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~ POLYVINYL ALCOHOL POWDER
BACKGROUND OF THE INVENTION

Fi of t vention

The present invention relates to a polyvinyl alcohol
" (hereinafter abbreviated as "PVA") powder.

Desc on of the Rela rts

Since PVA, a typical water-soluble polymer, has many
‘functions, it has been widely used for ordinary fiber,
high-strength fiber, fiber processing agent, paper
processing agent, adhesive, emulsion sfabilizer, £film,
butyral resin, toiletr&, pharmaceutical, ceramic binder
and the like. |

PVA has been-uSually produced by alcbholysis reaction
of polyvinyl acetate (hereinafter abbreviated as "PVAcC")
using a basic catalyst. The following methods are known
as a process for'producing PVA.

According to USP 2,642,419 (hereinafter referred to
as "prior a?t (A)"), there is known a method which
comprises continuously feeding é mixture obtained from a
methanol sélution containing 24 to 40 wt.% of PVAc_and a
methanol solution of sodium hydroxide onto a belt conveyor,
and subsequently ‘granulating and "drying the gel-like
substance obtained by the'.methanolysi.s thereof. o

According to Japanese | Patent Publication- ‘No.

33,191/1970 (hereilnafter referred to aéé“pripr'art (B)") h';?
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end Japanese Patent Publication No. 9,826/1971
(hereinafter referred to as "prior art (C)"), there is
known a method which comprises continuously feeding a
methyl  acetate-methanol mixed solution containing
partially-saponified PVAC having a = degree of
saponification of 10 to 40 mole% and a methanel solution
of a eaponification catalyst into a methyl acetate-
ﬁethanoi mixed slurry containing PVA having a degree of
saponification of 97 to 98.5 mole% on condition that the
concentration of a soluble polymer in a.reaction system is

1% or less, and discharging the reaction product therefrom

. (hereinafter referred to as "slurry - saponification"), and

subsequently removing liquid and drying thereof.
The PVA powder obtained bi.prior art (A) has a low

time-rate of solubility in water and contains an organic

volatile component such as methanol used in the production

and methyl acetate derived from the alcoholysis reaction,

- and a nonvolatile component such as sodium acetate. In

the case where the PVA powder confains the organic
volatile component, the risk of explosion during the
transportation of the PVA powder is caused, the working
atmosphere during handllng the PVA powder is worsened, and
the waste watér treatment equipment of the aqueous
solution of_PVA is required. In the case where'the_PVA

powder contains the nonvolatile cOmponent.suehias sodium
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acetate, the problem like poor insulation 1s caused whén
it is used for electric part, electronic part and ceramié
binder.

When the PVA powder obtained by prior arts (B) or
.prior arts (C) is charged into warm.watet or hot watér,
blocks of lumpy powder are formed and the uniform aqueous
solution cannot be obtained. Therefore the PVA powder has
to be charged into low-temperature water and subsequently
the temperature has to'be_gradﬁally increased'and there
has been a problem of long time for dissolutioh. Further,
the PVA powder has a low bulk dehsity and a low volumetric
efficiency'and there has been a problém'of high cost of
transportation. Furthermore, the PVA powder has a large
amount of fine particles and there has beén a problem that
the fine PVA particles tend to fly off when the bag of the
PVA powder is opened. |

SUMMARY OF THE IE!ENTIOQ_

It is an object of the present invention to provide a
PVA powder which exhibits an excellent solubility in watét
and has a low content of an 6rganic volatile component.

The present inventors have intensively studied to
solve the above-mentioned préblems‘ and have found a
polyvinyl élcohol powder.which comprises a pofe having an
aver;ge.diameter of 0;1 to lolpm in the range of 0.05 to
0.4 cc/g. This finding hés led to the completion of the
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present invention.

DETAILED DéSCRIPT ON HE_PREFER E DIMENTS

The range of the pore volume having an average
diameter of O.i to 10 pm in - the PVA powder (hereinafter
referred to as "pore volume") 1is 0.05 to 0.4 cc/g,
preferably 0.05 to 0.2 cc/g.

The content of £fine particles having " an average'
diameter of 74  pm. or leés (200 mesh-pass) in the PVA
powder ' (hereinafter referred to as *fine particle
content®) is preferably 3 wt.% or less, more preferablyll
wt.% or less. In the case Qhere the fine particle content
having-thefaverage diameter of 74 ﬁm or léss is more than
3 wt.%,-the dispersibility of the PVA powder in water is
pobr, the blqcks of lumpf powder-tend té be formed and the
handleability also becomes poor. The upper limit of the
av_ei:age. diameter of the PVA powder is | not particularly
limited, but it is préferably 4 mm or ieSs (5 mesh-~pass),
more preferably 2.83 mm or less (7 ﬁesh-pass).

The degree of polymerization of ‘the PVA powder is
preferably 300 to 20,000, hore preferably 500 to 4,000,
most preferably 1,000 to 2,500. The degrée of
saponification of the'PVA powder is~preferably 80 to 100
mole%;-moré preferably 90 to 100 mole¥, more preferably 95
to 100 moie%, and most preferably 58 to 100 mole%.

The process for producing the PVA powder of the
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present invention is not particularly limited, but there
is exemplified a process which comprises alcoholysis
reaction of polyvinyl ester (hereinafter abbreviated as
"PVES") on condition that the specific distribution of a
degree < of saponification is caused, and. subsequently
granulating and drying the reaction product. Preferable
examples of the .alcoholysis, reaction of PVES include a
process which comprises saponifying a mixed solution
obtained from a solution of partially saponified PVA (A)
having a degree of saponification of 20 to 60 mole% and a
solufien of PVES (B) (hereinafeer referreé to as "process
(1)"), ahd‘ a. ﬁrocess which comprises saponifying a
solution of PVES (B) by means of a continuous reacter
having a residence time distribution corresﬁonding to that
of a series of 2 to .20 of complete mixing tanks
(hereinafter referred to as "process (2)").

First, the conditions which are common to processes
(1) and precesses (2) are described below.

Examples of PVES which 1is wused for a starting
material of partially saponified PVA (A) and PVES (B)
include a homopolymer of wvinyl ester (hereinafter
ebbreviated as "VES")., a copolymer of different types of
VES, and a copoI&mer of VES'and_ethylenically unsatufated
menomer. Examples- of VES include 'vinyl acetate, vinyl

.propionate, vinyl stearate, vinyl versatate and vinyl

e
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pivalate. Among them, vinjrl acetate 1is preferable.
Examples of different types of VES to be copolymerized
with vinyl acetate include vinyl stearate and vinyl
versatate. Any ethylenically unsaturated monomer 1is
available if it is copolymefizable with VES. . Examples
thereof inclL_lde monomers described on pages 281 to 285 in
POVAL (revised version, 'published by Kobunshi Kankokai
April 1, 1'981) (hereinafter referred to as "publ:i.dation
(A)" and described in the literature quoted on the same
pages thereof.

Exanipies of the polymerizafion of VES include
solution éoiy-merization, emulsion polyﬁxerization and
suspension polyﬁerization. |

It is prefareble that the solvent also serves as a
reagent of the alcoholysis reaction, said solvent being
used for the .solution of PVES as a starting material for
the solution of partially saponified PVA (A), said solvent
being used for the solution of partially saponified,PVA
(A), and said solvent being used forl the solution of PVES
(B). As the solvent, an alcohol capable of uniformly
dissolving partially 'saponified PVA (A) and PVES (B) is
.more preferable, a lower alcohol is more preferable, and a
 primary alcohol - hax}ing 1 to 5 carbon at_oms is most
prefei:‘aﬁle. Examples of the primary alcoh;)l having 1 to 5

carbon atoms include methanbl, ethanol, n-propanol, n-
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butanol, i—butanol, n-amyl.alcohol and i-amyl alcohol. In
view of the reaction rate and the solubility of PVES,
methanol and ethanol are preferable, and methanol is
particularly preferable.

The amount of the alcohol is preferably 1 to 50 molar
times based on the total molar amount of the monomer units
of partially saponified PVA (A) and the monomer units of.
PVES (B). 1In view of the equilibrium of the alcoholysis
reaction and the recovery operatioﬁ of the alcohol, it is

more preferably 1.5 to 30 molar times, most preferably 2

_to 20 molar times.

As a éatalyét used for the alcoholysis reactiohr a
basic catalyst which is ordinarily used in the alcoholysis
reaction of PVES is available. Exampies of thé basic
catalysf ‘include alkali metal hydroxide' such as sodium
hydroxidé, potassium hydroxide and lithium hydroxide;
alkali metal alcoholate such as sodium 'methylate and

potassium t-butoxide; strongly basic amines such as 1,8-

diazabicyclo[5,4,0]undecene-7 (DBUY) ; alkali - metal
carbonate; and alkali metal hydrogencarbonate. Among
these, sodium hydrdxide is .preferable in vwview . of

handleability and cost. The amount of the catalyst based
on the total molar aﬁount of the monomer units of
partially saponified PVA (A) and the monomer units of PVES

(B) (hereiﬁafter referred to as a "molar ratio”) is
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generally 0.00; to 1.

Next, process (1) is described below.

The degree of saponification of partially saponified
PVA (A) is 20 to 60 mole%,'preferably 30 to 50 mole%, most
preferably 35 to 45 mole%. The alcohol solution of
partialiy saponified PVA can be obtained by conducting the
alcoholysis reaction of én alcohol solution of PVES in the
presence of a catalyst, and deactivating the catalyst when
it reaches the desired degree of saponification. 1In the
case where the degree of saponification is more than 60
mole%; the hahdleability becomes poof _because " the
viscosity ‘of the soiuti_oh_ is too increased and the PVA
precipitates. On the other hand, in the case ‘where the
dégree of saponification is less than 20 mole$, it becdmes
difficult to obtain 'fhe PVA powder of the present
‘invention because the distribution of the degree of
saponification is nar;owed.

PVES (B) 1is substantially  unsaponified, and the
degree of saponification thereof is particularly
preferably 0 moles$.

The mixing weight ~ratio of component (A) and
component (B) as ‘a solid content is preferably between
50:50 and . 10:90, more prefefably between 50;50 and 20:80,
most preferaﬁly betweeh 50:56 and 30:70. |

The mixed solution of component (A) and component (B)
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is'subjected to the alcoholysis reaction in the presence
of the catalyst. As a metﬁod of adding catalyst, there
are exemplified a method that the catalyst is added after
component (A) and component (B) are mixed, and a. method
that thé catalyst is added at the same time when compdnent
(A) and component (B) are mixed. As a method of mixing
component (A), component (B) and the catalyst, a batch
mixer may be used on a small scale, whilé a. continuous.
mixer is preferable on a large scale.

An example of the alcoholysis reaction using a
continuous mixer is described below. A mixed-solution of
component_(A) and component (B) and a catalyst are charged
into a continuous mixer, and then mixed. The temperature
" in the mixer is prefeiably 40 to 60 T. The residence time
-in - the mixer is desirably determined depending on the
viscosity of the solution, the.mixing rété and the miking
temperature, but it is generélly 0.1 to 20 seconds. The
mixture to which the catalyst has been added is subjécted
to the alcoholysis reaction for 5 to 30 minutes using a-
belt-type reactor which has been adjusted to approximately
40 td 60 C. |

Process (2) is described below.

The continuous reactor can be a continuous reactor in
which a residence time distribution at an outlet of a

reactor, when confinuously feeding the PVES solution alone,
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corresponds to_é residéncé time distribution of a series
of 2 to 20 of complete mixing tanks which are connected in
series. The type of the continuous reactor includes an
agltator-equipped tank type and an extruder type. A
kneader-type reactor is. preferable because residual
matters are hardly adhered thereto, long-term operation is
possible and self-cleanability is excellent.

An example of the alcoholysis reaction using a
biaxial kneader-type reactor is described below. The
alcohol solution of PVES and the alcohol solution of the_
basic catalyét are cohtinuously fed separatelﬁ to a
reactor haéing a residence,time distribution corresponding'
to that of a series of 7 of complete mixing tanks, in
which the residence time distribution is relatively broad.
Prefefably, the temperafure in the reactdﬁ is 40 to 60 TC,
the number of revolutions in the biaxial rotators is~5 to
1,000 rpm, and the average-residence time is 15 seconds to
5 minutes.

Upon using a reactor having the specific residence
time distribution, an alcohol solution of partially
saponified PVA having a broad distribufion of a degree of
saponification is obtained from the outlet of the reactor. _
The degree of_shponification of paitially saponified PVA
is preferably 10 to 60 mole%, more preferably 20 to 45

mole¥. In the case whére the degree of saponification is

_
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less than 10 mole%, it becomes difficult to obtain the PVA
powder of the present invention because the distribution
of the degree of saponification is narrowed. On the other
hand, in the case where the degree of'saponification is
more than 60 mole%, the fine ﬁarticle content is increased.
The alcohol solution of partially saponified PVA obtained
from the outlet of the reactor is subjécted to _the
alcoholysis reaction for 5 to 30 minutes in the belt-type
reactor which has begn' adjusted to apprdxim;tely' 40 to
60 C.

The PVA gel obtained by process-(l) or process (2) is
Wet-granuléted using a wét-grénulating device described on
page 116 in -Publication (A) and described in a literature
quoted on the same page theieof. After the granulating,

the granulated product 1is usually dried at a temperature
of 100 to 130.C for 1 to 3 hours, whereby organic solvents
such as methyl acefate and methanol confained in the PVA
gel are removed, and the PVA- powder 'of the present
invention can be .obtained.

The PVA powder obtained by the procéss of the present
invention has less amount of fine particles, and therefore
sieving operation. for removal of fine particles  is
unnecessary.

Sincé'the PVA powder of the present invention has an

excellent solubility in water, an aquedus solution' thereof
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can easily be prepared industrially.

Since the PVA powder of the present invention has a
low content of an organic volatile component and a low
content of a nonvolatile component such as a carboxylic
acid salt or the like which 1s derived from a basic
catalyst, it has an excellent industrial handleability.

X les |

The present.invention is illustrated specifically by
the following Examples and Comparative Examples. However,
the present invention is not limited thereto. In the
following Examples, "% (percent)“ means weight- basis.
unless otherwise specified. -

[Measurement of pore volume]

A pofe volune in PVA powder is measured by mercury
pressure-penetration method using a pofosity meter'(Auto—
Pore 9200 manufactured by Shimadzu.COrporation).
[Measurement of an average diameter]

An awerage diameter of PVA powder is measured using
JIS standard sieves.

[Solubility of PVA powder at a fixed temperatnre]

PVA powder having a'particle diameter of 0.5 to 1 mm
(16 mesh-pass to 32 mesh-on) 1is selected, and the
solubility of 'PVA powder at a fixed temperature is .
evaluated by the following method

A 500-milliliter separable flask equipped with a
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stirrer, a reflux condenser and a thermometer was charged
with 288 g of distilled water, and then placed in an oil
bath. The temperature was elevated while stirring the
distilled water at 300 rpm. When the inner temperature
reached a fixed temperature, 12 g .of the PVA powder
selected were added thereto, and the mixture was stirred
for 30 minutes while the inner temperature was kept
constant. The content of the separable flask was filtered,
and the amount of PVA contained in the resulting solution
wés determined by a weight method (namely, the solution
was evaporated to dryneés, and the solid content in the
soiution,wés measured) to measure the sdlubility (ratio of
PVA dissolved based on PVA powder added).

'[Soiubility of PVA poﬁder at a rising temperature]

The solubility of PVA powder at a'rising'temperature
was measured as‘the'saﬁe manner used in the solubility of
PVA powder at a fixed temperature éxcept that the starting
-temperature of water was adjusted to 15 T and that the
temperature was gradually’ elevated - with the passage of
time. | |

xample 1

A methanol sblutioﬁ (water content: 0.1%) of PVAc
having a concentration of.35% and a methanol solution of
sodium hydroxide (mdlar ratio: 6.001) were charged into a-

reactbr equipped with an agitating blade, and were mixed
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with each other. The mixture was subjected to the
alcoholysis reaction at 40C for 60 minutes. Acetic acid
was then added to the reaction mixture to stop the
reaction, whereby a methanol solution of partially
saponified PVA (A) having a degree of.saponifiCation of
41.0 mole% was obtained.

The methanol solution of partially séponified PVA (A)
and the methanol solution of unsaponified PVA& (B) having
a concentaration of 35% were mixed at a n_lixing weight
ratio of 45:55 as a solid contént and the temperature was
adjusted to 50T . This _mixed solution ‘and é_methanol

-solutibn df_ sodium hydroxide (molar .ratio: 0.01) were
separately fed to a continuous instantaneous mixer, and
thé. mixture was continuously dischafged therefrom. The
average residence time was 2 secénds.

Subsequently, the mixture was allowed to stand in a
reactor of 50T for Zb_minutes to conduct the alcohﬁlysis
reaction, whereby a PVA dgel was obtained. The PVA gel'was
granulated, and then dried at 105C for 2.5 hours to give a

- PVA powder. The results are shown in Table 1.

Examples 2 to 3 and Comparative Examples 1 to 2
PVA powder was obtained in the same manner as in
Example 1 excépf that the conditions shown in Table 1 were

used.
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. Table 1

Degree of Degree of (A):(B) Saponification tinie PVA powder -
saponification | saponification | mixing ratio (min) - Degree of Degree of Pore Fine particle
of PVA (A) of PVAc (B) (weight ratio) polymerization | saponification volume content
(mole%) (mole%) - (mole%) (cclg) (%)

Example 1 41.0 0 45:55 20 1750 99.1 0.1 0.07
‘Example 2 41.0 0 35:65 20 1750 98.6 0.11 0.05
Example 3 36.5 0 45:55 20 1750 99.0 0.1 0.08
Comparative o
Example 1 41.0 0 8:92 20 1750 99.0 0.02 0.05
Comparative ' . . -
Example 2 19.1 0 . 45:55 20 1750 98.7 0.03 0.05

A,




Example 4

A methanol solution of partially saponified PVA (A)
obtained as in Example 1, a methanol solution of
ﬁnsapo’nified PVAc (B) having a concentration of 35% and a
methanol solution of sodium hydrexide (molar ratio: 0.01)
were charged into a reactor equipped with an agitating

" blade, and were mixed. ' The mixture was subjected to
alcoholysis reaction at 50T for 20 minutes to obtain a PVA
gel.  The .mixing weight retio of component (A) and
component (B) as a solid content was 45:55. The PVA gel
was granulated, and dried at 105C fer 2.5 hours to give a
PVA powder: The- results are shown in Table 2. -

~ Examples 5 to 8 and Comparative Examples 3 to 6

| PVA powder was obtained in the same manner as in
Example 4 except that the conditions shown in Table 2 were

~used. The results are shown in Table 2.

'Compargtivg Example 7 _

A reaction vessel wae- charged with 900 ml of a mixed
solution of methyl acetate having a concentration of 10%
and methanol.having a concentration of 905&, and 70 ml of a
methanol soJ._ution ' of _ sodium methylate having a
concentration of 10%. The témperatur'é was adjusted to 25TC.
While the mixture wa_é uniformly agitated in the feaction
vessel, 10 ml/min of a mixed solution of PVA having a

degree of saponification of 20 mole% and a concentration
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of 30% in methyl acetate with a concentartion.of 10% and a
methanol having a concentration of 90%, and 1.8 ml/min of
a methanol solution of sodium methylate having a
concentration of 10% were charged therein. The reaction
product was continuousiy discharged therefrom to give. fine-
particles of _PVA gel (which corresponds to PVA gel fine
particles of the slurry saponification obtained by prior
art (C). The- average i:'esidence time was 8 hours.

The fine particies of the PVA gel wére_ dried at 105C
for 2.5 hours to give a PVA powder. The results are shown

in Table 2.

-
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Table 2
Degree of Degree of (A):(B) Saponification time PVA powder ‘
saponification | saponification | mixing ratio (min) Degree of Degree of Pore Fine particle
of PVA (A) of PVAc (B) (weight ratio) polymerization | saponification volume content
(mole%) (mole%) (mole%) (cc/g) (%)
Example 4 41.0 0 45:55 20 1750 98.7 0.11 _0.09
Example 5§ -41.0 0 35:65 20 1750 098.6 0.09 0.09
Example 6 41.0 0 25.75 20 1750 08.6 0.08 0.10
Example 7 49.8 0 45:56 20 1750 99.0 0.39 © 0.22
Exarnple 8 32.4 0 45:55 20 1750 98.8 0.05 - 0.05
Comparative ,
Example 3 - 0 0:100 20 1750 98.4. 0.01 0.08
'| Comparative _ . '
Example 4 41.0 0 8:92 20 1750 98.8 0.02 0.05
Comparative .
Example 5 19.1 0 45:55 20 1750 98.4 0.03 0.10
Comparative . :
| Example 6 10.3 0 50:50 20 1750 98.7 0.02 0.08
o (slurry saponification) 480 1750 98.5 0.60 5.3




Example 9

PVA powder was obtained Iin the same manner as in
Example 1 except that the saponification time in the
reactor was 15 minutes. The results are shown in Table 3.

The -' solubility of _th_e PVA powder at a fixed
temperature in water at 40°C or 50C was evaluated. The
results are shown in Table 3.
Co rati Example 9 |

PVA powder obtained in substantially the same manner

as in Comparative Example 3, the solubility of the PVA

powder at a fixed temperature in water at 40T or 50C was

evaluated. ) The reéults afe-shown in Table 3.

c arative Ex 0

The PVA powder obi:ained in Comparative Example 7, the )

soiubility of the PVA powder at a fixed temperature in
water at 50C was evaluated. The results are shown in

- Table 3.
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g Table3 .
Degree of Degree of (A):(B) Sapdni'fication PVA powder
saponification | saponification | mixing ratio time Degree of Degres of Pore Fine.particle Solubility (%)
of PVA (A) of PVAc (B) | (weight ratio) (min) polymerization | saponification| volume content 40 °C 50 °C
{mole%) (mole%) - (mole%) (ce/g) (%) '
Example 9 41.0 .0 45:55 15 1750 95;8 0.15 0.08 78 100
Comparative . o :
Example 9 - 0 0:100 20 1750 95.7 0.01 0.08 42 _ 76
pomparate (slurry saponification) 480 1750 98.5 0.50 5.3 - *

*: Anlumpy powder was generated to form a block -




Example 10

PVA powder was obtained by drying the PVA gel
obtained in Example 9 at 140C for 5 hours (the pore volume
and the fine particle content were the same as those in
Example 9). The solubility of the PVA powder at a rising
temperature was evaluated. The results are shown in Table
4.
Comparative Example 11

" PVA powder was obtained by drying the PVA gel
- obtained in Comparative Example 9 at 140"C-for 5 hours (the
pore volume and th'e fine parficle content were the same. as
those in Comparative Example 9), the solubility of the PVA
powder at a rising te_.mp_erature was evaluated. The results

"are shown in Table 4.

Table 4
Dissolution temperature (°C) 20 30 40 50 60 70
Dissolution time (min) 4 12 21 31 42 55
Solubflity |- Example 10 0.5 3 21 63 100 -
(%) Comparative . :
Example 11 0.3 1 3 29 65 95
Example 11

A kneader-type reactor (effective volume = 0.1 liter,
L/D = 7.8, diameter of a shaft = 1 inch). in which a jacket

temperature was 61C and a number of revolutions was 130
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rpm was charged with 45 ml/min of a methanol so;ution of
PVAc having a concentration of 35% and 1.2 ml/min of a
methanoi solution of sodium hydroxide (molar ratio: 0.01)
which had been heated at 55C, and the saponification was
. .conducted. A saponification product (temperature: 55C,
degree of" saponification: 40 mole%) in solution was
discharged from the outlet of the reactor. The average
residence time was 2.2 minutes. The saponification
product discharged from the reactor was allqwed to stand
in a constant-temperature bath of 55?5 for 30 minutes to
conduct poet-saponification, whereby a PVA gel was
‘obtained. .This PVA gel was granulated, and then dried at
105C. for 2.5 hours to give a PVA powder having a degree of
polymerization of 1,750, a degree of saponification of
99.5 mole%, a pore volume of 0.35 cc/g and a fine partidle
content of 0.5%. _ |
While the methanol solution of PVAc having a'
concentraiton of 35% was continuously fed under_the above-
mentioned conditions, a coloring agent (neutral red) was
added thereto. It was then shown that the residence time
distribution correspends to that of a. series of 5 .of

continuous complete mixing tanks was provided.

-
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WHAT CLAIMED_I

1. A polyvinyl alcohol powder which comprises a
pore having an average diameter of O.i_to.lo pm in the
range of 0.05 to 0.4 cc/g.

2. .The polyvinyl alcohol powder according to claim
1, wherein a content of fine particles having an average
diametef of 74 pm or less is 3 percent by weight or less.

3. A process for producing the polyvinyl alcohol
powder  as defined in claim 1 or 2, which comprises
saponifying a mixed soiﬁtion obtained fiom a solution of
partialiy saponified polyvinyl aleohol () heving a degree
of seponifieation of 20 to 60 mole percent and e solution
~of polyvinyl ester (B).

4. A process_ for producing the polﬁinyl alcohol
powder as defined -in .claim 1 or 2, which comprises
saponifying a. solution of polyvinyl ester (B) 5y means of
a continuous reactor having a residence tlme distribution
corresponding to that of a series of 2 to 20 of complete

mixing tanks.
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