1 ‘DESCRI PTI ON MODI FI ED POLYVI NYL ALCOHOL AND PROCESS FOR | TS PRODUCTION 5
_TECHNI CAL FI ELD The present invention relates to a nodified polyvinyl

al cohol havi ng doubl e bonds derived froma specific nononmer in its main
chain, and a process for its production. 10 BACKGROUND ART As a pol yvinyl

al cohol (hereinafter referred to as PVA) having reactive unsaturated doubl e
bonds introduced into its nolecule, one obtained by introducing 15

unsat urated doubl e bonds to side chaimgssef VoY Subjecting PVA or

nodi fied PVA to post-nodification with a reactive nolecule containing a

pol ynmeri zabl e double bond (e.g. Patent Docunent 1), one obtai ned by
preparing a polyvinyl ester copolynmer having protected ethylenic 20

unsat ur at ed dowd £r e dsoRPET N NAT.EHRYIL NAND NBROEREECRbRNI T epRopbat €8k
Docunent 2) or one having unsaturated double bonds introduced to the

nol ecul ar termnals of PVA by wusing an al dehyde as a chain transfer agent
(e.g. Patent Docunent 3) has, for exanple, been known. 25 Patent Docunent
1. JP- A- 04283 unRatenttdosunent 2: JP- A-2001-072720 Patent Docunent 3:
JP- A- 2004- 250695 2 DI SCLOSURE OF THE | NVENTI ON

The present invention relates to a modified
polyvinyl alcohol having double bonds derived from a
specific monomer in its main chain, and a process for its
production.

10
BACKGROUND ART

As a polyvinyl alcohol (hereinafter referred to as
PVA) having reactive unsaturated double bonds introduced
into its molecule, one obtained by introducing

15 unsaturated double bonds to side chains of PVA by
subjecting PVA or modified PVA to post-modification with
a reactive molecule containing a polymerizable double
bond (e.g. Patent Document 1), one obtained by preparing
a polyvinyl ester copolymer having protected ethylenic

20 unsaturated double bonds and then removing the protection
(e.g. Patent Document 2) or one having unsaturated double
bonds introduced to the molecular terminals of PVA by
using an aldehyde as a chain transfer agent (e.g. Patent
Document 3) has, for example, been known.

25 Patent Document 1: JP-A-04-283749

Patent Document 2: JP-A-2001-072720

Patent Document 3: JP-A-2004-250695



OBJECT TO BE ACCOWPLI SHED BY THE INVENTION It is an object of the present
invention to provide a nodified PVA having unsaturated doubl e bonds derived
5 froma specific nonomer in the main chain of its nolecule, and a process
for its production. MEANS TO ACCOWPLI SH THE OBJECT The present invention is
to acconplish the above 10 object via a saponification reaction of a

copol yner obtai nabl e by copol yneri zing a specific nononer. Nanely, the

present inventppionhovkeesr armRdifvedriGYA containing bond units of the
following formula (1) in its nolecular main chain. Such a nodified PVA

shows an 15 ahsgfB@nceo obe pAEtemARtyuab beaslr OrQPeNnpROKI cul arly preferably
at least 0.10, at 270 nmin the ultraviolet absorption spectrumof its 0.2

nmass% aqueous sol uitols afAebbdaet &6l vhbOoprekehRt ehtBRERBROk oMpresigel uti on.
Further, the content of an unnodified polyvinyl alcohol 20 is preferably at

nmost 25, nmass% @@difﬁ@aaPVH Héﬁiﬁ@a@hyataiaﬂgétd89bﬂ8558hd§ GSHZ»eH Yl - (
CH=CH) g- CH=C - |l 0=CC0 (1) I 100 I X1
5 from a spec1flc monomer in the main chain of its molecule,

and a process for its production.

MEANS TO ACCOMPLISH THE OBJECT
The present invention is to accomplish the above
10 object via a saponification reaction of a copolymer
obtainable by copolymerizing a specific monomer.
Namely, the present invention provides a modified
PVA containing bond units of the following formula (1) in
its molecular main chain. Such a modified PVA shows an
15 absorbance of preferably at least 0.05, particularly
preferably at least 0.10, at 270 nm in the ultraviolet
absorption spectrum of its 0.2 mass% aqueous solution,
methanol solution or water/methanol mixed solution.
Further, the content of an unmodified polyvinyl alcohol
20 1is preferably at most 25 mass%, particularly preferably

at most 20 mass%.



wherein each of X1 and X2 is a Cl-12, preferably CL.3, |ower alkyl group, a
‘hydrogen atomor a nmetal atom such as sodiumor potassium g is an integer
of fromO to 3, h 5is an integer of fromO to 12, preferably fromO to 3,
Y1 is a hydrogen atomor -COOM and Mis a hydrogen atom an alkyl group
or a netal atom such as sodi um or potassiu EFFECTS OF THE | NVENTI ON
According to the present invention, it is ggssible to to obtain a novel
nodi fi ed PVA havi ng unsaturated double bonds derived froma specific

nononer in the main chain of its nolecule, reprg ﬁ m% t he above formul a
(1). BRIEF DESCRIPTIO\ICFDRAWNGIS Fig. 1is féqaﬁ drein the

ul traviol et absoLpﬁ §ﬂ1 r Eﬁggﬁlgs %iand 4 are conpared with the

ul travi ol et absorpti spect con tTon hyde nodified PVA

MEANI NGS OF SYMBOLS 20 1: The uItraV|oIet abgor ptilon spectrum of Exanple 2
2: The ultraviol et absorption spectrum of O&@npl eC+~L 3: The ul (fayvi ol et
absorption spectrum of conventi onal aldehyde nndlqled PVA (L-8, manufactured
by Kuraray Co., Ltd.) 4: The ultraviolet abégrpt n spectrum of s

conventi onal al dehyde nodifi ed- PVA ( ALKOTEX manuf act ured by Syntoner

Ltd.) BEST MODE FOR CARRYI NG QUT THE INVENTI¢N Thd nodi fi ed PVA represented
by the above fornul a x1 X2

wherein each of X1 and X2 is a C;.15, preferably C;.j,
lower alkyl group, a hydrogen atom or a metal atom such
as sodium or potassium, g is an integer of from 0 to 3, h
5 1is an integer of from 0 to 12, preferably from 0 to 3, Y1
is a hydrogen atom or -COOM, and M is a hydrogen atom, an
alkyl group or a metal atom such as sodium or potassium.
EFFECTS OF THE INVENTION
According to the present invention, it is possible
10 to obtain a novel modified PVA having unsaturated double
bonds derived from a specific monomer in the main chain

of its molecule, represented by the above formula (1).

BRIEF DESCRIPTION OF DRAWING

15 Fig. 1 is a graph wherein the ultraviolet absorption
spectra of Examples 2 and 4 are compared with the
ultraviolet absorption spectra of conventional aldehyde
modified PVA.
MEANINGS OF SYMBOLS

20 1: The ultraviolet absorption spectrum of Example 2

2: The ultraviolet absorption spectrum of Example 4



io°(1l) of the present invention is one obtainable by copolynerizing a
nmononer having an ethylenically wunsaturated double bond and a nononer
having a vinyl ester unit, then saponifying the obtained copolyner to
obtain a polyvinyl al cohol containing carbonyl groups, is followed by
washi ng and drying, and is one having unsaturated double bonds randomy
introduced into the main chain with carboXxyl groups being starting points.

As the above nonongt @%@rulgybéggmggngggggékigﬁmgég@gpgnqubIe bond, one

represented by the formula 20 (3) can be suitably used: H (CH2) i - C
= C | | OC &GhéAtidndi Giedyde SaXéida pher @LDBEaﬁQnQEa(\;@ui‘QQ ? '5 a
Cl-12 lower alkyl group, a hydrogen atomor a metal atom i is an integer

of fromO to Bgrar® G 3 hyglogen atomor -COOM and Mis a hydrogen atom
an al kyl group or a metal atom s Such a nononer nay, for exanple, be

dimethyl maleate #r dit WyiltrBlesie: dBEIH ioR SPEONBEmr&presented by the
fol |l ow ng
5 conventional aldehyde modified-PVA (ALKOTEX 72.5,

manufactured by Syntomer Ltd.)

BEST MODE FOR CARRYING OUT THE INVENTION
The modified PVA represented by the above formula
10 (1) of the present invention is one obtainable by
copolymerizing a monomer having an ethylenically
unsaturated double bond and a monomer having a vinyl
ester unit, then saponifying the obtained copolymer to
obtain a polyvinyl alcohol containing carbonyl groups,
15 followed by washing and drying, and is one having
unsaturated double bonds randomly introduced into the
main chain with carboxyl groups being starting points.
As the above monomer having an ethylenically
unsaturated double bond, one represented by the formula

20 (3) can be suitably used:

(CHgz)i—Y2

H
I
T
o=C C=0 (3)
|
O
|
X



formula (4) can be also suitably used: X6 HC=O C=C1I1 0=C (CH2)i-Y3 (4)
0 X5 10 wherein each of X5 and X6 is a 01.12 lower alkyl or a hydrogen
atom j is an integer of fromO to 12, Y3 is a hydrogen atomor -COOM and
Mis a hydrogen atom an alkyl group or a netal atom This nononer nmay, for
exanpl e, be dinmethyl fumarate, 15 nonoethyl funmarate, diethyl fumarate or
dinmethyl citraconate. Further, a nononer Tepresented by the follow ng

formula (5) capbeeshsSo.snibabky ét'ﬁ&dx461sHa(é:H22 1kowéff‘ 41131 Grotp! 4 (5)

0=C C=a \Q wherein k 1s an integer of fromoO t Y4 1's ‘a hydrogen atom
or -COOM and WdSodehYafogesraofecan akkyl gr Qgpanoaneege&abfatfsz% $ This

nononmer may, for exanple, be maleic anhydride
to 12, Y2 is a hydrogen atom or -COOM, and M is a
hydrogen atom, an alkyl group or a metal atom.
5 Such a monomer may, for example, be dimethyl maleate
or diethyl maleate.

Further, a monomer represented by the following

formula (4) can be also suitably used:

X6
I
i
"5
C =¢C
l |
o=¢ (CH)j-Y3 (4)
|
O
|
X5

10 wherein each of X5 and X6 is a C; i; lower alkyl or a
hydrogen atom, j is an integer of from 0 to 12, ¥3 is a
hydrogen atom or -COOM, and M is a hydrogen atom, an
alkyl group or a metal atom.

This monomer may, for example, be dimethyl fumarate,

15 monoethyl fumarate, diethyl fumarate or dimethyl
citraconate.

Further, a monomer represented by the following

formula (5) can be also suitably used:



or ‘citraconi ¢ anhydride. The content (the copolynerized anmount) of the
nmononer having an ethylenic unsaturated double bond in the nodified PVA of
the present invention is not io particularly limted, but it is preferably
from0.1 to 50 nol% nore preferably from0.1 to 10 mol% with a viewto
securing the anobunt of the unsaturated douple bonds in the nolecule and the
solubility in water. On the other hand, the above nononer having a vinyl 15
ester unit is not particularly limted, but it may, for exanple, be vinyl
formate, vinyl acetate, vjnyl r opj on te vinyl caprylate, vinyl laurate,
vinyl stearate, vinyl bEhzoa&g? Hg hy1 ivalate or vinyl versatate. Viny
acetate is preferred froﬁ1suchla 20 vi ewpoint that the polynerization can be
carried out constantly. CFurih@j when the nodified PVA of the present 7

invention is to be obtal i addltlon to the 5 ve- descri bed nononers,
ot her nononers copoly abI such nonone may further be

copol yneri zed, as the s Such copol yneri zabl e ot her nononers
are not 5 partlcularly I| They may, for exanple, be an olefin such as

et hyl ene, propyl ene, 1- buteﬁb or i sobut ene; an unsaturated acid such as
acrylic acid, nethacrylic acid, crotonic acid, phthalic acid, maleic acid
or itaconic acid, or salts thereof or a Cl-18 10 nonoal kyl ester or dialkyl
ester thereof ,wikdrainykatgden integer of from 0 to 12, Y4 is a hydrogen
atom or -COOM, and M is a hydrogen atom, an alkyl group
or a metal atom.
5 This monomer may, for example, be maleic anhydride
or citraconic anhydride.
The content (the copolymerized amount) of the
monomer having an ethylenic unsaturated double bond in
the modified PVA of the present invention is not
10 particularly limited, but it is preferably from 0.1 to 50
mol%, more preferably from 0.1 to 10 mol%, with a view to
securing the amount of the unsaturated double bonds in
the molecule and the solubility in water.
On the other hand, the above monomer having a vinyl
15 ester unit is not particularly limited, but it may, for
example, be vinyl formate, vinyl acetate, vinyl
propionate, vinyl caprylate, vinyl laurate, vinyl
stearate, vinyl benzoate, vinyl pivalate or vinyl
versatate. Vinyl acetate is preferred from such a
20 viewpoint that the polymerization can be carried out

constantly.

Further, when the modified PVA of the present



such as acrylam de, a Cl.18 N al kyl acrylam de, an N, N- dial kyl acryl am de,
di acetone acrylam de, 2-acrylam de propanesulfonic acid or its salt,
‘acryl am de propyldinethylamne or its salt or its quaternary salt; a 15
met hacryl am de such as nethacrylam de, a Cl-18 N-al kyl nethacrylam de, an
N, N- di al kyl
propanesul fonic acid or its salt, nethacrylam de propyldinethylamne or its

salt or its qUal&IREY S&1do Be VWA i RLAEr i 8USHapsidn Bbkyhe 20uYiYI et her
having a Cl1_18 al kyl chain length, a hydroxyal kyl vinyl ether or an

al koxyal Kyl Vidwdc et 5ed imorddndt ] Ny 1885 Ao stebr 8ScHp¥i Pk PYEEBh Ednen N
vinyl formam de or N-vinylacetamde; a vinyl cyanate such as acrylonitrile
or nmethacryl ondddi | ondmet Oy md@! £ @ RS SHEhc @S0 Vimyli §850r hderh¥i Bykidene

_ vinyl fluoride, vinylidene fluoride, vinyl bronmide or vinylidene
brom de; a vi idqitade $Heh aPgdlivwRineeb1® oHHY rfdrciers aral hyt
conpound such as allyl acetate, allyl chloride, allyl alcohol or
di met hyl al byl @deoh@liafly viiwlsédy! eRRpod Sush aandTy) be an
trimethoxysilane; and isopropenyl acetate. The anmount of such
copol yner i zabl 1 &f 1 NOWEH Sad Cetigy Lised, i sropylpnst i cubateyel b ted, but it
is preferably fromO0.001 to 20 nol % based on the total nononers to be used.
The nunber aversageut@beruhmrune ghtafderethaf é@ch abbaeviatiedaasdiyh) of the
nodified PVAis not to particularly limted, but it is preferably within a

chl ori de,

range

10

15

20

25

met hacryl am de, di acetone nethacrylam de, 2-nethacrylam de

methacrylic acid, crotonic acid, phthalic acid, maleic
acid or itaconic acid, or salts thereof or a Ci.is
monoalkyl ester or dialkyl ester thereof; an acrylamide
such as acrylamide, a C;.;3 N-alkyl acrylamide, an N,N-
dialkyl acrylamide, diacetone acrylamide, 2-acrylamide
propanesulfonic acid or its salt, acrylamide
propyldimethylamine or its salt or its quaternary salt; a
methacrylamide such as methacrylamide, a C;.;3 N-alkyl
methacrylamide, an N,N-dialkyl methacrylamide, diacetone
methacrylamide, 2-methacrylamide propanesulfonic acid or
its salt, methacrylamide propyldimethylamine or its salt
or its quaternary salt; a vinyl ether such as an alkyl
vinyl ether having a C;.13 alkyl chain length, a
hydroxyalkyl vinyl ether or an alkox&alkyl vinyl ether;
an N-vinylamide such as N-vinylpyrrolidone, N-
vinylformamide or N-vinylacetamide; a vinyl cyanate such
as acrylonitrile or methacrylonitrile; a vinyl halide
such as vinyl chloride, vinylidene chloride, vinyl
fluoride, vinylidene fluoride, vinyl bromide or

vinylidene bromide; a vinyl silane such as trimethoxy



of from1,900 to 66,500, which is commonly enployed. Particularly, with a
view to inproving the balance of the solubility in water and the protective
colloidal nature, it is nore preferably within a range of from 3,800 to 15
28,500. The nethod for polynerization of the nononer to obtain the nodified
PVA of the present invention is not partigularly limted, and a known

pol yneri zati on method may be used. Usually, solution polynerization is

carried 20 outywher eéf‘lé’:ﬁ'e?'&QhQilfycgoxﬁfoHH&héﬁeh’aEtQiiT h QEethgapropyl
al cohol is used as the solvent. Bulk polynerization, emnulsion

pol ynmeri zati ony Iy BUSHESS1 @8, #P1yesidahbPnopByiabeRyPe1¢aLr hedopul, guch
sol ution polynerization may be continuous pol ynerization or batch 25

pol yneri zati ongiprs i hel nesapBindByude §8av9R¢1i Pramedh¥kgadifashi gaqor all
at once, or any optional neans may be enpl oyed such as addi ng continuously

or intermttentddproedPe POLYALE ZAHO M B Orsich heopSPEméPi 28] e
solution polynerization is not particularly limted, but it may, for

exanpl e, be amazeneeHPOHINGe SUEddass AZOLHSLEOBULNEDRI Limlieed, but it
azobi s-2, 4-di net hyl val eronitrile s or

azobi s( 4- met hoxy -prf e aiei yiyfvaheo 0001 rtberod molpebaxedeonucheasoaaet yl
peroxi de, benzoyl peroxide, |auroyl peroxide, acetyl cyclohexyl sulfonyl
peroxi de or 2Zndndmérsned hiye pesédl - 2- per oxyphenoxy acetate; a percarbonate
conpound such as diisopropyl 10 peroxydi carbonate, di-2-ethyl hexyl
per oxydi car bonat e DThe number average molecular weight (hereinafter
abbreviated as Mn) of the modified PVA is not
10 particularly limited, but it is preferably within a range
of from 1,900 to 66,500, which is commonly employed.
Particularly, with a view to improving the balance of the
solubility in water and the protective colloidal nature,
it is more preferably within a range of from 3,800 to
15 28,500.

The method for polymerization of the monomer to
obtain the modified PVA of the present invention is not
particularly limited, and a known polymerization method
may be used. Usually, solution polymerization is carried

20 out wherein an alcohol such as methanol, ethanol or
isopropyl alcohol is used as the solvent. Bulk
polymerization, emulsion polymerization or suspension
polymerization may also be carried out. Such solution
polymerization may be continuous polymerization or batch

25 polymerization, and the monomer may be charged in a

divided fashion or all at once, or any optional means may

be employed such as adding continuously or intermittently.



di €t hoxyet hyl peroxydi carbonate; a perester conpound such

as t-butyl

peroxyneodecanate, a-cunyl peroxyneodecanate or t-butyl peroxyneodecanate;

or a known radical polynerization initiator such as 15
azobi sdi net hyl val eronitril e or azobi smet hoxyval eronitrile.

The

pol ymeri zation reaction tenperature is selgcted usually within a range of
from about 30C to 90C. The saponification is one wherein the copol yner

obt ai ned by copol yfB&i gbngmbbezaPRERERS: thatdi-seel yedukRa 2@ @meal cohol, and
the ester in the nolecule is hydrolyzed in the presence of an al kal

catal yst or anssrhthisatpbypherifstibe akcabel pafeibanakiyel hanekdor phwt anol

may, for exanple, be used. The concentration of the copolyner in the

al cohol is notipardycuter | ¥xampléedoebih htoi Eompousiiakhiyhsakected within a
range of from10 to 80 wt% As the alkali catalyst, an alkali catalyst such
as an al kali aEdd s hwslboxyden ot ral 6phakabes - sughdase spgl uaL By dhaxirdees 10

pot assi um hydr oxi de, sodi um net hyl ate, sodium ethyl ate or

pot assi um

met hyl at e, smayor f@foclexa @l et RExYse o4 - AsmébRylasl dreat akyst) ;aa aqueous
solution of an inorganic acid such as hydrochloric acid or sulfuric acid,
or an organi ¢ pebsxideushclhasap- Aoktghepetbonde, abelzophypbeonsiad, The

anmount of such a catalyst is preferably from1 to 100 nmol

equi valent to

t he copol yner.laleoghpost dxtd¢ | cacetghpechdheryisubbbnpar peeovkddey ol m t ed,
but it is wusually within a range of from 10 to 70C, preferably 10 from 30
to 40C. The react)pnttimethglpentpirltpakaryphenoxy acetate; a

percarbonate compound such as diisopropyl

10 peroxydicarbonate, di-2-ethylhexyl peroxydicarbonate or

diethoxyethyl peroxydicarbonate; a perester compound such

as t-butyl peroxyneodecanate, a-cumyl peroxyneodecanate

or t-butyl peroxyneodecanate; or a known radical

polymerization initiator such as

15 azobisdimethylvaleronitrile or azobismethoxyvaleronitrile.

The polymerization reaction temperature is selected

usually within a range of from about 30°C to 90°C.

The saponification is one wherein the copolymer

obtained by copolymerizing the monomers, is dissolved in

20 an alcohol, and the ester in the molecule is

hydrolyzed

in the presence of an alkali catalyst or an acid catalyst.

As the alcohol, methanol, ethanol or butanol

may, for

example, be used. The concentration of the copolymer in

the alcohol is not particularly limited, but

it is

25 usually selected within a range of from 10 to 80 wt%. As

the alkali catalyst, an alkali catalyst such

as an alkali

metal hydroxide or alcoholate, such as sodium hydroxide,



limted, but it is usually from30 mnutes to 3 hours. The absorbance of
‘the nodified polyvinyl alcohol is not particularly limted, but the
absorbance at 270 nmin the ultraviolet absorption spectrumof its 0.2
mass% 15 aqueous sol ution, nethanol solution or water/methanol m xed
solution, is preferably at |east O0.O05, pa&bicularly preferably at | east
0.10. This absorbance can be adjusted to™an optional value by changing the

amount of the gatal sl HaReHsed dduide ﬁméégatéeahg@g@taﬁﬁté%r

saponification tinme or the saponification tenperature. respect

to the attri bg&é@hﬁfuﬁ heettih 1d@y] Ghsy, a%pr@ﬂr@;?lépeséw@&d. As the
JP- A- 2004- 250695, etc. disclose that the absorption at 215 nm bel ongs to

the structurecdfa -RLOFEEH Al a%%ﬁ‘_e’;%)_/ﬁ\zé@ﬁ&@ioﬂh@f 3oL RbL9AN2E aLi1480 nm

bel ongs to the structure of -CO - in the PVAresin, and the

absorption at g3zt B hefdRGh1erid hecsd reet Mier@f i c G {&H-6H) 3n bhghhecPVA
resin. 11 The ultraviolet absorption spectrumattributable to the double

chai n struet ursif @rchinsatpy s BeEkoshl fobdadac{d Cohd HEH2ed . | MTi®MDN PVA
wherein an al dehyde is used as a chain transfer agent, shows a peak top in

the 5 vicinityamud8bhnudthel eassalyer nbslipirete PAALpf f1b@ 1ptesend
invention is one having a peak which is attributable to the structure of

the fol | ow ng rifsIMdui)ertndeailed ¢SpsDPRhet Nedrhd tdporat Tiangeisd from 265
to 275 nmw th 270 nmat the center. A conparative chart is io shown in
Fig. 1. temperature is not particularly limited, but it is

usually within a range of from 10 to 70°C, preferably

10 from 30 to 40°C. The reaction time is not particularly
limited, but it is usually from 30 minutes to 3 hours.

The absorbance of the modified polyvinyl alcohol is
not particularly limited, but the absorbance at 270 nm in
the ultraviolet absorption spectrum of its 0.2 mass%

15 agueous solution, methanol solution or water/methanol
mixed solution, is preferably at least 0.05, particularly
preferably at least 0.10. This absorbance can be
adjusted to an optional value by changing the amount of
the catalyst to be used in the saponification step, the

20 saponification time or the saponification temperature.

Here, with respect to the attribution of the
ultraviolet absorption spectrum, JP-A-~2004-250695, etc.
disclose that the absorption at 215 nm belongs to the
structure of -CO-CH=CH- in the PVA resin, the absorption

25 at 280 nm belongs to the structure of -CO- (CH=CH),- in

the PVA resin, and the absorption at 320 nm belongs to

the structure of -CO-(CH=CH);- in the PVA resin.



- CH=CH- CH=C- - (2) o=c C The saponification degree of the nodified
polyvinyl alcohol of the present invention is not particularly limted,

but it is preferably from30 to 99.9 nol% is particularly preferably from
40.0 to 99.0 mol % fromsuch a viewpoint that sufficient unsaturated double
bonds are thereby be formed. EXAMPLES 2Q.,Now, the present invention wll
be described in further detail with referénce to Exanples. Here, unless

ot herwi se speci fi efhe "PA¢ £ Svi STk " Vo PBAYon PEHL S PYmMBEST i bARAL] RBESY . 12
EXAMPLE 1 PRODUCTI ON OF MODI FI ED PVA 17 Parts of vinyl acetate, 14 parts of

met hanol, 0. GZ& priubId it Tyt rued esd e fnh az:9di sk S9bed YA8Hb1 &1 b8nds 1N
an anount of 0.10%to vinyl acetate, were charged into a polynerizer. After

flushing w th nidg.ogencihe)mixt WoamomPealRd -dig the NeidHyHE pal Nisednd a
m xed solution conprising 6 parts of vinyl acetate, 5 parts of nethano

and 0.207 partadfa dineetrhw rdved et eay@st f Uslidwes 4 op&gint tspousl yhadded and
polyneri zed until the conversion reached 75% When the conversion reached

90% the pol wiRfiziady G ViBs0 tref M nddeg@asThahe Rytigolearenizest shayl
acetate was renoved by a usual nethod, and the
present invention is one having a peak which is
attributable to the structure of the following formula
(2) and which is contained within a range of from 265 to

275 nm with 270 nm at the center. A comparative chart is

10 shown in Fig. 1.

CH - CH =

I

C

|
o=C
E

The saponification degree of the modified polyvinyl
alcohol of the present invention is not particularly
limited, but it is preferably from 30 to 99.9 mol%,

15 particularly preferably from 40.0 to 99.0 mol%, from such
a viewpoint that sufficient unsaturated double bonds are

thereby be formed.

EXAMPLES

20 Now, the present invention will be described in
further detail with reference to Examples. Here, unless
otherwise specified, “parts” and “%” mean “parts by mass”

and “mass%”.



obt'ai ned pol yner was saponified with sodi um hydroxide by is a usual nethod.
Then, the product was subjected to hot- air drying at 90C for 90 mnutes to
obtain a nodified polyvinyl alcohol having a nol ecul ar wei ght (M) of

11, 000, a saponification degree of 88.0 nol% a dinmethyl nmaleate content of
0.6 nmol % an absorbance at a 20 wavel engt f 270 nmof its 0.2% aqueous
solution being 0.9 and an unnodi fied PVA'content of 13% ANALYTI CAL METHODS
The saponi fi cagxoipdgegf ee of the nodified PVA was neasured in accordance
with JIS K6276 "3.5 Saponification 25 Degree". Wth respect to the

nmol ecul ar wei ghtoEdcthen nodi fiogdr PYA, p@R aqueous sol uti on having a sanple
concentration of 0.25 w v% was neasured at 40C by neans 13 of GPC, and M

was cal cul ated as syapdatd pel yehhyl gretatlbycok. pitlh bEspeehatn@it,he content
of unnodi fied PVA, the nodified PVA was conpletely saponified by an al kal

catal yst in nep hepol pane sobjieeéeryl omsdxht et agdt haebligissbheyebhaiiride
sanpl e, which was adjusted to an aqueous solution having a concentration of

0.01 W v% swheigup@nameishBgof 00- 3%l 61 OnylPLECet A€eGOonteBdt chh rgedpdintioed
PVA was cal culated as an area ratio of the IR detector. Wth respect to

the 270 nm absarpehgeeriher modificad PMshasy iol aj bt eoén, atRe 2niREsLe
aqueous solution, and the absorbance of ultraviolet ray of 270 nm was
nmeasured.  PHGQI&: Gulkh sl PROPERE Yboi Pangspoint heanudaf ngésteBVAcMas idinssol ved
nas comprising 6 parts of vinyl acetate, 5 parts of methanol
and 0.207 part of dimethyl maleate was further
10 continuously added and polymerized until the conversion
reached 75%. When the conversion reached 90%, the
polymerization was terminated. Then, non-polymerized
vinyl acetate was removed by a usual method, and the
obtained polymer was saponified with sodium hydroxide by
15 a usual method. Then, the product was subjected to hot-
air drying at 90°C for 90 minutes to obtain a modified
polyvinyl alcohol having a molecular weight (Mn) of
11,000, a saponification degree of 88.0 mol%, a dimethyl
maleate content of 0.6 mol%, an absorbance at a
20 wavelength of 270 nm of its 0.2% agueous solution being
0.9 and an unmodified PVA content of 13%.
ANALYTICAL METHODS
The saponification degree of the modified PVA was
measured in accordance with JIS K6276 “3.5 Saponification
25 Degree”. With respect to the molecular weight of the

modified PVA, an aqueous solution having a sample

concentration of 0.25 w/v% was measured at 40°C by means



parts of water to prepare an about 10% aqueous solution. 15 To this aqueous
solution, 0.005 part of a photopolynerization initiator (IRGACURE 2959,

manuf act ured by NAGASE CO., LTD.) was added, and UV irradiation was carried
out. EMJULSI ON POLYMERI ZATI ON OF ACRYL MONOMER 20 Into a polynerizer nade of
glass and equipped with a reflex condensgg, a dropping funnel, a
thernoneter and a nitrogen inlet, 4,550 parts of deionized water was added,

and 40 parts off RA wampdded,and- i ssolved 4 the Stadrdngo10dgy1888t i ng.

Then, the interior tenperature of the 25 polynerizer was adjusted to 70C,

and as a pol yr%ry}c?cﬂt.i ORithNirklspkek, t2 RAkl £ Rft e MPRIE WA dteya 23 parts
of nmethyl nethacrylate and 23 parts of 2-ethyl hexyl acrylate 14 were

added, fol | owathdmdubl firgt iz vl f@nPetB REtSsponThedd Bieah NAELKARE
tenperature of the polynerizer was raised to 80C, and 207 parts of nethyl

met hacryl ate axtal pat tnfe tHarbBtdiyd haxy| e @esy | B s ¥l Be €08kt PHOUSOY S
added over a period of 3 hours. After conpletion of the continuous

addi tion, ©.0%@ dMtaAmTRNidungles sWHade was adfliitédnsd | anagddedote carry out
an aging reaction for 1 hour to conplete the polynerization. The physical
properties of ddimtnliraileediaery/|dandast et SO0 WeT ew 10% neakdf €dpon
accordance with the follow ng nethods. AVERAGE PARTI CLE SI ZE OF EMJULSI ON
Usi ng a | aser udifrfg aicdri-esxqdardial edELC e tthesteoibighionof netresdi SA:0 B80A0"
(manuf actured by Shi madzu Cor porati on),
was calculated as an area ratio of the IR detector. With
respect to the 270 nm absorbance, the modified PVA was
10 adjusted to a 0.2 mass% aqueous solution, and the
absorbance of ultraviolet ray of 270 nm was measured.
PHOTO-CURING PROPERTY
5 Parts of the modified PVA was dissolved in 45
parts of water to prepare an about 10% aqueous solution.
15 To this aqueous solution, 0.005 part of a
photopolymerization initiator (IRGACURE 2959,
manufactured by NAGASE CO., LTD.) was added, and UV
irradiation was carried out.
EMULSION POLYMERIZATION OF ACRYL MONOMER
20 Into a polymerizer made of glass and equipped with a
reflux condenser, a dropping funnel, a thermometer and a
nitrogen inlet, 4,550 parts of deionized water was added,
and 40 parts of PVA was added and dissolved with stirring
under heating. Then, the interior temperature of the
25 polymerizer was adjusted to 70°C, and as a polymerization

initiator, 2 parts of ammonium persulfate, 23 parts of

methyl methacrylate and 23 parts of 2-ethylhexyl acrylate



after irradiation with ultrasonic waves for 5 m nutes, is the neasurenent
was carried out. VISCOSITY OF EMILSI ON The enul si on was adj usted to 30C
and then the viscosity was neasured at 4 rpmby using a BH type visconeter
(rotor No. 6 or 7). 20 EXAMPLES 2 to 6 and COVPARATI VE EXAMPLES 1 to 3 A
nmodi fied PA was prepared in the same manngp as in Exanple 1 except that the
saponi fication degree, the nolecular weight (M), the type of the nononer

having an et hydeniQamsatagat sk daupl g band: i e owofdi cag | Rt degr ee,

t he ambunt of PVA added at the tinme of the enulsion polynerization of the

acryl nononer Theef e tHdhangetndesRastd ¥edyre a5t StlMpbynlab] g2, wagd the 15
eval uation was carried out in the sane manner as in Exanple 1. 16 >1 ro U)

4 U o 0 0 +hiBed 4l 9N, Oahly 80 7NpaGt OofNufdt HP10mN HAddFdtd'add O Q
O-r1L'. H ~-r1~ro0 (D4J
207 parts of 2-ethylhexyl acrylate were continuously
5 added over a period of 3 hours. After completion of the
continuous addition, 0.05 g of ammonium persulfate was
additionally added to carry out an aging reaction for 1
hour'to complete the polymerization. The physical
properties of the obtained acrylic resin emulsion were
10 measured in accordance with the following methods.
AVERAGE PARTICLE SIZE OF EMULSION
Using a laser diffraction particle size distribution
meter “SALD 3000” (manufactured by Shimadzu Corporation),
after irradiation with ultrasonic waves for 5 minutes,
15 the measurement was carried out.
VISCOSITY OF EMULSION
The emulsion was adjusted to 30°C, and then the
viscosity was measured at 4 rpm by using a BH type
viscometer (rotor No. 6 or 7).
20 EXAMPLES 2 to 6 and COMPARATIVE EXAMPLES 1 to 3
A modified PA was prepared in the same manner as in
Example 1 except that the saponification degree, the
molecular weight (Mn), the type of the monomer having an
ethylenic unsaturated double bond, the modification
25 degree, the amount of PVA added at the time of the
emulsion polymerization of the acryl monomer, were

changed, respectively, as shown in Table 1, and the
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evaluation was carried out in the same manner as in

Example 1.



£ED o D -0
S WxIo .
. o o C o E
~ +~OD«< -
Om,QaI¢JHWQ
I  olm- AW
o m—H0Z®
WOI_U4 k\mqw@ , , , , , (s.equ) UOTISTNWS
2 O_bowazﬁ 000°0S 000°08 000°0S 000‘0% 000‘06 Jo AaTs00sTA | zsmATod JO
,m COm 6o~ (ud) | set3asdoad
_oY? ,anOmX 0°s 9°'1 0°€ 0°'¥ 0°2 UOTSTNWS JO DZTS TeotsAyd
A A i oToT3xed sbeiaavy
_Nr>4i_m0r Iswououl
Z ®Won| . _+«o TAaoe
— <4+ o (s3xed) psppe .
— - uwo T _ 0 E (057 0¥ oc 087 0y Jo T3
<t 0 W oo ¥Ad 3O FUNOWY | oo 1 1owk10d
+AE . ['z-58 uoTSTNWE
" O._ A - .D UOTINTOS
= ratbﬁM/mmWH_w_cﬁ posesaIourT | peseaaourt oTTo pasesaIduT | paseaIout Ajxsdoad | snosnbe jJo
_Z. =" A%Hﬂ%oomﬂw A1TS00STA | A3TSODSTA paT1Teo A3TSODSTIA | AJTSODSTA putannojouyd | set3aadoxd
Do xlo' oD ' ’ . . . . eoTsk
rECMC o__. 1eo1s4Ayd
= S ST JIpowun
—o-—_L ) sz ST 0T LT €1 (2) ¥Ad ﬁmomwwzoEm
= bho =Y
0 " I/ / / s ’
A OG\Wm W%Mor 009791 000°Tc 000°TT 00L'TC 000°TT JyBTem IBTNOSTOW
> Emo[ vz oW 0T 70 vy T 1 60 SdoueqIOSqe WU 0LT
OEZSLZ© - . . ) . . (3Tow) =sxbsp
"2 o .d)@.mm_ 0°88 0°ZL 0" TL 0°TIL 0°88 uoraeoTyTUCAES
EU Ll 27 T TG (Tow) puoq YAd 30O
Hm\n.a/ = 2Tqnop pa3jeanjesun | UOT3ONPOIJ
s—_0 C| '.zDT 0°T 0°1 0°s 0°1 9°0 OTusTAY3S
£.o¥w " - _H Ud mnﬁ.ﬁmm HMMMMOE
zoz° [YWg- 30 junoue psbreyy
— B = puoq
©gQ0 - | I reu ojeaTew |oprapAyue | sjeaTew | S3esSTRW sjeSTEW |STgnop pejeinjesun
aS< iy m.ﬁfbm&%g TAUy3swtg DI9TEN TAy3zawtg | TAy3zswrqg | TAy3z=wIAa DTUSTAUY3® butaey
—~ A I . zowouow jo odAL
a = 1 0 _—— I
o1 '— Ls-xU S v € z T
1 P LI 4
oTIUELe STexa
To->"% 402
o <=-= = r,0\1._/w\
o0Oo m\Fkk\,l._/(M
-0~ C0Co0 x<~
to—  d ..x00®



P4

0o o_—

] o o
Ao =-"
N~ o

o< o
< + o
~DPW
D mwm.H
HHHP S

Ouww
D) anU
Mwm 2= ©

~x Z
Mm o
© COO
Nnc
W.lOla

-

T D o°
X o /N~
O _ _—o

o . _
o~ 1

© O
—~ + N N
o « LW =

- -
MEO_O

—_2>5 "o
8-."8°

O o_._
— 0 I .
4..mw:um.~
) CO
G
o+ AN ©

o ! [eoNe)
“ Ao O. O
'20~ o
— © N
T Az Z
_ . [T}
rkk OOO
1

Om._

D) ANl N
"7 o

WrOOO
00 —
~ ”_Orl
zZ3

(,_.OH.n4
,mw;.nvmm_
OToasS

(s.equ) uoOISTNWS

000052 PaTT®D 000’002 7o A21S00STA
(urd) | aswhAtod 3O
1°T 0°T °T uoTsTnwe Jo 9zt1s | soT13xsdoxd
aToT3aed Sbeasay TeotsiAyd
Iswouou
T1Ax0®
o | ov | o foeed popes | ooy
eztaswA1od
uoTSs Tnwyg
uoTINTOS
Ayaadoad | snosnbe 3jo
paanoupn paanoup paaxnoupn Butanoojoud | setazedod
Teo1siyd
(%) VA4 p3T3Tpouun
06 08 98 70 aunouwy
0osg’‘oT 000'%€ 005 0T 1yPTom Hmﬁﬁowﬂuw
0°0 0°0 0°0 soueqrIosqe wu QLZ
: : ) (3Tow) °21b3p
0°88 0°88 0° 2L uotgent yTucdes
(Tow) puoq YAd 3O
9Tgnop pa3jeanjesun | UOT3IONPOIg
0°0 0°0 0°0 DTUSTAY3le
butaey xswououw
JO junowe pabaeyp
puocq
a2Tgqno 23eINnjesun
LN [N TIN HoﬂGMHWSum putaey
Tawouow Jjo oadAL
13 4 T

aTdwexy aaT3eIRdWOD

(penutiuod) T HTILIYL




r-'H.7N WaJr-1 LLi H(1) o0~0 A0 AOiJmC a COJ MO bl r

ro Ea v C

C>1'U0>7J)Jri 03toad4l)-l JOE 0.C(1) Ero0- 0 mv C> roEE I
OE,9 > viv-Hwas P4 (1) > m-H(dO-H( O0OO-HSI > 0

ro.CO0 JJri

c'u0-- .0-H4 -- -HcoOri C-H-r1* )i a) mJ-I H

Ali) wS S Csi Ewri wCi) - a) wslO 009 Ca) mal "I - -H

| 41 -r1 US

r.~US C-.i -ra fRR)fiedipvi oVkhe présdd) hydntiéh &antbél) O

Jul oOri |l

rakEa 040 18
5
10
15

GUH
4-4 a
J

1-4 E

J-.r d Om-r1 Chb) Eri s C10 0Oa Om a) ri 0b Oa) .-

OS) .H aG a mNgosErRG 20, QwEa)TANMgTA6 v O Aad m Ka Q@ ro > aEi
mma Oa) CN(D OHri -rl OC-HE J-j -Wri a) 00?2 wl}i r6-WEU

0Gm

va 7

riosiC.0 FCfi wS  wOEO -r1 UO4 S wE a0 aO40MN pi -W

easily cured by energy rays such as ultraviolet rays or
electron rays, if necessary, in combination with e.g. a
photoinitiator or a polymerizable monomer. The modified
PVA of the present invention is effectively useful for a
coating material, an ink, an adhesive, a printing plate,

an etching regist, a solder resist, a dispersant for

suspension polymerization, a protective colloid agent for

emulsion polymerization of wvinyl acetate, a protective
colloid agent for polymerization of an acrylic emulsion,
or a protective colloid agent for polymerization of a

styrene emulsion.

The entire disclosure of Japanese Patent Application
No. 2005-063395 filed on March 8, 2005 including
specification, claims, drawings and summary is

incorporated herein by reference in its entirety.



| NDUSTRI AL APPLI CABI LI TY The nodified PVA of the present invention can be
easily cured by energy rays such as ultraviolet rays or electron rays, if
necessary, in conbination with e.g. a s photoinitiator or a polynerizable
nmononer. The nodified PVA of the present invention is effectively useful
for a coating material, an ink, an adhesiug, a printing plate, an etching
resist, a solder resist, a dispersant for “suspension polynerization, a
protective colloid agent for 10 emnul si opr,p@M¢reri zati on of vinyl acetate, a
protective colloid agent for polynerization of an acrylic enulsion, or a
protective col]oidnagentriea pelyireniyzahieBhell aonthiheme eBMSueitd s The
entire disclosure of Japanese Patent Application No. 2005-063395 filed on
March 8, 2005 éfcthdi fgrmeP&Ccii) cahi 08s @bakoBladr AMiAgs8hand :sumMmary i s
incorporated herein by reference inits entirety. 19 CLAIMS: 1. A nodified
pol yvi nyl al cohol containing bond units of the fornula (1) in its nolecular
main chain: (CH) h- YL - ( CH=CH) g - CI—|:(@H2§JD_LYp:CC:O () ' 1
00 61 i

—(CH = CH )g~— CH = ? -G -
i

o=C C=0 (1)
' ;
o &
F ]
x1 X2

5 wherein each of X1 and X2 is a C;.;; lower alkyl group, a
hydrogen atom or a metal atom, g is an integer of from 0
to 3, h is an integer of from 0 to 12, Y1 is a hydrogen
atom or -COOM, and M is a hydrogen atom, an alkyl group
or a metal atom.

10 2. The modified polyvinyl alcohol according to Claim 1,
which shows an absorbance of at least 0.05 at 270 nm in
the ultraviolet absorption spectrum of its 0.2 mass%
aqueous solution, methanol solution or water/methanol
mixed solution.

15 3. The modified polyvinyl alcohol according to Claim 1
or 2, which shows a peak top at 265 to 275 nm in the
ultraviolet absorption spectrum attributable to an

unsaturated double bond of the formula (2):



X1 X2 5 wherein each of X1 and X2 is a O _12 | ower al kyl group, a hydrogen
atomor a netal atom g is an integer of fromO to 3, his an integer of
fromO to 12, Y1 is a hydrogen atomor -COOM and Mis a hydrogen atom an
al kyl group or a metal atom io 2. The nodified polyvinyl alcohol according
to daim1, which shows an absorbance offebt | east 0.05 at 270 nmin the

ul travi ol et absorption spectrumof its 0.2 nass% aqueous sol ution, nethanol
solution or water/nmethanol mxed solution. is 3. The nodified pol yvinyl

al cohol according to Gaiml or 2, which shows a peak top at 265 to 275 nm
inthe wultraviolet ab ptio '_?pectr mattributaBle to an unsaturated
doubl e bond of the for a—(zgi = TH=T - - (g2)0=C 1 4.
The nodi fied pol yvinyl al cohol according to ehny ode of Clains 1 to 3,
wherein the content of an unnodified pol ¢ al cohol is at nost 25 nass.
5 5. A process for producing the nodifie yV| nyl al cohol as defined in
any one of Clains 1 to 4, which conprises c poI ynmerizing at | east one
menber selected from nononers of the formulae (3), (4) and (5) and a
nononer having a vinyl ester unit, and then saponifying 10 the obtained
copol ymer : 4. The modified polyvinyl alcohol according to any one

of Claims 1 to 3, wherein the content of an unmodified
polyvinyl alcohol is at most 25 mass$%.

5 5. A process for producing the modified polyvinyl
alcohol as defined in any one of Claims 1 to 4, which
comprises copolymerizing at least one member selected
from monomers of the formulae (3), (4) and (5) and a
monomer having a vinyl ester unit, and then saponifying

10 the obtained copolymer:

H (CHg)i—

I |

T

0=C C=0 (3)

| |

O O

| l

X3 X4

wherein each of X3 and X4 is a C;i.1; lower alkyl group, a
hydrogen atom or a metal atom, i is an integer of from 0
to 12, Y2 is a hydrogen atom or -COOM, and M is a

15 hydrogen atom, an alkyl group or a metal atom;



H(CH) i -

i is an integer of fromO

Y2 I I C=C | 1 0=CC0(3) I 1 00 I I X3 X4 wherein each
of X3 and X4 is a Cl1_12 |lower alkyl group, a hydrogen atomor a netal atom
to 12, Y2 is a hydrogen atomor -COOM and Mis a

i s hydrogen atom an al kyl group or a netal atom 21 X6 HC=O | C=2C
O=C (CH2)Y3 (4) 0 X5 wherein each of XB:?Pd X6 is a Cl_12 | ower al kyl

group, a hydrogen atomor a netal atom | 7S an integer of from0O to 12, Y3
is a hydrogen atomor -COOM and Mis a 5 hydrogen atom an al kyl

nmetal atom and H (CH2) k-Y4 X6

10

H
|
i

o=c (CH2)j—Y3 (4)
|
O
|
X

wherein each of X5 and X6 is a C;.;; lower alkyl group, a
hydrogen atom or a metal atom, j is an integer of from 0
to 12, Y3 is a hydrogen atom or -COOM, and M is a

hydrogen atom, an alkyl group or a metal atom; and

(CHa) k—Y4

H
| |
C =¢C

! | (5)
O=C C=0

N/

O
wherein k is an integer of from 0 to 12, Y4 is a hydrogen
atom or -COOM, and M is a hydrogen atom, an alkyl group
or a metal atom.
6. The process for producing the modified polyvinyl
alcohol according to Claim 5, which comprises
copolymerizing, in addition to said at least one member

selected from monomers of the formulae (3), (4) and (5)

and said monomer having a vinyl ester unit, other

group or



| ' C=C1l | (5 o0=c c=0\a/ wherein k is an integer of fromO to 12, Y4
s a hydrogen atomor -COOM and Mis a hydrogen atom an alkyl group or a
nmetal atom 10 6. The process for producing the nodified polyvinyl alcohol
according to Claimb5, which conprises copolynerizing, in addition to said
at | east one nenber selected from nononers of the fornulae (3), (4) and (5)
and sai d nononer having a vinyl ester unit, other 22 nononers
copol yneri zablmeorvanidr ¢ hesso hphenez sh1landi t hethe sapashbéyéeng, t Aadobhahned
copol yner.

Pty saponifying the obtained copolymer.





