 100 parts by weight of the PVDF resin;
25[0018](4)the porous film described in any of (1) to (3), wherein the
PVDF resin has an intramolecular irregular sequence ratio as determined by
19F-NMR measurement of 8.8% or more but less than 300%; [0019](5)the porous
film described in any of (1) to (4), wherein the porous film has a film
structure of a hollow fiber membrane; 5[0020](6)the porous film described
in any of (1) to (5), wherein the porous film has a film structure in which
the backbone of the polymer component forms a mesh-like network and pores
are provided therein, and the thickness of the backbone of the polymer
component increases continuously or in a stepwise manner to at least 1/5
the film thickness from the side of the top and bottom film surfaces having
the greatest density; [0021](7)a method for washing a porous film,
comprising contacting the porous film described in any of (1) to (6) with
an alkaline solution; [0022](8)a filtering method, comprising contacting
the porous film       described in any of (1) to (6) with an aqueous
solution and an alkaline solution 15alternately at least one time;
[0023](9)a method for producing a porous film comprising: producing a
porous film having a PVDF resin as a main component thereof by extruding,
from a molding nozzle, a film-forming solution which at least comprises a
hydrophobic polymer component having a PVDF resin as a main component
thereof, a hydrophilic 20polymer component and a common solvent for both
the hydrophobic and hydrophilic polymer components, and solidifying the
film-forming solution in a solution having water as a main component
thereof, wherein polyethylene glycol having a weight average molecular
weight of 20,000 or more but not more than 1501000 is used as the
hydrophilic polymer component; 



25[0024](10)the method for producing a porous film described in (9),
wherein a PVDF resin having an intramolecular irregular sequence ratio as
determined by 19F-NMR measurement of 8.8% or more but less than 30.0% is
used as the PVDF resin; [0025](11)the method for producing a porous film
described in (9) or (10), wherein the film-forming solution contains 20% by
weight or more but not more than 5 35% by weight of the hydrophobic polymer
component, and 8% by weight or more but not more than 30% by weight of the
hydrophilic polymer component; [0026](12)the method for producing a porous
film described in any of (9) to (11), wherein the temperature of the
solution for solidifying the film-forming solution (TbC) satisfies the
relationship of Td + 5 Tb Td + 30 and the relationship of Td < 10Tc Tb with
respect to the temperature of the film-forming solution (TdC) and the cloud
point temperature of the film-forming solution (TcC); [0027](13)the method
for producing a porous film described in any of (9) to (12), wherein the
molding nozzle is a double-tube nozzle, and a porous film having a hollow
fiber membrane structure is produced by extruding the film-forming solution
15from the molding nozzle together with a hollowing agent, and solidifying
the same in a solution having water as a main component thereof; and
[0028](14)a method for producing a porous film described in any of (9) to
(13), wherein the film-forming solution contains at least
dimethylacetoamide as the common solvent. 20[0029]According to the porous
film of the present invention, since the porous film has high water
permeability and high chemical resistance, it can be used while in contact
with washing chemicals and other chemical agents and is able to easily
recover from decreases in water permeability caused by obstruction of the
film surface. In addition, since the porous film of the present invention
is able to inhibit 25decreases in film strength with respect decomposition
and deterioration by washing chemicals and other chemical agents, it can be
used over a long period of time.  Moreover, since the porous film of the
present invention can be produced both easily and stably, it has superior
productivity and economy. 



DESCRIPTION OF THE DRAWINGS 5[0084]FIG. 1 shows the 19F-NMR spectrum of a
porous film of Example 7 in the present invention; FIG. 2 is an electron
micrograph (magnification: 10,000x) of a surface having the greatest
density (outer surface) of a porous film of Example 7 in the present
invention; and 10FIG. 3 is an electron micrograph (magnification: 10,000x)
taken near the center of the thick portion of a porous film of Example 7 in
the present invention. DETAILED DESCRIPTION [0030]The following provides an
explanation of embodiments of the present  15 invention. Furthermore, the
following embodiments are indicated for explaining the present invention,
and the present invention is not limited to only these embodiments, but
rather the present invention can be carried out in various forms without
deviating from the gist thereof. [0031]The porous film of the present
invention contains a PVDF resin as a 20 polymer component that composes the
film. Here, a PVDF resin refers to a homopolymer of vinylidene fluoride or
a copolymer containing vinylidene fluoride at a molar ratio of 50% or more.
The PVDF resin is preferably a homopolymer from the viewpoint of superior
strength. In the case the PVDF resin is a copolymer, a known monomer can be
suitably selected for the other copolymerizable monomer 25copolymerized
with vinylidene fluoride monomer, and although there are no particular
limitations thereon, a fluorine-based monomer or chlorine-based monomer,
for  example, can be used preferably. Furthermore, although there are no
particular limitations on the weight average molecular weight (Mw) of the
PVDF resin, it is preferably 100,000 or more but not more than 1,000,000,
and more preferably 150,000 or more but not more than 500,000. 5 [0032]The
porous film contains PVDF resin as the main component of the polymer
component. Here, "containing as the main component" refers to containing at
50% by weight or more as the solid content of the polymer component. In
addition, although there are no particular limitations thereon, the porous
film preferably contains PVDF resin as the main component of the polymer
component at 10 80% by weight or more but not more than 99.99% by weight,
and more preferably at 90% by weight or more but not more than 99% by
weight. On the other hand, the porous film may also contain another polymer
component. Although there are no particular limitations thereon, the other
polymer component is preferably that which is compatible with the PVDF
resin, and a fluorine-based resin having high chemical 15resistance similar
to that of PVDF resin, for example, can be used preferably. In addition, a
hydrophilic resin in the manner of polyethylene glycol to be described
later may also be used as another polymer component. [0033]Since the porous
film embodies high chemical resistance and water      permeability, the
degree of crystallization of the PVDF resin that composes the film is 20
50% or more but not more than 90%, and the product of the degree of
crystallization 



and the specific surface area of the porous film is 300 (%) m2/g) or more
but not more than 2000 (6/0. m2/9). [0034]Here, if the degree of
crystallization of the PVDF resin is less than 50%,       film rigidity
becomes low and the resin is deformed by filtration pressure, thereby
25making this unsuitable for filtration. Deterioration of PVDF resin by
chemicals is  presumed to occur starting in the amorphous portion that
demonstrates flexibility. Consequently, if the degree of crystallization of
the PVDF resin exceeds 90% and the amorphous portion becomes relatively
sparse, the entire porous film is embrittled and easily broken when the
amorphous portion is decomposed and deteriorated by 5washing chemicals and
the like. On the other hand, if the specific surface area of the porous
film is excessively small, water permeability decreases thereby making the
porous film unsuitable for filtering applications. Conversely, if the
specific surface area of the porous film is excessively large, although
water permeability is improved, since the surface area in contact with
chemicals increases, chemical 10resistance ends up decreasing. On the basis
of these findings, in a porous film having superior water permeability and
chemical resistance, the product of the specific surface area of the film
and the degree of crystallization is required to be    within the range
indicated above, and is preferably 300 (% m2/g) or more but not more than
1500 (% m2/9), and more preferably 300 (% m2/g) or more but not more 15than
1000 (% m2/g). Furthermore, although there are no particular limitations
thereon, the specific surface area of the porous film is preferably 3.5
(m2/g) or more but not more than 30 (m2/9), and more preferably 5.0 (m2/g)
or more but not more than 20 (m2/9). [0035]Moreover, in order to improve
chemical resistance, and particularly 20improve resistance to base, which
promotes deterioration of the PVDF resin, the total amount of ii-type
crystal and y-type crystal in the crystalline portion of the PVDF resin
that composes the polymer film is preferably 30% or less, more preferably
25% or less and even more preferably 20% or less based on the total amount
of the crystalline portion. Here, there are three known types of crystal
structures of PVDF 25resin, consisting of an a-type, p-type and y-type, and
PVDF resin having a degree of  crystallization of 50% or more but not more
than 90% can contain these in the crystalline portion thereof. However,
since 8-type and y-type crystal structures are thermodynamically unstable,
if these structures are contained in large amounts in crystals, the porous
film is presumed to have a portion susceptible to chemical 5deterioration
in the vicinity of the interface between the crystalline portion and
amorphous portion, thereby resulting in a tendency for chemical resistance
of the entire porous film to decrease. Furthermore, although there are no
particular limitations thereon, the lower limit of the total amount of
8-type crystals and y-type crystals is preferably as close to 0% as
possible. In addition, the PVDF resin may 



10contain either 8-type crystals or y-type crystals in the crystalline
portion thereof. [0036]In addition, the PVDF resin preferably contains an
irregular sequence at a certain ratio. Here, an irregular sequence refers
to a portion in which, differing from the regular sequence, CF2 moieties
are bound adjacently in the molecular chain instead of the normal
(standard) PVDF sequence consisting of regularly alternating 15CF2 and CH2
moieties, and the ratio of these moieties can be determined by 19F-NMR
measurement. 10037]The ratio of irregular sequence in molecules of the PVDF
resin as determined by 19F-NMR measurement from the viewpoint of durability
and film strength is preferably 8.8% or more but less than 30.0%. In the
case of a low 20irregular sequence ratio, namely in the case of PVDF resin
having a highly regular PVDF molecular chain sequence, deterioration by
washing chemicals tends to progress rapidly. In the case of a high
irregular sequence ratio, namely in the case of PVDF resin having a highly
irregular PVDF molecular chain sequence, the characteristic crystallinity
of PVDF resin decreases, tending to result in a porous film 25having low
strength. The intramolecular irregular sequence ratio as determined by
19F-NMR measurement of the PVDF resin is more preferably 9.0% or more but
less  than 25% and particularly preferably 10% or more but less than 20%.
[0038]In addition, the porous film preferably contains polyethylene glycol
(also referred to as polyethylene oxide) having a weight average molecular
weight (Mw) of 20,000 or more but not more than 300,000 for the polymer
component at 0.01 parts 5 by weight or more but not more than 3 parts by
weight based on 100 parts by weight of PVDF resin. As a result of the
polymer film containing this polyethylene glycol, since hydrophilicity of
the film surface increases and a layer of water molecules is easily formed
on the film surface during contact with an aqueous solution, the frequency
of contact between the polymer component that composes the porous film
10and washing chemicals is presumed to be reduced by the layer of water
molecules formed on the film surface, and as a result thereof, chemical
resistance of the porous film can be improved. Here, if the weight average
molecular weight (Mw) of the polyethylene glycol is less than 20,000,
elution of polyethylene glycol from the film tends to increase. Conversely,
if the weight average molecular weight (Mw) of the 15polyethylene glycol
exceeds 300,000, a portion occurs in the porous body that forms the porous
film in which the polyethylene glycol is contained in a spherical form,
thereby tending to decrease the strength of the porous body. On the other
hand, if the content of the polyethylene glycol is less than 0,01 parts by
weight, it tends to be difficult for a layer of water molecules to form,
while if the content of the polyethylene 20glycol exceeds 3 parts by
weight, the polyethylene glycol excessively attracts water molecules, which
tends to cause the film to swell and water permeability to decrease. 



[0039]Although there are no particular limitations on the form in which the
polyethylene glycol is contained, and polyethylene glycol molecules may be
made to be present only on the surface layer of the porous body by coating
or graft 25polymerization, for example, at least a portion of the
polyethylene glycol molecules are preferably embedded in the backbone of
the porous body from the viewpoint of  sustaining the effect of improving
chemical resistance for a long period of time. Although chemical resistance
improvement effects are demonstrated regardless of the form, in the case of
applying polyethylene glycol to the surface layer of the porous body by
coating and the like, the polyethylene glycol elutes over time during 5use
in water, while in the case of physically bonding the polyethylene glycol
to the surface layer of the porous body by graft polymerization and the
like, the bonding sites are severed by washing chemicals when washing the
film. Thus, it tends to be difficult to sustain the effect of improving
chemical resistance over a long period of time in either of these cases.
10[0040]The porous film preferably has a film structure of a hollow fiber
membrane. Here, a hollow fiber membrane refers to a film having the form of
a hollow ring. As a result of the porous film having a film structure of a
hollow fiber membrane, the film surface area per module unit volume can be
increased as compared with flat films. In addition, if the porous film has
a film structure of a hollow fiber membrane, there is 15 the advantage of
being able to effectively use methods such as backwashing, by which
deposits are removed by causing cleaning liquid to permeate in a direction
opposite from the direction of filtration, or air scrubbing, by which
deposits are removed by shaking the film by introducing air bubbles into
the module, to wash the film. The inner diameter of a hollow fiber membrane
is typically 0.10 mm or more 20but not more than 5 mm, and the outer
diameter thereof is typically 0.15 mm or more but not more than 6 mm. in
addition, the ratio of the outer diameter to the inner diameter of the
hollow fiber membrane is preferably 1.3 or more but not more than 2.5 from
the viewpoint of a proper balance between strength and water permeability
as a hollow fiber membrane. 25[0041]In addition, the amount of time
required for the hollow fiber membrane to be crushed at a pressure
difference of 0.4 MPa in a filtration pressure creep test, in  which the
time for crushing a hollow fiber membrane is measured by continuously
applying a prescribed pressure difference between the inside and outside of
the membrane from the outer surface side of the membrane, is preferably 150
hours or more. Here, crushing of the membrane refers to the hollow fiber
membrane being 5unable to maintain a circular or oval shape, and in the
case of an oval ring, refers to the state in which the ratio between the
long axis and short axis of the outer diameter of the hollow fiber membrane
increases beyond 1.5. In the case the time required for crushing is short,
there is tendency for the membrane to be easily crushed as a result of
repeatedly applying pressure during filtration or backwashing. As a result
10of making the time required for crushing at a pressure difference of 0.4
MPa 160 hours or more, the film of the present invention is able to
adequately satisfy the (product) service life considered to be required in
the intended applications thereof. [0042]Moreover, the pure water
permeation volume per membrane unit surface 



area of the hollow fiber membrane based on the inner surface area of the
hollow Fiber 15 membrane when passing pure water at 25C through the hollow
fiber membrane at a filtration pressure of 0.1 MPa is preferably 500 (L/m2-
hr) or more. The pure water used at this time is distilled water or water
filtered through an ultrafiltration membrane or reverse osmosis membrane
having a fraction molecular weight of 10,000 or less. In the case this pure
water permeation volume is low, the number of membrane 20modules required
when treating a prescribed amount within a fixed period of time increases,
thereby increasing the space occupied by filtration equipment. Although a
prescribed amount can be treated within a fixed period of time by setting a
higher filtration pressure in order to avoid this, in this case, together
with the membrane module requiring a higher withstand pressure, energy
costs required for filtration 25increase, thereby hindering productivity,
From this viewpoint, the pure water  permeation volume is preferably as
high as possible, and more specifically, is preferably 700 (L/m2- hr) or
more and more preferably 1000 (L/m2 hr) or more. [0043]Moreover, the
polymer film described above preferably has a film structure in which the
backbone of the polymer component forms a mesh-like 5network and pores are
provided therein, or in other words, preferably has a porous film structure
in which the backbone of the polymer component of the hollow fibers is
three-dimensionally crosslinked in the form of a mesh, and pores are
provided between the backbone of the polymer component. [0044]In addition,
the porous film preferably has a structure in which the 10 thickness of the
backbone of the polymer component that forms the pores increases
continuously or in a stepwise manner to at least 1/5 the film thickness
from at least the surface having the greatest density among the top and
bottom film surfaces. As a result of having such a structure, even if a
portion of the surface is deteriorated by chemicals, since the thick
portion of the film has a thick backbone, damage to the 15entire film can
be inhibited. Here, a surface having the greatest density refers to the
surface having the smaller average pore diameter of pores present per unit
surface area among the top and bottom film surfaces of the porous film, and
in the present description, is determined by a measurement method used in
the examples to be described later. The pore diameter of the surface having
the greatest density at this 20time is typically 0.001 tm or more but not
more than 0.5 pm, and as a result of filtering from the side of the surface
having the greatest density, physical obstruction of the inside of the
porous film can be more effectively inhibited while maintaining high water
permeability. In addition, a porous film having such a structure is
particularly suitable for applications in which the porous film is used
repeatedly while 25physically or chemically washing. From the viewpoint of
obtaining safer filtered  



water having higher water quality, the pore diameter of the surface having
the greatest density is preferably 0.001 m or more but not more than 0.05
jim. [0045]Although a porous film as described above can be preferably used
in aqueous solution filtration applications, due to its superior water
permeability and 5chemical resistance, it can also be used preferably in
applications accompanying contact with chemicals. In particular, this
porous film can be used particularly preferably in applications
accompanying contact with base, for which the application of conventional
PVDF porous films was limited. Here, applications accompanying contact with
base include, but are not particularly limited to, filtration of alkaline
10 solutions, repeatedly filtering non-alkaline solutions while washing
using an alkaline solution, and simply washing using an alkaline solution.
Furthermore, an alkaline solution refers to a solution at least containing
an alkaline substance and in a more preferable aspect thereof, refers to a
solution in which the concentration of alkaline substance is 0.001% by
weight or more but not more than 20% by weight. 15[0046]The following
provides an explanation of a method of producing the polymer film of the
present invention.       The polymer film of the present invention is
preferably produced by a so-called wet film formation method, in which a
film-forming solution (spinning solution), at least comprising a
hydrophobic polymer component having a PVDF resin as a main 20 component
thereof, a hydrophilic polymer component and a common solvent for both the
hydrophobic polymer component and the hydrophilic polymer component, is
extruded from a molding nozzle followed by solidifying in a solution having
water as a main component thereof; or, a so-called dry-wet film formation
method, in which the film-forming solution is extruded from a molding
nozzle followed by securing a 25prescribed free running interval. A
hydrophilic polymer component as referred to here in the present invention
is defined as a polymer component in which the critical  surface tension
(7c) of the polymer at 20C 16 50 (mN/m) or more, while a hydrophobic
polymer component is defined as a polymer component in which the surface
tension (yC) of the polymer at 20C is less than 50 (mN/m). [0047]In this
production method, a hydrophobic polymer component for forming 5a porous
film having a PVDF resin as a main component thereof and a hydrophilic
component in the form of a hydrophilic polymer component are first
dissolved in a common solvent for both the hydrophobic polymer component
and the hydrophilic polymer component to produce a porous film-forming
solution. The polymer components for forming the porous film used at this
time may be PVDF resin alone or 10one of more types of other polymers may
be mixed in for improving the properties of the film. [0048]In the case of
mixing in other polymers, there are no particular limitations 



on the other polymers provided they are compatible with PVDF resin. For
example, a hydrophilic polymer may be used in the case of desiring to
impart hydrophilicity to 15the film, or a hydrophobic polymer may be used
in the case of desiring to further enhance hydrophobicity, and a polymer of
a fluorine resin is used preferably. In the case of mixing in other
polymers, the film-forming solution preferably contains 80% or more, and
preferably 90% or more, of the PVDF resin based on the total solid content
of the polymer components. 20[0049]In the production method of the present
invention, polyethylene glycol (also referred to as polyethylene oxide)
having a weight average molecular weight (Mw) or 20,000 or more but not
more than 150,000 is used as the hydrophilic polymer component incorporated
in the film-forming solution. Although a porous film can be produced even
if polyethylene glycol having a weight average molecular 25weight of less
than 25,000 is used, it tends to be difficult to satisfy a proper balance
between degree of crystallization and specific surface area as intended by
the  present invention. In addition, in the case the weight average
molecular weight exceeds 150,000, it tends to be difficult to uniformly
dissolve the main component of the hydrophobic polymer component that forms
the porous film in the form of the PVDF resin in the spinning solution. The
weight average molecular weight of the 5polyethylene glycol is preferably
30,000 or more but not more than 120,000 from the viewpoint of obtaining a
spinning solution having superior film forming properties. Furthermore, the
ratio of the polyethylene glycol in the hydrophilic polymer component based
on the solid content of the hydrophilic polymer component is preferably 80%
or more, more preferably 90% or more and even more preferably 1095% or more
from the viewpoint of obtaining a spinning solution having superior film
forming properties while also maintaining a proper balance between the
degree of crystallization and specific surface area. [0050]As has been
described above, in the production method of the present invention,
although it is necessary to use at least one type of polyethylene glycol
for 15 the hydrophilic polymer component, two or more types of polyethylene
glycol may be used or other hydrophilic polymer components may be used in
combination therewith. There are no particular limitations on the other
hydrophilic polymer components able to be used in combination with the
polyethylene glycol, and examples thereof include polyvinylpyrrolidone and
partially saponified polyvinyl alcohol. 20[0051]A polyethylene glycol that
exists in the form of an industrial product may be used alone, or that
having been prepared by mixing a plurality of types thereof may be used for
the polyethylene glycol that satisfies the requirements indicated above.
Moreover, polyethylene glycol formed by using a polyethylene glycol having
a large weight average molecular weight as a raw material followed by
adjusting to a 25suitable weight average molecular weight by chemical or
physical treatment thereof may also be used. 



[0052]Moreover, the PVDF resin used in the film-forming solution preferably
contains an irregular sequence at a certain ratio in terms of obtaining a
film having superior chemical resistance, and as previously described, a
PVDF resin having an intramolecular irregular sequence ratio as determined
by 19F-NMR measurement of 58.8% or more but less than 30.0% is used
preferably. [0053]Moreover, although there are no particular limitations on
the mixing ratio of the hydrophobic polymer component and hydrophilic
polymer component in the film-forming solution, preferably the ratio of the
hydrophobic polymer component is 20% by weight or more but not more than
35% by weight, the ratio of the hydrophilic 10 polymer component is 8% by
weight or more but not more than 30% and the remainder is solvent, and more
preferably, the ratio of the hydrophobic polymer component is 25% by weight
or more but not more than 35% by weight, the ratio of the hydrophilic
polymer component is 10% by weight or more but not more than 25% by weight,
and the remainder is solvent. Forming a porous film using a film-forming
15solution within this range facilitates adjustment of the remainder of the
polyethylene glycol to a prescribed amount while also facilitating the
obtaining of a porous film having high strength, superior chemical
resistance and superior water permeability, [0054]In addition, in the
production method described above, the solution temperature (TbC) of the
solution tank of the solution having water as a main 20component thereof in
which the film-forming solution is solidified during film formation
satisfies the relationship of Td + 5 s Tb Td + 30 with respect to the
temperature of the film-forming solution (TdC), and preferably satisfies
the relationship of Td Tc < Tb with respect to the cloud point temperature
(TcC) of the film-forming solution. Forming a film under conditions by
which this temperature range relationship is 25satisfied allows the
obtaining of a porous film having high water permeability while also makes
it possible to adjust the remaining amount of polyethylene glycol to be
adjusted to a desirable range since solidification is completed with at
least a portion of the polyethylene glycol molecules embedded in the
backbone of the porous body due to the increase in the diffusion rate of
the solidifying solution. [0055]Moreover, in the production method as
described above, a double-tube 5nozzle is used for the molding nozzle
during film formation, and the film-forming solution is preferably extruded
from the double-tube nozzle together with a hollowing agent to solidify the
film-forming solution in a solution having water as a main component
thereof. As a result thereof, a porous film having a hollow fiber membrane
film structure can be easily produced. A known double-tube nozzle and
10hollowing agent ordinarily used in this type of field can be used without
any particular limitations for the double-tube nozzle and hollowing agent
used here. [0056]Moreover, there are no particular limitations on the
common solvent used 



in the film-forming solution provided it dissolves both the hydrophobic and
hydrophilic polymer components, and a known solvent can be suitably
selected and used. At 15least one type of solvent selected from the group
consisting of N-methylpyrrolidone (NMP), dimethylformamide (DMF),
dimethylacetoamide (DMAC) and dimethylsulfoxide (DMSO) is preferably used
as the common solvent from the viewpoint of improving the stability of the
film-forming solution. Dimethylacetoamide is used particularly preferably
from the viewpoint of obtaining handling ease and high 20water
permeability. In addition, at least one type of common solvent selected
from the above group may also be used as a mixed solvent with another
solvent, In this case, a mixed solvent is preferably used in which the
total amount of the common solvent selected from the above group is
preferably contained at 80% by weight or more and more preferably 90% by
weight or more. 25[00571As a result of employing these production methods
of the present invention, a porous film having superior water permeability
and chemical resistance  as well as superior durability unable to be
obtained with conventional porous films can be easily and stably produced.
EXAMPLES 5[0058]Although the following provides a detailed explanation of
the present invention by indicating examples thereof, the present invention
is not limited to these examples. [0069]In the porous films described
below, measurement of the degree of crystallization of the PVDF resin,
measurement of specific surface area, 10measurement of the ratio of the
total amount of -type crystal and y-type crystal based on the total amount
of the crystalline portion of the PVDF resin, measurement of polyethylene
glycol content based on 100 parts by weight of the PVDF resin,, measurement
of the weight average molecular weight of polyethylene glycol (PEG)
contained in the film, measurement of the irregular sequence ratio of PVDF
resin, 15measurement of the thickness of the backbone of the thick portion
of the surface having the greatest density, measurement of the weight
average molecular weight of the PVDF resin and chemical resistance testing
of the porous films were carried out using the methods described below.
[0060](1)Measurement of Degree of Crystallization of PVDF Resin
20Differential scanning calorimetry (DSC) measurements were carried out
under the following conditions using the DSC2920 apparatus manufactured by
TA Instruments Japan. The baseline for calculating the amount of absorbed
heat extended from 60C to the temperature at which melting was completed
(about 190C), and the degree of crystallization of PVDF was calculated
using a value of 



25104.7 (J/g) for the quantity of heat of crystal fusion. Sample weight:
Approx. 5 mg  Sample cell: Aluminum pan Heating rate: 5C/min Purge gas:
Helium Gas flow rate: 20 ml/min 5[0061](2)Measurement of Specific Surface
Area      A freeze-dried porous hollow fiber membrane was cut to a length
of 2 mm to prepare 1 g of membrane followed by determining the specific
surface area thereof according to the BET method using the SA3100
manufactured by Coulter Electronics, Ltd. 10[0062](3)Measurement of
Combined Ratio of -type Crystal and y-type Crystal in Crystalline Portion
of PVDF Resin      Solid-State 19F-NMR measurements were carried out under
the conditions indicated below using the DSX400 manufactured by Bruker
BioSpin AG. Probe: 2.5 mm MAS probe 15Measuring mode: Single pulse (pulse
mode: zgO) 19F 90 pulse width: 5.0 msec Repeat standby time: 4 sec MAS
frequency: 32000 Hz Measuring temperature: Room temperature (25C)
20Internal standard: C6F6 (-163.6 ppm) The combined ratio of p-type crystal
and y-type crystal was calculated using the equation indicated below based
on the peak height (He) of the signal indicating a-type crystals appearing
at the location of -78.9 ppm, and the peak height (1-1,947) of the signal
indicating the combined total of a-type, 8-type and y-type crystals 25
appearing at -93.5 ppm. Ratio of 8-type and y-type crystals (%) = {( Fla+py
He)/( Fle.Fis-fy He)) x 100  [0063](4)Measurement of PEG Content of Porous
Film Based on 100 Parts by Weight of PVDF Resin 



1H-NMR measurements of the porous films were carried out using d5-DMF for
the solvent and tetramethylsilane for the internal standard (0 ppm), and
using the 5 Lambda 400 manufactured by JEOL Ltd. for the NMR measuring
system. Polyethylene glycol content was calculated using the equation below
from the integral value of the signal attributable to polyethylene glycol
appearing in the vicinity of 3.6 ppm (lp5o) and the integral value of the
signal attributable to PVDF resin appearing in the vicinity of 2.3 to 2.4
and 2.9 to 3.2 ppm (IpvoF) in the resulting 10spectra. Polyethylene glycol
content (wt%) = {44(IpEG/4)/60(lpvoF/2)) x 100 [0064](5)Measurement of
Weight Average Molecular Weight of PEG in Porous Film 0.1 g of porous film
were dissolved in 10 ml of acetone followed by dropping 15this solution
into 100 ml of water to re-precipitate the polymers that compose the film
and separate the polyethylene glycol remaining in the film in the form of
an aqueous solution. Subsequently, the solution containing the PEG was
concentrated with an evaporator followed by dissolving in the mobile phase
indicated below to obtain a polyethylene glycol solution. Using 200 ml of
the resulting solution, GPC 20measurement was carried out under the
following conditions to determine the weight average molecular weight (as
PEG standard sample). Apparatus: HLC-8220GPC (Tosoh Corp.) Column: Shodex
SB-803H0            Mobile phase: 0.7 ml/min KH2PO4 (0.02 mM) + Na2HPO4
(0.02 mM) aqueous 25solution Detector: Differential refractive index
detector  [0065](6)Measurement of Irregular Sequence Ratio of PVDF Resin
19F-NMR measurements of the porous films were carried out using d5-DMF for
the solvent and CFCI3 for the internal standard (0 ppm), and using the
Lambda 400 manufactured by JEOL Ltd. for the NMR measuring system. The
irregular sequence 5ratio of PVDF resin was calculated using the equation
below from the integral value of the signal attributable to the regular
sequence appearing in the vicinity of -92 to -97 ppm Or) and the integral
value of the signal attributable to the irregular sequence appearing in the
vicinity -114 to -117 ppm (11) in the resulting spectra. Irregular sequence
ratio (%) = {Ii/Orx 100 10[0066](7)Measurement of Thickness of Backbone of
Thick Portion of 



Surface Having Greatest Density      Ten or more pores on both surfaces of
a freeze-dried porous film were observed at an observable magnification in
a single field using an electron microscope, and the pores in the resulting
electron micrographs were approximated is to be circular followed by
treating the diameter determined from the mean surface area thereof as the
pore diameter in that surface. Using the surface of the porous film having
the smaller pore diameter as the surface having the greatest density, the
resulting pore diameter was treated as the pore diameter of the surface
having the greatest density. Similarly, a cross-section of a freeze-dried
porous film was 20observed at a magnification of 10,000x, and comparison of
the thickness of the backbone on the opposite side from the surface haying
the greatest density in that field was continued to 1/5 the film thickness
to confirm that the backbone increases in thickness continuously or in a
stepwise manner. [0067](8)Measurement of Weight Average Molecular Weight of
PVDF 25Resin Using 50 ml of a test solution in which PVDF resin was
dissolved in DMF at a 24  concentration of 1.0 mg/ml, GPC measurement was
carried out under the conditions indicated below to determine the weight
average molecular weight thereof (as PMMA). Apparatus: HLC-82200PC Peat
Corp.) 5Column: Shodex KF-606M, KF-601 Mobile phase: 0.6 ml/min DMF
Detector: Differential refractive index detector [0068](9)Porous Film
Chemical Resistance Test Testing of the chemical resistance of porous films
was carried out by immersing 10a porous hollow fiber membrane in a chemical
solution for a prescribed amount of time, measuring the tensile rupture
elongation by carrying out a tensile test, and calculating the elongation
retention ratio (%) using the following equation from the rupture
elongation prior to immersion (EO) and the rupture elongation following
chemical deterioration resulting from immersing for n days (En).
15Elongation retention ratio (/o) (En/EC)) x 100      Here, the chemical
used in chemical resistance testing consisted of a mixed aqueous solution
containing sodium hydroxide at 4% by weight and sodium hypochlorite at an
effective chlorine concentration of 0.5% by weight, and the porous films
were immersed at a temperature of 25C. In addition, measurement of tensile
20elongation was carried out at a clamping interval of 50 mm and pulling
speed of 100 



mm/min. [0069][Example 1]      27% by weight of a PVDF resin in the form of
PVDF homopolymer having a weight average molecular weight of 350,000
(KYNAR741, Arkema Co., Ltd.) and 2515% by weight of polyethylene glycol
having a weight average molecular weight of 35,000 (Polyethylene Glycol
35000, Merck Ltd.) were dissolved in 58% by weight of  dimethylacetoamide
at 70C to obtain a film-forming solution. The cloud point temperature of
this solution was 75C.      This film-forming solution was extruded with an
internal liquid in the form of water from a double-tube nozzle (outermost
diameter: 1.3 mm, intermediate diameter: 0.7 mm, innermost diameter: 0,5
mm, the same nozzle was used in the following examples and comparative
examples), passed through a free running distance of 200 mm and solidified
in water at 77C followed by removing the solvent in water at 60C to obtain
a porous film having a hollow fiber membrane film structure. The properties
of the resulting film are summarized in Table 1, including those of the
10following examples. [0070][Example 2]      30% by weight of the same PVDF
resin as Example 1 and 13% by weight of the same polyethylene glycol as
Example 1 were dissolved in 57% by weight of dimethylacetoamide at 70C to
obtain a film-forming solution. The cloud point 15temperature of this
solution was 76C.      This film-forming solution was extruded from a
double-tube nozzle together with an internal liquid in the form of water,
passed through a free running distance of 200 mm and solidified in water at
80C followed by removing the solvent in water at 60C to obtain a porous
film having a hollow fiber membrane film structure. 20[0071][Example 3]
27% by weight of the same PVDF resin as Example 1, 9% by weight of the same
polyethylene glycol as Example 1 and 6% by weight of polyethylene glycol
having a weight average molecular weight of 150,000 (R-150, Meisel Chemical
Works, Ltd.) were dissolved in 58% by weight of dimethylacetoamide at 60C
to 25obtain a film-forming solution. The cloud point temperature of this
solution was 750a       This film-forming solution was extruded from a
double-tube nozzle together with an internal liquid in the form of water,
passed through a free running distance of 200 mm and solidified in water at
80C followed by removing the solvent in water at 60C to obtain a porous
film having a hollow fiber membrane film structure. [0072][Example 4] A
porous film having a hollow fiber membrane film structure was produced 



entirely under the conditions of Example 1 with the exception of using a
PVDF homopolymer having a weight average molecular weight of 300,000
(SOLEF6010, Solvay Solexis, Inc.) for the PVDF resin. The cloud point
temperature of the 10film-forming solution at this time was 75C.
[0073][Example 5] A porous film having a hollow fiber membrane film
structure was produced entirely under the conditions of Example 1 with the
exception of using a PVDF homopolymer having a weight average molecular
weight of 290,000 (KF1000, 15Kureha Corp.) for the PVDF resin. The cloud
point temperature of the film-forming solution at this time was 75C.
[0074][Example 6] A porous film having a hollow fiber membrane film
structure was produced entirely under the conditions of Example 1 with the
exception of using a PVDF 20 homopolymer having a weight average molecular
weight of 380,000 (SOLEF6012, Solvay Solexis, Inc.) for the PVDF resin. The
cloud point temperature of the film-forming solution at this time was 75C.
[0075][Comparative Example 1] 25% by weight of the same PVDF resin as
Example 1 and 15% by weight 25polyethylene glycol having a weight average
molecular weight of 6,000 (Polyethylene Glycol 6000, Wako Pure Chemical
Industries, Ltd.) were dissolved in 74% by weight  of dimethylacetoamide at
70C to obtain a film-forming solution. The cloud point temperature of this
solution was 100C or higher.      This film-forming solution was extruded
from a double-tube nozzle together with an internal liquid in the form of
water, passed through a free running distance of 200 5mm and solidified in
water at 80C followed by removing the solvent in water at 60C to obtain a
porous film having a hollow fiber membrane film structure.
[0076][Comparative Example 2] 20% by weight of a PVDF resin in the form of
PVDF homopolymer having a weight average molecular weight of 420,000
(KYNAR301F, Arkema Co., Ltd.) and 6% 10by weight of the same polyethylene
glycol as Comparative Example 1 were dissolved 



in 74% by weight of dimethylacetoamide at 70C to obtain a film-forming
solution. The cloud point temperature of this solution was 100C or higher.
This film-forming solution was extruded from a double-tube nozzle together
with an internal liquid in the form of water, passed through a free running
distance of 200 15mm and solidified in water at 30C followed by removing
the solvent in water at 60C to obtain a porous film having a hollow fiber
membrane film structure. This hollow fiber membrane demonstrated low
withstand pressure strength and was unable to withstand actual use during
filtration. [0077][Comparative Example 3] 2025% by weight of the same PVDF
resin as Example 1 and 10% by weight polyethylene glycol having a weight
average molecular weight of 500,000 (Polyethylene Glycol 500000, Wako Pure
Chemical Industries, Ltd.) were mixed with 65% by weight of
dimethylacetoamide. Although this mixture was stirred at 70C, a homogeneous
film-forming solution was unable to be obtained, and a hollow fiber
25membrane was unable to be produced. In addition, cloud point temperature
was unable to be measured since a homogeneous film-forming solution was
unable to be  produced. [0078][Comparative Example 4] 40% by weight of PVDF
resin in the form of the same PVDF homopolymer as Example 5 was mixed with
60% by weight of gamma-butyrolactone followed by 5kneading and dissolving
at 170C to obtain a film-forming solution. This solution did not have a
cloud point temperature.     This film-forming solution was extruded from a
double-tube nozzle together with an internal liquid in the form of
gamma-butyrolactone, passed through a free running distance of 50 mm and
solidified in an aqueous solution of 80% 10 gamma-butyrolactone at 30C
followed by removing the solvent in water at 60C to obtain a porous film
having a hollow fiber membrane film structure. [0079][Example 7]      25%
by weight of a PVDF resin in the form of the same PVDF homopolymer as
Example 1 and 15% by weight of polyethylene glycol having a weight average
15molecular weight of 20,000 (Polyethylene Glycol 20000, Wako Pure Chemical
Industries, Ltd.) were dissolved in 60% by weight of dimethylacetoamide at
70C to obtain a film-forming solution. The cloud point temperature of this
solution was 78C. FIG. 1 shows the 19F-NMR spectrum of the PVDF resin
having an irregular sequence ratio of 9.4% used in Example 7. 20This
film-forming solution was extruded from a double-tube nozzle together with
an internal liquid in the form of water in the same manner as Example 1,
passed through a free running distance of 200 mm and solidified in water at
80C followed by removing the solvent in water at 60C to obtain a porous
film having a hollow fiber membrane film structure. 



25[0080][Structural Evaluation] The structure of the porous film of Example
7 was evaluated. FIG. 2 shows an  electron micrograph (magnification:
10,000x) of the surface having the greatest density (outer surface) of the
porous film of Example 7, while FIG. 3 shows an electron micrograph
(magnification: 10,000x) taken near the center of the thick portion of the
porous film of Example 7. As shown in FIGS. 2 and 3, the porous film 5 of
Example 7 has a dense surface in which numerous pores are formed in the
surface thereof. In addition, in a cross-section of the porous film, a
backbone of hollow ring-like polymer components was confirmed to be
crosslinked three-dimensionally to form a mesh-like network resulting in a
film structure provided with numerous pores. In addition, the thickness of
the backbone of hollow ring-like 10 polymer components was confirmed to
increase from the side of the surface having the greatest density shown in
FIG. 2 towards the center of the thick portion of the film as shown in FIG.
3. [0081][Evaluation of Chemical Resistance] Chemical resistance tests were
carried out using the porous films having a 15hollow fiber membrane film
structure obtained in Examples 1 to 7 and Comparative Examples 1, 2 and 4.
Following immersion, the hollow fiber membranes were taken out of the
chemical agent at 1, 3, 7 or 14 days, adequately rinsed with water and
subjected to a tensile test. The results are shown in Table 1. Table 1
Ex.1 62 Ex.2 Ex.3 60 Ex.4 67 Ex.5 70 Ex.6 



67 Ex.7 67; Comp. Ex.1 -61- Comp. Ex.2 RC:- Comp. Ex.3 Comp. Ex.4 II-- PVDF
fesin degree of crystallization (%)  55         



Porous film average spedfic surface area 6.8 5.5 13.1 7.0 7.4 10.1 6.2 35.3
3.1  98.6 (812/9)        



Product of degree of 421.6 357.5 786 469 518 676.7 403 2153.3 176.7  7000.6
crystallization and film specific surface area (Ye.m2/g)  



Combined ratio of 0-type and 7-1YPe crystals (%) 27 25 27 15 33 16 26 28 38



55 Residual PEG content in hollow fiber membrane (wt %) 1.9 2,5 3.5 1.9 2.2
2.5 0.2    0  Weight average molecular weight of PEG in hollow fiber
membrane (Mw) 



40,000 37,000 245,000 42,000 42,000 45,000 25,000     Irregular sequence
ratio of PVOF resin In hollow fiber membrane (2/0) 9.4 9.4 9.4 8.6 7.8 



8.6 9.4 9.4 10.3  7.8 Pure water flux (Urns. hr(c)0.1 MPa) 950 510 1200 27
980 25 880 25 1050 26 1000 110 600  500  Ratio of hydrophobic polymer
component in spinning solution (wt %) 



27 30     25 25 20 25 40 Irregular sequence ratio of raw material PVDF
resin (%) 9.4 9.4 9.4 8.6 7.8 8.6 9.4 



9.4 10.3 9.4 7.8 Ratio of 15 13 15 15 20 15 15 15 6 10 0   hydrophilic
polymer component in spinning solution (wt %)     



VVelght average molecular weight of raw material PEG (Mw) 35,000 35,000
81,000 35,000 35,000 35,000 20,000 6,000 6,000 500,000  



Tensile elongation retention ratio after Immersing for 1 day (%) 95 97 92
88 80 89 g 55 96  30  Tensile elongation retention ratio after immersing
for 3 days ( % ) 88 85 80 73 67 80 88 19 90  



11  Tensile elongation retention ratio after Immersing for 7 days (%) 80 81
69 61 42 68 72 8 82    Tensile elongation retention ratio after Immersing
for 14 days (%) Withstand pressure performance 76 0 78 00 60 



60 i 18 0 62 0 67 _ 5 75 liffre-ble to he evaluated - -1:- Unable to be
measured  0 --  [0083]According to the PVDF porous f Im of the present
invention, since high chemical resistance to washing chemicals and the like
is demonstrated while maintaining high water permeability, the porous film
can be used over a long period of time in applications accompanied by
washing suspended matter and other debris  accumulated on the film surface
due to filtration using aqueous alkaline solutions and other chemicals.
Moreover, since the PVDF porous film of the present invention can be
produced both easily and stably, it contributes to improved productivity
and economy. Consequently, it can be widely and effectively used in fields
requiring 



5films to demonstrate both high water permeability and chemical resistance
in the manner of washing suspended matter and other debris accumulated on
the film surface due to filtration with chemicals, such as water
purification treatment at water treatment plants, filtration treatment of
river water and lake water, filtration purification of industrial water and
wastewater treatment, and liquid filtration treatment such as
10pretreatment for desalination of seawater.  CLAIMS  1. A method for
producing a porous film comprising: producing a porous film having a PVDF
resin as a main component thereof by extruding, from a 5molding nozzle, a
film-forming solution which at least comprises a hydrophobic polymer
component having a PVDF resin as a main component thereof, a hydrophilic
polymer component and a common solvent for both the hydrophobic and
hydrophilic polymer components, and solidifying the film- forming solution
in a solution having water as a main component thereof, 10 wherein
polyethylene glycol having a weight average molecular weight of 20,000 or
more but not more than 150,000 is used as the hydrophilic polymer
component, wherein the temperature of the solution for solidifying the
film-forming solution (TbC) satisfies the relationship of Td + 5 S Tb S Td
+ 30 and the relationship 15 of Td s Tc S Tb with respect to the
temperature of the film-forming solution (TdC) and the cloud point
temperature of the film-forming solution (TcC).  2. The method for
producing a porous film according to claim 1, wherein a PVDF resin having
an intramolecular irregular sequence ratio as determined 20 by 19F-NMR
measurement of 8.8% or more but less than 30.0% is used as the PVDF resin.
3. The method for producing a porous film according to claim 1 or 2,
wherein the film-forming solution contains 20% by weight or more but not
more than 25 35% by weight of the hydrophobic polymer component, and 8% by
weight or more but not more than 30% by weight of the hydrophilic polymer
component.   4. The method for producing a porous film according to any of
claims 1 to 3, wherein the molding nozzle is a double-tube nozzle, and a
porous film having a hollow fiber membrane structure is produced by
extruding the film-forming solution from the molding nozzle together with a
hollowing agent, and 5 solidifying the same in a solution having water as a
main component thereof.  5. The method for producing a porous film
according to any of claims 1 to 4, wherein the film-forming solution
contains at least dimethylacetoamide as the common solvent. 


