1 TITLE OF THE | NVENTI ON PROCESS OF PRODUCI NG VI NYL AC&Z@F%\?\%EIQ
F{ ELD OF THE | NVENTI ON The present invention relates to a m’fﬁgs of
produci ng a vinyl acetate polyner (hereinafter referred to as "PV

whi ch includes a copolyner) by honopol ynerization of a vinyl acetate
nononer (hereinafter referred to as "VAc") or copolynerization of VAc and
anot her conononer copol ymerizable wth VAc. RELATED ART Hi t herto,
a solution polymerization, a bulk pol yheri zati on, a suspension

pol yner i zation an emul si on pol ynerization and the like are known as a
process of 1p nerizing VAc. A persulfate salt such as potassium

persul fate, IThs QEdHE \SENJQNCh as azobi si sobutyronltrl | e and an organic
per oxi de such as bonzogl FPerom de are tl\}/ i cal I_‘y used as a _pol ynerization

initiator for PROBHCING VI B PRUY MER: he
pol ymeri zation of VAc is converted by saponification to poI yvi nyl al cohol
(her ei naf t TIELEY OF BAEANVENTIOMA",  whi ch i ncl udes a copol ymer) which is
i ndustrially useful. Japanese Pat ent Kokai Publication No. Heisei
4-213302 (her ei nHM@ presantinvantignireiates toadquacesseal produgingaa yinys agetapeeci fi ed
Tapanese’ PRAIYER hereiTafsr reieriesionss TEbah wHcrP IS aeppblymarh by
homopolymerization of a vinyl acetate monomer (hereinafter reférred toas
‘“WAC™) or copolymerization of VAc and another comonomer copolymeriiable
with VAc.
RELATED ART

Hitherto, a solution polymerization, a bulk polymerization, a suspension
polymerization, an emulsion polymerization and the like are known as a
process of polymerizing VAc. A persulfate salt such as potassium persulfate,
an azo compound such as azobisisobutyronitrile and an organic peroxide'
such as bonzoyl peroxide are typically used as a polymerization initiator for
the polymerization.

PVAc obtained by the polymerization of VAc is converted by
séponiﬁcat_ion to polyvinyl alcohol (hereinafter referred to as “PVA”, which
includes a copolymer) which is industrially useful. '

Japanese Patent Kokai Publication No. Heisei 4-213302 (hereinafter
referred to as. “known item A”") discloses a specified organic peroxide which is
used as a polymerization initiator.

Japanese Patent Kokai Publication No. Showa 58-222102 (hereinafter
referred to as “known item B”) discloses that saponification of a copolymer

obtained by copolymerizing ethylene and VAc by using a radical initiator

having a half life at 60°C of at most 2 hours and a polymerization solvent of



referred to as "known item B") discloses that saponification of a copolyner
obt ai hed by copol yneri zing ethylene and VAc by using a radical initiator
having a half life at 60[err]C of at nobst 2 hours and a pol ynerization

sol vent of _ 2 nethanol or
tert-butyl alcohol gives a film having excellent surface properties.
Japanese Patent Kokoku Publication No. Showa 37-10590 (hereinafter

referred to as "known item C') discloseés that saponification of PVAc
obtained by solution-polynerizing VAc in the presence of a specified
organic acid or its salt gives PVA having excel |l ent whiteness.

Japanese Patmathalokokiert-buityl alabhoingitles aSiimvisavifg bidditeritistraicegiroperties.
referred to as "known item D') discloses that saponification of PVAc

obtai ned by sol Japanese|Patent KokakuvRablicationeNpr 8howac3710890 (herdinafter
organic acid reduces the decrease of degree of polynerization of PVA

However, wheeferiééictordtknonth iomtery disulosay thab sapowifipation sAPVAR obithineds s

di sclosed in the known items A-Dis saponified, a waste |iquid generated
by saponi f i bytsolutiarepblymerizing ¥Agdn ahe présarfcesofl alspecifiad torganis@didiat itst her e
have been caused probl ens such as the environmental pollution, the

cl oggi ng of saitfgivéePVANh&vingiexeslertfwhitesrieasl i qui d and the increase of
treatment cost. Frequently, PVA is usually dissolved in a sol vent

B ;c?hgsc\gﬁa 2; t ?gﬂ!;panese hatemt KblcokwoPablidatiorsNbuShowa 366446, (hEréinafiéri ned
referred to as “known item D") discloses that saponification of PVAc obtained
by soluftion-polymerizing VAc in the presence of a specified organic acid
reduces the decrease of degree of polymerization of PVA.

However, when PVAc produced by the conventional polymerization
process disclosed in the known itefns A-D is saponified, a waste liquid
generated by saponification contains a large amount of soluble matters so that
there have been caused problems such as the environmental pollution, the
clogging of a filter in treatment of waste liquid and the increase of treatment
cost. |

Frequently, PVA is usually dissolved in a solvent such as water and is
used in the form of a solution. However, PVA obtained by the conventional
process has problems that the insoluble matters in a solvent such as water are
increased and that the transparency of the solution is decreased when an
aqueous solution is used. In addition, PVA obtained by using the persulfate
salt, the azo compound or the organic peroxide as the polymerization initiator
has the problem that odor is evolved, for example, when PVA is heated.
SUMMARY OF THE INVENTION

The object of the present invention is to provide a process of producing

PVAc which gives the following effects; the amount of soluble matters is



process has problens that the insoluble matters in a solvent such as water
are increased and that the transparency of the solution is decreased when
an aqueous solution is used. In addition, PVA obtained by using the
persul fate salt, the azo conpound or the organic peroxide as the

pol yneri zation initiator has the problemthat odor is evolved, for

exanpl e, when PVA is heated. SUVMARY OF THE | NVENTI ON The object of
the present invention is to provide a process of producing PVAc which
gives the followi ng effects; the anpunt of soluble matters is

3 decreased in a waste quui_d_generat ed by saponification of PVAc, the
anount of MRSKasEMdN Awastssliquid geperated byi saponifigation: offBY Ag, thesamaynt

sol ution of lfDVA oﬁt ai ned by saponification of PVAc, the transparency of
the sol uti oRT Eysoluple naaftersis depipasgd dniar salventdar prepaing a solutionafdRVAand
the odor of PVA obtained by saponification of PVAc is decreased.

The present OPRiRed by ssapenification of RYAe,i the transparencyt oktheisoletion obP¥As  and
conpl eted the present invention bﬁfi ndi ng a process of producing a vinyl

acetate pol PREgIned by sapepification APV isfimproved, and thesedomeindWArobdained
copol yneri zation of a vinyl acetate nononmer and another copol ynerizable
conononer, RM&ePoRifigaion piAVAcis decreased.at or is an organi c peroxi de having
a half life at 60[err]C of 10 to 110 minutes, and a polynerization |iquid
contai ns at | eadhedesent ipyrniors infensively studieddptsolemthe sbovpratilemsci d
bei ng selected from ] _

and completed the present invention by finding a process of producing a vinyl

acetate polymer by homopolymerization of a vinyl acetate monomer or

copolymerization of a vinyl acetate monomer and another copolymerizable

comonomer, wherein a polymerization initiator is an organic peroxide having

a half life at 60°C of 10 to 110 minutes, and a polymerization liquid contains at

least one carboxylic acid or its salt, said carboxylic acid being selected from

the group consisting of a hydroxycarboxylic acid and a polycarboxylic acid.

DETAILED DESCRIPTION OF THE INVENTION

The monomer used in the present invention includes VAc, and another

comonomer copolymerizable with VAc. It is preferable to decrease the

amount of the another copolymerizable comonomer and it is particularly

preferable to use VAc alone. -

Specific examples of the another comonomer copolymerizable with

VAc are a nonionic monomer, for example, an olefin such as ethylene and

propylene, a hydroxyolefin such as 7-octen-1-ol, a (meth)acrylate ester such

as methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, octyl

(meth)acrylate, 2-ethylhexyl (meth)acrylate, an allyl compound such as allyl

acetate and allyl chloride, (meth)acrylonitrile, and vinyltrimethoxysilane; an

anionic monomer such as itaconic acid, maleic acid, maleic anhydride,



the group consisting of a hydroxycarboxylic acid and a pol ycarboxylic acid.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The nononer used in the
present invention includes VAc, and another conononer copol ynerizable with
VAc. It is preferable to decrease the anount of the anot her

copol yneri zabl e conononmer and it is particularly preferable to use VAc

al one. Speci fic exanpl es of the another conononer copol ynerizabl e
with VAc are a nonionic nononer, for éxanple, an olefin such as ethyl ene
and propylene, a hydroxyolefin such as 7-octen-1-o0l, a (neth)acrylate

ester such ,as neth net h)acryl ate, ethyl (neth)ac but

(et h) acryl (meth)m% g '%?H%Wldatcéomglce@%‘}lqugﬂ‘ %ﬁ@ﬂ‘ﬁl&w %@e agd

al Iyl conpound such as aII acetate and allyl chlorid

(et h) acr yl 8isatiopicemonqmay |S(‘|5?ht‘%§ admeé&wmamdo-arppﬂwmmlmeﬁw such as
I taconic acid, maleic acid, maleic anhydride,

4 (et h) a@"r“?ﬂﬂ@ aci d, fumarl c acid, crotonic acid and (neth)allylsulfonic
acid; and a catjionic nononer such as )

3- (met h) acryl ami dbeslegsge of Pﬁlymﬁﬂzéﬁﬁﬁmf@?ﬁ PMAcebigined by the pregengegree of
pol yneri zati on of the PVAc obtained the present Jinvention is preferably
from 50 to Bwyeption I%F@eﬁb&f tseabwtq BéM0.0@mqrs rrefesably frasarkQ0:to 20,0904 r om

200 to 5,000. The degree of polynerization referred to in the
partlcularly rom 200 to 5 000. The degree of polymerization referred to in the

present invention means a viscosity-average degree of polymerization of PVA
obtaineq by saponification of PVAc. A fully saponified product and a partially
saponified product are obtained from PVAc obtained by the present invention.
The degree of saponification of PVA is preferably at least 60 mol%, more
preferably from 70 to 99.9 mol%.

The polymerization initiator used in the present invention is an organic
peroxide having a half life at 60°C of 10 minutes to 110 minutes. The half life
of the organic peroxide is preferably from 15 minutes to 100 minutes, more
preferably from 20 minutes to 80 minutes.

Specific examples of the organic peroxide are isobutyl peroxide (IBP),
dilisopropyl peroxydicarbonate (IPPDC), di-allyl peroxydicarbonate (APDC),
di-n-propy! peroxydicarbonate (NPPDC), di-miristyl peroxydicarbonate
(MSPDC), di(2-ethoxyethyl) peroxydicarbonate (EEPDC), di(2-ethylhexyl)
peroxydicarbonate (EHPDC) and di(methoxyisopropyl) peroxydicarbonate
(MIPPDC). Among them, the peroxydicarbonates are particularly preferable.
Hereinafter, a name of the organic peroxide is indicated by the a__bove
abbreviation in parenthesis.

A method of using the organic peroxide is preferably a method of

diluting the organic peroxide with a suitable solvent and supply it to a



present invention nmeans a viscosity-average degree of polynerization of PVA
obt ai ned by saponification of PVAc. A fully saponified product and a
partially saponified product are obtai ned from PVAc obtained by the
present invention. The degree of saponification of PVA is preferably at

l east 60 nol % nore preferably from70 to 99.9 nol % The

pol yneri zation initiator used in the present invention is an organic
peroxi de having a half life at 60[err]@ of 10 mnutes to 110 m nutes. The
half |ife of the organic peroxide is preferably from 15 mnutes to 100

mnutes, nore preferably from20 mnutes tg 80 m nutes. ﬁecific
exanpl es of Pelymesizghian degﬁeldmvw f the peavenjion b askivation deeeaseqf the opr opy|
per oxydi car bonate (| PPDC), -al |yl peroxydi carbonate (APDC n- propyl

per oxydi car mc‘epem)anddiherﬁsiaahghm QxpRlyRErigatien étab(ﬂgs?smg)
di (2-et hoxyethyl) peroxydi carbonate (EEPDC), di(2-ethyl hexyl)

per oxydi car b%'ﬂétﬂg satetyoCPpegific examplesont theosalvemt for ﬁé‘#@ﬂ/ﬁf ealowant e

(M PPDC) . Am)ng them the peroxydi carbonates are particularly preferable.
Her ei naf t er aliphaligraiceiroli siiehasaiethanar anialiphatic ihydrecarken §9C%/ 8 above
abbrevi ation in parenthesis. A met hod of using the organic peroxide
i s pref er abispparaftin han asematic compaynd iseichragdinetpy Rixhalate and a mixturabl e
solvent and supply it

pol ymeri zat trmeqfeslgéhe pgse o {BR:f IPRRC ARPEL BRIAD6; EFRDG anddhediker thgse of °
the aliphatic hydrocarbon such as isoparaffin is preferable. In the case of NPPDC,
- MSPDC, MIPPDC, EHPDC and the like, the lower aliphatic alcohol such as
methanol is preferable.

The supply amount of the organic peroxide is preferably from 1 x 10-3 to
1 x 10-7 mol, more preferably from 5 x 10-4 to 1 x 10-6 mol, per 1 mol of the
monomer (the total amount of the monomers in the case of the copolymer).

If the supply amount of the organic peroxides is larger than the above
upper limit, there may be the possibility that insoluble matters in the solvent for
PVA are increased and that odor of PVA is increased. If the supply amount of
the organic peroxide is smaller than the above lower limit, there may be the
péssibility that the fluctuation of a polymerization conversion is increased so
that a stable continuous production is difficult.

Specific examples of the hydroxycarboxylic acid and polycarboxylic
acid used in the present invention are glycolic acid, lactic acid, glyceric acid,
malic acid, tartaric acid, citric acid, salicylic acid, malonic acid, succinic acid,
maleic acid, phthalic acid, oxalic acid, glutaric acid and the like. Among them,
the saturated aliphatic hydroxycarboxylic acid is preferable and the saturated

aliphatic hydroxypolycarboxylic acid is particularly preferable.

The above carboxylic acid may be in the form of a salt, which may be an



organi ¢ peroxi de, and the establishnment of polynerization stability and
handl i ng safety. Specific exanples of the solvent for dilution are a | ower
al i phatic al cohol such as nethanol, an aliphatic hydrocarbon such as

i soparaffin, an aromatic conpound such as di nethyl phthalate, and a m xture
thereof. In the case of |BP, |IPPDC, APDC, EEPDC, EHPDC and the |ike, the

al i phatic hydrocarbon such as isoparaffin is preferable. In the case of
NPPDC, MSPDC, M PPDC, EHPDC and the | Bke, the |lower aliphatic alcohol such
as nethanol is preferable. The supply amount of the organic
peroxide is ﬁrgferabl from1l x 10[err] to 1 x 10[err] nmol, nore
preferably akslng nxeta%ﬁdt. dn alkaline eathenefpl salt, apammonium sdit ahd theonomer
(the total anount of the nononers in the case of the copol ymer). | f
the supply lisuli thef casecofdhg palycatkoxytic deid,itbe Isalt geay be ametinavhiblpart afpper
limt, there nmay be the possibility that insoluble matters in the sol vent
for PVA arearboxyegrospsaard salified adonedh which iafl of marleagb drougs afeesalified! v
anount of the organic peroxide is snaller than the above lower limt,
there may bHoweyer,saiboixylic acidhsith nbesalt (namedy,i avfreefcasb@alliy rarid)4st i on
conversion is increased so that a stable continuous production is

di fficult. particularlySpreférable imxtheppresent invbetidry.dr oxycar boxyl i ¢ acid and
pol ycarboxylic acid used in the present invention are glycolic acid,

lactic acid, gly®beisuppliamountof theasarboxylieracid iscpraterdblyciromi T ppmi
salicylic acid, malonic acid, succinic acid, maleic acid, phthalic acid,
oxal i ¢ aci d50QIppnyoreapreferably frove 3 ppm to/800ppin) evast préferaisy frofi 8hpm

al i phati c hydroxycarboxylic acid is preferable and the saturated aliphatic
hydr oxypol yta200 pph,baseddn thepaeightof WAty pref erabl e. The above
carboxylic acid nmay be in the formof a salt, which may be an

A method of supplying the carboxylic acid includes a method of
supplying the carboxylic acid alone to a polymerization vessel, a method of
supplying a solution of the carboxylic acid to a polymerization vessel, a
method of previously adding the carboxylic acid to the monomer such as vinyl
acetate before polymerization, a method of supplying the carboxylic dcid
together with the polymerization initiator to a polymerization vessel, and a
combination of the above methods.

A batch polymerization process gives a good effect of the present
invention, but a continuous polymerization process, particularly a continuous
solution polymerization process exhibits gives the best effect.

PREFERRED EMBODIMENT OF THE INVENTION

The present invention will be illustrated in detail by the following
Examples. In the following Examples, "%" stands for “% by weight", unless
specified.

A method of measuring a half life of a polymerization initiator:
A solution of a polymerization initiator having the concentration of 0.05

to 0.1 molfliter (mol/L) is prepared by using a solvent inert to the



6 alkaline nmetal salt, an alkaline earth netal salt, an ammonium salt and
the like. In the case of the polycarboxylic acid, the salt may be one in
whi ch part of carboxyl groups are salified or one in which all of carboxyl
groups are salified. However, a carboxylic acid with no salt (nanely, a
free carboxylic acid) is particularly preferable in the present invention.
The supply anmount of the carboxylic acid is preferably from1 ppmto 500
ppm nore preferably from3 ppmto 300 ppm nost preferably from5 ppm to
200 ppm based on the wei ght of VAc. A met hod of supplying the
carboxylic acid includes a nethod of supplying the carboxylic acid al one
to a pol ynpolyrmerizationdsitiator suakeas banzéne ang ployred)inio soglass dubaf Thiee
carboxylic acid to a polynerization vessel, a nethod of previously adding
t he car boxptmosplaere afdherubenis)eplaced iwithasnitdogen gascandithe tubedse

pol ymeri zation, a nethod of supplying the carboxylic acid together with

t he pol yneimmersed in aitempeeature-canfrollechbaitvadjustedtoG0SC. After a givernbi nat i on
of the above net hods. A batch pol ynerization process gives a good

ef fect of time,thesencentratiamof the palymesization initiatos ispmepaeredzby admawrpcess,
particularly a continuous solution polynerization process exhibits gives

t he best eniethod. TrREHRBREWHIGBOM bEhdertratitntof| thy[Eidiyniblization initiblter igreesent
invention will be illustrated in detail by the followng Exanples. In the
fol | owi ng Beairoflarsinitisliconcentiatidrois detetminediagha halflifé rom a passing efd.

time and the polymerization initiator concentration.

A known method is suitably adopted as a quantitative analysis of the
polymerization initiator. For example, the following method can be
exemplified as the guantitative analysis of the polymerization initiator.

A _quantitative analysis of an organic peroxide: '

In a flask, 30 milliliters (mL) of isopropyt alcohol, 2 mL of glacial acetic
acid and 2 mL of a saturated solution of potassium iodide, based on about 0.5
g of a sample (an organic peroxide) are charged in this order, and then the
weighed sample (organic peroxide) is charged. A reflux condenser is |
attached to the flask and then the mixture is gently boiled on a hot plate for 3
mi'nutes. Immediately after the reflux condenser is removed from the flask,
sodium thiosulfate is titrated till the disappearance of color of iodine and the
amount of the organic peroxide is calculated from the titration amount thereof.

The effect of the present invention was evaluated according to the
following methods.

(1) Soluble matters in waste liquid generated by saponification

A waste liquid generated by saponification of PVAc is evaporated to

dryness at a temperature of 100°C and the Weight of a residue is measured.

The weight of the residue is converted to percentage per a unit weight of PVA



A met hod of neasuring a half life of a polynerization initiator: A
sol ution of a polynerization initiator having the concentration of 0.05 to
0.1 nol/liter (mol/L) is prepared by using a solvent inert to the

7 polynerization initiator such as benzene and poured into a gl ass tube.
The atnosphere of the tube is replaced wwth a nitrogen gas and the tube is
imersed in a tenperature-controlled bath adjusted to 60[err]C. After a
given time, the concentration of thegolynerization initiator is nmeasured
by a known nethod. The tinme at which the concentration of the

pol ynerization initiator is a half of an initial concentration is

det er m ned obtainedh blyfsdpohificatiomot RA&si ng of tine and the pol ynerization
initiator concentration. A known nethod is suitably adopted as a

quanti tati (2) imselupte matfers resolpehtyfoePVAat i on initiator. For exanple, the
foll ow ng nethod can be exenplified as the quantitative analysis of the

pol yneri zati on IPVA isadded to'a @oiveint tagiveea aondertrationfofad0 W gadiac per oxi de:
In a flask, 30 mlliliters (nL) of isopropyl alcohol, 2 nL of glacial

acetic acidissaldtion operation is sdndadted at @oeCifononé hoatr.aTheuwsulanide, based on
about 0.5 g of a sanple (an organic peroxide) are charged in this order,

and then t kelutiopiigHitdredithe fretalats of Ps0ankee) ardthehwe ikt of Meokiblex
condenser is attached to the flask and then the m xture is gently boiled

on a hot plmdteerkdeft 3n thi met EBsmelasurad. aTise welditof thd insokiblematmrgégnser is
removed fromthe flask,
converted to ppm per the unit weight of PVA.

When PVA is water-soluble, water is used as the solvent. When PVA is
water-insoluble or poorly water-soluble, a good solvent (for example,
dimethylsulfoxide, water/isopropyl alcohol mixture solvent) is suitably
selected.

(3) Transparency of PVA solution '

Transparency of the PVA solution having the concentration of 10 %
which is obtained in the above item (2) is measured at a temperature of 20°C
by a D-type photoelectric tube colorimeter manufactured by Shimadzu Cofp.
(4) Odor of PVA

' PVA (20 grams) is charged in a glass test tube (internal diameter: 4 cm,
height: 11 cm). The tube is sealed and heated in water bath at 95°C for 3
hours. Immediately after the tube is cooled to 20°C and opened, the strength
of odor evolved in the tube is sensually evaluated. The evaluation results are
indicated by the following symbols:

OO : Very weak odor and excellent

O : Weak odor and good

A : Strong odor and poor

X : Very strong odor and very poor



sodiumthiosulfate is titrated till the disappearance of color of iodine
and the anpount of the organic peroxide is calculated fromthe titration

anount thereof. . The effect of the present invention was eval uated
according to the following nethods. (1) Soluble matters in waste |iquid
generated by saponification A waste |iquid generated by

saponi fication of PVAc is evaporated to dryness at a tenperature of
100[err] C and the weight of a residueg s nmeasured. The weight of the
residue is converted to percentage per a unit wei ght of PVA

8 obt ai ned by saponification of PVAc. (2) Insoluble matters in sol vent
for PVA = Exampt®/A is added to a sol vent to give a concentration of 10 %
and a dissolution operation is conducted at 90[err]C for one hour. The
resul tant sol uliaenwhs cohtihGs@sly WolymérizBd M a 10LL pbiy#sériZaRhi veald t he

wei ght of insoluble matters left on the net is neasured. The weight of the
i nsol ubl e r$ cbéli qd hdteiisted withi £ Burtdi

When PVA iga %//\E‘?eér-ggllmugglegtrﬁmgtﬁ e?{e?rs‘a serggacs1 t ebﬁsgol vent . %gi;]ag%ﬁapgle
wat er - i nsokihbPpPlusitiPll-iso £ rb8n&k@UPPRICI Y a JoRfmEnAtine;

di met hyl sul ?oxi dg, \j\n/;q)er/ [ Eﬁdmﬁ %ﬁpl m mrebs’ol vent) 1s suitably
sel ected. ififatof AABIRSHECREN & a RYArSKcAIB B lic acid, under the following

conditions.

Supply amount of VAc : 1,000 g/hr

Supply amount of 0.04 % solution of lactic acid in methanol 50 g/hr

Supply amount of 0.08 % solution of IPPDC in methanol 50 g/hr
Supply amount of methanol 150 g/hr
Polymerization temperature 60°C
Average residence time 5hr

Then, the obtained polym'erization solution was fed to a middle portion
of a purge column, a methanol vapor was supplied to a bottom of said column
and the unreacted VAc is purged from a top of said column to give a solutfbn
of PVAc in methanol.

. Sodium hydroxide was added to the obtained solution of PVAc in
methanol. The solution was saponified at 40°C and dried at 1205C for 2 hours
to give PVA having a degree of polymerization of 1,700 and a degree of -
saponification of 98.5 mol%. The evaluation results are shown in Table 1.
Examples 2 to 11 and Comparative Examples 1 to 7

- PVAc was obtained by polymerizing VAc in the same manner as in
Example 1, except that a polymerization initiator ahd an acid shown in Table 1
or 2 were used. Then, a solution of PVAc in methanol was prepared and

- saponified to give PVA. The evaluation results are shown in Tables 1 and 2.



Transparency of the PVA solution having the concentration of 10 % which is
obtained in the above item (2) is neasured at a tenperature of 20[err]C by
a D-type photoelectric tube colorineter manufactured by Shimadzu Corp. (4)
Qdor of PVA PVA (20 grans) is charged in a glass test tube
(internal diameter: 4 cm height: 11 cm. The tube is sealed and heated in
wat er bath at 95[err]C for 3 hours. Imediately after the tube is cool ed
to 20[err] C and opened, the strengthiQof odor evolved in the tube is
sensual |y eval uated. The evaluation results are indicated by the follow ng

synbol s: OO Very weak odor and excel |l ent O Wak odor and
good [err]: Strong odor and poor X: Very strong odor and
very poor 9 Exanple 1

VAc was cdrgbledously polynerized in a 10 L polynerization vessel having a

cooling cgp 5 e S e S S e e C oL U U o e arerer—8
stirrer byEXsi nfoNOezalionpy| Agigr oxydi car HdrvaleatianrrestSas a pol ymeri zafli on
initiator gy | MIRr aci d as| a hydr oxycar Qoxyli ¢ acid, under the foll ow|ng
condi tion ﬂg Type Half ~ | Soluble | Insolu- | Transpar- | Odor
) life matters | ble ency of
(min.) in matters | PVA
waste |in solution
liquid solvent (%) .
(%) |for PVA
(ppm)
1 | IPPDC | 35 Lactic acid 0.2 40 96 o “
2 | MSPDC| 52 Oxalic acid 0.3 50 97 0]
3 IPPDC | 35 Tartaric acid 0.1 30 98 0.0
4 | NPPDC | 44 Citric acid 0.1 25 98 00 “
|| 5 | NPPDC | 44 | Lactic acid 0.2 40 96 o
6 IPPDC 35 monosodium 0.3 55 96 o)
malate
7 | EHPDC | 51 Tartaric acid 0.1 30 98 0.0
8 | EEPDC | 45 Oxalic acid 0.3 40 86 O
‘9 |MmiPPDC| 45 Citric acid 0.1 35 98 00
10 | EHPDC | 51 |Monopotassium| 0.3 45 " 96 o)
tartrate
11 | EHPDC | 51 Dipotassium 0.4 55 95 o
tartrate "
| — T e




Supply anount of VAc 1, 000 g/ hr Suppl y

anmount of 0.04 % solution of lactic acid in nethanol 50 g/hr Suppl y
anount of 0.08 % sol ution of IPPDC in nethanol 50 g/ hr Suppl y
amount of et hanol . 150 g/ hr Pol yreri zati on
tenperature 60[err] C Aver age residence tine

5 hr Then, the obtained polynerization solution was fed to a mddle

portion of a purge columm, a nethanol1vapor was supplied to a bottom of
said colum and the unreacted VAc is purged froma top of said colum to

give a solution of PVAc in nethanol. Sodi um hydr oxi de was added to
the obtai ngdblecution of PVAc in nethanol. The solution was saponi fied at
40[ err] C a ";";'__"'._"'__":'_"_'_"":—_"—_:-‘“‘""—_——"—_'_""“"'7 ______________________ E Of
pol yneri zaj ¥8M-of TPy a |d¥ $8 ' e
eval uat i on|Raratil | WHAr shown iln Tabl e 1. |Exanples 2 to 11 and Conpar atfl ve
Exanpl es 1i¥® 7 [Type |¥AR \las obtai ned [y apleyIRsbi-Ng mﬁug ar TedsrAe
manner as Fx le 1,{|ggcengt that a pol yigttdrgalpian 1 ni by §and an faci d
shown in TRYPELl or 2 were uged. Then, a|gel utlonmg&ngVAupvy\ net hanol fwas
pr epar ed a d0- saponi fied to gilve PVA The|quapat|ijpn resu| §§iu8bR Shown j n
Tables 1 apd 2. liquid | solvéft (%)
(%) |for PVA
(ppm)
1 MSPDC| 52 None 1.6 500 90 A “
min
2 NPPDC | 44 None 1.5 600 88 A
min. |
3 LP 13 hr. | Oxalic acid 1.1 1,100 92 X
“ 4 AIBN |32 hr. | Tartaric acid 1.5 1,250 | 90 X
5 AP 32 hr.| Citric acid 1.3 1,500 91 X “
6 IPPDC | 35 Acetic acid 1.5 750 89 X “
Sulfuric acid 1.7 800

(Explanation of abbreviations in Tables 1 and 2)
MSPDC : Di-miristyl peroxydicarbonate

IPPDC : Di-isopropyl peroxydicarbonate

NPPDC : Di-n-propyl peroxydicarbonate

EHPDC ; Di(2-ethylhexyl) peroxydicarbonate
EEPDC : Di(2-ethoxyethyl) peroxydicarbonate
MIPPDC : Di(methoxyisopropyl) peroxydicarbonate
LP : Lauroyl peroxide

AIBN : Azobisisobutyronitrile

AP : Acetyl peroxide



Tabl.e 1 Ex- Polynerization Aci d Evaluation results am Initiator

pl.e Type Hal f Sol ubl e I nsolu- Transpar- Cdor No.

life matters ble ency of (mn.)

in matters PVA waste in

sol ution liquid sol vent (%

(%9 for PVA (ppm 1 | PPDC
Lactic acid 0.2 40 126 O 2 MSPDC 52 Oxal i c

acid 0.3 50 97 O 3 | PPDC 35 Tartaric acid

0.1 30 98 00) 4 NPPDC 44 Ctric acid 0.1 25

98 Q0 5  Migording4d the prodastoprradudng PV Ac of the4ﬁresent inption, O

6 | PPDC 35 nonosodi um 96

mal at e 7 the @it of sbluble Tnattersus decreiased(lnh wastedlijuid geneQ&ed b 8

EEPDC 45 Oxalic acid 0.3 40 96 o] 9 MPP 45

Citric acidsapOnification 3% PVAc th® @mount @Pinsoldfle Mttds is Tecreddutbipod assi um

0.3 45 96 tartrate 11 EHPDC 51

Di pot assi umsolver fér prepafing the solllfion of PVA obtained by saponification of PVA8rtrate

Table 2 Com Polynerization Acid Eval uation results parati

&n tiator veahe trahgparency dfahé solution of PVA obtanﬁédWsaddmﬁHairon O PPASH -
or

improved, and the odor of PVA obtained by saponification of PVAc is

decreased.



Ex- . life matters ble ency of anple
I n matters PVA No waste in

sol ution : liquid solvent (9

9 for 1 MSPDC 52 None
SR 1111111111 a2 e as
None *1%5 + "eod 88 [err] 3 LP 13 hr. Oxalic
acid 1.1 1,100 92 X #3 AIBN 32 hr. Tartaric acid 1.5
1, 250 90 X 5 AP 32 hr. Citric acid 1.3 1, 500
91 X 6 | PPDC 35 Acetic acid 1.5 750 89 X
m n. 7 WHAPDS CLAIMEDSg:furic acid 1.7 800 92 X

m n. (Expl anati on of abbreviations in Tables 1 and 2) MSPDC. Di-mristyl
per oxydi carbonate | PPDC. Di -i sopropyl peroxydi carbonate NPPDC. Di-n-propyl
per oxydi carbonate EH PDCC Di (2-ethyl hexyl) peroxydi carbonate EEPDC.

Di (2- et hoxyet hyl )}, p& praosliscairpredading ' VilAGicdtatensolixey byopr opyl )
per oxydi carbonate LP: Lauroyl'ﬁperox?de Al BN:  Azobi mobgtyronitri | e AP:

Acetyl per oxofitopolymerization of a vinyl acetate monomer or copolymerizatich of a vinyl
According to the process of producing PVAc of the present invention, " the
amount of sekefite MBHGMER ahd diRtnaasspblyrieAzafe irhorbiér, Ggeni ad by

polymerization initiator is an organic peroxide having a half life at 60°C of 10

to 110 minutes, and a polymerization liquid contains at least one carboxylic

acid or _its salt, said carboxylic acid being selected from the group consisting of

a hydroxycarboxylic acid and a polycarboxylic acid.

2. The process of producing a vinyl acetate polymer according to claim.
1, wherein the organic peroxide is a peroxydicarbonate.

3. The process of producing a vinyl acetate polymer according to claim

1 or 2, wherein the carboxylic acid compound is a hydroxypolycarboxylic acid.



saponi fication of PVAc, the ampbunt of insoluble matters is decreased in a
sol vent for preparing the solution of PVA obtained by saponification of
PVAc, the transparency of the solution of PVA obtained by saponification
of PVAc is inproved, and the odor of PVA obtained by saponification of
PVAC is decreased. 13 WHAT

IS CLAIMED | S: 1. A process of producing a vinyl acetate polyner by
honopol yneri zati on of a vinyl acetate nononer or copol ynerization of a
vinyl acetate nononer and anot her copol yneri zabl e conononer, wherein a

pol ynerization initiator is_an organic peroxide having a half life at
60[ err] C of ABSTRACT QFE)TIHL'T‘\D!%Q!-O%W:‘E pol ynerization |iquid contains at

| east one carboxylic acid or its salt aji.d car ' Ld being sel ected
fromthe group consisti nER%FSSaOFhﬁﬁ?Wﬁér‘Hg%W% E&a‘ﬁ@ka pol ycar boxylic
aci d. 2. The process of producing a vinyl acetate pol r according

to claim 1, whed8erPreaenidpyanion pevigesia F?fgc%gsr)@EBS&g@FEﬁ%M\gﬁ &cetate 3.

The process of producing a vi%njyl acet ate polyner according to claim 1 or
%34 c‘grr

2, wherein PRYMES By ROMOPOlER iPpoRfrRl viny! Caiale BRNANSLSY boxyl i ¢ aci d.

copolymerization of a vinyl acetate monomer and another copolymerizable
comonomer, wherein a polymerization initiator is an organic peroxide having
a half life at 60°C of 10 to 110 minutes, and a polymerization liquid contains at
least one carboxylic acid or its salt, said carboxylic acid being selected from
the group consisting of a hydroxycarboxylic acid and a polycarboxylic acid.
According to the process of producing a vinyl acetate polymer of the present
invention, the amount of soluble matters is decreased in a waste liquid
generated by saponification of the vinyl acetate polymer, the amount of
_insoluble matters is decreased in a solvent for preparing a solution of the vinyl
alconol polymer obtained by saponification of the vinyl acetate polymer, the
transparency of the solution of the vinyl alcohol polymer obtained by
saponification of the vinyl acetate polymer is improved, and the odor of the

vihyl alcohol polymer obtained by saponification of the vinyl acetate polymer is

decreased.



