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DESCRIPTION 

 

PRODUCTION METHOD OF POLYVINYL ALCOHOL RESIN, AND POLYVINYL 

ALCOHOL RESIN 

 

[TECHNICAL FIELD] 

[0001] 

 The present invention relates to a production method of a polyvinyl alcohol resin, 

and a polyvinyl alcohol resin. 

[DISCUSSION OF THE BACKGROUND] 

[0002] 

 Polyvinyl alcohol resins are water-soluble polymers having a hydroxyl group, and 

were originally used mainly as a raw material for synthetic fiber vinylon.  In recent years, 

polyvinyl alcohol resins have also been used in emulsions, emulsification dispersants, paper, 

film materials, and thickening agents. 

[0003] 

 Polyvinyl alcohol resins can be produced by, for example, polymerizing a vinyl 

ester to give a polyvinyl ester, and then saponifying the polyvinyl ester.  However, even 

after drying, organic volatiles such as methanol and methyl acetate, being used as a solvent 

or generated as impurities, are contained in the polyvinyl alcohol resin in an amount of 

approximately a few percent.  To reduce such organic volatiles, various efforts such as 

humidity-controlled drying, washing, and the like have been made (see Patent Documents 1 

and 2). 

[PRIOR ART DOCUMENTS] 

[PATENT DOCUMENTS] 

[0004] 

 Patent Document 1: Japanese Unexamined Patent Application, Publication No. 

H9-302024 

 Patent Document 2: Japanese Unexamined Patent Application, Publication No. 

2011-178964 
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[SUMMARY OF THE INVENTION] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

[0005] 

 For example, in a humidity-controlled drying technique for a polyvinyl alcohol 

resin disclosed in Patent Document 1, there are cases in which an effect of reducing the 

organic volatiles is insufficient due to steam reaching only a surface portion of the polyvinyl 

alcohol resin.  Furthermore, in the method disclosed by Patent Document 1, there are cases 

in which an amount of steam blown increases, resulting in blocking of the resin due to fusing 

to itself. 

[0006] 

 Moreover, in washing with a washing liquid disclosed in Patent Document 2, due to 

a high content of methanol, the polyvinyl alcohol resin is prone to fusing when a moisture 

content of the washing liquid is increased; thus, there are cases in which the polyvinyl 

alcohol resin adhering to a dryer is observed, cases in which aggregates of the polyvinyl 

alcohol resin are generated, and the like. 

[0007] 

 The present invention was made in view of the foregoing circumstances, and an 

object of the invention is to provide: a production method of a polyvinyl alcohol resin which 

enables easily reducing a content of organic volatiles while inhibiting fusing of resin to 

itself; and a polyvinyl alcohol resin obtained by the production method. 

[MEANS FOR SOLVING THE PROBLEMS] 

[0008] 

 The aforementioned problems are solved by providing a production method of a 

polyvinyl alcohol resin, the production method including washing with a washing liquid 

containing methyl acetate, methanol, and water, each in a specific amount. 

[0009] 

 More specifically, the present invention includes the following: 

 (1) A production method of a polyvinyl alcohol resin, the production method 

including washing, with a washing liquid, a polyvinyl alcohol obtained by saponifying a 

polyvinyl ester, wherein the washing liquid contains 50 to 98 parts by mass of methyl acetate, 
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1 to 49 parts by mass of methanol, and 1 to 10 parts by mass of water with respect to 100 

parts by mass being a total of methyl acetate, methanol, and water; 

 (2) The production method according to (1), wherein in the washing, 

counter-current washing is conducted at a temperature of 40 to 60 °C and a flow rate of 0.1 

to 1 mm/s; and 

 (3) A polyvinyl alcohol resin obtained by the production method according to (1) or 

(2), wherein a content of methanol is less than 1.00% by mass, and a content of methyl 

acetate is less than 2.00% by mass. 

[EFFECTS OF THE INVENTION] 

[0010] 

 According to the production method of the present invention, the polyvinyl alcohol 

resin in which the content of organic volatiles has been reduced while inhibiting fusing of 

the resin to itself can be easily obtained.  Furthermore, due to the content of each of 

methanol and methyl acetate being low, the polyvinyl alcohol resin obtained by the 

production method of the present invention can be suitably used for usages pertaining to 

foods, cosmetics, and medical drugs, for which a reduction in organic volatiles is particularly 

desired. 

[DESCRIPTION OF EMBODIMENTS] 

[0011] 

 The present invention relates to a production method of a polyvinyl alcohol resin 

(hereinafter, may be also referred to as “PVA resin”), the production method including 

washing, with a washing liquid, a polyvinyl alcohol obtained by saponifying a polyvinyl 

ester, wherein the washing liquid contains 50 to 98 parts by mass of methyl acetate, 1 to 49 

parts by mass of methanol, and 1 to 10 parts by mass of water with respect to 100 parts by 

mass being a total of methyl acetate, methanol, and water. 

[0012] 

 In production of a PVA resin, as described later, a production method including a 

polymerizing step using a vinyl ester as a raw material, a saponifying step, a washing step, 

and a drying step can be suitably applied.  However, commonly, methanol and methyl 

acetate, used as a solvent at a time of production, remain in the PVA resin even after the 
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drying step.  The content of the organic volatiles such as methanol and methyl acetate in the 

PVA resin can be adjusted by, for example, modifying washing conditions and/or drying 

conditions.  However, since the organic volatiles being incorporated into a resin are 

difficult to volatize, it is difficult to sufficiently reduce the organic volatiles in the case of 

using a conventional production method.  Although not necessarily clarified, the reason for 

enabling reduction of the organic volatiles in the PVA resin due to including the step in 

which the washing is conducted using a washing liquid containing each of methyl acetate, 

methanol, and water in specific amounts, as in the production method of the present 

invention, is inferred to be as in the following: water molecules are incorporated further into 

the polyvinyl alcohol and plasticized, and as a result, the organic volatiles such as methanol 

and methyl acetate can be easily reduced at a time of drying. 

[0013] 

Production Method of PVA Resin 

 The production method of the PVA resin according to one embodiment of the 

present invention includes the washing step of washing, with the washing liquid, the 

polyvinyl alcohol obtained by saponifying the polyvinyl ester, wherein the washing liquid 

contains 50 to 98 parts by mass of methyl acetate, 1 to 49 parts by mass of methanol, and 1 

to 10 parts by mass of water with respect to 100 parts by mass being a total of methyl acetate, 

methanol, and water.  The production method of the one embodiment of the present 

invention suitably includes: a polymerizing step in which the polyvinyl ester is obtained by 

polymerizing a vinyl ester; a saponifying step in which the polyvinyl ester is saponified; the 

washing step; and a drying step. 

[0014] 

 Polymerizing Step 

 The polyvinyl ester can be produced by polymerizing the vinyl ester by a 

conventionally well-known method such as a bulk polymerization method, a solution 

polymerization method, a suspension polymerization method, an emulsion polymerization 

method, a dispersion polymerization method, and the like.  The solution polymerization 

method in which the polymerization is conducted using a lower alcohol as a solvent is 

preferred.  The lower alcohol is not particularly limited, and is preferably an alcohol having 
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3 or fewer carbon atoms, such as methanol, ethanol, propanol, or isopropanol; and is more 

preferably methanol.  For a polymerization operation, it is possible to employ a 

polymerization system selected from any of a batch system, a semi-batch system, and a 

continuous system. 

[0015] 

 In polymerization, copolymerization may be conducted with other monomer(s) 

aside from the vinyl ester within a range not impairing the principles of the present invention.  

Examples of the other monomer include: 

 α-olefins such as ethylene, propylene, n-butene, and isobutylene; 

 (meth)acrylic acid and salts thereof; 

 (meth)acrylic acid esters such as methyl (meth)acrylate, ethyl (meth)acrylate, 

n-propyl (meth)acrylate, i-propyl (meth)acrylate, n-butyl (meth)acrylate, i-butyl 

(meth)acrylate, t-butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, dodecyl (meth)acrylate, 

and octadecyl (meth)acrylate; 

 (meth)acrylamide compounds such as (meth)acrylamide, 

N-methyl(meth)acrylamide, N-ethyl(meth)acrylamide, N,N-dimethyl(meth)acrylamide, 

diacetone(meth)acrylamide, (meth)acrylamidepropanesulfonic acid and salts thereof, 

(meth)acrylamidepropyldimethylamine and salts thereof or quaternary salts thereof, and 

N-methylol(meth)acrylamide and derivatives thereof; 

 vinyl ethers such as methyl vinyl ether, ethyl vinyl ether, n-propyl vinyl ether, 

i-propyl vinyl ether, n-butyl vinyl ether, i-butyl vinyl ether, t-butyl vinyl ether, dodecyl vinyl 

ether, and stearyl vinyl ether; 

 nitriles such as acrylonitrile and methacrylonitrile; 

 vinyl halides such as vinyl chloride and vinyl fluoride; 

 vinylidene halides such as vinylidene chloride and vinylidene fluoride; 

 allyl compounds such as allyl acetate and allyl chloride; 

 unsaturated dicarboxylic acids such as maleic acid, itaconic acid, and fumaric acid, 

and salts or esters thereof; 

 vinyl silyl compounds such as vinyltrimethoxysilane; and 

 isopropenyl acetate. 
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 These may be used alone, or in a combination of two or more types thereof.  The 

other monomer(s) is/are typically copolymerized in an amount of 10 mol% or less.  It is to 

be noted that as referred to herein, (meth)acryl includes both of methacryl and acryl. 

[0016] 

 A polymerization temperature is not particularly limited, and is preferably 0 to 

180 °C, more preferably 20 to 160 °C, and still more preferably 30 to 150 °C.  When the 

polymerization is conducted at or below a boiling point of the solvent used in the 

polymerizing step, either of: boiling polymerization under reduced pressure, in which the 

polymerization is conducted while permitting the solvent to boil under reduced pressure; and 

non-boiling polymerization under normal pressure, in which the polymerization is conducted 

under conditions at which the solvent is not permitted to boil under normal pressure, may be 

selected.  Further, when the polymerization is conducted at or above the boiling point of the 

solvent used in the polymerizing step, either of: non-boiling polymerization under pressure, 

in which the polymerization is conducted under conditions at which the solvent is not 

permitted to boil under pressure; or boiling polymerization under pressure, in which the 

polymerization is conducted while permitting the solvent to boil under pressure, may be 

selected. 

[0017] 

 Saponifying Step 

 In the saponifying step, an alcoholysis reaction or a hydrolysis reaction, each being 

in the presence of a saponification catalyst, can be applied to a solution containing the 

polyvinyl ester obtained in the polymerizing step.  The saponification catalyst is 

exemplified by an alkali catalyst and an acidic catalyst, and of these, an alkali metal, and 

especially a catalyst having a sodium atom, is particularly preferred.  Examples of the 

catalyst having a sodium atom include sodium hydroxide, sodium methoxide, and the like.  

In terms of a molar ratio with respect to vinyl ester units in the polyvinyl ester, a usage 

amount of the saponification catalyst is preferably 0.001 or more and 0.5 or less, more 

preferably 0.002 or more and 0.4 or less, and still more preferably 0.004 or more and 0.3 or 

less.  As a solvent used in the saponifying step, a solvent containing methanol is preferred.  

It is to be noted that alcohols such as ethanol; esters such as methyl acetate and ethyl acetate; 
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ketones such as acetone and methyl ethyl ketone; and/or aromatic hydrocarbons such as 

benzene and toluene may be contained, and an amount thereof is typically less than 10% by 

mass with respect to methanol in the saponification system. 

[0018] 

 Washing Step 

 It is important that the production method of the one embodiment of the present 

invention includes the washing step of washing, with the washing liquid, the polyvinyl 

alcohol obtained by saponifying the polyvinyl ester, wherein the washing liquid contains 50 

to 98 parts by mass of methyl acetate, 1 to 49 parts by mass of methanol, and 1 to 10 parts by 

mass of water with respect to 100 parts by mass being a total of methyl acetate, methanol, 

and water.  In light of, for example, still further reducing the organic volatiles in the PVA 

resin to be obtained, the content of methyl acetate in the washing liquid is preferably 56 to 

90 parts by mass, more preferably 58 to 80 parts by mass, and may be still more preferably 

60 to 70 parts by mass with respect to 100 parts by mass being a total of methyl acetate, 

methanol, and water.  The content of methanol in the washing liquid is preferably 9 to 40 

parts by mass, more preferably 18.5 to 40 parts by mass, and may be still more preferably 20 

to 38 parts by mass with respect to 100 parts by mass being a total of methyl acetate, 

methanol, and water.  The content of methanol may be preferably 30 to 40 parts by mass.  

The content of water in the washing liquid is preferably 1 to 5 parts by mass, more 

preferably 1.5 to 4 parts by mass, and may be still more preferably 1.5 to 3 parts by mass 

with respect to 100 parts by mass being a total of methyl acetate, methanol, and water.  The 

content of water may be preferably 2 to 5 parts by mass.  The present inventors have found 

that by adding a certain amount of water to the washing liquid, while the content of the 

organic volatiles in the PVA resin can be reduced, there is a problem in which the PVA resin 

fuses to itself.  Accordingly, the present inventors have confirmed that using methyl acetate 

in an amount greater than the amount of methanol in the washing liquid therein enables more 

water to be contained in the washing liquid while controlling the fusing of the PVA resin to 

itself.  It is inferred that when the washing liquid is used, water in the washing liquid is 

incorporated into the polyvinyl alcohol (plasticization by water), and that as a result, 

intramolecular interactions and intermolecular interactions of the polyvinyl alcohol are 
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weakened, enabling methanol and methyl acetate to be easily reduced in the drying step, to 

be described later. 

[0019] 

 When the content of methyl acetate in the washing liquid is less than 50 parts by 

mass, the PVA resin is prone to fusing to itself; thus, the PVA resin adhering to a dryer is 

observed, and aggregates of the PVA resin may be generated.  On the other hand, when the 

content of methyl acetate is more than 98 parts by mass, the plasticization by water may be 

insufficient.  Moreover, when the content of methanol in the washing liquid is less than 1 

part by mass, the plasticization by water may be insufficient.  On the other hand, when the 

content of methanol is more than 50 parts by mass, the PVA resin is prone to fusing to itself; 

thus, the PVA resin adhering to a dryer is observed, and aggregates of the PVA resin may be 

generated.  Furthermore, when the content of water in the washing liquid is less than 1 part 

by mass, the quantity of water incorporated into the polyvinyl alcohol is so low that the 

plasticization may be insufficient, and the content of the organic volatiles may not be 

sufficiently reduced.  On the other hand, when the amount of water is more than 10 parts by 

mass, the PVA resin is prone to fusing to itself; thus, the PVA resin adhering to a dryer is 

observed, and aggregates of the PVA resin may be generated. 

[0020] 

 The washing liquid may be substantially constituted from methyl acetate, methanol, 

and water.  A total amount of methyl acetate, methanol, and water in the washing liquid is 

preferably 90% by mass or more, more preferably 99% by mass or more, and may be 100% 

by mass. 

[0021] 

 A solid content concentration of the polyvinyl alcohol in the washing step is not 

particularly limited, and is preferably 1 to 30% by mass.  In the washing step, a form of the 

polyvinyl alcohol is not particularly limited, and the polyvinyl alcohol may be in a slurry 

form or a powdery form.  In the case of being in the powdery form, a powder having an 

average particle diameter of 50 to 2,000 μm is preferred.  As referred to herein, the solid 

content concentration of the polyvinyl alcohol in the washing step means, typically, a 

proportion of the polyvinyl alcohol with respect to a mixed liquid which contains the 
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polyvinyl alcohol having been washed, the washing liquid, and the like (for example, a 

mixed liquid containing the polyvinyl alcohol, the washing liquid, and the like in a washing 

tank). 

[0022] 

 A washing temperature is not particularly limited, and is typically a temperature 

from 20 °C to the boiling point of the solvent, and is preferably from 40 to 60 °C.  When 

the washing temperature is equal to or more than the lower limit, the quantity of water 

incorporated into the polyvinyl alcohol increases, thereby facilitating reduction of the 

organic volatiles.  On the other hand, when the washing temperature is more than 60 °C, 

methanol in the washing liquid begins to boil. 

[0023] 

 A washing procedure for the polyvinyl alcohol is not particularly limited, and may 

be exemplified by: a procedure of charging into the washing tank, the washing liquid and the 

polyvinyl alcohol obtained in the saponifying step, and stirring the mixture; a procedure of 

spraying the washing liquid onto the polyvinyl alcohol obtained in the saponifying step; and 

a procedure of bringing the polyvinyl alcohol obtained in the saponifying step and the 

washing liquid into contact with one another by counter-current. 

[0024] 

 Of the aforementioned procedures, the washing procedure for the polyvinyl alcohol 

is preferably counter-current washing, in which the washing liquid and the polyvinyl alcohol 

obtained in the saponifying step are brought into contact with one another by counter-current.  

Counter-current washing as referred to herein means a procedure involving, while feeding 

the polyvinyl alcohol obtained in the saponifying step into the washing tank, flowing the 

washing liquid thereinto from a direction opposite to that of the flowing direction of the 

polyvinyl alcohol in the washing tank, that is, from a direction which forms a so-called 

counter-current flow.  Due to flowing the washing liquid from the counter-current direction, 

washing efficiency is improved in comparison to a case of flowing the washing liquid in the 

same direction as the flowing direction of the polyvinyl alcohol, that is, flowing such that the 

washing liquid flows in a co-current direction, or a case of flowing the washing liquid in a 

direction that intersects perpendicularly to the flow of the polyvinyl alcohol.  The washing 
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liquid may be flowed continuously or intermittently, and a supply site of the washing liquid 

is not particularly limited as long as a counter-current flow is formed with respect to the flow 

of the polyvinyl alcohol. 

[0025] 

 Specifically, in the washing step, the washing is preferably conducted by allowing a 

counter-current between the polyvinyl alcohol and the washing liquid at a flow rate of 0.1 to 

1 mm/s.  The flow rate as referred to herein means a speed at a time of movement of fluid, 

and can be determined from a flowing quantity of the washing liquid and an aperture of the 

washing tank.  In a case of the flow rate being less than 0.1 mm/s, the washing efficiency 

tends to decrease, and in a case of the flow rate being more than 1 mm/s, the polyvinyl 

alcohol tends to float and overflow from the washing tank.  In both of the case of the 

counter-current washing and a case of an other washing procedure, the flow rate of the 

washing liquid is considered to be the flow rate in the washing step.  A time period of the 

washing is not particularly limited, and the washing is preferably conducted for 30 min to 10 

hrs. 

[0026] 

 Drying Step 

 After the washing step, the drying step may be performed as needed.  A 

temperature and a time period in the drying step are not particularly limited, and typically, 

the drying is conducted preferably at 40 to 130 °C for 1 to 20 hrs, and more preferably at 80 

to 120 °C for 1.5 to 6 hrs.  Conducting the drying under such conditions enables the PVA 

resin in which the content each of methanol and methyl acetate has been reduced to be easily 

obtained. 

[0027] 

PVA Resin 

 The PVA resin obtained by the production method of the one embodiment of the 

present invention is a resin having the polyvinyl alcohol as a principal component.  A 

content of the polyvinyl alcohol in the PVA resin is preferably 80% by mass or more, more 

preferably 90% by mass or more, and still more preferably 95% by mass or more.  The 

content of the polyvinyl alcohol in the PVA resin may be 99.9% by mass or less, and may be 
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99% by mass or less.  Components other than the polyvinyl alcohol which may be 

contained in the PVA resin may be exemplified by methanol, methyl acetate, water, and the 

like. 

[0028] 

 In the PVA resin obtained by the production method of the one embodiment of the 

present invention, preferably, a content of methanol is less than 1.00% by mass and a content 

of methyl acetate is less than 2.00% by mass.  In the PVA resin, the content of methanol is 

preferably less than 0.95% by mass, and more preferably less than 0.90% by mass.  

Moreover, in the PVA resin, the content of methyl acetate is preferably less than 1.80% by 

mass, and more preferably less than 1.70% by mass.  In the PVA resin, when the content of 

each of methanol and methyl acetate is within the above range, the PVA resin can be suitably 

used for usages pertaining to foods, cosmetics, and medical drugs, for which a reduction in 

organic volatiles is particularly desired.  The content of each of methanol and methyl 

acetate in the PVA resin can be determined by using headspace gas chromatography as in the 

Examples, as described later.  Furthermore, the content of methanol is preferably lower than 

the content of methyl acetate.  In light of productivity and the like, the lower limit of the 

content of methanol in the PVA resin may be, for example, 0.1% by mass, and may be 0.3% 

by mass or 0.5% by mass.  In light of productivity and the like, the lower limit of the 

content of methyl acetate in the PVA resin may be, for example, 0.1% by mass, and may be 

0.3% by mass or 0.5% by mass. 

[0029] 

 A viscosity-average degree of polymerization of the polyvinyl alcohol contained in 

the PVA resin is not particularly limited, and is preferably 100 to 5,000, and more preferably 

200 to 4,000.  Production of the polyvinyl alcohol so as to have the viscosity-average 

degree of polymerization being less than 100 or more than 5,000 is difficult.  The 

viscosity-average degree of polymerization is a value obtained by determination according to 

JIS-K6726 (1994).  Specifically, in a case of a degree of saponification being less than 99.5 

mol%, the viscosity-average degree of polymerization (P) is determined for the polyvinyl 

alcohol, having been saponified until the degree of saponification reached 99.5 mol% or 

more, by the following formula using a limiting viscosity [η] (L/g) determined in water at 
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30 °C. 

 P = ([η] x 10
4
/8.29)

(1/0.62)
 

[0030] 

 The degree of saponification of the polyvinyl alcohol contained in the PVA resin is 

not particularly limited, and is preferably 70 to 99.9 mol%, and more preferably 78 to 95 

mol%.  In a case in which the degree of saponification is less than 70 mol%, solubility in 

water is likely to decrease; on the other hand, in a case in which the degree of saponification 

of the polyvinyl alcohol is more than 99.9 mol%, production is difficult.  The degree of 

saponification is a value obtained by determination according to JIS-K6726 (1994). 

[0031] 

 The form of the PVA resin is not particularly limited, and a powdery form in which 

an average particle diameter is 50 to 2,000 μm is preferred.  The average particle diameter 

of the PVA resin being in the powdery form is determined by a procedure disclosed in 

JIS-K6726 (1994). 

EXAMPLES 

[0032] 

 Hereinafter, the present invention is described in detail by way of Examples.  

Unless otherwise specified particularly, in the following Examples and Comparative 

Examples, “parts” and “%” refer to parts by mass and % by mass, respectively. 

[0033] 

Viscosity-Average Degree of Polymerization of Polyvinyl Alcohol 

 The viscosity-average degree of polymerization was determined according to 

JIS-K6726 (1994).  Specifically, in a case of a degree of saponification being less than 99.5 

mol%, the viscosity-average degree of polymerization (P) was determined for each PVA 

resin, having been saponified until the degree of saponification reached 99.5 mol% or more, 

by the following formula using a limiting viscosity [η] (L/g) determined in water at 30 °C. 

 P = ([η] x 10
4
/8.29)

(1/0.62)
 

[0034] 

Degree of Saponification of Polyvinyl Alcohol 

 The degree of saponification was determined according to JIS-K6726 (1994). 
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[0035] 

Content of Each of Methanol and Methyl Acetate in PVA Resin 

 Creation of calibration curves 

 With isopropanol as an internal standard, three types of aqueous solutions for which 

a content of methanol was known, and three types of aqueous solutions for which a content 

of methyl acetate was known were prepared, measurements were conducted using a gas 

chromatograph (GC-2010, available from Shimadzu Corporation) equipped with a headspace 

sampler (Turbo Matrix HS40, available from PerkinElmer Co.,. Ltd.), and calibration curves 

were created. 

 Determination of content of each of methanol and methyl acetate 

 Distilled water was placed, so as to be even with a marked line, into a 1,000 mL 

volumetric flask, to which 0.1 mL of isopropanol, being the internal standard liquid, was 

added using a volumetric pipette, and a resulting liquid was stirred well.  The resulting 

liquid was employed as a “solution.”  Next, 500 mg of the PVA resin was weighed in a vial 

for headspace gas-chromatography measurement, and following insertion of a stirring bar, 10 

mL of the solution was measured into a transfer pipette and charged into the vial.  A cap 

was affixed to the vial, and the cap was tightened until locking.  Then the vial was placed 

on a hot stirrer, and the PVA resin was dissolved by heating.  After visually confirming that 

the PVA resin had completely dissolved, the measurement by headspace gas chromatography 

was conducted, and the content of each of methanol and methyl acetate in the PVA resin was 

determined from the calibration curve created as described above. 

[0036] 

 Evaluation of Fusing State in PVA Resin 

 The fusing state in each PVA resin was observed visually, and evaluated according 

to the following criteria. 

 A. No change was seen in the resin. 

 B. Resin bonded by fusing was observed in a limited quantity. 

 C. A large quantity of resin was bonded by fusing. 

 D. The resin was combined by fusing. 

[0037] 
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 Example 1 

 To a 30% polyvinyl acetate solution in methanol, a viscosity-average degree of 

polymerization of the polyvinyl acetate being 1,700, was added sodium hydroxide as a 

saponification catalyst at a molar ratio of 0.01 with respect to vinyl acetate units in the 

polyvinyl acetate at 40 °C, and a saponification reaction was conducted for 1 hour.  

Following the saponification, a polyvinyl alcohol thus obtained (degree of saponification: 93 

mol%) was roughly ground using a grinder to give a powder passed through a perforated 

plate with a diameter of 5 mm.  The polyvinyl alcohol powder thus obtained was subjected 

to counter-current washing with a washing liquid containing 64.05 parts by mass of methyl 

acetate, 34.13 parts by mass of methanol, and 1.82 parts by mass of water, under conditions 

involving a temperature of 50 °C, a time period of 1 hour, and a flow rate of 0.44 mm/s.  In 

the washing step, the solid content concentration of the polyvinyl alcohol was 30% by mass.  

Next, almost all of the solvent (the washing liquid) was eliminated by centrifugal separation 

and drying was conducted at 105 °C for 3 hrs to give a powdery PVA resin in which: the 

viscosity-average degree of polymerization of the polyvinyl alcohol was 1,700; the degree of 

saponification of the polyvinyl alcohol was 93 mol%; the content of methanol was 0.89% by 

mass; and the content of methyl acetate was 1.32% by mass.  The results are shown in 

Table 1 below. 

[0038] 

 Examples 2 to 8 and Comparative Examples 1 to 4 

 Powdery PVA resins of Examples 2 to 8 and Comparative Examples 1 to 4 were 

obtained by a similar operation to that of Example 1, except that the degree of saponification 

of the polyvinyl alcohol subjected to the washing step and the composition of the washing 

liquid were changed as shown in Table 1.  With regard to each of the PVA resins obtained, 

the viscosity-average degree of polymerization of the polyvinyl alcohol, the degree of 

saponification of the polyvinyl alcohol, and the content of each of methanol and methyl 

acetate are shown in Table 1. 
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[0040] 

 In all of the Examples, almost no fusing of the PVA resins obtained was observed, 

indicating a favorable result.  Moreover, in all of the Examples, in the PVA resins obtained, 

the content of methanol was less than 1.00% by mass, and the content of methyl acetate was 

less than 2.00% by mass.  On the other hand, in each of Comparative Examples 1 and 2, the 

content of organic volatiles in the PVA resin obtained was high.  Further, in each of 

Comparative Examples 3 and 4, fusing of the PVA resin obtained was observed. 

[INDUSTRIAL APPLICABILITY] 

[0041] 

 According to the production method of the PVA resin of the one embodiment of the 

present invention, the PVA resin in which the content of the organic volatiles has been 

reduced can be easily obtained; thus, the PVA resin obtained is useful as a component material 

in foods, cosmetics, medical drugs, and the like, as well as a packaging material. 
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CLAIMS 

 

1. A production method of a polyvinyl alcohol resin, the production method comprising 

washing, with a washing liquid, a polyvinyl alcohol obtained by saponifying a polyvinyl ester, 

wherein 

 the washing liquid comprises 50 to 98 parts by mass of methyl acetate, 1 to 49 parts 

by mass of methanol, and 1 to 10 parts by mass of water with respect to 100 parts by mass 

being a total of methyl acetate, methanol, and water. 

 

2. The production method according to claim 1, wherein in the washing, counter-current 

washing is conducted at a temperature of 40 to 60 °C and a flow rate of 0.1 to 1 mm/s. 

 

3. A polyvinyl alcohol resin obtained by the production method according to claim 1 or 

2, wherein a content of methanol is less than 1.00% by mass, and a content of methyl acetate 

is less than 2.00% by mass. 

 


