DESCRI PTI ON DEVOLATI LI ZI NG EXTRUDER, AND DEVCLATI LI ZI NG EXTRUSI ON METHOD
OF POLYMER COWPCSI TI ON USI NG THE SAME AND METHOD OF 5PRODUCI NG POLYMER
Techni cal Field [0001] The present invention relates to a

devol atilizing extruder to be used in a production of a polyner, and a
10net hod for devolatilizing extrusion of a polyner conposition using the
sane, and a nethod for producing a polyner. Background Art [0002] 15There
have been known, as a nethod for producing a polyner such as a
(meth)acrylic polyner, nmethods in which a polynmer conposition containing a

pol ymer and a vol atile conponent is %%Eﬁéﬁﬁg y a solution polynerization
nmet hod or a bul k pol yneri zation met Hi , Mhen the obt ai ned 20pol ymer

conposition is supplied to a screw type devolatilizing extruder to renove a
vol ati |l e conponent, thus obtaining a polyner (see, for exanple, Patent

Docunents 1 anghyd)arfiOmcAkkrROSETERNS DEVOLATILIZING EXTRUSION
METHOD OF POLYMER COMPOSITION USING THE SAME AND METHOD OF
5 PRODUCING POLYMER
Technical Field
{0001]
The present invention relates to a devolatilizing
extruder to be used in a production of a polymer, and a

10 method for deveolatilizing extrusion of a polymer
composition using the same, and a method for producing a
polymer.

Background Art
[0602]

15 There have been known, as a method for producing a
polymer such as a {(meth)acrylic polymer, methods in which a
polymer composition containing a polymer and a volatile
component is obtained by a sclution polymerization methed
or a bulk polymerization method, and then the obtained

20 polymer composition is supplied to a screw type
devolatilizing extruder to remove a volatile component,
thus obtaining a polymer (see, for example, Patent
Documents 1 and 2).

Prior Art Documents

25 Patent Documents



25Pat ent Docunents -1- [0003] Patent Docunment 1: JP-A-3-49925 Patent
Docunment 2: JP-A-2003-96105 Di scl osure of the Invention 5Problens to be
Sol ved by the Invention [0004] In a screwinserted into a

devol atilizing extruder, a shaft portion is supported by a shaft seal
bearing portion of the devolatilizing extruder and a shaft seal portion is
10provi ded around the shaft portion of the screw in the shaft seal bearing
portion. A devolatilizing extrusion nethod using a conventi onal

devol atilizing extruder had a problemthat, when an operation is
continuously carried out over a |long period, an unreacted nononmer or a

pol ymer t her edf%CAla 15pol yner conposition adheres to this shaft seal

bearing porti and poor rotation of t crew arises, and thus it becones
difficult to %&F&geg?%“edlv Far T4 r%gggxtruder. [0005] In |ight of the

pr obl em of th%@R%hQrDS%Jmeﬁghﬁ-pﬁﬁﬁﬁﬂﬁoo%QBEYﬁﬁti0” had been nmade and an
obj ect thereof i's to provide ~

Disclosure of the Tnvention
5 Problems to be Solwved by the Invention
[0004]

In a screw inserted into a devolatilizing extruder, a
shaft portion is supported by a shaft seal bearing portion
of the devolatilizing extruder and a shaft seal portion is

10 provided arcund the shaft portion of the screw in the shaft
seal bearing portion. A devolatilizing extrusion method
using a conventional devolatilizing extruder had a problem
that, when an operation is continuously carried ocut over a
long period, an unreacted monomer or & polymer thereof in a

15 polymer composition adheres to this shaft seal bearing
porticon and poor rotation of the screw arises, and thus it
becomes difficult to operate the devolatilizing extruder.
[0005]

In light of the problem of the prior art, the present

Z0 invention had been made and an object thereof is to provide
a devolatilizing extruder that can prevent an unreacted
monomer and a polymer thereof from adhering to the shaft
seal bearing portion during operation, and a method for
devolatilizing extrusion of a polymer compositicon using the

25 same and a methed for producing a polymer.



a devolatilizing extruder that can prevent an unreacted nonomer and a

pol ymer thereof from adhering to the shaft seal bearing portion during
operation, and a nethod for devolatilizing extrusion of a polyner
conposition using the 25sanme and a nmet hod for producing a polyner. -2-
Means for Solving the Problens [0006] In order to achieve the

af orenenti oned object, the present invention provides a devolatilizing
extruder 5conprising: a cylinder having a polynmer conposition supply port,
a gas discharge port, a polynmer outlet and a through-hole; a rotatable
screw inserted into the cylinder through the through-hole; and a shaft seal
bearing porti 6f28appor tirgLadshat tP5HHEMen of the screw extending fromthe
10through-ho|§ 58 Lhe outside of the cylinder; wherein the shaft sea

beari ng porti R°PREl udes a shaft seal portion, a cavity portion forned

betveen the shaft sgal.boct Lon, and.dne,eyLLodelo, andea bialticd LpLr oducti on

port for introducing a liqui aining a pol ymerizatiom inhibitor 15into

the cavity portiony,. and &l$nt P shafd -SaalopaaniingnpoLtianudas a gap that
serves as a flow path, through which a liquid introduced into the cavity

portion throughmbhesidfuizd ciynt A A QRGPEr bolinedi S6RAs e dNisaphbhe
cylinder, between an inner wall face of the through-hole and a 20surface of
t he shaft portoen, 0f dhe deerwrgd QROF, a polyrerce@mventi anala dévolaght| i zi ng
extruder had a problemthat, when a polyner is continuously produced over a
| ong period, &amlenreacitedabbdposergw dnpelryaerinthertdef cahinddre through
the through-hole; and a shaft seal bearing portion
supporting a shaft portion of the screw extending from the
10 through-hole to the outside of the cylinder; wherein the
shaft seal bearing portion includes a shaft seal portion, a
cavity portion fermed between the shaft seal portion and
the cylinder, and a liquid introduction port for
introducing a liquid containing a poclymerization inhibitor
ib into the cavity portien, and also the shaft seal bearing
portion has a gap that serves as a flow path, through which
a liquid introduced into the cavity portion through the
liquid introduction port is discharged intc the cylinder,
between an inner wall face of the through-hole and a
20 surface of the shaft portion of the screw.
[Q007]
A conventional devolatilizing extruder had a problem
that, when a polymer is continuocusly produced cver a long

period, an unreacted monomer, a polymer thereof and the

25 like contained in a volatile component adhere in the



25l i ke contained in a volatile conmponent adhere in the -3- vicinity of a
shaft seal bearing portion in a devolatilizing extruder, thus causing poor
rotation of a screw. It is considered that the unreacted nononer contained
in the volatile conponent adheres in the vicinity 5of the shaft seal
bearing portion and thus the nononmer is converted into a polyner as a
result of polynerization due to heat. In the devolatilizing extruder of the
present invention, since a liquid introduction port for introducing a
liquid into a cavity portion between a shaft seal portion 10in the shaft
seal bearing portion and a cglinder i%aﬁrovidedh the introduced |iquid

passes t hr ougH & gap’ bet Ve€R? 5" t HitduGhzhote HHE 18 shaft portion of a screw,

and then the ljiquid is i.ntroduced in the_ cylinder far | ow of the
l'i qui d tomarddF%8E%§F§ﬁﬁ€9 ??gﬁ¥‘ﬂ% %ﬁﬁ?tc?ginglggggrgﬁgﬁgggt?gngis f or ned,

and thus it becamps dif il Culds i chhe,LreactadeToNGMSobfereach in the
shaf I I

vicinity of the t sea earing portion. In addition, since the liquid
i ntroduced intgnthen&yli-nNdar ¢OMIRS BnpohMEIHZALESN; A Nhidbivtielinidy

pol yneri zation reaction of the unreacted 20nmononer in the vicinity of shaft
seal bearing perthOnsh=Stalss01 SHPF @SS @drt Asn arfeestlik, tiadhesicarrolst he
unreact ed nononer and a polyner thereof in the vicinity of shaft seal
beari ng porti ennirsrsad fiincioent byl suppressedeand idf betpnesization due
to heat. In the devolatilizing extruder of the present
invention, since a liquid introduction port for introducing
a liquid into a cavity portion between a shaft seal portion
10 in the shaft seal bearing portion and a cylinder is
provided, the introduced liquid passes through a gap
between a through-hole and a shaft portion of a screw, and
then the liguid is introduced into the cylinder. Therefore,
flow of the liquid toward the cylinder from the shaft seal
15 bearing portion is formed, and thus it becomes difficult
for the unreacted monomer to reach in the vicinity of the
shaft seal bearing portion. In addition, since the liquid
introduced inte the cylinder contains a polymerization
inhibitor, a pelymerization reaction of the unreacted
20 monomer in the vicinity of shaft seal bearing portion is
also suppressed. A&s a result, adhesicon of the unreacted
monomer and a polymer thereof in the vicinity of shaft seal
bearing portion is sufficiently suppressed and it becomes

possible to sufficiently suppress poor rotation of the

25 screw even though the operation is continuously carried out



possible to sufficiently suppress poor rotation of the 25screw even though
the operation is continuously carried out -4- over a long period. [0008]
In the devolatilizing extruder of the present invention, the shaft seal
portion is preferably forned of a 5Smechanical seal. Thereby, degradation of
the shaft seal portion does not arise and thus continuous operation can be
stably carried out even at a high tenperature over a |long period. [0009]
10The present invention also provides a nethod for devolatilizing extrusion
of a polymer conposition, conprising: supplying a polyner conposition
containing a polyner_and a volatile conponent into the cylinder through the
pol ymer conpo$iEfon SUBDIPFLpBHt in the devol atilizing 15extruder of the
present inventi nd al so supplying liquid to the cavity portion through
the liquid |ntpggaitlon port to discharge the volatile conponent through

the gas df scharge part, andot0 gl seharge 9 polarer. ahbep-dayal auilization

t hrough t he pol ynmer out respectively
invention, the shaft seal portion is preferably formed of a

5 mechanical seal. Thereby, degradation of the shaft seal
portion does not arise and thus continuous operation can be
stably carried out even at a high temperature over a long
pericd.

[GCO9]

10 The present invention also provides a method for
devolatilizing extrusion of a polymer composition,
comprising: supplying a polymer composition containing a
polymer and a volatile ccmponent into the cylinder through
the polymer composition supply port in the devolatilizing

15 extruder of the present invention and also supplying liquid
to the cavity portion through the liquid introduction port
to discharge the volatile component through the gas
discharge port and to discharge a polymer after
devolatilization through the polymer outlet, respectively.

20 [0010]

Accoerding to such a devolatilizing extrusion method,
since the devolatilizing extruder of the present invention
is used, it 1is possible tec sufficiently suppress an
unreacted monomer, a polymer thereof and the like contained

25 in a vclatile component from adhering in the vicinity cf a



According to such a devol atilizing extrusion nethod, since the

devol atilizing extruder of the present invention is used, it is possible to
sufficiently suppress an unreacted nononmer, a polynmer thereof and the like
contai ned 25in a volatile conmponent fromadhering in the vicinity of a -5-
shaft seal bearing portion of a devolatilizing extruder, and to
continuously carry out a devolatilizing extrusion treatnment of a polyner
conposition over a |long period w thout causing a problem such as poor
rotation of a screw. 5[0011] The present invention also provides a
met hod for producing a polyner, conprising the steps of: continuously
suppl yi ng a r &kakkt 6Ff hIPEOHTE APAY A fdnénBevokatiddizé AP PotIHES zat i on
initiator and a chain transfer agent into a 10 ﬁ%ﬁt ri,zati on reaction

vessel ; pol ym&¥ iz RgOHe WG HEr 7T Y Hettpbl §HE LGP eBCLTHH Vessel to

obtain a polyner conposition containing a, polyner and a volatile conponent
cont ai ni ng thggﬁﬁ%ggg%éﬁgﬁ%ﬁgng?réﬁﬁm%ﬁ65E§?Hﬁ"?hgggpgné%?%%%position

into the cyli qﬂ%otjp@m&&% ngeﬁ@{ SR6.00ROSLE %égggehyopoar tsd a0 the

devol atilizing extruder of ‘the present invention an so supplying liquid
to the cayity penrtion through the liquid introduction port to discharge the
vol atil e conponent through the gas discharge port and to discharge a

pol ynmer after devol até |hzatnhon: 20¢hrieughisbeppoliumr aonttiedd flrspecti vel y.

100121 producing a polymer, comprising the steps of: continuously
supplying a raw material containing a monomer, a radical
polymerization initiator and a chain transfer agent into a

10 polymerization reaction vessel; polymerizing the monomer in
the polymerization reaction vessel to obtain a polymer
composition containing a polymer and a volatile component
containing the unreacted monomer; and supplying the polymer
compositicon into the cylinder through the polymer

15 composition supply port into the devolatilizing extruder of
the present invention and also supplying liquid to the
cavity portion through the liquid introduction port tc
discharge the veolatile component through the gas discharge
port and to discharge a polymer after develatilization

20 through the polymer outlet, respectively.

[0012]

According to the method for producing a polymer,
since the devolatilizing extruder of the present invention
is used, it is possible to sufficiently suppress an

25 unreacted monomer, a polymer thereof and the like contained



According to the nethod for producing a polyner, since the devolatilizing
extruder of the present invention is used, it is possible to sufficiently
suppress an 25unreacted nononmer, a polynmer thereof and the |ike contained
-6- in a volatile conponent fromadhering in the vicinity of a shaft sea
bearing portion of a devolatilizing extruder in the step of carrying out a
devol atilizing extrusion treatnent, and to continuously produce a pol yner
5conposition over a |long period wthout causing a problem such as poor
rotation of a screw. [0013] In the aforenentioned nethod for devolatilizing
extrusion of a polyner conposition and nethod for, produc.inglli gaﬁgolyner of
i

the present iﬁﬁbﬁtV%h?ﬁﬁﬁécPWHﬂTﬂ“éJBBPi@ah?ﬁ?ﬁhdﬁ’Fﬂ% TiquiTd¥i Rt roduct i on
port 1 bretrsbly o 1) o4 ¢ prepard by s 0. e polymer g o

inhibitor in & e“pofymer. In such the

liquid, the ”Q%%”§£%pﬁﬂ?ta&%£§9§<§ﬂﬂ%‘889895%¥¥i£¥%gtQQ{r&gio%5a” unr eact ed

nonomer cont ai ned Ina polyi . pnp03|t|on, 1s used as a solvent_that
di ssol ves a pelymerizal iQf kANEHLQluculhGr §f Qe WhpP1 gRaared with the

case of using the other solvent, it is possible to suppress inpurities from
M xi ng insthe obbaknethiplveies . 1 AEffeebs witndia kavenid on problem
such as poor rotation of a screw.
[0013]
In the aforementioned method for devolatilizing
extrusion of a polymer compeosition and method for producing
10 a polymer of the present invention, the liquid supplied
through the liquid introduction port is preferably a liquid
prepared by dissclving the polymerization inhibitor in a
monomer used as a raw material of the polymer. 1In such the
liquid, the monomer, that is the same component as that of
15 an unreacted monomer contained in a polymer composition, is
used as a solvent that dissolves a polymerization inhibitor.
Therefore, when compared with the case of using the other
solvent, it is possible to suppress impurities from mixing
in the obtained polymer.
20 Effects of the Invention
[0014]
According to the present invention, it is possible to
provide & devolatilizing extruder that can suppress an
unreacted moncmer and a polymer therecf from adhering to a

25 shaft seal bearing portion during operation, and also can



[ 0014] According to the present invention, it is possible to provide a
devol atilizing extruder that can suppress an unreacted nononer and a

pol ymer thereof from adhering to a 25shaft seal bearing portion during
operation, and also can -7- continuously operate over a |ong period

Wi t hout causing poor rotation of the screw, and a nmethod for devolatilizing
extrusion of a polynmer conposition using the sane, and a nethod for
produci ng the polyner. 5Brief Description of the Draw ngs [0015]

Fig. 1 is a schematic view showing an internal structure of a

devol atilizing extruder according to preferred enbodi rent of the present

i nvention. 10FC§LiDuPEsly PRPERAF ST ifonald RPEwW Gt ¥a teRaY t“Xedl  bear i ng

portion of a devolatjlizing _extruder according to preferre odi pent of
the present i mP&nt Faﬁétlrfi“g%fstﬁg S rsehoftti ¢ TIGEC dragran ga%%%l%é“ﬁ

product i on system.of .a polymer using, 3 develatilizi ng. 156, uder ;of the
present | nvention.
method for producing the polymer.
5 Brief Description of the Drawings
[0015]

Fig. 1 is a schematic view showing an internal
structure of a devolatilizing extruder according to
preferred embodiment of the present invention.

10 Fig. 2 is a partial sectional view of a shaft seal
bearing portion of a deveolatilizing extruder according to
preferred embodiment of the present invention.

Fig. 3 is a schematic block diagram showing a
production system of a polymer using a devolatilizing

15 extruder of the present invention.

Mode for Carrying Out the Invention
[0016]

Preferred embodiments of the present invention will
be described in detail with reference to the accompanying

20 drawings. The same numerals are used for the same or
identical portions in the drawings, and repetitive
descriptions are omitted. Also, dimensicnal ratios of the
drawings are not limited te the illustrated ratios
[0017]

25 Fig. 1 is a schematic view showing an internal



Mode for Carrying Qut the Invention [0016] Preferred enbodi nents of
the present invention will be described in detail with reference to the
acconpanyi ng 20drawi ngs. The same nunerals are used for the sane or

i dentical portions in the drawings, and repetitive descriptions are
omtted. Also, dinensional ratios of the drawings are not |imted to the
illustrated ratios [0017] 25Fig. 1 is a schematic view show ng an i nternal
-8- structure of a devolatilizing extruder according to preferred

enbodi nent of the present invention. As shown in Fig. 1, a devolatilizing
extruder 100 includes a cylinder 10 that includes a polyner conposition
suppl y port 1?tFBFtB%%ﬁﬁi?iﬁ@V%1%5¥Vﬁ§Fgc8ﬁ56§#¥iéﬁC86ﬂ¥§?ﬁth a pol ynmer
and a volatile c onent, .gas, di scharge port 14 for discgharging a

vol atil e conpéﬁ?%g?r%§6%$§%%8685t?éﬂjTB%FSEeﬁ?s%ﬁgpgﬁﬂ%'aﬁﬁofgﬁ%r At ter
devol atilizatigon, and_a,thrao -hol e ; o I e N rted into
the cyli nder fggfh?bu%ﬁkTﬁ?ﬁggpﬁ%8hbﬁ%%gfeeﬁsyﬂ;§'c§u§%%f¥“§géka%garing
portion 30 th o} haf i . of ¢ 20 1extgndi ng from
t he through-hgpe%¥§9t{ﬁt %?e%u?séﬁgﬂﬁ%j?Egggs}?ﬁﬁég%fg.p e cylinder 10 is
provi ded with oyl 035 Hdirsaharge.fids t14n anskpRangas g sghar gadpert (back

vent) 14a is provided 15at the side of the shaft seal bearing portion 30
when volatile compenent, a gas discharge port 14 for discharging

a volatile component, a pelymer ocutlet 16 for discharging a
polymer after devolatilization, and a through-hole 18; a
rotatable screw 20 inserted into the cylinder 10 through

10 the through-hole 18; and a shaft seal bearing portion 30
that supperts a shaft portion 20a of the screw 20 extending
from the through-hole 18 to the outside of the cylinder 10.
The cylinder 10 is provided with four gas discharge ports
14, and one gas discharge port (back vent) lda is provided

15 at the side of the shaft seal bearing portion 30 when
viewed from the polymer composition supply port 12, and
three gas discharge ports {(fore vents) 1idb, ld4c, 14d are
respectively provided at the side of the polymer outlet lé6.
The shaft seal bearing portion 30 includes a shaft seal

20 portion 32, a cavity portion 34 formed between the shaft
seal portion and the cylinder 10, and a liquid introducticn
port 36 for introducing a liguid containing a
polymerization inhibitor into the cavity portion 34.
[0018]

25 Fig. 2 is a partial secticnal view of a shaft seal



viewed fromthe polynmer conposition supply port 12, and three gas discharge
ports (fore vents) 14b, 14c, 14d are respectively provided at the side of
the pol yner outlet 16. The shaft seal bearing portion 30 includes a shaft
seal 20portion 32, a cavity portion 34 formed between the shaft seal
portion and the cylinder 10, and a liquid introduction port 36 for
introducing a liquid containing a polynerization inhibitor into the cavity
portion 34. [0018] 25Fig. 2 is a partial sectional view of a shaft seal

-9- bearing portion of a devolatilizing extruder according to preferred

enmbodi nrent of the present, invention. In.the present enbodi nent, the shaft
seal portion §?8F§E$099ﬁ£}0 °f ethahicda l§b§$.e%§5P$85na?$ﬁfi%%§f °seal

ti 32 d 5th i nder 10, t it ti 4 i d. Th
port] on 92, and ¥ e YL LIS A0y ARSIV LY-0rL N 38y o foLDe, The

St rrng por an he i nterior of the

cylinder 10 are.copneghed: Lofpuoh, 2 Jihoughs ol 18,and 2, shallqpgkt i on 20

of the screw passes throug roug e 18. A driving device (not

10shown) for roationaldly Quhvi ngdBe,serewriQ i §-p1 ovd.dadnon2t heq opposi te
side of the cylinder 10 of the shaft seal portion 32. As shown in Fig. 2,

in a boungary yper ti;onndpat weenthbecshafit pseal oberr iing tpondéd onTBO and t he
cylinder 10, a gap exists between an inner wall face of the through- 15hol e
18 and a surfadaeeotot het shaf thpot ticl Dardfig tprertsonedl 28qd ard t he i qui d
contai ning a polynerization inhibitor
interior of the cylinder 10 are connected through a
through-hole 18 and a shaft portion 20a of the screw 20
passes through this through-hele 18. A driving device (not
10 shown) for rotationally driving the screw 20 is provided on
the opposite side of the cylinder 10 of the shaft seal
portion 32. As shown in Fig. 2, in a boundary portion
between the shaft seal bearing portion 30 and the cylinder
10, a gap exists between an inner wall face of the threough-
15 hole 18 and a surface of the shaft portion 20a& of the screw
20, and the liguid containing a polymerization inhibitor
introduced into the cavity portion 34 from the liquid
intreduction port 36 is discharged inte the cylinder
through this gap as a flow path FP. The liquid discharged
20 into the cylinder 10 is discharged out of the cyiinder 10
through the gas discharge port 14, together with the
volatile component in the polymer composition. A part of
the polymerization inhibitor in the liquid is discharged

through the gas discharge port 14, and also remains in the

25 polymer and is discharged through a polymer outlet 16,

- 10 -



introduced into the cavity portion 34 fromthe liquid introduction port 36
is discharged into the cylinder through this gap as a flow path FP. The

| i quid di scharged 20into the cylinder 10 is discharged out of the cylinder
10 through the gas discharge port 14, together with the volatile conponent
in the polyner conposition. A part of the polynerization inhibitor in the
liquid is discharged through the gas discharge port 14, and also remains in
t he 25pol yner and is discharged through a polynmer outlet 16, - 10 -
together with the polymer. [0019] The shaft seal portion 32 may be
formed in a formof a known shaft seal and is preferably fornmed of a
mechani cal 55é§ﬁe§hﬁ6é“§jbﬁﬁﬁl8%4@“%% as seal failure is less likely to
arise due to ﬁ@ Eluence of the liquid introduced into the cavity portion
34. There is ﬁg ticular limtation on the type of the mechanical seal,

and a known type neghanlclncgggigga an.she used. kg;fggﬁg¥lﬁjag%o§gog@ in Fig.

102, the mechanical = seal rotatlng i xed on the side of

a screw 20 an %Euéegngﬂmeégbamxl%d p%fEPQbﬁ%%rQlEdao§h@-frﬁe&%@lcgﬁar| ng
portion body (casing), and is constituted so that the rotating ring 32a and

the fixedsringc32bsane: Bf §5980chYs@:10iakeRehOr £61 UFeNgsal &pF iTGe(ROto
15shown) or the like and thus they tightly adhere to each other. In order

to decrease frErekeoauOft@ sconhachestt fofcehbel weeni tiherpdbatd nigitoi hge 32a and
the fixed ring 32b, a nechanical seal liquid 32c is filled into the
mechani cal sealav32y portHiog 32, dicowrst bt ut imirtétudanebhariiacdlnsenl
the type of the mechanical seal, and a known type
mechanical seal can be used. For example, as shown in Fig.
10 2, the mechanical seal includes a rotating ring 3Z2a fixed
on the side of a screw 20 and a fixed ring 32b fixed con the
side of a shaft seal bearing portion body {casing), and is
constituted so that the rotating ring 32a and the fixed
ring 32b are pressed by a given force using a spring (not
15 shown) or the like and thus they tightly adhere to each
other. In order to decrease friction of a contact surface
between the rotating ring 32a and the fixed ring 32Zb, a
mechanical seal liquid 32c is filled into the mechanical
seal 32. In Fig. 2, a constitution of a mechanical seal
20 including two pair of combinations of the rotating ring 32a
and the fixed ring 32b, namely, a double mechanical seal is
shown. Usually, the mechanical seal liguid 32c is
continuously supplied thrcough a mechanical seal liquid

introduction port (net shown) using a pump or the like, and

25 then continucusly discharged through a mechanical seal

- 11 -



20i ncluding two pair of conbinations of the rotating ring 32a and the fixed
ring 32b, nanely, a double nechanical seal is shown. Usually, the
mechani cal seal liquid 32c is continuously supplied through a nechani cal
seal liquid introduction port (not shown) using a punp or the like, and

25t hen continuously discharged through a nechanical seal |iquid discharge
port (not shown). It is preferred that the nechanical seal liquidis
circulatorily supplied. The filling pressure is appropriately set according
to the size, extrusion conditions and the |ike of the devolatilizing

S5extruder, and is set to a pressure hi gher than that of the liquid to be
i nt r oduced |nﬂéqﬁh% %%ﬁﬁ@%gBoP??%nfgﬁ-SP@@?@] it lsfﬂﬁﬁer§eﬁogg?%le to use,
as the nechanl seal uid 3 a _known, ne %nlc seahi]th| Eavvlthout

any limtatiofr el@%ﬁﬂﬁﬂﬁ% &k %%9%9hé?e%¥r? Oaé?ﬁnlﬁajpate es

pht hal at e est o8 di i sQbutyrate est t and, like.
Exanpl es of t hé abn%éngggferls %ﬁpﬁﬁé §§$ qy%%%%%%fﬁgégbgte %??sononyl

adi pate, dil S%Q@ﬁx%h ci%h%t@ﬁﬁl thes Ithls,eh@aaﬂolt% abvdha phthakate 15ester
exyl)

i ncl ude bi s(2-et ate, diisononyl phthal ate, diisodecyl
pht hal at e; and etxla@uaéﬂse anéxagpé@s 1of o heedbisObulgyeat ehesterati nel ude

2,2,4-trimethyl-1, 3- pentanediol diisobutyrate and the |ike. Exanples of
the acetyl atedighy€etd de iineludecgl yeeni nhdi @oettgnmpnot bon dtde,
{00201
It is possible to use, as the mechanical seal liquid

32¢, a known mechanical seal liquid withcut any limitation.

10 Specific examples thereof include an adipate ester, a
phthalate ester, a diisobutyrate ester, acetylated
glyceride and the like. Examples of the adipate ester
include bis(2-ethylhexyl) adipate, diisononyl adipate,
diisodecyl adipate and the like. Examples of the phthalate

15 ester include bis(2-ethylhexyl) phthalate, diisononyl
phthalate, diisodecyl phthalate and the like. Examples of
the diiscbutyrate ester include 2,2,4-trimethyl-1,3-
pentanediol diisobutyrate and the like. Examples of the
acetylated glyceride include glycerin diacetomeonolaurate,

20 glycerin diacetomonostearate, glycerin diacetomonooleate,
glycerin diacetomonolinoleate, glycerin diacetomono 12-
hydroxystearate, glycerin diacetomonomyristate, glycerin
diacetomcnopalmitate, glycerin moncacetomonostearate,
glycerin monoacetomonomyristate, glycerin

25 monoacetecmonopalminate, glycerin moncacetomonoricinoleate,

- 12 -



20gl ycerin di acet ononostearate, glycerin diacetononool eate, glycerin

di acet ononol i nol eate, glycerin diacetonono 12- hydroxystearate, glycerin
di acet onononyri state, glycerin diacetononopal mtate, glycerin

nonoacet ononost earate, glycerin nonoacet onononyristate, glycerin
25nmonoacet ononopal m nate, gl ycerin nonoacet ononorici nol eate, - 12 -

gl yceri n nonoacet onono 12-hydroxystearate, glycerin nonoacetononobehenate,
gl ycerin nonoacet ononool eate, glycerin nonoacetononol aurate, glycerin
nonoacet odi ol eate, glycerin nonoacetodiricinol eate, glycerin

5nonoacet odi capryl ate, glycerin nonoacetodil aurat e, gcerin
nnnoacetodlstéﬁﬂ&?él%ﬂH”FﬁéeFPﬂénoAﬁbﬁﬁdfﬁégﬁFe%ﬁ?tﬁdlB Ye* et er and a

di i sobutyrate ester are re errgd d Lan adl(gge %%Egrois artlcularly
preferred. Th& RAPBarE EHEMRAS A I'Ph%? Whena (et deryl i c

pol yrer, 10pa§gy%gk?ﬁ'ﬂbﬂ%§ %@8&9%&148?9%@0r é%ﬁHDMyﬁ%a&é%&Hf%$%%%g as a

pol yner, the pate ester does not accele e a polynerization reaction of

an unreacted anggggnqﬂgy&aégtghfggklﬂbf%aggly@@ycéyggp05|t|on and is al so
less likely to cause an adverse influence such as col oration of the

150bt ai ned polyBhcet @02 prylate, Jheeshal hosealePailboRad? caRcaksn be
formed of, in addition to a nmechanical seal, a gland packing, a WIlson
seal, an oil seakacacddbydeamtbesead ,than 1akei ngmeeal these, an adipate
ester and a diisobutyrate ester are preferred, and an
adipate ester is particularly preferred. The adipate ester
has a merit that, when a (meth)acrylic polymer,
10 particularly polymethyl methacrylate (PMMA) is produced as
a polymer, the adipate ester dcoes not accelerate a
polymerization reaction of an unreacted monomer even if
mizxed in a polymer composition, and is alsc less likely to
cause an adverse influence such as coloration of the
15 obtained polymer.
[0021]
The shaft seal portion 32 can also be formed of, in
addition to a mechanical seal, a gland packing, a Wilson
seal, an oil seal, a labyrinth seal, an o-ring seal, a
20 bellows seal and the like.
[0022]
The liguid to be introduced into the cavity portion
34 through the liguid introducticn port 36 is preferably a
liquid containing a polymerization inhibitor, which is

25 prepared by dissolving a polymerization inhibitor in a

- 13 -



20bel | ows seal and the like. [0022] The liquid to be introduced into
the cavity portion 34 through the liquid introduction port 36 is preferably
a liquid containing a polynerization inhibitor, which is 25prepared by

di ssolving a polynerization inhibitor in a - 13 - solvent that does not
accelerate a polynerization reaction of an unreacted nononer. Exanpl es of

t he sol vent include organic solvents such as tol uene, xylene, ethyl benzene,
nmet hyl isobutyl ketone, nethyl alcohol, ethyl alcohol, 5octane, decane,

cycl ohexane, decalin, butyl acetate and pentyl acetate, and a nonomer which
is used as a raw material of a polynmer to be produced. Anpbng these, a
nmononer, whi clFol¥ehset s e al et €134 26F %Eﬁ&ﬂ?ﬁéﬁz?gl%bqﬁ?8§ﬁ8%d, is
used. The nmononer, which is used as a_raw .10materjal _of p to be
produced, is 6%ﬁ5pl§nfﬁ?ﬁﬁ%§.m@ﬁ%%eﬁhegﬁ%Wﬁﬁ-% st %ﬁ%ﬁgthgkéo é%nt, it is

I'S use

possibl e to Prevent i IPULJLies, Lk o oran. | e obLal pad polurer . Since

the liquid contarns a polynerization inh tor,” a polynerization reaction

of the nononer,.as,thes SQINANkel Snd PRILYSGML 8d-S¥%EN eRnthealdquind. [0023]
Exanpl es of the polynerization inhibitor include hydroquinone, hydroqui none

mononet hyb et Retanterdedieyl «¢at &edhine, 4upBi hoxy tlthaphtdodte and
1, 4- napht hoqui none, 2, 4-
pentyl acetate, and a monomer which is used as a raw
material of a polymer to be produced. Among these, a
monomer, which is used as a raw material of a polymer to be
produced, 1s used. The monomer, which is used as a raw
10 material of a polymer to be produced, is usually liquid.
When the monomer is used as the selvent, it is possible to
prevent impurities from mixing in the obtained polymer.
Since the liquid contains a polymerization inhibitor, a
polymerization reaction of the monomer as the solvent is
15 prevented even in the liquid.
[0023]

Examples of the polymerization inhibitor include
hydroquinone, hydroguinone moncomethyl ether, tert-butyl
catechol, 4-methoxy-l-naphthol, 1,4-naphthoguincne, 2,4-

20 dimethyl-é6-tert-butylphencl, phenothiazine,
benzophenothiazine, dinitreobenzene, p-phenyldiamine,
dimethyldithiocarbamic acid salt and the like. Among these
polymerization inhibitors, 2,4-dimethyl-6-tert-butylphencl
is preferred from the viewpoint of being less likely to

25 exert an adverse influence such as coloration even if it

- 14 -



20di met hy1l- 6-tert-butyl phenol, phenothi azi ne, benzophenot hi azi ne,

di ni trobenzene, p-phenyl di am ne, dinethyldithiocarbamc acid salt and the

| i ke. Anbng these pol ynerization inhibitors,
2,4-dimethyl-6-tert-butyl phenol is preferred fromthe viewpoint of being

|l ess likely to 25exert an adverse influence such as coloration even if it -
14 - remains in the polynmer. The polynerization inhibitor to be used is
appropriately selected according to the polymer to be produced, and the
nononer to be used as a raw material thereof. 5[0024] The content of
t he polynerization inhibitor in the liquid is preferably from5 to 2,000
ppm by nass, difd2DE el PridfePabYYCT 1 of'd 0P 0 ™S00 ZppH by THdSL Fohased®on t he
entire liquid amount. Wen the font nt iﬁ nnnﬁﬁfhan thqbloagprene ti oned
range, the prdl56ft i DreRRTBRé2holY Mt iSFAEF oS THIN % 6P EOntP WEE i h°t he

pol ymer increases _and thus th al yner be slightl :

contrast, whert RE°2oHA énﬁnﬁsng§%%}Hgﬁn?%éxéﬁgfghg%t%o%%%gkggéé%ﬁthe

ef fect of supg5%§?gpg a polynerization reaction of an unreacted 15nmonomner
inthe vicinity of shaft seal bearing portion 30 nay decrease and al so the
effect of ssuppiesging a pol ynerization reaction of the nononer may decrease
when the nononer is used as the solvent. [0 O O 1] 20The flow rate of a
liquid to be introdugeddneappsOpitatelynseizaceer dhngoitnd he shae,
extrusion conditions and the like of the devolatilizing extruder, and is
usual ly from Qi@ligoi S drafiemzbandd pmeferabt yoddr gmrObt tas8 lafwh nprper one
screw. Wien the flowrate of a liquid is 25nore than the af orenentioned
range, the propeftironloffriohelC to 500 ppm by mass, based on the entire

ligquid amount. When the content is more than the

10 aforementioned range, the preporticon of the polymerization
inhibiter centained in the pelymer increases and thus the
polymer may be slightly colored. In contrast, when the
content is less than the aforementioned range, the effect
of suppressing a pelymerization reaction of an unreacted

15 monomer in the vicinity of shaft seal bearing portion 30
may decrease and also the effect of suppressing a
polymerization reaction of the monomer may decrease when
the monomer is used as the solvent.

[0001]

20 The flow rate of a liquid to be introduced is
appropriately set according to the size, extrusion
conditions and the like of the devolatilizing extruder, and
is usually from 0.0l to 5 L/min, and preferably from 0.1 to
3 L/min, per one screw. When the flow rate of a liguid is

25 more than the aforementionad range, the proportion of the

_15...



- 15 - polynerization inhibitor contained in the polyner increases and
thus the polynmer nay be slightly colored. In contrast, when the flow rate
is less than the aforenenti oned range, the effect of suppressing an
unreact ed nononer and a 5pol yner from penetrating into the shaft seal
bearing portion 30 may decrease. [0026] In the devolatilizing extruder 100,
the cavity portion 34 is provided with the liquid introduction port 36
10and the liquid is introduced, thereby enabling the interior of the cavity
portion 34 to be in a pressurized state and enabling the pressure to be

hi gher than that of the gas discharge port 14a of the devolatilizing
extruder 100. PPHePEFbFE-IqY 1pEibbeey Ko tednedif ¥t GhenPPYY&upprE<E2Sn

15unreacted nononer and a polyner frompenetrate into . the shaft seal
bearing porti GH°36 " Hr Wozy%%vﬁa\’a%‘? ﬁg.lg]ﬁjgy piassite \?Ivi“t ﬁloﬁE )

pref erred

range in the cauity porfion 34 is appropcialely: selgceording fgcthe size

extrusi on conditions: and 't hé t he "devo izing extru "and 20t he

pressure is made iigher ghan bhel. ol Wie,das. di Sehargeeporda 1da of the

devol atilizing extruder 100 Is also ma lower than a filling pressure
of the meghanigakmsgakt rdd Hendr32€ind tins PrEf&KIAd skhat paatimgui d delivery

punp
porticn 30 may decrease.
[0026]
In the devolatilizing extruder 100, the cavity

portion 34 is provided with the ligquid introduction port 36

10 and the liquid is introduced, thereby enabling the interior
of the cavity portion 34 to be in a pressurized state and
enabling the pressure to be higher than that of the gas
discharge port l4a of the devolatilizing extruder 100.
Therefore, 1t is possible to sufficiently suppress an

15 unreacted monomer and a polymer from penetrate into the
shaft seal bearing portion 30 through a flow path FP. The
pressure within a preferred range in the cavity portion 34
is appropriately set according to the size, extrusion
conditions and the like of the devolatilizing extruder, and

20 the pressure is made higher than that of the gas discharge
port lda of the devolatilizing extruder 100 and is also
made lower than a filling pressure of the mechanical seal
liguid 32¢. It is preferred that a liquid delivery pump

body is provided with a safety device such as a relief

25 valve so as to prevent the pressure from excessively

- 16 -



body is provided wwth a safety device such as a relief 25valve so as to
prevent the pressure fromexcessively - 16 - increasing. Al so, since the

devol atilizing extruder is provided with a pressure gauge and a safety
val ve according to a nmaxi mum wor ki ng pressure,

portion 34 is set so that the safety val ve does not operate. 5[0027]

The di stance between an i nner wall

the pressure in cavity

face of a through-hole 18 and a surface

of a shaft portion 20a of a screw 20 is appropriately set according to the
size, extrusion conditions and the like of the devolatilizing extruder, and
10is usually fromO0.1 to 2.0 mm and preferably from0.1 to 1.5 mm When

t hi s di st ance lirsTgBeeng haflehe wiffGree
may be likely to intrude into the flow g :FP
gd| B dr PhaRCERE Al GHEReRET ched 'Fargs? ' 1T HEy 15B8come
t%ortion 34
e pol yner of the

and pol yner
when the di st &fC& A

difficult to discharge the liquid introduced into the cavilty.
into the cylindef T@g g #ﬁé&

ath

Nle pressure 1
suppressing t

HAE" RIS TR ST 0

unr eact ed nononer._.fro

pol ymer

5

10

15

20

25

m%dsgg%gggi {ﬁéﬁéi ggpé«}%t‘glv%haaes% Jhearing

portion 30 naﬁxﬁgcrease.

evo i zi ng extruder 100,

[0027]

The distance between an inner wall face of a through-
hole 18 and a surface of a shaft portion 20a of a screw 20
is appropriately set according to the size, extrusion
conditions and the like of the develatilizing extruder, and
is usually from 0.1 to 2.0 mm, and preferably from 0.1 tc
1.5 mm. When this distance is more than the aforementioned
range, the unreacted monomer and polymer may be likely to
intrude into the flow path FP. In contrast, when the
distance is less than the aforementioned range, it may
become difficult to discharge the liquid introduced into
the cavity portion 34 into the cylinder 10 and thus the
effect of suppressing the polymer of the unreacted monomer
from adhering in the vicinity of shaft seal bearing porticn
30 may decrease.

[0028]

Iin the devolatilizing extruder 100, the polymer
composition is supplied from the polymer composition supply
port 12. At this time, a liquid polymer ccmposition is
converted into a vapor mist by adjusting the pressure in

the vicinity of the polymer composition supply port 12, and

At dovEd Llahgens t97e YRF8act ed mononer
| n contrast,

t he



conposition is supplied fromthe polynmer conposition supply port 12. At
this time, a liquid polynmer conposition is converted into a vapor m st by
adjusting the pressure in 25the vicinity of the polyner conposition supply
port 12, and - 17 - at least a part of the volatile conponent contained in
t he pol yner conposition is discharged through gas di scharge ports 14a, 14b
close to the polyner conposition supply port 12. The liquid, that is

i ntroduced through the liquid 5introduction port 36 and pass through the
cavity portion 34 and then discharged in the cylinder 10 through the fl ow

path FP, is mainly discharged_throu a . gas di scharge port back, vent)
14a, together i ll%a%t part? tof OFhEh%o‘?OQFithec%?%oﬁlgﬁf. ¢ 1iaa]ﬁ“oﬁcf/rjfﬁr K

conposition goes forward to _the 10sj.de, of e_.hol ut | by rotation
of The screw 26130 nogibesi T Vorar Ta ebape et Al ol hEFerhe polymer

conposi tion i ofjzed Mmnt.i Ly Qppg§j5ggg~5§a§?ﬁ§ t hg,pol yner
outlet 16, an O%ﬁgn{%%%c4§r§%és%2§%uge gggyﬁischapge p%rts b? ?45, 14d.

I'n addition tastherrlounygagt ed,JONAMRS &8V eRkoane addintibves being used
optionally and a vol atil'e by-product being produced during the

pol ynmeri zat i onnpreaessial @oeonsai el dak st beryvojtatthke ceonppnent-ibhad4i s
di scharged through the gas discharge port 14. Thus, it is possible to
obtai n a devolatli thgedlipelhymged in the cylinder 10 through the flow
path FP, is mainly discharged through a gas discharge port
(back vent) l4a, together with a part of the volatile
component. The polymer composition goes forward to the
10 side ¢of the polymer outlet 16 by rotation of the screw Z0
and most of the volatile component ccntained in the pclymer
composition is vaporized until the polymer composition
reaches the polymer outlet 16, and then discharged through
gas discharge ports 1l4b, 14c, 14d. 1In addition to the
15 unreacted monomer, a solvent and additives being used
optionally and a volatile by-product being produced during
the polymerization process are contained in the volatile
component that is discharged through the gas discharge port
14. Thus, it is possible to obtain a develatilized polymer
20 through the polymer cutlet 16, from which most of the
volatile component has been removed. The poelymer can be
obtained, for example, in the form of pellets.
[C029]

The aforementioned devolatilizing extruder 100 can be

25 suitably used to produce a (meth)acrylic polymer that is

_18_



20t hrough the polyner outlet 16, from which nost of the volatile conponent
has been renoved. The pol ynmer can be obtained, for exanple, in the form of
pell ets. [0029] The af orenentioned devol atilizing extruder
100 can be 25suitably used to produce a (nmeth)acrylic polynmer that is - 18
- obtained by polynerizing a nononer m xture containing nethyl
(nmeth)acrylate as a mai n conponent anong pol yners. [0030] In the

devol atilizing extruder 100, there is no 5Sparticular |
nunber of gas discharge ports 14 fornmed in the cylinder

mtation on the
10. Wiile the

constriction in which four _gas di,schar%gfl orts‘lilare grovjded was

described in EP§A11ed the BRaMBEr L of "G ds BHarye Hort s

Tf%%@%efrmnlto

3, of 5 Of M. 1oMmINS i eyeol nt. of 08T ILESALLY . dhzehangiagsthe 11 quid

i ntroduced t hroug qui nt rodaction por

atile

conponent in t@%3g?lyner conposition, the cylinder 10 preferably includes
one or nore of gas discharge ports (back vents) provided between the

pol yner conposi tionysupRl ¥iepQit: 2 And 1bride shaftiseal deawi ng portion

30, and one or nore of gas discharge ports (fore vents)

provi ded between

the pol yner ceupesttion 1SupphyiPOrdn kAecandmbde qrolgypediottidefe p6rtand nore
preferably one back vent and one to three fore vent. [0031] 20There is no
particul ar |i mat abreed am tthe nuhbeterofl 0scrigvs e2@husechdtrichiéodevol atili zi ng

extruder 100. The nunber of screws is preferably one to two, and nore
which four gas discharge ports 14 are provided was

described in Fig. 1, the number of gas discharge ports 14

may be from 1 te 3, or 5 or more. From the viewpoint of

10 efficiently discharging the liquid introduced through the

liguid introduction port 36 and the volatile

compornent in

the polymer composition, the cylinder 10 preferably

includes one or more of gas discharge ports (back wvents)

provided between the pelymer composition supply port 12 and

15 the shaft seal bearing porticn 30, and cne or more of gas

discharge ports (fore vents) provided between the polymer

composition supply port 12 and the polymer outlet 16, and

more preferably one back wvent and one to three fore vent.

[0031]

20 There is no particular limitation on the number of

screws 20 used in the devolatilizing extruder 100. The

number of screws is preferably one to two, and more

preferably two. A twin-screw devolatilizing

including two screws 20 is preferred since a

extruder

(meth)acrylic

25 polymer can be efficiently produced. There is no



preferably two. A tw n-screw devolatilizing extruder including two screws
20 is preferred since a (neth)acrylic 25polynmer can be efficiently

produced. There is no - 19 - particular limtation on the dianeter of the
screw 20, and is usually from9100 to 450 mm [0032] The net hod
for devolatilizing extrusion of a polynmer 5conposition and the nethod for
produci ng a polyner of the present invention will be described bel ow

[ 0033] The net hod for producing a polynmer of the present invention

is a method conprising a step of continuously 10supplying a raw materi al
contai ning a nononer, a radical polynerization initiator and chai n
transfer agenParaterapdiyibat 2t i¥h theatt i fesdefbe 82 St8p 2§f and

pol ymeri zi ng the nmononer_in t g pol ymeri zati on reaction vessel to obtain a
pol yner conpo§FtP6ﬁa%Bhﬁ§PHiﬂg 3 pol F™and a vol atile 15conponent
cont ai ni ng an Bﬂgg?cted nmononer; and a step of supplying the pol yner
conposition i nt6°a cylinder through a polyner conposition supply port in

the devolatilizing gl Luderaotol N Rresent .|y enkl-08ioand al $o15uppl ying a
liquid containing a polynerization inhibitor to a cavity
5 composition and the method for producing a polymer of the
present invention will be described below.
[0033]
The method for producing a polymer of the present
invention is a method comprising a step of continuously
10 supplying a raw material containing a moncmer, a radical
polymerization initiator and a chain transfer agent into a
polymerization reaction vessel; a step of polymerizing the
monomer in the polymerization reaction vessel to obtain a
polymer composition containing a pelymer and a volatile
15 component containing an unreacted monomer; and a step of
supplying the polymer compcsition into a cylinder through a
polymer composition supply port in the devolatilizing

extruder of the present invention, and also supplying a

liguid containing a polymerization inhibitor to a cavity

20 portion through a liquid intreduction port, and to
discharge the volatile component through the gas discharge
port and to discharge the polymer after devolatilization
through a polymer outlet , respectively. The respective
steps will be described in detail below.

25 [0034)]
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20portion through a liquid introduction port,
conponent through the gas discharge port and to discharge the polyner after
devol atilization through a polymer outlet , respectively. The respective

steps w

be described in detail below 25[0034]

and to discharge the volatile

- 20 - Fig. 3is a

schemati c bl ock di agram showi ng a producti on system of a polyner. As shown
first, an initiator conposition and a nononer conposition are

in Fig.

bl ended in an initiator blending vessel

31

101 and a nonomrer 5bl endi ng vessel

102, respectively. The initiator conposition is prepared by m xing a

r adi cal

pol ymeri zation initiator,

a nononer and a chain transfer agent. The

nmononmer conposi ti onFig- pt dFapedchatiig RGCEX MbfoFER ahe" T HKain transfer
agent. Then, the blended initiator 1Qconposit

are conti nuouyPRGhpPE etV T-6"apot VifERIZat i JiF

pol ymeri zation reaction is carried OUtt&%gQ§5gm

radi cal pol ymetl 2at oA A5iIFELEL bt “Arid

sel ected

10

15

20

25

c

er C

aln tra

i on and, nononer, ¢ osition
g&t‘f’ibrh Es}@ssél' gggs,t'where a
LT lhy | P8 Tonomer, the
S

er agent are

blended in an initiator blending vessel 101 and a monomer

blending vessel 102, respectively.

The initiator

composition is prepared by mixing a radical pelymerization

initiater, a monomer and a chain transfer agent. The

monomer composition is prepared by mixing a monomer and a

chain transfer agent. Then, the blended initiator

composition and monomer composition are continuocusly

supplied to a polymerization reaction vessel 103, where a

polymerization reaction is carried out.

[0035]

Herein, the monomer, the radical polymerization

initiator and the chain transfer agent are selected

according to a polymer to be preduced.

The case where a

(meth)acrylic pclymer such as polymethyl methacrylate is

produced will be described below as preferred embodiment.

In the present description, “(meth)acryl” means “acryl” and

*methacryl” corresponding thereto.

[003¢g]

There is no particular limitation on the moncmer used

as a raw material of a (meth)acrylic polymer. Examples

thereof include an alkyl (meth)acrylate alene (an alkyl

group having 1 to 4 carbon atoms)

- 21 -

alcne,

or a mixture of



according to a polyner to be produced. The case where a (neth)acrylic

pol ymer such as polynethyl nmethacrylate is produced will be descri bed bel ow
as preferred enbodinent. In the present description, "(meth)acryl” neans
"acryl" and 20"nethacryl " correspondi ng thereto. [0036] There is no

particular limtation on the nonomer used as a raw material of a
(meth)acrylic polyner. Exanples thereof include an al kyl (neth)acryl ate

al one (an al kyl 25group having 1 to 4 carbon atons) al one, or a m xture of
- 21 - not less than 80% by mass of an al kyl (neth)acrylate (an al kyl

group having 1 to 4 carbon atons) and not nore than 20% b nas§ of the
ot her vinyl nowembess Hawn §0&opwinater o7 apl e Wit (FREM W% e tret Y acryl at e.

Exanpl es of 5the al kyl of the al kyl (nmeth)acryl ate n_ al kyl group having 1
to 4 carbon atdfEy 9HEHU&€VHE9h§U¥)étﬁ?Fg%%fﬁ%Hﬁbl?ggs%%fg%§ﬁ,£ﬁ?ﬁutyl
t-butyl and the_ ljke and, anpng al kyl . th , . fret hyl
(neth)acyylatg%Psgﬁr%ﬁ%ﬁ'Pgdggfdﬁgffyfﬁéggﬁ%%ggk%#%#ﬁg %%Eolynerizable vi nyl
nmononer i nclude ggeteh%flzcar Lat e other thap ‘i%kﬁ'aﬂkflég@f‘ hkaghyl &t e« an

al kyl group haang 0 carbon atons), such as bénzyl (neth)acrylate and
2-ethylhexyl (mpth)pervdake. Ynsat urpkedacayhoyli-6 ackes qioupcid _
anhydri des thereof, such as l1l5acrylic acid, nethacrylic acid, maleic acid,
i taconi ¢ aci dnavahgi € @nhydeirden adthais) acapl eaantutari deschyidr oxyplropyl,
group-cont ai ni ng nononers such as 2-hydroxyethyl acrylate, 2- hydroxypropyl
acryl ate, nonagbyeeppl, achylat e, t 2euthyidroryetdylikeethacraate alkyl

hydr oxypropyl nethacryl ate and 20nonogl ycerol nethacryl ate;

ni t r ogen- cont dimpicthfjaconcrmess methyl (meth)acrylate is preferred.

[0037]

10 Examples of the copolymerizable vinyl monomer include
(meth)acrylate other than the alkyl (meth)acrylate (an
alkyl group having 1 to 4 carbon atoms), such as pbenzyl
(meth)acrylate and 2-ethylhexyl {meth)acrylate; unsaturated
carboxylic acids or acid anhydrides thereof, such as

15 acrylic acid, methacrylic acid, maleic acid, itaconic acid,
maleic anhydride and itaconic anhydride; hydroxyl group-
containing monomers such as 2-hydroxyethyl acrylate, 2-
nydroxyprepyl acrylate, monoglycerol acrylate, 2-
hydroxyethyl methacrylate, hydroxypropyl methacrylate and

20 moneoglycerol methacrylate; nitrogen-containing monomers
such as acrylamide, methacrylamide, acrylonitrile,
methacrylonitrile, diacetoneacrylamide and
dimethylaminoethyl methacrylate; epoxy group-containing
monomers such as allyl glycidyl ether, glycidyl acrylate

25 and glycidyl methacrylate; and styrenic monomers such as

- 22 -



such as acryl am de, nethacrylam de, acrylonitrile, methacrylonitrile,

di acet oneacryl am de and di net hyl am noet hyl net hacryl ate; epoxy
group-cont ai ni ng nononers such as allyl glycidyl ether, glycidyl acrylate
25and gl ycidyl nethacrylate; and styrenic nononers such as - 22 - styrene
and a-net hyl styrene. [0038] When the present invention is applied to
t he production of (metn)acryl ate-based pol yner, exanples of the

5pol yneri zation initiator to be supplied to a reaction vessel include a
radi cal polynerization initiator. Exanples of the radical polynerization
initiator include azo conmpounds such as azobi si sobutyronitrile,

azobi sdi net hyblaleroring preethylbldivseypel ohexanenitril e,

101, 1' - azobi s(1- acet oxy-| - phenyl et hane), dimethyl 2,2'- azobisisobytylate
and 4, 4' - azobil894%yanoval eri ¢ acid; and organi ¢ peroxi des such as benzoyl

per oxi de, |auroyl peroxide, acetyl .peroxide,, capryl peroxide, 2,4-

di chl or obenzoyl ~per fﬁégeigﬁﬁﬁﬁ%ﬁ 1%3?8§Fﬂéfjﬁgggé%§$8V%ﬁgﬁexylsulfonyl
peroxide, t-butyl peroxypivalate, t-buty -2-et hy oate

L 0 but yl BEr eyl Shexdnan Ao i b B FETaS) AR08t e
trimethyleycl ghexane . L;1ndinfe haxyl pergxys 3B thi etdudigyal ohexane,

i sopropyl peroxydi carhonate, 1sobutyl 20peroxydi carbonate, s-butyl

per oxydi car boRatge1 NrrRUtyik Qef%ydﬂlc%wgﬂ@iﬁaatabat hyk hexydr.
per oxydi car bonat e, bis(4-tbutylcycl ohexyl) peroxydi carbonate,

t - anmyl per oxy- Bxexpyds hexaneat £4i ds 11 p3,1 3mt et ranmetinhy hbut ytopemaxydet hyl
hexanoat e,
azo compounds such as azobisisobutyronitrile,
azobisdimethylvaleronitrile, azobiscyclohexanenitrile,

10 1,1’ ~azobis (l-acetoxy—-1-phenylethane), dimethyl 2,2'-
azobisisobytylate and 4,4’ -azobis-4-cyanovaleric acid; and
organic peroxides such as benzoyl peroxide, laurcyl
peroxide, acetyl peroxide, capryl percxide, 2,4-
dichlorobenzoyl percxide, iscbutyl peroxide,

15 acetylcyclohexylsulfonyl peroxide, t-butyl peroxypivalate,
t-butylperoxy-2-cthyl hexanoate, 1,1-di-t-
butylperoxycyciohexane, 1,1-di-t-butylperoxy-3,3,5-
trimethylcyclohexane, 1,1-di-t-hexylperoxy-3,3,5-
trimethylcyclohexane, isopropyl peroxydicarbonate, isobutyl

20 percxydicarbonate, s-butyl peroxydicarbonate, n-butyl
peroxydicarbonate, Z-ethylhexyl peroxydicarbonate, bis(4-t-
butylecyclohexyl) peroxydicarbonate, t-amylperoxy-Z2-ethyl
hexancate, 1,1,3,3~tetramethylbutyl peroxy-ethyl hexanoate,
1,1,2-trimethylpropyl peroxy-2-ethylhexancate, t-butyl

25 peroxyisopropyl monocarbonate, t-amyl percoxyisopropyl
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1,1, 2-trinethyl propyl peroxy-2-ethyl hexanoate, t-butyl 25peroxyi sopropyl

nonocar bonat e,
per oxy- 2- et hyl

t-anyl peroxyisopropyl - 23 - nonocarbonate, t-butyl
hexyl carbonate, t-butyl peroxyallyl carbonate, t-butyl

per oxyi sopropyl carbonate, 1,1, 3, 3-tetranethyl butyl peroxyi sopropyl

nonocar bonat e,

1,1, 2-trinethyl propyl peroxyi sopropyl 5nopnocarbonat e,

1,1, 3, 3-tetranet hyl butyl peroxyisononanoate, 1,1, 2-trinethyl propyl
per oxyi sononanoate and t-butyl peroxybenzoate. These pol ynmeri zation

initiators may be used alone, or a mxture of two or nore kinds nay be
used. [0039] 10There is no particul ar

[imtation on the bl end anount of the

radi cal pol yneenpat rlomdtsit tabetyl aredokle btehd assdntarenidEal Fy from
0.001 to 1 part by mass based on 100 parts b%ynass of the nononer as a raw

mat eri al . \Whe®VaYhi REUPY G YEWe2 BOoFe ki Rd

15initiators

pol yneri zat i oir3-RPE:EE orl 'duppPT eEF 135S

s used, the total used a

according to the po

| to.b d d_the ki
and i s not paftreUr ANy it Satt b TG BBSERLT (ant L GRtFar. axanpl

i'nvention. For exanple,

20the radical pALYOPLIZALL OF h1LLEALOL i cRY BEANADLY B BllidcRancate,

polynmeri zation inirtrator 1n ich a

e at” a polynerization

bfPSREY L APP BN mer i zat i on
nmount be wi.thin this range. The
h?ﬁ@“?ﬁﬁéﬁ?@ﬁy§3%%%ﬁp{% selegted

used

tenperature i3, 6hi pi e 1uL 6o, WIS e sBaLA zhd i@ ahdt heopolymer i zati on
an

tenperature is nore t

t he radical

10

15

20

25

peroxybenzoate., These polymerizatien initiators may be
used alone, or a mixture of two or more kinds may be used.
[0039]

There is no particular limitation on the blend amount
of the radical polymerization initiator, and the blend
amount is usually from 0.001 to 1 part by mass based on 100
parts by mass of the monomer as a raw material. When a
mixture of two or more kinds of radical polymerization
initiators is used, the total used amount may be within
this range. The polymerization initiator supplied into the
reaction vessel is selected according to the polymer to be
produced and the kind of a raw monomer used and is not
particularly limited in the present invention. For exzample,
the radical polymerization initiator is preferably a
radical polymerization initiator in which a half-life at a
polymerization temperature is within 1 minute. When the
half-life at the polymerization temperature is more than 1
minute, the reacticn rate decreased, and thus the radical

polymerization initiator may be unsuited for the

- 24 -

m nute, the reaction rate decreased, and thus



25pol yneri zation initiator may be unsuited for the - 24 - polynerization
reaction in a continuous polynerization device. A relationship between the
tenperature of the radical polynerization initiator and the half-life is
described in various docunents and technical data of 5manufacturers for
each kind of the radical polymerization initiator. In the present

i nvention, values described in a known products catal og of Wako Pure

Chem cal Industries, Ltd., KAYAKU AKZO CO., LTD. or the |like were used.

[ 0040] 10When the present invention is applied to the production of a
(et h) acryl at e-based polyner, a chain transfer agent_can be hlended in a
reaction vesséllsBenszaty cadiastt e ifpPetdl By WRiPgRP L BFe T HE poPyner to be
produced. The chain transfer agent may be either a nonofun t%onal or

15pol yf unct i oA *ERai A EFARSF A HEeRECYESPG i ECTRAMDIES Pherde

eof include

al kyl mer capt ans sucg as propyl per capt.an, . but yl mercapt ap., hexyl.mer capt an,
oct yl mer capt arf 2922 t?é%ﬂ%ﬁ%@%ﬁe%%%d%ﬁ%lgﬁﬁr éqecyﬁnerggpfan; aromati c

e capt ans such s phenyl pELeant an, and.t bi oot aseln; 20mes captans having not

nore than 18 carbon a as yl ene thioglycol; polyhydric al cohols

such as et hyl ene,ghycolerNeopeniyl 1ahycek, chd inRiibyh obprepaneation
pentaerythritol, dipentaerythritol, tripentaerythritol and sorbitol; those

obt ai ned by estgkifybng anhyek podscgeouprdsichh thiwg yrekireébaci th or
3-nmercaptopropionic acid, 1,4- - 25 -
known products catalog of Wako Pure Chemical Industries,
Ltd., KAYAKU AKZO CO., LTD. or the like were used.
[0C40]

10 When the present invention is applied to the
production of a (meth)acrylate-based polymer, a chain
transfer agent can be blended in a reaction vessel so as to
adjust the molecular weight of the polymer to be produced.
The chain transfer agent may be either a moncfunctional or

15 polyfunctional chain transfer agent. Specific examples
thereof include alkylmercaptans such as prepylmercaptarn,
butylmercaptan, hexylmercaptan, cctylmercaptan, 2-
ethylhexylmercaptan and dodecylmercaptan; aromatic
mercaptans such as phenylmercaptan and thiocresol;

20 mercaptans having not more than 18 carbon atoms, such as
ethylene thioglycol; polyhydric alcohols such as ethylene
glycol, neopentyl glvcol, trimethylolpropane,
pentaerythritol, dipentaerythritol, tripentaerythritol and
sorbitol; those obtained by esterifying a hydroxyl group

25 with thicglycolic acid or 3-mercaptopropicnic acid, 1,4-
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di hydr onapht hal ene, 1, 4,5, 8-tetrahydronapht hal ene, pterpinene, terpinolene,
1, 4-cycl ohexadi ene, 1,4- cycl ohexadi ene, hydrogen sulfide and the |ike.
These chain transfer agents nay be used alone, or two or nore 5kinds may be
used in conbination. [0041] Since the blend anmount of the chain
transfer agent varies depending on the kind of the chain transfer agent
used and the like, there is no particular limtation on the 10 bl end
anount. For exanple, when nercaptans are used, the blend anount is
preferably from0.01 to 3 parts by nmass, and nore preferably from0.05 to 1
part by mass, based on 100 parts by mass of the nononer as a raw material.
The use amuntdiWehpmertihelpangel ik Spletek ray Hioneehtst Herostability is
satisfactorily maintai ned w thout inpairin? nmechani cal ploperties of the
pol yner. When “ERBI BF Sror€ TR RAket: chdir RYEF e caGent s are used in

conbi nation, the total use a nt may ,adj usted within this range.

20[ 0042] CYCAOB%WEZag?‘gﬁoqeélaéfliligﬁg%eﬁggl g_th)Bfl[}(seéd i'n the present
enbodi ment i s g vessel type react of, equi poed Wl astifg el the stirrer
enabl es a sol Gtion rn & vesser ?o C nver? intc a substantia F& conpl etely

m xed stafe. hi ks 25Pqssihly 10 Us@in@SidnStirring inpeller, a Maxblend -
26 - inpeller manufactured by Sum tono Heavy Industries, Ltd., a paddle

inpel ler, a dqubkeyhelical ribbon inpeller, an MG inpeller, a full zone
i npel I er manufactured by Shinko Pantech Co Ltd. and the |ike, however,
there is no 5Sparticsimfe lthgi baéndmmouhti £ prief emmed toamtfeachganbuffl e
varies depending on the kind of the chain transfer agent
used and the like, there is no particular limitation on the
10 blend amount. For example, when mercaptans are used, the
blend amount is preferably from €.01 to 3 parts by mass,
and more preferably from 0.05 to 1 part by mass, based on
100 parts by mass of the monomer as a raw material. The
use amount within this range is preferred since
15 thermostability is satisfactorily maintained without
impairing mechanical properties of the polymer. When two
or more kinds of chain transfer agents are used in
combination, the total use amount may be adjusted within
this range.
20 [0042]
A polymerization reaction vessel 103 used in the
present embodiment is a vessel type reactor equipped with a
stirrer. The stirrer enables a solution in a vessel to

convert into a substantially completely mixed state. Tt is

25 possible fto use, as a stirring impeller, a Maxblend
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SO as to increase the stirring effect. [0043] As a matter of course,
it is preferred that the stirring efficiency is as high as possible. The
stirring 1l0power that is nore than the necessity is not preferred since
only surplus heat is applied to a reaction vessel. Therefore, the stirring
power is fromO0.5 to 20 kWnB, and preferably from1l to 15 kWnB. It is
necessary that this stirring power is increased as the viscosity of a
content 15liquid, namely, the content of the polyner becomes |arger. [0044]
The pol ynerization reaction vessel 103 is preferably in a state of being
filled with a liquid, which is substantially free froma vapor phase. Wen
t he 20pol yner iizweildar reavifasnuyedsel Sugifang Beatre I8AVPEI P f iMFed Rith a

| i qui d, adhesi on and production of the polynmer on a va hase rtion and
a vessel innePaR&LP %@&ﬁ#%ﬁ§'aag%%@W%?nH9§lF%%e?*éhﬁ? éPEggﬁﬁgrégég@g and t hus

deterioration  in qualit Hgﬁ to mxing. of themin the Zoproduct can be
suppr essed. Nﬁf@ﬁ@i??’§¥ ?tﬁ8n%pFW? 1ng9??u*v%%ﬁﬁe o) _%me pol yneri zati on
e e Rl RO LA M PR el
5 particular limitation. Tt is preferred tc attach a buffle
so as to increase the stirring effect.
[0043]

As a matter of course, it is preferred that the

stirring efficiency is as high as possible. The stirring

10 power that is more than the necessity is not preferred
since only surplus heat is applied to a reaction vessel.
Therefore, the stirring power is from 0.5 to 20 KkW/m®, and
preferably from 1 to 15 kWw/m’>. It is necessary that this
stirring power is increased as the viscosity of a content

15 liguid, namely, the content of the polymer becomes larger.
[0044]

The polymerization reaction vessel 103 is preferably
in a state of being filled with a ligquid, which is
substantially free from a vapor phase. When the

20 polymerization reaction vessel is in a state of being
filled with a liguid, adhesion and production of the
polymer on a vapor phase portion and a vessel inner wall
face as a gas-liguid interface are suppressed, and thus

deteriocration in quality due to mixing of them in the

25 product can be suppressed. Morecver, since the entire
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5103 with a liquid, it is nost sinple to dispose an outlet of a solution in
a vessel on the top portion of a reaction vessel. In this case, a supply
port of a raw material (an initiator conposition and a nonomer conposition)
is preferably provided at the | ower portion of the 10pol ynerization
~reaction vessel 103. It is desired to prevent a gas of a nononer from
generating in the polynerization reaction vessel 103. For that purpose, it
is preferred to adjust the pressure in the vessel to a vapor pressure or
nore at a tenperature of a content liquid. 15This pressure is generally
fromabout 10 to 20 kg/cnR. [0046] _ The interior of the

pol yneri zat i oVor-8aet ¢ orihfeBsbrmanFatd opr BFEFEY VPASEan 1hs FPat B8 state that

is substantially free from.inflow outfl ow of heat fromthe 20outside.
Namely, it isSpré&fetf¥ed P&lgﬂf?é; K& U EERPET At e OF n TS 8act i on vessel

and the tenperatyre on the side of the reaction vessel outer wall face to
about the sané tengerature. Specifically, a jacket is disposed, for

exanpl e, at the SidﬁxQLd&QetéeﬁﬁﬂiQﬂeVS§§§g?ﬁH%§E?Mﬁ%éa56¥8% 22and; t he

tenperature of the reaction vessel outer 1\ - allowed to fol l ow
the tenpesatunesi §itde neaGthon vasSabsUSs N1t @3Ny ot hes sheatiredi um or

the like, and thus nearly the sane tenperature can be achi eved.

of a solution in a vessel on the top portion of a reaction
vessel. In this case, a supply port of a raw material (an
initiatcor compositicon and a monomer composition) is
preferably provided at the lower portion of the

10 polymerization reaction vessel 103. It is desired to
prevent a gas of a monomer from generating in the
polymerization reaction wvessel 103. For that purpose, it
is preferred to adjust the pressure in the vessel to a
vapor pressure or more at a temperature of a content liquid.

15 This pressure is generally from about 10 to 20 kg/cmz.
[0048]

The interior of the polymerization reaction vessel

103 is preferably in an insulated state that is
substantially free from inflow/outflow of heat from the

20 outside. Namely, it is preferred toc adjust the temperature
in the reaction vessel and the temperature on the side of
the reaction vessel outer wall face to about the same
temperature. Specifically, a jacket is disposed, for
example, at the side of the reaction vessel cuter wall face

25 and the temperature of the reaction vessel outer wall is

- 28 -



[0047] 5The polynerization reaction vessel 103 is kept in an insul ated
state since a formation of a polyner on the reaction vessel inner wall face
can be prevented and self-controllability of being capable of suppressing a
runaway reaction by stabilizing the polynerization reaction is 10i nparted.
It is not preferred to adjust the tenperature of the reaction vessel inner
wall face to a tenperature that is excessively higher than that of the
content liquid since surplus heat is applied to the interior of the

reaction vessel. It is preferred that a tenperature difference 15between
the interior of the reaction vessel and the reacti on vessel outeé wal | is
as small as pdesPBEe. tHIWEvEY, it TERpaF AfTr's iy P& actUalYSF=4d) usted to

a variation within a range of about 5C. [0048], 2Q0l.n the present enbodi nent,
heat generate&SFﬁgtﬁ%gﬁ%lfﬁg?F2%ﬁ$%HK§%5&t?5ﬁh5%g§3F’1% 1*h§ﬁbF§?QPY

polynerizatioqhgeggﬂgn n@%&thpg_ q?%ei§c9{$%§§ably wel | - bal anced with

quantity of heat take a l'rqui syrup- pol ymer conposition that is
di scharged fraqmthe pol ymerization 25reaction vessel 103. Quantity of heat
taken by the polyner - 29 -

5 The polymerization reaction vessel 103 is kept in an

insulated state since a formation of a polymer on the
reaction vessel inner wall face can be prevented and self-
controllability of being capable of suppressing a runaway
reaction by stabilizing the polymerization reaction is

10 imparted. It is not preferred to adjust the temperature of
the reaction vessel inner wall face to a temperature that
is excessively higher than that of the content liquid since
surplus heat is applied to the intericr of the reaction
vessel. Tt is preferred that a temperature difference

15 between the interior of the reaction vessel and the
reaction vessel outer wall is as small as possible.
However, the temperature may be actually adjusted to a
variation within a range of about *5°C.

[0048]

20 In the present embodiment, heat generated in the
pelymerization reaction vessel 103, namely, polymerization
heat and stirring heat is preferably well-balanced with
quantity of heat taken by a liquid (syrup-like) polymer
composition that is discharged from the polymerization

25 reaction vessel 103. Quantity of heat taken by the polymer
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conposition is determ ned by the anount, specific heat and tenperature

(pol ynerization tenperature) of the polyner conposition. [0049] 5The

pol ynmeri zation tenperature varies dependi ng on the kind of the radical

pol ynerization initiator used and is preferably from about 120 to 180C, and
nore preferably from 130 to 180C. When this tenperature is too high, the
obt ai ned pol yner exhibits | ow syndiotacticity, and thus the 10anount of

ol i goner produced may increase and heat resistance of the resin may
deteriorate. [0050] The average residence tinme in the polynerization
reaction vessel 103 is preferably not |less than 15 m nutes 15nor re than
2 hours, and FEFBOPHETEY di5l fehoriinsss Pyhaie 2% ut 8BS nbi i Tdrétt Adn 1.5
hours. Wen the aver age residence time i s | onger éhag Eﬁe nqpesgity, t he
amount of an SFMEORET UK A Wert 1o tFTRET P Sdued - Théiedses and thus
heat resistance of tperproduct may deteriorate. The 20average resi dence
time can be a&fﬁg?%ﬁ;ﬁ§'changing the supply anmount of the nononer per unit
time. [0051] 0049] It is possible to use, as the initiator blending
vessel 101 an& the” nononer bl endi ng vessel 102 used in the 25present

enbodi ment, a bl ending pressel: aui Rpedmpk e the vard30s-depending on
the kind of the radical polymerization initiator used and
is preferably from about 120 to 180°C, and more preferably
from 130 to 180°C. When this temperature is too high, the
obtained polyvmer exhibits low syndiotacticity, and thus the
10 amount of oligomer produced may increase and heat
resistance of the resin may deteriorate.
[0050]
The average residence time in the polymerization
reaction vessel 103 is preferably not less than 15 minutes
15 nor more than 2 hours, and more preferably not less than 20
minutes nor more than 1.5 hours. When the average
residence time is longer than the necessity, the amount of
an oligomer such as dimer or trimer produced increases and
thus heat resistance of the product may deteriorate. The
20 average residence time can be adjusted by changing the
supply amcunt of the monomer per unit time.
[0051]
Tt is possible to use, as the initiator blending
vessel 101 and the moncmer blending vessel 102 used in the

25 present embodiment, a blending vessel equipped with the
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sane stirrer as that of the aforenmentioned ol ynerization reaction vessel
103. In the initiator blending vessel 101, a radical polynerization
initiator is conpletely dissolved in a nonomer to obtain an initiator
solution. The 5tenperature in the initiator blending vessel 101 is

mai natiend at a tenperature at which a polynerization reaction does not
proceed, and preferably maintained at -20 to 10C. In contrast, the
tenperature in the nononmer bl ending vessel 102 is naminatiend at a
tenperature at which 10the nononer is not volatilized, and is preferably
mai ntained at -20 to, 10C. An initiator conposition and a nononer

conposi tion asHFEWShEeti 15 Lot t ik PH PhereBet BRC ALBERTAAd4pPl i ed into

t he pol ynerization.reactio sel_ 103 fromthe ipitiator blendi vessel
105 A the 1SFBABHEE GBI 1o vessel 109 by A SpuRb e Thatreke. Ho0ss

The amount of & 1Sel Db 1 @tokS0UROSLL10n SUPBL i od Jramibey L0135

bl endi ng vessél ol'ynerization reaction varies

dependi ng on LRCRCARAGILY @1 obPe: 20k k610t athe Soluaer] Zaticon react | on

vessel 103 and the anount is, for exanple, prefera from0.1 to 10 kg/ hr,

and nore gpref eabkyaftamil. $ntoisi Kt pibed dhecapacity of the
pol yneri zation reaction vessel 103 is 10 L. The anount of the nononer

conposi tion supphiededd o theenpao®ire22bl ending yvessabrilod icm t he
pol ymeri zation reaction vessel - 31 -
reaction does not proceed, and preferably maintained at -20
to 10°C. 1In contrast, the temperature in the monomer
blending vessel 102 is mainatiend at a temperature at which
10 the monomer is not volatilized, and is preferably
maintained at -20 to 10°C. An initiateor composition and a
monomer compositicn as raw materials of the polymer are
continuously supplied into the polymerization reaction
vessel 103 from the initiator blending vessel 101 and the
15 monomer blending vessel 102 by a pump or the like.
[0052]

The amount of the initiatcr composition supplied from
the initiator blending vessel 101 tc the polymerization
reaction vessel 103 varies depending on the capacity or the

20 like of the polymerization reaction vessel 103 and the
amount is, for example, preferably from 0.1 to 10 kg/hr,
and more preferably from 0.5 to 5 kg/hr, when the capacity
of the polymerization reaction vessel 103 is 10 L. The

amount of the monomer compositicn supplied from the monomer

25 blending vessel 102 to the polymerization reacticn vessel
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103 vari es dependging on the capacity or the |like of the polynerization
reaction vessel 103 and the amount is, for exanple, preferably from4 to 40
kg/ hr, and nore preferably from 10 to 30 kg/ hr, when the capacity of the
5pol yneri zation reaction vessel 103 is 10 L. [0053] There may be
used, as the nononer blended in the nononer bl ending vessel 102, not only a
fresh nmononer, but al so a nononer separated and recovered in an unreacted
10state as shown in Fig. 3. Wien the nononer is blended, it is commobn that
an inert gas is bubbled into the nonomer bl ending vessel 102 or dissol ved

oxygen is renoved by pressure reducig% deaeration, so as to prevent an

i nfl uence by di'SsBruiP GepgeAdintt ThdDReERRF 0T Chetpf eseift °f5&RBodi nent ,

it is not necessarily required to stricthy}éennve gissolv d .oxygen, and a
r

pol yneri zat i oRt&ARE+ GH *Can"B2°StUbIYSEa! T T &t Bt "8GeA THEudR ‘abdlt 1.5 to
Soomm "4 ol oo Sul 1 en U ends oy comeRLLlon

suppl i ed i nt o CREF n réaction ssél partitul arly

preferred to filref,wd o fidfer,naving anappropg ate size sel ected
according to the purposés S6 as’'to renove foreign matters in the case of

usi ng thesobt aiaed. POl MR, LBatheodBtekial 16 priancopti cal equi prent.
25[0054] - 32" - In the nmethod for producing a polynmer of the
present enbodi(ment; as descri bed above, an initiator conposition and a
nmononmer conposition as raw nmaterials of the polynmer are continuously
supplied into the priamemnagzabé orsddzaatsi Ohe monomer blended in the
monomer blending vessel 102, not only a fresh monomer, but
also a monomer separated and recovered in an unreacted
10 state as shown in Fig. 3. When the monomer is blended, it
is common that an inert gas is bubbled intec the monomer
blending vessel 102 or dissolved oxygen is removed by
pressure reducing deaeration, sc as to prevent an influence
by dissolved oxygen. In the method of the present
15 embodiment, it is not necessarily required to strictly
remove dissolved oxygen, and a polymerization reaction can
be stably carried out even though akout 1.5 to 3 ppm of
dissolved oxygen exist. When the blended monomer
composition is supplied into the polymerization reaction
20 vessel 103, it is particularly preferred to filter with a
filter having an appropriate size selected according to the
purposes so as to remove foreign matters in the case of
using the obtained polymer in the material for an optical
equipment.

25 [0054]
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S5vessel 103 fromthe initiator blending vessel 101 and the nonomer bl ending
vessel 102, and then at |east a part of a nononer is polynerized in the

pol ynmeri zation reaction vessel 103 to obtain a pol yner conposition

contai ning the polyner and the unreacted nononer. In the polynerization
10reacti on vessel 103, a polynerization nethod of the polyner nmay be either
a bul k polynerization using no solvent or a solution polynerization using a
solvent, and a bul k polynerization nmethod is particularly preferred. [0055]
15The polymerization is carried out by a continuous sol ution polynerization
method in the sane manner as in the aforenentioned conH%& ous bul k

pol ymeri zati on nethBH*jékﬁébFO@h%¥7Pﬁ@d§6+W%ﬁ%Fpéyﬂﬁﬁd) hgresent
pol ymeri zation reaction. solve sed in the p nerl ti. eaction
20may be appr 6B F)ng%?%/t'sé"‘ts E‘B’Flcﬁer‘?g a$8vg raarbv%ﬁé %eSlggn i nuous

sol ution polyne5|zat|on65§%g%£gn or_ tgg %5%mﬁﬁgia ng%.@@g%bqyﬁggly
to

limted, and exanples er €0 uene, xylene, ethylbénzene,

et hyl Isobutxgl kggg&%ugr%ﬁpyguﬁgﬁ%olmtstﬁyé Alicehol - ocdAneacdesane,

cycl ohexane, deca butyl acetate, pentyl acetate and the |ike. Anong -

33 - these SQE!681510§Q%%%n€he nethaneb: Btdydibenzesecantbibutyl tacetate are
preferred. The solvent can be added to one or both of an initiator

conposi ti on ar@namsPNOIRIdieeNpPessdl anz, Thedethen ra panti culrartl pii &ati on on
the proportion of the .

monomer is polymerized in the polymerization reaction

vessel 103 to obtain a polymer composition containing the

polymer and the unreacted monomer. In the polymerization

10 reaction vessel 103, a polymerization method of the polymer
may be either a bulk polymerization using nc solvent or a
solution polymerization using a solvent, and a bulk
polymerization method is particularly preferred.

[0055]

15 The polymerization is carried out by a continuous
solution polymerization method in the same manner as in the
aforementioned continuous bulk polymerization method,
except that the solvent is used in the pelymerization
reaction. The solvent used in the polymerization reaction

20 may be appropriately set according to a raw monomer of the
continuous sclution polymerization reaction or the like and
is not particularly limited, and examples therecf include
toluene, xylene, ethylbenzene, methyl iscbutyl ketone,

methyl alcohol, ethyl alcohol, octane, decane, cyclohexane,

25 decalin, butyl acetate, pentyl acetate and the like. Among



5 solvent, and the proportion is preferably from5 to 30% by mass, and nore
preferably from1l to 20% by nass, based on the entire polyner conposition.

[ 0056] The content of the polymer in the polymer conposition 10is
preferably from40 to 70% by nass. Wen the content of the polyner is too
hi gh, efficiency of mxing and heat transfer may decrease and thus
stability nmay becone worse. In contrast, when the content of the polyner is
too low, it nmay becone difficult to separate a volatile conponent
15cont ai ni ng an unreacted nononmer as a mai n conponent. [0057] The
pol ymer conposition produced in the polynerization reaction vessel 103 is
conti nuously é%??éc%%h“ﬁﬁ@ﬁ1Fﬁbu%%$yﬁ§F¥§%ﬁ}0ﬁ“¥@&é??%ﬁP%€§§%Puibé and 20
then optionally lead to a heater 104, In the heater 104, a _liquid polyner
conposi tion i§05Féﬁ%éP€HpFSFefﬁ%dquB%s%P%ﬁethE?EaEﬁrﬂfqgﬁfF%i%ﬁ%jngf

subsequent devyol atilization.ipn a devaolatilizi e 00 At .Lhis tine,
t he preheatinéofgn%éfﬁfdfétﬁg %?é?gFgﬁﬁél%%fﬂé éhééﬁ ?% a ?gﬁéelo 180 to

25220C. When Lg, Br eNeal ilg, t eaper atiiest folll ahehe! BaBpdNE on 34 che
(o) atlT Sl

af orenmenti oned range, a e conponent nay be ga ied and thus it may
become difficult Lo delddeheaphbitid At 18 Giyvenfhowrrates (0058] opNext,

t he pol yner conposition is supplied to the
mass, and more preferably from 1 to 20% by mass, based on
the entire polymer composition.
[0056]
The content of the polymer in the polymer composition
10 is preferably from 40 to 70% by mass. When the content of
the polymer is too high, efficiency of mixing and heat
transfer may decrease and thus stability may become worse.
In contrast, when the content of the polymer is too low, 1t
may become difficult to separate a volatile component
15 containing an unreacted moncmer as a main component.
[0057)

The polymer composition produced in the
polymerization reaction vessel 103 is continuously
extracted from the polymerization reacticn vessel 103 and

20 then optionally lead to a heater 104. 1In the heater 104, a
liguid polymer composition is preheated for the purpose of
increasing efficiency of subsequent devolatilization in a
devolatilizing extruder 100. At this time, the preheating

temperature is preferably adjusted within a range of 180 to

25 220°C. When the preheating temperature is higher than the
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devol atilizing extruder 100. As the devolatilizing extruder 100, the

af orenenti oned devol atilizing extruder 100 of the present invention is
used. The devolatilizing extrusion is carried out by continuously supplying
a 10pol yner conposition into a cylinder 10 through a pol ymer conposition
supply port 12 in the devolatilizing extruder 100, and al so supplying a

|l iquid containing the polynerization inhibitor to a cavity portion 34
through a liquid introduction port 36 to discharge a volatile 15conponent
cont ai ni ng an unreacted nononer as a main conponent through a gas di scharge
port 14 and to discharge a polyner after devolatilization through pol ymer
outlet 16, respeERTSAHIPretheakisd 2an8lehel IGHPPRERT dF2Y K& Hﬁabgﬂe o be
supplied are as described previously. 20[ 0059 : The devol atilizing
extrusion is éﬁﬁrF@ﬁsdﬁtmﬁg ﬂ%&?ﬁh&lgfbﬁ$§%éFl98%ﬁ3%fﬁ?gﬁ‘uédb%Q A

conti nuously sgggligﬂugga%go to 290C t hereby continuously separating and

r enovi ng nost 96f "t he Vol'atirT e conponent contai ning an 25unr eacted nononer
as a nain conqggsg}. Wth respect to the - 35 - pressure condition at the
time of devolatilizing extrusion, the pressure of a gas di scharge port

(back ven) 14a is adjusted dymtﬁié} achphge. Qfr abodtpp 0idb thotBe15 MPaG (in
ternms of gauge pressure) and the pressures of gas discharge 5ports (fore

vents) 14b, ldeyoldeh ar-anpespesaidatelyoadjristed wbtdliaridirzange of about
-0.09 to -0.02 MPaG (in terns of gauge pressure). The gasified volatile
conponent andepokydrer 6t ekhé nd otdhendevoddtddvicZibhgl extoraicett re@6rt hr ough
t he pol yner conposition supply port 12. At this tine, when
100 of the present invention is used. The devolatilizing
extrusion is carried out by continuously supplying a
10 polymer composition into a cylinder 10 through a polymer
composition supply port 12 in the deveolatilizing extruder
100, and also supplying a liquid containing the
pelymerization inhibitor to a cavity portion 34 through a
liguid introduction port 36 to discharge a volatile
15 compenent containing an unreacted monomer as a main
compcnent through a gas discharge port 14 and to discharge
a polymer after devolatilization through a polymer outlet
16, respectively. The kind and the flow rate of the liquid
to be supplied are as described previously.
20 [0059]
The devolatilizing extrusion is carried ocut by
heating a polymer composition to be continuously supplied
at 200 to 290°C thereby continuously separating and

removing most of the volatile component containing an

25 unreacted moncmer as a main component. With respect to the

- 35 -



10t he pressure of the back vent is decreased to -0.05 MPaG an entrai nnent
phenonenon arises at the back vent, and thus it is preferred to adjust the
pressure wi hin the aforenmenti oned range. In order to renove the volatile
conponent, the pressures of four vents are preferably 15adjusted within the
af orenenti oned range. Usually, a pressure regulating valve is disposed

bet ween the heater 104 and the devolatilizing extruder 100, thereby
adjusting the pressure at the tine of devolatilizing extrusion. [0060] 200n
or after the aforenmentioned devol atilizing extrusion, |ubricants such as

hi gher al cohols and higher fatty acid esters, an _ultravjolet absorber, a
heat stabiliz&FCSEUERIGHIdAG I agent , then tAREi St 570 1a§éht 2 HHb FHEVFIRY can be
added to the polynmer. 25[0061] - 36 " The volatklekco 1%“%%% ggntaining an
unr eact ed nondmEr PESSHRICh € oRpdIfETt aF 8enarded *Phf oligh-t he °gag di schar ge

port 14 is sent;.to a,nonomer recovery Lower 1PS. [he,vol aldle cgnponent
cont ai ni ng an “Unreact ed nonoher- as a 5SMAl N conponent contai ns i npurities

cont ai ned ori gi | y¢i ol_i.go r fNergs rimer,
9eBal | ¥ | LR MRROURI o 0LLUONRE S U838 8 hNielu:80H. Agd

and inpurities such as ar pol ymeri zation initiator residue. Wen the
pol ymeri zati opoirssCaFdtedeutl) bysd ha 46ont hAUOUS S@hUEL OFe PPlayiRREL At | On

met hod, a solvent can be 1Ocontained in addition to these inpurities. \Wen
I mpurities within a range of about -0.09 to -0.02 MPaG (in terms of

gauge pressure). The gasified volatile component and

polymer enter into the devolatilizing extruder 100 through

the polymer composition supply port 12. At this time, when

10 the pressure of the back vent is decreased to -0.05 MPagG,
an entrainment phenomencn arises at the back vent, and thus
it is preferred to adjust the pressure wihin the
aforementioned range. In order to remove the volatile
component, the pressures of four vents are preferably

15 adjusted within the aforementioned range. Usually, a
pressure regulating valve is disposed between the heater
104 and the devolatilizing extruder 100, thereby adjusting
the pressure at the time of devolatilizing extrusion.

[0060]

20 On or after the aforementioned devolatilizing
extrusion, lubricants such as higher alcohols and higher
fatty acid esters, an ultraviolet absorber, a heat
stabilizer, a celoring agent, an antistatic agent and the

like can be added to the polymer.

25 {0061}
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are accunul ated, the obtained pol yner undergoes col oration. Therefore,
inpurities are renoved fromthe unreacted nononer by a neans such as
distillation or adsorption in the nononer recovery tower 105, and then the
obt ai ned 15nmononer is recycled as a nononer for polynerization. For
exanple, in the nononer recovery tower 105, the nononer is recovered as a
distillatory solution froma tower top of the nononer recovery tower 105 by
continuous distillation, and then recycled to the nononer bl ending vessel
102. 20l npurities renoved in the nononer recovery tower 105 are di scarded
as wastes. The vol atil e conmponent containing an unreacted nononer as a main
component usual |y r&fer®la§iihos@HoReRhi eH o iRgsant HaEas0%by nass of the
unreacted nmononer is contained in the valatile cogFone tw:25 0062] - 37 -

c

In the nmethod™PEPM@EVHT &t FREZ T AYTRE TS FORCIH 9 Doyt §ftion and the

met hod for producing a polyner. described_above, it IS possible
sufficiently gﬁﬁﬁb%@?ﬁ ﬁrﬁn?ga%?éﬁ”ﬁb%Sn%rTO%fﬁﬁgl§ﬁ5?vgﬂ§§§§’Ia%gsthe li ke

from adheri ng ;i3 Lhe. i G BehyoflnShahl s6al, heatingapocd ianqaL .t he .

devol atilizing extruder, an us a polyner”can be continuously produced
over a |ofng peLiad-WiHQut caysi Nk anphebl 808 SUGR -88-000Fi Jiekal 00, of a

screw. [0063] 10The aforenenti oned nethod for devol atilizing extrusion of a
pol yner conposi kbesmand JTebbadr§ afudr @dugi iher and a trimer, and

impurities such as a radical polymerization initiator

residue. When the polymerization is carried out by the

continuous solution polymerization method, a solvent can be

10 contained in addition to these impurities. When ilmpurities
are accumulated, the cobtained polymer undergoes coloration.
Therefore, impurities are removed from the unreacted
monomer by a means such as distillation or adsorption in
the moncmer recovery tower 105, and then the obtained

15 monomer is recycled as a monomer for polymerization. For
example, in the monomer recovery tower 105, the monomer is
recovered as a distillatory solution from a tower top of
the monomer recovery tower 105 by continuous distillation,
and then recycled to the monomer blending vessel 102.

20 Impurities removed in the monomer recovery tower 105 are
discarded as wastes. The volatile component containing an
unreacted moncmer as a main component usually refers to
theose in which not less than 30% by mass of the unreacted

menomer is contained in the volatile component.

25 [0062]
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a polynmer can be suitably used in the production of a (nmeth)acrylic polyner
anong pol yners, and can be particularly suitably used in the production of
a 15(nmeth)acrylic polymer obtained by polynerizing a nonomer m xture
containing nmethyl (neth)acrylate as a nmain conponent. [0064] The pol yner
such as a (nmeth)acrylic polynmer obtained 20by the aforenenti oned nethod can
be suitably in various fields such as illum nations, signboards and
vehi cl es since excellent transparency and weat herability can be obtained.
The (meth)acrylic polynmer can be used particularly suitably in materials
for an optical disk substrate; materials for 25an optical equi pment such as
Fresnel |ens, |entikultde mensod fQ38d3V05@¢4kﬂﬁﬂn§uPH CU5t e © gna a di f fuser
panel used in a_backlight sgsten1of aliquid c ystal dlgplay

protective fr@ﬁﬂyﬂ%ﬁéFmEPSé Py EPgsPal "t dpitafrovehi'd & E@nﬁ%rs such as

o, a1 LA Coter, o DR Lamp, covet s Tyl 0 300 BBl ETRBIELs AN the

unreacted monomer, a polymer thereof and the like from

5 adhering in the vicinity of shaft seal bearing portion of
the devolatilizing extruder, and thus a polymer can be
continuously produced over a long period without causing a
problem such as poor retation of a screw.
[0063]

10 The aforementioned method for devolatilizing
extrusion of a polymer composition and method for producing
a polymer can be suitably used in the production of a
(meth)acrylic polymer among polymers, and can be
particularly suitably used in the production of a

15 (meth)acrylic polymer obtained by polymerizing a monomer
mixture containing methyl (meth)acrylate as a main
component.
[0064]

The polymer such as a {(meth)acrylic polymer obtained

20 by the aforementioned method can be suitably in various
fields such as illuminations, signboards and vehicles since
excellent transparency and weatherability can be obtained.
The (meth)acrylic polymer can be used particularly suitably
in materials for an optical disk substrate; materials for

25 an optical eqguipment such as Fresnel lens, lenticular lens,
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12: Pol ymer conposition supply port 1014: Gas di scharge port 16: Pol yner
outlet 18: Through-hole 20: Screw 20a: Shaft portion 1530: Shaft seal
bearing portion 32: Shaft seal portion 34: Cavity portion 36: Liquid

i ntroduction port 100: Devolatilizing extruder - 39 - CLAIM 1. A
devol atilizing extruder conprising: a cylinder having a polyner conposition
supply port, 5a gas discharge port, a polyner outlet and a through-hole; a
rotatable screwinserted into the cylinder through the through-hole; and

a light guide plate and a diffuser panel used in a
backlight system of a liguid crystal display, and a
protective front panel of a liquid crystal display; vehicle
members such as a tail lamp cover, a head lamp cover, a
5 visor and a meter panel; and the like.
Description of Reference Symbols
[0065]
10: Cylinder
12: Polymer composition supply pert
10 14: Gas discharge port
16: Polymer outlet
18: Through-hole
20: Screw
20a: Shaft portien
15 30: Shaft seal bearing portion
32: Bhaft seal portion
34: Cavity porticn
36: Liquid introductiocon port

100: Develatilizing extruder
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a shaft seal bearing portion supporting a shaft portion of the screw
extending fromthe through-hole to the 10outside of the cylinder; wherein
the shaft seal bearing portion includes a shaft seal portion, a cavity
portion formed between the shaft seal portion and the cylinder, and a
liquid introduction port for introducing a liquid containing a

pol ynmeri zation 15inhibitor into the cavity portion, and also the shaft seal
bearing portion has a gap serving as a flow path, through which a liquid
introduced into the cavity portion through the liquid introduction port is
di scharged into the cylinder, between an inner wall face of 20the

t hrough-hol e and a surface of the shaft“Adrti on of the screw. 2. The
devol atilizing extruder according to claiml1l, wherein the shaft seal
portion is forned of a nechanical 25seal. - 40 - 3. A nethod for

devol atilizing extrysion of ;2 POLYRY -G0POSILQLin&oMPr i Sing: suppl ying a
pol ymer conposi‘ti on containing a polyner an vol ati |l e conponent into a

scylinder through a, polyHRL: COOPGS! Ll AB1 SHAPIGHRALE < L8h thecdgvebatl ) 11 2i ng
extruder according toclaim1l1 or and al so
5 a gas discharge port, a polymer outlet and a through-hole;
a rotatable screw inserted into the cylinder through
the through-hole; and
a shaft seal bearing portion supporting a shaft
portion of the screw extending from the through-hole to the
10 cutside of the cylinder; wherein
the shaft seal bearing portion includes a shaft seal
portion, a cavity portion formed between the shaft seal
portion and the cylinder, and a liquid introducticn port
for introducing a liquid containing a polymerization
15 inhibitor into the cavity portion, and also
the shaft seal bearing portion has a gap serving as a
flow path, through which a liquid introduced into the

cavity portion through the liquid introduction port is

discharged intc the cylinder, between an inner wall face of

20 the through-hole and a surface of the shaft portion of the
sSCrew.
2. The devolatilizing extruder according to claim 1,

wherein the shaft seal portion is formed of a mechanical

25 seal.



supplying the liquid to the cavity portion through the liquid introduction
port to discharge the volatile conmponent through the gas di scharge port and
to di scharge a 10pol yner after devolatilization through the polyner outlet,
respectively. 4. The method for devolatilizing extrusion of a pol yner
conposition according to claim3, wherein the liquid is a 15liquid prepared
by di ssolving the polynerization inhibitor in a nononer used as a raw
material of the polyner. 5. A nethod for producing a polynmer, conprising
the steps of: 20continuously supplying a raw nmaterial containing a nononer,
a radical polynerization initiator and a chain transfer agent into a

pol yneri zati on reaction vessel; pol ymeri zing the monomer in the

pol ymeri zation reaction._ves 0 qQbta r.c siti on cont ai ni ng
D52 pol ymer ad a VoIRHTE CORPUTENE cone B hifis THA Ghr-Cact 68 I35 -
composition, comprising: supplying a polymer composition
containing a polymer and a volatile component into a
) cylinder through a pcelymer compesition supply port in the
devolatilizing extruder according to claim 1 or 2 and also
supplying the liquid to the cavity portion through the
liquid introduction port to discharge the wvolatile
component through the gas discharge port and to discharge a
10 pelymer after deveolatilization through the polymer cutlet,

respectively.

4. The method for devolatilizing extrusion of a polymer
composition according to claim 3, wherein the liquid is a
15 liquid prepared by dissolving the polymerization inhibitor

in a monomer used as a raw material of the polymer.

5. A method for producing a polymer, comprising the
steps of:
20 continuously supplying a raw material containing a

monomer, a radical polymerization initiator and a chain

transfer agent into a polymerization reaction vessel;
polymerizing the monomer in the polymerization

reacticn vessel to obtain a polymer composition containing

25 a polymer and a volatile component containing an unreacted
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nmononer; and suppl ying the polymer conposition into the cylinder

t hrough the pol ynmer conposition supply port in the devolatilizing extruder
according to claiml1 or 2 and al so 5supplying the liquid to the cavity
portion through the liquid introduction port to discharge the volatile
conponent through the gas discharge port and to discharge a polyner after
devol atilization through the polyner outlet, respectively. 10 6. The net hod
for producing a polynmer according to claim5, wherein the liquid is a

| i quid prepared by dissolving the polynerization inhibitor in the nononer.

- 42 -
monomer; and
supplying the polymer composition into the cylinder

through the polymer composition supply port in the
devolatilizing extruder according to claim 1 or 2 and also

5 supplying the liguid teo the cavity portion through the
liquid intreduction port te discharge the volatile
component through the gas discharge port and to discharge a
polymer after devolatilization through the polymer outlet,
respectively.

10
6. The method for producing a polymer according to claim

5, wherein the liquid is a liquid prepared by dissolving

the polymerization inhibitor in the monomer.



