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

devol atilizing extruder to be used in a production of a nethacrylic

10pol ymer, and a nmethod for devolatilizing extrusion of a pol yner
conposition using the sane, and a nethod for producing a nethacrylic

pol ymer. Background Art [0002] 15There have been known, as a method for
produci ng a pol yner such as a nethacrylic polymer, nethods in which a

pol yner conposition containing a neﬂﬁéEF§F£Hn%olyner and a volatile
conponent is obtained by a solution polynerization nmethod or a bul k

pol ymeri zati on met hod, and then the 20obt ai ned pol yner conposition is

componont |t nEE ORI MRINECK R Ginn * pRE BTOHERT EanE PRSI B LS et
Documents 1 ap@rgdn dPOW3kMER COMPOSITION USING THE SAME AND METHOD OF
5  PRODUCING METHACRYLIC POLYMER
Technical Field
[0001]

The present invention relates to a devolatilizing
extruder to be used in a production of a methacrylic

10 polymer, and a method for devolatilizing extrusion of a
polymer composition using the same, and a method for
producing a methacrylic pclymer.

Background Art
[0002]

15 There have been known, as a method for producing a
polymer such as a methacrylic polymer, methods in which a
polymer composition containing a methacrylic polymer and a
volatile component is obtained by a solution polymerization
method or a bulk polymerization method, and then the

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

[0003]

25 A screw inserted into a devolatilizing extruder used



25A screw inserted into a devolatilizing extruder used -1- in the

af orenenti oned nethod is supported by a shaft seal bearing portion of a
devol atilizing extruder, and a shaft seal portion is provided around a
screw in the shaft seal bearing portion. Various types of seal structures
are 5known as a seal structure that forns this shaft seal portion, and a
mechani cal seal is known as one of typical seal structures. Prior Art
Docunent s Pat eritn Dbeuméntrsnd0f DO04] Rethent iBosuppntrtdd IP-sA-<a43925aPat ent
Docunent 2: JP-A-2003-96105 Di scl osure of the Invention 15Problens to be
Sol ved by the hegerndoncfodes]|of a devalptg lpgéhangshrudend argl mecaditcal
seal liquid is used as a lubricating liquid of a sealing face. Therefore, a
convent i onal dé@@ﬂappFﬁiPﬁgl%x@¥Qﬁk§£4xﬁﬁﬂ@nﬁhé FBERANI tat"20dedt §8d1a

problemthat a part of the nechanical sea
bearing pcrtion. Various types of seal structures are

5 known as a seal structure that forms this shaft seal
portion, and a mechanical seal is known as one of typical
seal structures.

Prior Art Documents
Patent Documents
10 [0C04]
Patent Document 1: JP-A-3-49925

Patent Document 2: JP-A-2003-96105

Disclosure of the Invention
15 Problems to be Solved by the Invention
{0005]
In a mechanical seal, a mechanical seal liquid is
used as a lubricating liquid of a sealing face. Therefore,
a conventional devolatilizing extruder using the mechanical
20 seal had & problem that a part of the mechanical seal
liquid leaks out through a shaft seal portion when an
operation is continuously carried out over a long period
and thus a polymer composition and a methacrylic polymer to
be produced may be contaminated. When the polymer

25 composition and the methacrylic polymer to be produced are



liquid | eaks out through a shaft seal portion when an operation is
continuously carried out over a |long period and thus a pol yner conposition
and a nethacrylic polymer to be produced may be contam nated. Wen the
pol ymer 25conposition and the nethacrylic polymer to be produced are -2-
contam nated, there arises a problemthat transparency of a nethacrylic
pol yner deteriorates and the nethacrylic polynmer is likely to be col ored
during nol di ng.cd3Q@6habka, | ighte ofride pr phberemotnithet prigraramtcy thea
present invention has been nade and an object thereof is to provide a
devol ati | i zi ng rexttHadaen i that 1 gaer sigpprrdss acest aninab¢ ometofaa ydoloy mer
conposition and a nethacrylic polynmer to be produced, and a nethod for
devol ati li zi ng giexierusisohibéla polbareroleoorpodhtiog msidigid-he sanme, and a
met hod for producing a nethacrylic polynmer. Means for Solving the Probl ens
[ 0007] In order(G0®edchi eve the aforenenti oned object, the 15present
invention provides a devolatilizing extruder for producing a nmethacrylic
pol ymer, ipcluding alsyliaderof hdte intelbdgas afpbhynefieomidsi ti'én supply
port, a gas discharge _ .
present invention has been made and an object thereof is to
provide a devolatilizing extruder that can suppress
contamination of a polymer composition and a methacrylic
polymer to be produced, and a method for devolatilizing
10 extrusion of a polymer composition using the same, and a
method for producing a methacrylic polymer.
Means for Solving the Problems
[0007]
In order tc achieve the aforementioned object, the
15 present invention provides a devolatilizing extruder for
producing a methacrylic polymer, including a cylinder that
includes a polymer composition supply port, a gas discharge
port, a polymer outlet and a through-nole; a rotatable
screw inserted into the cylinder through the through-hole;
20 and a shaft seal bearing portion that supports a shaft
portion of the screw extending from the through-hole to the
outside of the cylinder; wherein the shaft seal portion of
the shaft seal bearing portion is formed of a mechanical

seal using at least one kind selected from the group

25 consisting of an adipate ester, a phthalate ester, a



port, a polyner outlet and a through-hole; a rotatable screwinserted into
the cylinder through the through-hole; 20and a shaft seal bearing portion
that supports a shaft portion of the screw extending fromthe through-hole
to the outside of the cylinder; wherein the shaft seal portion of the shaft
seal bearing portion is forned of a nechanical seal using at |east one kind
sel ected fromthe group 25consisting of an adi pate ester, a phthal ate
ester, a -3- diiisebutyrate ester anlaaecelykatedgygyyeerd«deasas a mechani ca

seal liquid. [0008] At |east one kind selected fromthe group consisting
50f an adi pat e reshenical pht¢éal ateiiester, a diisobutyrate ester and
acetyl ated gl yceride, used as the aforenentioned nmechanical seal |iquid,

has a property [#f00B& ng | ess likely to exert an adverse influence such as
deterioration of transparency of a nethacrylic polymer or coloration during
10nol di ng even if mi &edléasta puol yriwd ceApesedi brem THET efior®, SORSERELNT

af orenenti oned devol atilizing extruder, since a shaft seal portion is
formed of @& necHaninicaliBebf @Rl sorAChRdase BRBSKI Ml Sel ¢ d™F6m t he
group consisting of an adi pate ester, a phthal ate ester, a diisobut rgte
ester and 15acétyeat eadgryeertdfed SISEd 188  aUagenani cdl AT GaPEE%it i s
possi bl e to suppress contam natjon of a polynmer conposition and a. .

met hacryl i c poFFERNE62hes Bt odulcBY v &R S £ ﬁ@pﬁﬁE%dﬁgéﬁpjgégfsﬁi&d#ﬁlVeaks

0 in i nder ntin | rati on over | on r.i
Agéord}gg?ycy tod%xe?¥ gncghéerégnﬁ%éy%%n%% gucg gs g%té%f%é%%ld%dof

transparency of a methacrylic polymer or coloration during

10 molding even if mixed in a polymer compcsition. Therefore,
in the aforementicned devolatilizing extruder, since a
shaft seal portion is formed of a mechanical seal and also
at least one kind selected from the group consisting of an
adipate ester, a phthalate ester, a diisobutyrate ester and

15 acetylated glyceride is used as a mechanical seal liquid,
it is possible to suppress contamination of a polymer
composition and a methacrylic polymer to be produced even
if the mechanical seal ligquid leaks out into a cylinder by
a continuous operation over a long period. Accordingly,

20 according to the aforementioned devolatilizing extruder, it
is possible to efficiency produce a methacrylic polymer
whose contamination has been suppressed even if an
operation is continuously carried out over a long period.
[0009]

25 The present invention alsc provides a method for



20according to the aforenentioned devolatilizing extruder, it is possible
to efficiency produce a nethacrylic polynmer whose contam nati on has been
suppressed even if an operation is continuously carried out over a | ong
peri od. [0009] 25The present invention also provides a nethod for -4-

devol atilizing extrusion of a polyner conposition, which includes supplying
a polynmer conposition containing a nethacrylic polynmer and a volatile
conponent i nto dhe1eykindengtdEorgh drhepal yeeymeonpaspds ionsyppihyicport in
t he 5devol atilizing extruder of the present invention; and then discharging
the vol atil e canponeat shppughhd he wdsmdirschapgeipdet emd-airsciyargi ng a

nmet hacrylic polynmer after devolatilization through the polyner outlet,
respectively. [@&hAkri0Accpstimer tand uctvctlae idevobmpdnérrti nightextthgsi on

met hod, since the aforenentioned devolatilizing extruder of the present
invention i s usedincemt ahnagh orhefpa Yooty rempesipbsai t $ 6P ahd o tnetth&8eyl i ¢
pol ymer to be produced can be suppressed. Therefore, according to the

af or ement i Dned dEydewshiat ringi egt evdeusifort e PREESTE t 1R € Ho'sd}iplA@ % dhen
efficiency produce a nethacrylic pol ymer whose contam nation has been

suppr essed everdiischamgspear bbe orriat idehtqoneeishy EaFPTEY Jik Biver a | ong

period. [0011] , . .
discharge port and discharging a methacrylic polymer after

devolatilization through the polymer outlet, respectively.
[0010]

10 According to such the devolatilizing extrusion method,
since the aforementioned devolatilizing extruder of the
present invention is used, contamination of a polymer
composition and & methacrylic polymer to be produced can be
suppressed. Therefore, according to the aforementioned

15 devolatilizing extrusion method, it is possible to
efficiency produce a methacrylic polymer whose
contamination has been suppressed even if an operation is
continucusly carried out over a long period.

[0011]

20 The present invention further provides a method for
producing a methacrylic polymer, which include the steps of
continuously supplying a raw material that contains a
monomer component containing a methacrylic monomer as a
main component, a radical polymerization initiator and a

25 chain transfer agent into a pclymerization reaction vessel;



20The present invention further provides a nethod for producing a

nmet hacrylic polynmer, which include the steps of continuously supplying a
raw nmateri al that contains a nononer conponent containing a nethacrylic
nononer as a main conponent, a radical polynerization initiator and a
25chain transfer agent into a polynerization reaction vessel; -5-

pol yneri zi ng the nononer conponent in the polynerization reaction vessel to

obtai n a pol ymgio 16eeResh hiobhd hadn &t aditpodeit DACE N | So PalatTRIatdRe a
vol ati |l e conponent containing an unreacted nonomer; and supplying the

pol ymer 5conposidasicefionntrestbe eyldmdem thpeughetheopoed yiterorcamzasi ti on
supply port in the devolatilizing extruder according to claim1l, and then
di schar gi ng t heontlahisl e oetpanentid hradygte rt hedgasvdi stchar geomponrterdnd

di scharging a nethacrylic polyner after devolatilization through the
10pol yner out | efontrespegt anebyred@@dPmonomer; Apdosdpmyy iy duch pchemer
nmet hacrylic a nmethod for producing a polyner, since the aforenentioned
devol ati | iZi ng cexogdeiconf ithe presuntindsrenhironchstiyedelrl vrSdont ami nat i on

of a polyner conposition and a nmethacrylic o
composition supply port in the devolatilizing extruder

according to claim 1, and then discharging the volatile
component through the gas discharge port and discharging a
methacrylic polymer after devolatilization through the

i0 poelymer outlet, respectively.
[0012]

According to such the methacrylic a method for
producing a polymer, since the aforementioned
devolatilizing extruder of the present invention 1is used,

ib contamination of a polymer composition and a methacrylic
polymer to be produced can be suppressed. Therefore,
according to the aforementioned devolatilizing extrusion
method, it is possible to efficiency produce a methacrylic
polymer whose contamination has been suppressed even if an

20 operation is continuously carried out over a long period.
Effects of the Invention
{0013]

According to the present invention, it is possible to
provide a devolatilizing extruder that can suppress

25 contamination of a polymer composition and a methacrylic



pol ymer to be produced can be suppressed. Therefore, according to the

af orenenti oned devol atilizing extrusion nethod, it is possible to

ef ficiency produce a nethacrylic polymer whose contam nation has been
suppressed even if an 20operation is continuously carried out over a |ong
period. Effects of the Invention [0013] According to the present
invention, it is possible to provide a devolatilizing extruder that can

suppress 25contTyhati 08 88 FroQlodiEr «eanposkthen and dewakhaciyling - 6-

pol yner to be produced, and a nethod for devolatilizing extrusion of a

pol ynmer conposidsit@nstishngf thepslamer antpastirel bodusorg priedusemeg and a

nmet hacrylic polynmer. Brief Description of the Drawi ngs 5[ 0014] Fig.
1 i s a schemat inetbawfshopt agu@mdg nt eenabesyi uct pw byrofr.a devol atili zi ng
extruder according to preferred enbodi nent of the present invention.

Fig. 2 is a pamftriialf Sestropalovicivtdle &rghafisseal 10bearing portion of a
devol atilizing extruder according to preferred enbodi nent of the present

i nvention.> [001Bilg. 3 is a schematic block diagram showi ng a production

system of a nethacrylic polyner using a devolatilizing extruder of the
present invention. Fig. 1 is a schematic view showing "an internal

structure of a devolatilizing extruder according to
preferred embodiment of the present invention.

Fig. 2 is a partial sectional view of a shaft seal

10 bearing portion of a devolatilizing extruder according to
preferred embediment of the present invention.

Fig. 3 is a schematic block diagram showing a
production system of a methacrylic polymer using a
devolatilizing extruder of the present invention.

15 Mode for Carrying Out the Invention
[0015]

Preferred embodiments of the present invention will
be described in detail with reference to the accompanying
drawings. The same numerals are used for the same or

20 identical portions in the drawings, and repetitive
descriptions are ocmitted. Also, dimensional ratios of the
drawings are not limited to the illustrated ratios.

[0016]
Fig. 1 is a schematic view showing an internal

25 structure of a devolatilizing extruder according to



15Mbde for Carrying Qut the Invention [0015] Preferred enbodi nents
of the present invention will be described in detail with reference to the
acconpanyi ng drawi ngs. The sanme nunerals are used for the sane or

20i dentical portions in the drawi ngs, and repetitive descriptions are
omtted. Also, dinensional ratios of the drawings are not |imted to the
illustrated ratios. [0016] Fig. 1 is a schematic view show ng an internal
25structure of pmedevekat bhbzdngerextdfuder aeeeedtngntentidk. psetkowedin
enbodi nent of the present invention. As shown in Fig. 1, a devolatilizing
extruder 100 i gipr.ovi,deddardhatal Lydimdextiddencll0di hg prooldaemicamposi tion
supply port 12 for supplying a polyner conposition containing a

5met hacryl i ¢ pawirierdeandOaivolatile aonpgonent compgast deschanrge port: 12 f or
di scharging a volatile conponent, a polymer outlet 16 for discharging a
met hacryl i ¢ polfypmesuabl gindew gbatitd z atorges Landnacehrougintha e 18; a
rotatable screw 20 inserted into the cylinder 10 through the through-

10hol e 18;5 and metShattlseabobgegt yidar ticdnt3det AL IUppor t3 FSshaf t
portion 20a of the screw 20 extending fromthe through-hole 18 to the
out si de of the dyichager BOLt The 37 i argirg pr ot et FHHFBRFT Fgasd

di scharge ports 14, and one gas dischargf port (back vent£,14a i'S provided
at polymer outlet 16 for discharging a methacrylic polymer

after devolatilization, and a through-hole 18; a rotatable
screw 20 inserted into the cylinder 10 through the through-
10 hole 18; and a shaft seal bearing portion 30 that supports
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) 14a is provided at
15 the side c¢f the shaft seal bearing portion 30 when viewed
from the polymer composition supply port 12, and three gas
discharge ports (fore wvents) 1l4b, ldc, 14d are respectively
provided at the side of the polymer outlet 16. The shaft
seal bearing portion 30 includes a shaft seal portion 32,
20 [0017]

Fig. 2 is a partial sectional view of a shaft seal
bearing portion of a devolatilizing extruder according to
preferred embodiment of the present invention. As shown in
Fig. 2, a shaft seal portion 32 is formed of a mechanical

25 seal. A driving device (not shown) for rctationally



15t he side of the shaft seal bearing portion 30 when viewed fromthe

pol ymer conposition supply port 12, and three gas discharge ports (fore
vents) 14b, 1l4c, 14d are respectively provided at the side of the pol yner
outlet 16. The shaft seal bearing portion 30 includes a shaft seal portion
32. 20[ 0017] Fig. 2 is a partial sectional view of a shaft sea
bearing portion of a devolatilizing extruder according to preferred

enbodi nent of theévpnesentd samentdn.s Asoshden on Fig. oo tshafidesedl
portion 32 is formed of a mechanical 25seal. A driving device (not shown)
for rotational lthe sBaftdseéal mgpttherscdZew 20 is provided on the opposite
side of the shaft seal portion 32. [0018] There is no particular limtation
on the type of [{’ké85nmechani cal seal that formthe shaft seal portion 32,

and a known type nechani cal seal can be used. For exanple, as shown in Fig.
2, the nechani cal seﬁherﬁcl%désF@IﬁéF&ﬂ?ﬁglﬁmhbaggﬁlﬂﬁkéﬂmbﬁYPﬁeo§lHEeof a
screw 20 and a fixed ring 32b fixed on the side of a shaft seal bearing
portion body EﬁcbéaéFﬂb)Se%&ufh%$'éGﬁ?ttPﬁtéHagB that R 4Bt atirng”fi Ag 32a
and the fixed ring 32b are pressed by a %lven forcg Ejng a sgilng %not
shown) or the $Pﬁ§”aﬁ@thﬂ%cqqﬂﬁF%% gty ﬁﬂhg?eu?% ea R ot AeF>~Fnh drder to
decr ease frlctl n of .a cont 1@grfacilbet en_t in &%@%t§2a and
the fixed ring® §§§bln Eheéchani Ar- ae§ cl?% # 99 &d 5 nto {'He

h I I titut
rﬁg|33:ﬁg taga él 8? gh%?%§?|§hgogﬁiﬁhg Lota |ng rlﬁﬂﬁglg%%h ﬁenglxed
ring 32b, nam?'s&éb 3:double mechanicale seah ks §QQYw‘beé§ﬂﬁj Db il %% body

mechani cal sea
10 (casing), and is constituted so that the rotating ring 32Za

and the fixed ring 32b are pressed by a given force using a
spring (not 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

15 32b, a mechanical seal ligquid 32c¢ is filled into the
mechanical seal 32. In Fig. 2, a constitution of a
mechanical seal including two pair of combinations of the
rotating ring 32a and the fixed ring 32Zb, namely, & double
mechanical seal is shown. Usually, the mechanical seal

20 liquid 32c¢ is continuously supplied through a mechanical
seal liquid introduction port (not shown) using a pump or
the like, and then continuocusly discharged through a
mechanical seal liquid discharge port (not shown). It is
preferred that the mechanical seal liquid is circulatorily

25 supplied. The filling pressure is appropriately set



20liquid 32c is continuously supplied through a nechanical seal liquid
i ntroduction port (not shown) using a punp or the like, and then

continuously discharged through a nechani cal seal |iquid discharge port
(not shown). It is preferred that the nechanical seal liquid is
circulatorily 25supplied. The filling pressure is appropriately set -9-

according to the size, extrusion conditions and the |ike of the

devol ati | i zi ng xidrdadal, tandné sssed, textaupressubedhi ghes drdvantehati kef offhe
gas di scharge port 14a of the devolatilizing extruder 100. Since the
devol atili zi ng thextdewdenti 31 pfoyiaded-widh) anpr éssace gauvgeraarkuaesaf ety
val ve according to a maxi num working pressure, the filling pressure is
adj ust ed so thatidhke sabtet yhyal v doegyasotdiepbrate. pP001B]a AT hehe
mechani cal seal liquid 32c, at |east one kind selected fromthe group
consi sting of afevadiapafezésyeextaidpht Hdllat eSesterthe dfivicdglbatlyEabe ester
and acetylated glyceride is used. Exanples of the adi pate ester include
bi s( 2- et hy} hexyd:t radiepat e, PdP v sdedrivithadi pacesugri gpdaeyind a safety

valve according to a maximum working pressure, the filling
pressure is adjusted so that the safety valve does not
operate.

[0019]

10 As the mechanical seal liquid 32c, at least one kind
selected from the group consisting of an adipate ester, a
phthalate ester, a diisobutyrate ester and acetylated
glyceride is used. FExamples of the adipate ester include
bis(2-ethylhexyl) adipate, diisononyl adipate, diisodecyl

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

20 glyceride include glycerin diacetomeonolaurate, glycerin
diacetomonostearate, glycerin diacetomonooleate, glycerin
diacetomonolinoleate, glycerin diacetomono 12-
hydroxystearate, glycerin diacetomonomyristate, glycerin
diacetomonopalmitate, glycerin monoacestomonostearate,

25 glycerin moncacetomonomyristate, glycerin

- 10 -



15adi pate and the |ike. Exanples of the phthalate ester include

bi s(2-et hyl hexyl ) phthal ate, diisononyl phthal ate, diisodecyl phthalate and
the |like. Exanples of the diisobutyrate ester include

2,2,4-trinmethyl-1, 3-pentanedi ol diisobutyrate and the |ike. Exanples of the
acetyl ated 20gl yceride include glycerin diacetononol aurate, glycerin

di acet ononost earate, glycerin diacetononool eate, glycerin

di acet ononol i n@l-eakect ghycasd midi-acet @noneri2- mbysh oxystearaténogkycerin

di acet onononyri state, glycerin diacetononopal mtate, glycerin

nmonoacet ononostegraten R5Yyeerdrmnrondatetioneneonyaistat g lygeyéarin - 10 -
nonoacet ononopal m nate, gl ycerin nonoacetononoricinol eate, glycerin
nonoacet onono I2nbydeoxyshearaire;tegl yéeckninonoaecetormnoiseleadte, gl ycerin
nonoacet ononool eate, gl ycerin nonoacetononol aurate, glycerin

nonoacet odi ol eatlegce5ghynendpacatomoacdrodiaticei abyeat & RinpEsatpdioleate,
nonoacet odi capryl ate, glycerin nonoacetodil aurate, glycerin

nonoacet odi sf earlatre randneheatq ialirivdng leRESe, JarCadtpate ester and a
diisobutyrate ester are preferred, and an adi pate ester is particularl
preferred. The "edirpaeecesearry @it HAlVEEs 1 BsPeRroaeR f¥b i ate ggVEFréﬁd
acetylated gl yceride have a nerit that they do not accelerate a_ ..

pol ymeri zat i on MOEREEREAY6F Led Fdrforidid &8t Ai-Kfng A&l‘?%r’i‘&éﬁedaﬂei’ﬂh%ﬁ?i c
nmononmer as a main conmponent,  even if mxed in a goanﬁr conpasition, and are
al so | ess |ikelSPtes 2Beapse WiPHUVELE Fiffuente BUTH -

and a
as coloration of the
obt ai ned netha%%%gggepgg¥g§ris particularly preferred. The adipate ester,

10 phthalate ester, diisobutyrate ester and acetylated
glyceride have a merit that they do not accelerate a
polymerization reaction of a monomer containing an
unreacted methacrylic monomer as a main component even if
mixed in a polymer composition, and are also less likely to

15 cause an adverse influence such as coloration of the
cbtained methacrylic polymer.

[0020]
There is no particular limitation on the material of
the rotating ring 32a and the fixed ring 32Zb, and these

20 rings may be constituted from a known material. Examples
of the material of the rotating ring 32a and the fixed ring
32b include carbon, silicon carbide, cemented carbide,
chromium oxide coating and the like.

[0021]

25 Tn the devolatilizing extruder 100, a polymer

- 11 -



[ 0020] There is no particular Iimtation on the material of the
rotating ring 32a and the fixed ring 32b, and these 20rings nay be
constituted froma known naterial. Exanples of the naterial of the rotating
ring 32a and the fixed ring 32b include carbon, silicon carbide, cenented
car bi de, chrom um oxi de coating and the |ike. [0021] 25In the

devol atilizing extruder 100, a polyner conposition is supplied through a

pol ymer conposichi@RsSHPHA Yi P ipph2edAhrBlugnt b Mol fier |dditpiod ipabyimer
conposition is converted into a vapor m st by adjusting the pressure in the

vicinity of theupphympsreonposiati @nisupphy, Spos tl ik iangoaymbeast a part of
the volatile conponent contained in the polyner conposition is discharged
t hrough gas di schapgetpentss ldaveldledcliase toviber polymery esiipssingohhe
supply port 12. The pol ynmer conposition goes forward to the side of the
pol ymer out | et ptésbyreoiat iton wifciklttlye ofckbw 201 aner nosteosfitilee woratyl e
conponent contained in the polynmer conposition is vaporized until the
pol ymer cdinposipbironlkeactest t hveaggolay pertoof| ehe 160 Lahd a Kemricgegitschar ged
through gas discharge ports 14b, 14c, 14d. In addition to the unreacted
nononer, a sol gentaanddaiii the ax 1BeTedoBPPF bhAPN yiarfti schrglogd terough
by- product produced during
gas discharge ports 1l4a, 14b close to the polymer
composition supply port 12. The polymer composition goes
forward to the side of the polymer outlet 16 by rotation of
10 the screw 20 and most of the volatile component contained
in the polymer compesition is vaporized until the polymer
composition reaches the polymer outlet 16, and then is
discharged through gas discharge ports 14b, l4c, 14d. In
addition to the unreacted mconomer, a solvent and additives
15 used optionally and a volatile by-product 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 cobtain a methacrylic polymer
after devolatilization, in which mest of the volatile
20 compcnent has been removed, through the polymer cutlet 16.
The methacrylic polymer can be obtained, for example, in a
state of pellets,
[G022]

The aforementiocned devolatilizing extruder 100 can be

25 suitably used to produce a methacrylic polymer that is

_12._



t he pol ynerization process are contained in the volatile conponent that is
di scharged through the gas discharge port 14. Thus, it is possible to
obtain a methacrylic polyner after devolatilization, in which nost of the
volatile 20 conponent has been renoved, through the polyner outlet 16. The
met hacrylic polynmer can be obtained, for exanple, in a state of pellets.

[ 0022] The aforenentioned devol atilizing extruder 100 can be
25sui t abl y usedotaiprdduc@cd yrethachy| & copotsare MigRaE s §0nt49N1ng gpt ai ned
by pol ynerizing a nononmer m xture containing nethyl nethacrglate g§h§ mai n

conponent anon§e by haratilace YRalgnepsa TobR 3o e 2HE0E| BEFPF2T

extruder 100, there is no particular [imtation on the nunber of gas

di scharge portB2i¥™¢®imed in the cylinder 10. Wiile the constriction in

whi ch four gas discharge ports 14 are provided was described in Fig. 1, the
number of gas @P%ehhrge ports 14 10may be from1l to 3, or 5 or nmore. From

the viewpaint of efficiently discharging the volatile ghent _jn the
pol ymer conposi tion, % He'% %VﬁééFlibgb?gf%§Eﬁﬁ 7 &Coudggggﬁel%rnénre of gas

di scharge ports_(pack vents). pravi ded fween the po L <GAOPYSI Li N
suppl y port 12p3%81?$%935 tft§83I°Begﬁ?n%u%kﬁ f%ﬁ ?%éﬁ% oné of nore of

gas discharge ports _(fore vents), - pravided b nt,ne RALYREL: LOPQsi tion
supply port 12*énaotﬁ%£p“fi%§?C%ﬁf%éf“le'aﬁ%ﬂﬁ%rg prg?erably one back vent

and one to thr%ﬁi&Qrfbﬁgﬂgas kgg%%krge ports 14 are provided was

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

10 may be from 1 to 3, or 5 or more. From the viewpoint of
efficiently discharging the volatile component in the
polymer composition, the cylinder 10 preferably includes
one or more of gas discharge ports (back vents) provided
between the polymer composition supply port 12 and the

15 shaft seal bearing portion 30, and one 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 vent and one to three fore vent.
[0024]

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 extruder
including two screws 20 is preferred since a methacrylic

25 polymer can be efficiently produced. There is no

- 13 -~



20There is no particular limtation on the nunber of screws 20 used in the
devol atilizing extruder 100. The nunber of screws is preferably one to two,
and nore preferably two. A twi n-screw devol atilizing extruder including two
screws 20 is preferred since a nmethacrylic 25polynmer can be efficiently

produced. There is no - 13 - particular limtation on the dianeter of the
screw 20, and is usually from 9100 to 450 mm [0025] The et hod

for devol atiliziNng i@xtiEw¥sShop; oft foPry Ml B6aRpesttbonandsdes et haddf or
produci ng a nethacrylic polynmer of the present invention will be described

bel ow. [0026] is usualhe pebthogld®ripreduanng a methacrylic pol ymer of the
present invention is a nethod conprising: a step of 10conti nuously
supplying a rawomtsgri al contai ning a nonomer conponent containing as a
mai n conponent a methacrylic nononer, a radical polynerization initiator
and a chain transfer Tagentthod cf @ pawiletizarion eeactsiom vEsselpolamgrep of
pol yneri zi ng the nononer conponent in the 15pol ynerization reaction vessel
to obtain @ polymgosition and the method for producing a methacrylic
polymer of the present invention will be described below.
[0026]
The method for producing a methacrylic polymer of the
present invention is a method comprising: a step of
10 continuously supplying a raw material containing a monomer
component containing as a main component a methacrylic
monomer, a radical polymerization initiator and a chain
transfer agent into a polymerization reaction vessel; a
step of polymerizing the monomer component in the
15 polymerization reaction vessel to obtain a polymer
composition containing a methacrylic polymer and a volatile
component containing an unreacted monomer; and a step of
supplying the polymer composition into a cylinder through a
polymer composition supply port in the devolatilizing
20 extruder of the present invention to discharge the volatile
component through the gas discharge port and to discharge
the methacrylic polymer after devolatilization through a
polymer outlet , respectively. The respective steps will

be described in detail below.

25 [0027]



conposition containing a nethacrylic polynmer and a volatil e conponent
contai ning an unreacted nononer; and a step of supplying the polyner
conposition into a cylinder through a polynmer conposition supply port in
the devol atilizing 20extruder of the present invention to discharge the
vol ati |l e conponent through the gas discharge port and to discharge the

nmet hacrylic polynmer after devolatilization through a polyner outlet |,
respectively. The respgctBves sé epshanidtlicbeldekcdi bedam nstdetiaid abel ow.
25[0027] - 14 - Fig. 3 is a schematic bl ock diagram showi ng a production
system of a netthacuylionpelybhen.oAs steowacrylEcgpoBymérr shs ahowni tnat or
conposition and a nononer conposition are blended in an initiator blending
vessel 101 5and’i@.nBnofersbl emdi iyl hegsel ct@Rosibspectidel yrortferi niti at or
conposition is prepared by m xing a radical polynerization initiator, a
nNoONoMer conponeRrPeshtaPni age aslendal nrcamponeéht aho el kerdyld ¢aisdméP land
a chain transfer agent. The nononer conposition is prepared by m xing a
10nononer and @&n¢hai RORPBASTEcREcHt Versed, 10Re BPeRge Vit af BF
conposition and nonomer conposition are continuously supplied to a

pol yneri zati on Feadfiten (eBReFlu® IhéreParhel hieri 5HY oh TXHG on i s

carried out. [0028] 15Herein, the nononer conponent containing as.a nmain
conponent a metadFyiEAhbABMEr HiHe radi @QPQESFyﬁ%T?Q%ﬁéanfq ititater “&nd
e e A o 30ehg o) S0 B0 ChIEl 8, o, (RIS RLeTer 1o
embodi ment . agent. The monomer composition is prepared by mixing a
10 monomer and a chain transfer agent. Then, the blended
initiator composition and monomer composition are
continuously supplied to a polymerization reacticn vessel
103, where a polymerization reaction 1is carried out.
(00281
15 Herein, the monomer component containing as a main
component a methacrylic monomer, the radical polymerization
initiator and the chain transfer agent are selected
according to a methacrylic polymer to be produced. Each
component will be described below as preferred embodiment.
20 In the present description, “{(meth)acryl” means “acryl” and
“methacryl” corresponding thereto.
[0029]
The monecmer component containing a methacrylic

moncmer as a main component 1s a methacrylic moncmer alone,

25 or a mixture of a methacrylic monomer and the other monomer
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20l n the present description, "(nmeth)acryl" means "acryl" and "nethacryl"”

correspondi ng thereto. [0029] The nononer conponent containing a
met hacrylic nononer as a main conponent is a nmethacrylic nonomer al one,
250r a mi xture of a nethacrylic nmononer and the other nmononer - 15 - that

is copolynerizable with the nmethacrylic nononer. Wen the nononer ot her
than the nethacrylic nononmer is m xed, the content of the nethacrylic

mononer i s 50%+y4tMBSS cBhoMDHEri 24h Prafier ably méble byy MBS Sndfontdy.€, whased
on the 5entire nononer anount. [0030] There is no particul ar

limtation on the mehbaskybtge FOPMEIthaaR@G t@xanples hbeswaf incliudel al Kyl
net hacryl ate (an al kyl group has 1 to 4 carbon atons). Exanples of the
10al kyl of the talkyonmrethacfytiaé emd@aad Kylc goavpehass 1500 By cardsomrat ons)
i nclude nethyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl and the |ike
and, anong al kylomet haer plraresabhetthd etacr pranere s preferaredheThese
nmet hacrylic nononers can be used alone, or two or nore 15kinds of them can
be used i n>contEmdticomonWhen &mouor. nor e
[0030]
There is no particular limitaticn on the methacrylic
moncmer, and examples thereof include alkyl methacrylate
(an alkyl group has 1 to 4 carbon atoms). Examples of the
10 alkyl of the alkyl methacrylate (an alkyl group has 1 to 4
carbon atoms) include methyl, ethyl, n-propyl, isopropyl,
n-butyl, t-butyl and the like and, among alkyl
methacrylates, methyl methacrylate is preferred. These
methacrylic monomers can be used alone, or two or more
15 kinds of them can be used in combination. When two or more
kinds of them are used in combinaticn, the monomer
component containing the methacrylic monomer as a main
component is a mixture of two or more kinds of methacrylic
monomers, or a mixture of two or more kinds of methacrylic
20 monomers and the other monomer that is copolymerizable with
the methacrylic monomer. When two or more kinds of
methacrylic monomers are mixed with the other monomer that
is copolymerizable with the methacrylic monomer, the total

content of two or more kinds of methacrylic monomers 1is 50%

25 by mass or more, and preferably 75% by mass or more , based



ki nds of them are used in conbination, the nononer conponent containing the
nmet hacrylic nononmer as a main conponent is a mxture of two or nore kinds
of nethacrylic nononers, or a mxture of two or nore kinds of nethacrylic
20nononers and the ot her nononer that is copolynerizable with the

met hacrylic nononer. Wen two or nore kinds of nethacrylic nononers are

m xed wth the other nononer that is copolynerizable with the nethacrylic

nononer, the toiakneoptente Aot Orzd@nre . Ki nds of nmethacrylic nononers is
50% 25by mass or nore, and preferably 75% by nass or nore , based - 16 -

on the entire npnongr anount. [0031] Exanpl es of the other nononer,
whi ch can be used in conbination with the nethacrylic nononer, include

ot her 5vi nyl nonomerekhatlés £OPoleymehezahbromet h wihe-tmetamabrey bsednmononer .
Exanpl es of the other vinyl nonomer include al kyl acrylates having an al kyl
group of 1 to IBmbanbohcatons, tducheahaneyhyt acnyhat e, iretlhyle athylrat e,

n- propyl acrylate, n-butyl acrylate, 2-ethylhexyl acrylate, dodecyi
acryl at e 1Dandvsthear pbnasey| dia; imnsaelaredicabboxylilt He dstandradid
anhydri des thereof, such as acrylic acid, nethacrylic acid, maleic acid,

i taconi c aci d, mvabakc . arfupditlds afidtheacbnte aHhydmicgerchy drexyfe alkyl

gr oup- cont ai ni ng nononers such as 2- hydroxyethyl acrylate, 2-h¥droxypropyl
acryl ate, 15npreglyyeersl naeisd ae,aldotygrexperhyl et HaGaAbare Ftoms,

hydr oxypr opyl nethacryl ate and nonogl ycerol nethacryl ate;

ni t r ogen- cont aisichg2foRBHRY S AOH HE aftyranfasy L #et ndesidmlggcrytlate,
acrylonitrile, nmethacrylonitrile diacetoneacr¥lfnide(§qg 1 lat
dinethylaninoepﬁ?Ptﬁétﬁ§E¥§¢%ﬁ%ﬁ2_ethYlhexyl actylate, dodecyl acrylate

10 and stearyl acrylate; unsaturated carboxylic acids and acid
anhydrides thereof, such as acrylic acid, methacrylic acid,
maleic acid, itaconic acid, maleic anhydride and itaconic
anhydride; hydroxyl group-containing moncmers such as 2-
hydreoxyethyl acrylate, 2-hydroxypropyl acrylate,

15 monoglycerol acrylate, 2-hydroxyethyl methacrylate,
hydroxypropyl methacrylate and monoglycercl methacrylate;
nitrogen-containing monomers such as acrylamide,
methacrylamide, acrylonitrile, methacrylonitrile,
diacetoneacrylamide and dimethylamincethyl methacrylate;

20 epoxy group-containing monomers such as allyl glycidyl
ether, glycidyl acrylate and glycidyl methacrylate; and
styrenic monocmers such as styrene and o-methylstyrene.
[0032]

In the present invention, examples of the

25 polymerization initiator to be supplied to a reaction
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20epoxy group-contai ni ng nononers such as allyl glycidyl ether, glycidyl
acrylate and gl ycidyl nethacrylate; and styrenic nononers such as styrene
and a-nethyl styrene. [0032] In the present invention, exanples of the
25pol yneri zation initiator to be supplied to a reaction - 17 - vessel
include a radical polynerization initiator. Exanples of the radical

pol yneri zation initiator include azo conpounds such as

azobi si sobut yr apidddill encazgbi sdiaetdyl v igreniibeicien initiator. _
azobi scycl onexanenitrile, 51,1 -azobi s(1-acetoxy-I|-phenyl ethane), dinethyl
2,2' - azobi si sohynpiate o@ndnd, dad azobissi4neyranavaber i ¢iatidyr and:lordgani c
peroxi des such as benzoyl peroxide, |auroyl peroxide, acetyl peroxide,
capryl peroxi deyz2 oémpdizaikosobie nzo\d z qrersdxsiotbet yvirsobut yle per oxi de,
10acetyl cycl ohexyl sul fonyl peroxide, t-butyl peroxypivalate,
t - but yl per oxy- Z=thyldihexapoat be rdnidtmdil-«,butzpbpecgxyeyekohexdna; L,
1,1-di-t-butyl peroxy-3,3,5- trinethyl cycl ohexane, . ,
1, 1- di - t - hexyl perldxypz8b3s51i-aeehethyl oyeiroiexanas) i sopropytl 2.2" -
peroxydi carbonate, isobutyl 15peroxydicarbonate, s-butyl peroxydicarbonate,
n-butyl peroxydizoarisésabety2ake hylhekyl padbiyditcarpbpateric acid; and
bi s(4-tbutyl cycl ohexyl) peroxydi carbonate, t-anyl peroxy-2-ethyl hexanoate,
1,1, 3, 3- t et r amEIHIABGt PRIPELBRY - BLHY |2 hSRATGa e PEEOT198 ¢ 1 HEIH propyl
per oxy- 2- et hyl hexanoate, t-butyl ‘ _
percxide, acetyl peroxide, capryl peroxide, 2,4~
dichlorcbenzoyl peroxide, isobutyl peroxide,

10 acetylcyclohexylsulfonyl peroxide, t-butyl peroxypivalate,
t-butylperoxy-2-ethyl hexanoate, 1,1-~di-t-
butylperoxycyclohexane, 1,l-di-t-butylperoxy-3,3,5-
trimethylcyclchexane, 1,1-di-t-hexylperoxy-3,3,5-
trimethylcyclohexane, isopropyl peroxydicarbonate, isobutyl

15 peroxydicarbonate, s-butyl peroxydicarbonate, n-butyl
peroxydicarbonate, 2-ethylhexyl peroxydicarbonate, bis(4-t-
butylcyclohexyl) peroxydicarbonate, t-amylperoxy-Z-ethyl
hexanoate, 1,1,3,3-tetramethylbutyl peroxy-ethyl hexancate,
1,1,2-trimethylpropyl peroxy-2-ethylhexanoate, t-butyl

20 peroxyisopropyl monocarbonate, t-amyl peroxyisopropyl
menocarbonate, t-butyl peroxy-2-ethyl hexylcarbonate, t-
butyl peroxyallyl carbonate, t-butyl peroxyiscpropyl
carbonate, 1,1,3,3-tetramethylbutyl peroxyisopropyl
monocarbonate, 1,1,2-trimethylpropyl peroxyisopropyl

25 monocarbecnate, 1,1,3,3-tetramethylbutyl peroxyisononanoate,



20per oxyi sopropyl nonocarbonate, t-anyl peroxyisopropyl nonocarbonate,
t-butyl peroxy-2-ethyl hexylcarbonate, t- butyl peroxyallyl carbonate,
t-butyl peroxyisopropyl carbonate, 1,1, 3, 3-tetranethyl butyl peroxyi sopropyl
nonocar bonate, 1,1, 2-trinethyl propyl peroxyisopropyl 25npbnocarbonate,

1,1, 3,3-tetranet hyl butyl peroxyi sononanoate, - 18 - 1,1, 2-trinethyl propyl
per oxyi sononanoate and t-butyl peroxybenzoate. These pol yneri zation

initiators may 1@61,93;@91&1&999@9@%@ Hetdah 8 s8hoh¥Ro 8F e MM E tkidhds 1may be
used. [0033] 5There is no particul ar

[imtati on on the bl end anbunt of the

radi cal pol ymerjczaki,88nk Bkt é At @hesangot hae bl 206k @OUNL: a8 owsumklybér om
0.001 to 1 part by nmass based on 100 parts by nass of the nononer conponent

as a raw naterigled WheRep 8t X4 Wiscafrd WI awonoEemkiadsiods madi ¢al used.
10pol ymeri zation initiators is used, the total used anount nay be within
this range. Theogocolzynerization initiator supplied into the reaction vessel
is selected according to the nethacrylic polynmer to be produced and the

ki nd of a ¥aw nononerheoapbnent pwsed canari $imotapaet i cultdrd ylleng tadulbi n
the present invention. For exanple, the radical polynerization initiator is
preferably a radi cak petiynetipatyroeriiasitiicat onikhawhi chard Hdlef Hliehg at a

pol yneri zation tenperature is wwthin 1 mnute. Wien the half-life at the
pol yneri zat i on avempar asureus sl yofeon HaW0L 20ninpeet Pheideadtdsed rat é00

decreased, and thus the radical polynerization initiator may be unsuited
for the parts by mass of the monomer component as a raw materlal.

When a mixture of two or more kinds of radical

10 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 methacrylic polymer to be produced and the kind of a
raw monomer component used and is not particularly limited

15 in the present invention. For example, 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

20 minute, the reaction rate decreased, and thus the radical
polymerization initiator may be unsuited for the
polymerization reaction in a continuous polymerization
device. A relationship between the temperature of the
radical polymerization initiator and the half-life is

25 described in various documents and technical data of

_19_



pol ynmeri zation reaction in a continuous polynerization device. A

rel ati onship between the tenperature of the radical polynerization
initiator and the half-life is 25described in various docunents and
technical data of - 19 - manufacturers for each kind of the radical

pol ynerization initiator. In the present invention, values described in a
known products catal og of WAko Pure Chem cal Industries, Ltd., KAYAKU AKZO

CO, LTD. or the |ike were used «2h0034k o the FRa1bE PESSHMRriiAVGRLI ON, 2

chain transfer agent can be blended in a reaction vessel so as to adj ust

the nol ecul ar wejight: +0f .t he, MBIhAGERERE PRI¥AEI o0 k8 Risodueedibdheihain
transfer agent may be either a nonofunctional or 10pol yfunctional chain

transfer agent.yn3pecitbauexanphes dheseofakonolvdecabkydtaEreapiansesych as
propyl mer capt an, butyl mer captan, hexyl nercaptan, octyl nercaptan, 2-

et hyl hexyl mer captan andadoderyd mey capi@an; car erat L Ckaereaptiansi.such as
phenyl mer capt an and thi ocresol; 15nercaptans having not nore than 18 carbon
atonms, such as [@dsyliene thioglycol; polyhydric al cohols such as ethylene

gl ycol, neopentyl glycol, trinethylol propane, pentaerythritol,

di pentaerythritol, taZnhpehtaergddnt tiolveandosor bi todintthose fcht ageed byn
esterifying a hydroxyl group 20with thioglycolic acid or

3- mer capt opr opitenitd cadied, i, 4- reidiyidirorvasivehabenes to adjust the

1, 4,5, 8-tetrahydronapht hal ene, 0- terpinene, terpinolene,

1, 4- cycl ohexaditeiecubypdr sgeahsub f i tde aed helRavli RePoTTeRe tchdith ACsNSEEr
agents may be used alone, or two or nore kinds nmay be used_in conbination.

25[ 0035] - 20 The chain transfer agent may be eithér a monofunctional or

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

15 mercaptans having not more than 18 carbon atoms, such as
ethylene thiocglycol; polyhydric alcohols such as ethylene
glycol, neopentyl glycol, trimethylcolpropane,
pentaerythritel, dipentaerythritol, tripentaerythritol and
sorbitol; those obtained by esterifying a hydroxyl group

20 with thioglycolic acid or 3-mercaptopropionic acid, 1,4-
dihydronaphthalene, 1,4,5,8-tetrahydronaphthalene, [-
terpinene, terpinclene, 1,4-cyclohexadiene, hydrogen
sulfide and the like. These chain transfer agents may be
used alcne, or twc or more kinds may be used in ccmbination.

25h [0035]
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Since the bl end amount of the chain transfer agent varies depending on the
kind of the chain transfer agent used and the like, there is no particul ar
limtation on the blend amount. For exanpl e, when nercaptans are used, the
5bl end amobunt is preferably fromO0.01 to 3 parts by mass, and nore
preferably fromO0.05 to 1 part by mass, based on 100 parts by nass of the
nononmer conponent as a raw material. The use anmobunt within this range is

preferred since therpgpgtabihd tydrsi Saliushactothéycrmi mtaiaied oW kheut
10i nmpai ri ng nechani cal properties of the methacrylic polymer. Wien two or

more kinds of ghaiiBst papsheinqgantthandandsed theconbimaitonfdrhagkatal use
anmount nmay be adjusted within this range. [0036] 15A polynerization
reacti on vesselusk@3adgedhinlibe, piresent sembogdkrentulsr al wneigseli chype keact or
equi pped with a stirrer. The stirrer enables a solution in a vessel to
convert into atsebst antiuatly reonmpketmelly, nvixed stataptants gepossibl eh¢ o use,
as a stirring inpeller, a Maxbl end 20i npel |l er manufactured by Sum tono
Heavy | ndustri ésentt dmpuat paddbeefiampélllyerfrom dolbl go hdlpaydls MHvbBGRS
inpeller, an MG inpeller, a full zone inpeller manufactured by Shinko

Pant ech Co Lt d.angndorheptrékerathioneiesm O-Rér £0i & narpapy ifisar H3seict &8 on.

It is preferred to attach a buffle 25s0 as to increase the stirring effect.
- 21 - [0037] 100 parts by mass of the monomer component as a raw

material. The use amount within this range is preferred
since thermostability is satisfactorily maintained without

10 impairing mechanical properties of the methacrylic polymer.
When two or more kinds of chain transfer agents are used in
combination, the total use amount may be adjusted within
this range.

{00386]

15 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. It is
possible to use, as a stirring impeller, a Maxblend

20 impeller manufactured by Sumitomo Heavy Industries, Ltd., a
paddle impeller, a double helical ribbon impeller, an MIG
impeller, a full zone impeller manufactured by Shinko
Pantech Co Ltd. and the like, however, there is no
particular limitation. It is preferred to attach a buffle

25 so as to increase the stirring effect.
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As a matter of course, it is preferred that the stirring efficiency is as
hi gh as possible. The stirring power that is nore than the necessity is not
preferred 5since only surplus heat is applied to a reaction vessel.
Therefore, the stirring power is fromO0.5 to 20 kWn8, and preferably from
1to 15 kWnB. It is necessary that this stirring power is increased as the
viscosity of a content |iquid, nanely, the content of the pol yner becones

| arger. 10[ 0038]p037; The pol yneri zation reaction vessel 103 is
preferably in a state of being filled with a liquid, which is substantially
free froma vapor phasea Mheret her polusser,i 2at i enprepstian tirssehel s in a
state of being 15filled with a |iquid, adhesion and production of the

pol ynmer on a vapdrrphaserpociéeny and & rasseksi passived ] fTheesasraing
gas-liquid interface are suppressed, and thus deterioration in quality due
to m xing of themearnthhe peoduocs tdam bhéesuppressed. i dMmeoversfcgimee t he
entire 20vol une of the polynerization reaction vessel 103 can be
effectively utidinzedonpyoductlvs theadan shepipApedved. a[ 0@89]ion vessel. |n

order to fill the polynerization reaction vessel 103 with a liquid, it is
nost si npl e t o Hiegpdogecantbat $etr2Baf rwvwedl dsi 6AoRn0 ad vies sl KK ™ he andp
portion of a reaction - 22 - vessel. In this case, a supply Rort of a raw

material (an i muasiareplyorpesitioh dnd" ™mpnokerl T aWSESISEIranf'EE pRéferably
provided at the |ower portion of the pobynerization reactiﬂgéy%%%%gn%OB. It
is desired to Stirring power 1s lncreased as the viscosity o
liguid, namely, the content of the polymer becomes larger.
10 [0038]
The polymerization reaction vessel 103 is preferably
in a state of being filled with a liquid, which is
substantially free from a vapor phase. When the
polymerization reaction vessel is in a state of being
i5 filled with a liguid, adhesion and production of the
polymer on a vapor phase portion and a vessel inner wall
face as a gas-liquid interface are suppressed, and thus
detericration in qguality due to mixing of them in the
product can be suppressed. Moreover, since the entire
20 volume of the polymerization reacticn vessel 103 can be
effectively utilized, productivity can be improved.
[0039]
In crder to fill the polymerization reacticn vessel
103 with a liguid, it is most simple to dispose an outlet

25 of a solution in a vessel on the top portion of a reaction
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5prevent a gas of a nononmer fromgenerating 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 |iquid.
This pressure is generally fromabout 10 to 20 kg/cnR. 10[ 0040] The
interior of the polynerization reaction vessel 103 is preferably in an

insul ated state that is substantially free frominflow outflow of heat from

the outside. Naggly,.itrisrefaseedat gugd] Wstotthe it enpekahuterisdin(dhe
reaction vessel and the tenperature on the side of the reaction vessel
outer wall facenti@iabeut cthsosane:t enperahvheme Speatgdcadilon) dsj acket is
di sposed, for exanple, at the side of the reaction vessel outer wall face
and t he tenper atrerrerabliyhgrsentdd or wessebweut pornabt ¢S 12Gal | owed to
follow the tenperature in the reaction vessel using steam other heat
medi um or the Ilpickemeandat hois neart yort vessafe 1 8npertativr desanedetachi eved.
[ 0041] The pol yneri zation reaction vessel 103 is kept in an
25i nsul at €d st atrevshnnce aa$orfred immmoofera fpohygerepatime in 2Z3e  reaction
vessel inner wall face can be prevented and self-controllability of being
capabl e of supprégsiemgzatiomayegction vessel 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 liguid.
This pressure is generally from about 10 to 20 kg/cmz.
10 [0040]
The interior of the polymerizaticn reaction vessel
103 is preferably in an insulated state that 1is
substantially free from inflow/outflow of heat from the
outside., Namely, it is preferred to adjust the temperature
15 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 outer wall face
and the temperature of the reacticn vessel outer wall is
20 allowed to follow the temperature in the reaction vessel
using steam, other heat medium or the like, and thus nearly
the sames temperature can be achieved.
[0041]
The polymerization reaction vessel 103 is kept in an

25 insulated state since a formation of a polymer on the
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reaction by stabilizing the polynerization reaction is inparted. It is not
preferred to adjust the tenperature of 5the 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 between the interior of the
reaction vessel and the 1l0Oreaction vessel outer wall is as small as

possi bl e. However.:thg L 65per alnl& RRY 1b@aaet vahl ye agiersdreted @ral wanifat i on
wi thin a range of about 5C. [0042] In the present enbodi nent, heat

generated in thentbpohypelizatsOhdieactdapabyessel s1PBrenaime] yu runaway

pol yneri zation heat and stirring heat is preferably well-balanced with
guantity of heateacaken by atdbouidin(sywheppbilkeyrpodyier wenpasitt iien that is
di scharged fromthe pol ynerization reaction vessel 103. Quantity of heat

t aken by the pdpaerea0cdnpasi icanpirsfdeted nimeribystt hdcasuneraspeei ¢fc
heat and tenperature (polynerization tenperature) of the polyner
conmposi ti on. [@043feaction vessel iftermpoelndefpzat tona teamerEine Fafites

dependi ng on 25the kind of the radical polynerization initiator used and -
24 - is excessively higher than that of the content ligquid since

surplus heat is applied to the interior of the reaction
vessel., It is preferred that a temperature difference
between the interior of the reaction vessel and the
10 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.
[0042]
In the present embodiment, heat generated in the
15 polymerization reaction vessel 103, namely, polymerization
heat and stirring heat is preferably well-balanced with
gquantity of heat taken by a liquid (syrup-like) polymer
composition that is discharged from the polymerization
reaction vessel 103. Quantity of heat taken by the polymer
20 composition is determined by the amount, specific heat and
temperature (polymerization temperature} of the polymer
composition.
[0043]
The polymerization temperature varies depending on

25 the kind of the radical polymerization initiator used and



is preferably fromabout 120 to 180C, and nore preferably from 130 to 180C.
When this tenperature is too high, the obtained nethacrylic polyner
exhibits | ow syndiotacticity, and thus the anmount of oligoner produced nay
i ncrease and 5heat resistance of the resin may deteriorate. [0044]

The average residence tinme in the polynerization reaction vessel 103 is
preferably not | ess than 15 m nutes nor nore than 2 hours, and nore

preferably not jlkegscFhan, 20 AQUH nHWes non werest han dnd o srebenbt he
average residence tinme is longer than the necessity, the anount of an

ol i gomer such ascdi MBE €6 ig0T®r preducedsinefeasesirandst hus hegh, the

resi stance of the product nmay deteriorate. The average residence tinme can
be adj usted by cphangeagnttieadbsupplpylgmeuntxbibt be ononedipeactact tyi me.

[ 0045] It is possible to use, as the initiator blending vessel 101
and the nononernbl ehdinghy esseintl@Z udedoinart heopresemaenbodicrsst 2nd

bl endi ng vessel equi pped with the 20sane stirrer as that of the

af or enent i'oned hebyneekzat amre readticoreressehy 108teronde i niti at or bl endi ng
vessel 101, a radical polynerization initiator is conpletely dissolved in a
nmononmer to obtdiP844h initiator solution. The tenperature in the initiator

bl endi ng vessel 101 is 25nmainatiend at a tenperature at. which a,
polynerization - 25 The average residence time 1in the polymerization

reaction vessel 103 is preferably not less than 15 minutes
nor more than 2 hours, and more preferably not less than 20
10 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
average residence time can be adjusted by changing the
15 supply amount of the monomer per unit time.
[0045]

It is possible to use, as the initiator blending
vessel 101 and the monomer blending vessel 102 used in the
present embodiment, a blending vessel equipped with the

20 same stirrer as that of the aforementioned olymerization
reaction vessel 103. In the initiator blending vessel 101,
a radical polymerization initiator is completely dissolved
in a monomer to obtain an initiator solution. The
temperature in the initiator blending vessel 101 is

25 mainatiend at a temperature at which a polymerization
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reacti on does not proceed, and preferably maintained at -20 to 10C. In
contrast, the tenperature in the nononer bl ending vessel 102 is nainatiend
at a tenperature at which the nononer is not volatilized, and is preferably
5mai ntained at -20 to 10C. An initiator conposition and a nononer
conposition as raw materials of the nethacrylic polynmer are continuously
supplied into the polynerization reaction vessel 103 fromthe initiator

bl'ending vessel, 101 :8nd:tbe MonqueL. bl ending yessely 10%n i & piep 0 -bhe
| i ke. 10[ 0046] The amount of the initrator conposition supplied from

the initiator blendiRy vassel, QL ochbe. pobypRriZation HeeaghbRBrvessel 103
vari es depending on the capacity or the like of the polynerization reaction

vessel 103 anddiheqlRgmpubteisics ofs example-nar ef es abbypd Fome htt @nlln
kg/ hr, and nore preferably fromO0.5 to 5 kg/hr, when the capacity of the

pol ymeri zati on theagbhefe¥e55ehotl 03 i 110 Zed, ThEdam®UPE e Dérdidig; Monomer
conposition supplied fromthe nononer bl ending vessel 102 to the
pol yneri zat i on magactiandvesseto 20D var i Bs tependgimgomposieiocapacdty or
the Iike of the polynerization reaction vessel 103 and the amobunt is, for
exanpl e, pref emabloyefrr onmdoe$ bt héh kgd hraw aad emdréspe f erabigtHacomli® t o 30
kg/ hr, when the capacity of the polynerization reaction vessel 103 is 10 L.
25[0047] - 26 polymer areTheneimeyudey wsedlias theonbmonkr!Wieended ion t he
mononer bl endi ng vessel 102, not only a fresh nonomer, but

reaction vessel 103 from the initiator blending vessel 101

and the monomer blending vessel 102 by a pump or the like.

10 [0046]

The amount of the initiator compositicn supplied from
the initiator blending vessel 101 to the polymerization
reaction vessel 103 varies depending on the capacity or the
like of the polymerization reaction vessel 103 and the

15 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 wvessel 103 is 10 L. The
amount of the monomer composition supplied from the monomer
blending vessel 102 to the polymerization reaction vessel

20 103 varies dependging cn the capacity or the like of the
polymerization reaction vessel 103 and the amount is, for
example, preferably from 4 to 40 kg/hr, and more preferably
from 10 to 30 kg/hr, when the capacity of the

polymerization reaction vessel 103 is 10 L.

25 [0047]

- 26 -




al so a nononer separated and recovered in an unreacted state as shown in
Fig. 3. Wien the nononer is blended, it 5is comobn that an inert gas is
bubbl ed into the nononmer bl ending vessel 102 or dissolved oxygen is renoved
by pressure reduci ng deaeration, so as to prevent an influence by dissol ved
oxygen. In the nethod of the present enbodinent, it is not necessarily
required to strictly 10renove di ssol ved oxygen, and a pol ynerization

reaction can be stablphegar hk@dpoUts@yemd hovghoabRet B18nded 3rppmeof
di ssol ved oxygen exi st. When the bl ended nononer conposition is supplied

into the pol ymardzaidromlegdchyofeyessel07,03otl bnlly partéshldshymar.efeerr ed
to filter wwth a 15filter having an appropriate size selected according to
t he purposes smlas t=0 moewbee bopergredredriicensdconetrhd tasen ofinusiaiged he
obt ai ned net hacrylic polyner in the material for an optical equipnent.
[0048] 20l n thesttchad fsbowpr dduEing 3 n¥hbactlé i copolymers dflenkedpr ésent
enbodi nent, as descri bed above, an initiator conposition and a nononer
conposi ti oh as ¥rawamatcer ithks efi imerhetdtacsy bubbpetlyaeio ablee contdfUous! y
supplied into the polynerization reaction vessel 103 fromthe initiator
25bl endi ng vesdelertindangsehe hbhonerdisisendieng ovegsel L1025MOHR hen at

| east a part of a nononmer is polynerized in the polynerization reaction
vessel 103 to oWt I& PEPYAERI ORI iV Eentdi hPnBr ehe hethadtyiisece
pol ynmer and the unreacted nmononer. In the p nerlzatlon reactlon vessel
5103, a poIyneFﬂQéFﬁﬁﬁlﬂﬁghBHY%?nthénnﬁpﬁa@?§¥?% Dol Ve TrEy b

embodiment, it is not necessarily required to strictly

10 remove dissolved oxygen, and a polymerization reaction can
be stably carried out even though about 1.5 to 3 ppm of
dissolved oxygen exist. When the blended monomer
compositicn is supplied into the polymerization reaction
vessel 103, it 1s particularly preferred te filter with a

15 filter having an appropriate size selected according to the
purposes so as to remove foreign matters in the case of
using the obtained methacrylic polymer in the material for
an optical equipment.

[0048]

20 In the method for producing a methacrylic pclymer of
the present embodiment, as described above, an initiator
composition and a monomer composition as raw materials of
the methacrylic polymer are continuously supplied into the
polymerization reaction vessel 103 from the initiator

25 blending vessel 101 and the monomer blending vessel 102,
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be either a bul k polynerization using no solvent or a solution

pol yneri zation using a solvent, and a bul k pol yneri zation nethod is
particularly preferred. [0049] 10The polynerization is carried out by a
continuous solution polynerization nethod in the same nanner as in the

af orenenti oned continuous bul k pol ynerizati on nmethod, except that the
solvent is used in the polynerization reaction. The solvent used in the

pol ynmeri zation reaction 15may be appropriately set according to a raw
nononer conponent of the continuous sol ution polynerization reaction or the
like and is not particularly limted, and exanples thereof include toluene,

xyl ene, et hyl &RED AetIRASY &oBty 0Tk 8t BREO™He Ry PCAYRTHISY dinfie

al cohol , 20oct ane, decane, cycl phexane, de i.n tyl acet.ate, pentyl
acetate and tHgﬂﬁﬁﬁé?&%ﬁﬁﬁbr¥ﬁ8g%9%oEﬁ@ﬁgs?&%&Fbéﬁg?xﬁe?ﬁgﬁawgrethyIbenzene

and butyl acetaue ate. g efgrred, Jhe, SoLyeoL, an be.gdecd.0 gpe of both of

an inipiator conmposi t1on an nononmer conmpos ere I's no
25particul ar ljfAbat L@ ddhe pfrpr%%t}agrlw@ritzla%ﬁmy@mmoandesse% - the

proportion is preferably from5 to 30% by nmass, and nore preferably froml
to 20% bysmassiozpasedo Dpndhesenth s tpeldy Ber t EOMRAsiatk-9Nic polymer may
be either a bulk polymerization using no sclvent or a
solution polymerization using a solvent, and a bulk
polymerization method is particularly preferred.
[0049]

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

15 may be appropriately set according tc a raw monomer
component of the continuous solution polymerization
reaction or the like and is not particularly limited, and
examples thereof include toluene, xylene, ethylbenzene,
methyl isobutyl ketone, methyl alcoheol, ethyl alcohol,

20 octane, decane, cyclohexane, decalin, butyl acetate, pentyl
acetate and the like. Among these sclvents, toluene,
methancl, ethylbenzene and butyl acetate are preferred.

The solvent can be added tco one or both of an initiator
composition and a monomer compositicon. There is no

25 particular limitation on the proportion of the solvent, and
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[ 0050] 5The content of the polyner in the polyner conposition is preferably
from40 to 70% by mass. \Wien the content of the polyner is too high,
efficiency of mxing and heat transfer may decrease and thus stability may
becone worse. In contrast, when the content of the polyner is too low, it
10may becone difficult to separate a volatile conponent containing an
unreact ed nononer as a main conponent. [0051] The pol ynmer conposition

produced in thepOLYBBLIZabh 0N Ieactdemlvessen 10801 30%ant insayslayd
15extracted fromthe pol ynerization reaction vessel 103 and then optionally
| ead to a heat etorkOérekartbey heairer:t 104,208 biyqubds pobyswet conmpesienitamei s
preheated for the purpose of increasing efficiency of subsequent

devol atilizati goliymea demobattiidrzi ng extruder 100. At this tine, the
preheating 20tenperature is preferably adjusted within a range of 180 to
220C. When the [pOéliéati ng tenperature i s higher than the aforenenti oned
range, a volatile conponent may be gasified and thus it may beconme
difficult To deliverThel fguiehatofa tdievervnew tat ghe 28] 0052 compgsition
Next, the polynmer conposition is supplied to the devolatilizing extruder
100. As the devisl arrfpZzRRYY eX¥emudet 00 0% ke BRSF endfitdroréd G806FAEI P1zi ng

extruder 100 of the present invention is used. The_devo] atili in%
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, it
10 may become difficult to separate a volatile component
containing an unreacted monomer as a main component.
[0051]
The polymer composition produced in the
polymerization reaction vessel 103 is continuously
15 extracted from the polymerization reaction vessel 103 and
then optionally lead to a heater 104. 1In the heater 104, a
liquid pelymer composition is preheated for the purpose of
increasing efficiency of subsequent devolatilization in a
devolatilizing extruder 100. At this time, the preheating
20 temperature is preferably adjusted within a range of 180 to
220°C. When the preheating temperature is higher than the
aforementioned range, a volatile component may be gasified
and thus it may become difficult to deliver a liquid at a
given flow rate.

25 [0052]
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S5extrusion is carried out by continuously supplying a polyner conposition
into a cylinder 10 through a pol ynmer conposition supply port 12 in the
devol atilizing extruder 100 to discharge a vol atile conponent containing an
unreacted nononer as a main conponent through a gas 10di scharge port 14 and
to discharge a nethacrylic polyner after devolatilization through a pol yner
outlet 16, respectively. [0053] The devolatilizing extrusion is carried out

by 15heating a polynﬁr OHPQSItA p%%9£58H09§|§ﬁ§5§¥§4f%$ %% <200 to

290C t her eby cont i nuous$ y separ |ng an removi ng nost e volatile
conponent. cont 3j.Rihd .3 s V0K SACLEM, JINATRY. 38 & HIBI QL RATRANGRL LW LR T espect

to the pressure condition e tinme of devolatilizing extrusion, 20the

pressure of a @&r%éeh%ge ppétaﬁ&a&l@n\/c%%dléav@a@piyzsﬁre@ itthida - range
of about -0.05 to 0.15 MPaG (in terms of gauge pressure) and the pressures

of gas d'SCharg@Op%Et%héfgfésyﬁﬁtfﬂvékﬂ%onl4%,u%ég are Jd esRechkicvel yiagdj ust ed
within a range of about 09 to -0.02 MPaG (in terms of 25gauge pressure).

The gasifigd vaelatiulkecaomponent:andbut 3 conffRhbagsyyi suolyiney senter into
the devolatilizing extruder 100 through the pol yner conposition supply port
12. At this tinmelywaencthpoptessurantaf o helhaakrvent thsowgcreasdgmer
composition supply port 12 in the devolatilizing extruder
100 to discharge a volatile component containing an
unreacted monomer as a main component through a gas
10 discharge port 14 and to discharge a methacrylic polymer
after devolatilization through a polymer outlet 16,
respectively.
[0053]
The devolatilizing extrusion 1s carried out by
15 heating a polymer composition to be continuously supplied
at 200 to 290°C thereby continucusly separating and
removing most of the vcolatile compeonent containing an
unreacted monomer as a main component. With respect to the
pressure condition at the time of devolatilizing extrusion,
20 the pressure of a gas discharge port (kack vent) 1l4a is
adjusted within & range of about -0.05 to 0.15 MPaG {in
terms of gauge pressure) and the pressures of gas discharge
ports (fore vents) 1l4b, 14c, 14d are respectively adjusted
within a range of about -0.09 to -0.02 MPaG (in terms of

25 gauge pressure). The gasified volatile component and
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to -0.05 MPaG an entrai nment phenonenon arises at the back 5vent, and thus
it is preferred to adjust the pressure wi hin the aforenentioned range. In
order to renove the volatile conponent, the pressures of four vents are
preferably adjusted within the aforenenti oned range. Usually, a pressure
regul ating valve is disposed between the heater 10104 and the

devol atilizing extruder 100, thereby adjusting the pressure at the tine of

devol atilizing extrusion. [0054]. Onof after e alol aentloned.: cude:

devol atilizing extrus ubricants such as gher a s "and hi gher

15fatty acid e%b%rihrggng{ﬂ§§&§h§£??%§%§ggﬁti§nh§@%Pf§Eﬂgﬂg zer, a-coloring

agent, an antistatic agent an an be added to the nethacrylic

pol ynmer. [0055] yThe,yglat |} &, caiponent: centai BhB0L 2Rk W aaGtLed20@aBeREr as
a mai n conmponent di scharged through the gas discharge port 14 is sent to a

nononer recovery, tower #P3s, THe MalalidRneoOpRenshtneON @i NG tarhenbaagt ed
nononmer as a main conponent contains inpurities contained originally in a

mononer, of i JORRLS, SHER asud i My @nRd e rbbi BBr adang: 25iamigddsies suatinas a
radi cal polynerization initiator

the aforementioned range. TIn order to remove the volatile
compenent, the pressures of four vents are preferably
adjusted within the aforementioned range. Usually, a
pressure regulating valve is disposed between the heater

10 104 and the devolatilizing extruder 100, thereby adjusting
the pressure at the time of devolatilizing extrusion.
[0054]

On or after the aforementioned devolatilizing

extrusion, lubricants such as higher alcohecls and higher

15 fatty acid esters, an ultraviclet absorber, a heat
stabilizer, a coloring agent, an antistatic agent and the
like can be added to the methacrylic polymer.
[0055]

The volatile component containing an unreacted

20 moncmer as a main component discharged through the gas
discharge port 14 is sent to a monomer recovery tower 105.
The veolatile component containing an unreacted monomer as a
main component contains impurities contained originally in

a monomer, oligomers such as a dimer and a trimer, and

25 impurities such as a radical polymerization initiator
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- 31 - residue. Wien the polynerization is carried out by the continuous
sol ution pol ynerization nethod, a solvent can be contained in addition to
these inpurities. Wien inpurities are accurnul ated, the obtained methacrylic
pol ynmer undergoes 5col oration. Therefore, inpurities are renoved fromthe
unreact ed nononer by a neans such as distillation or adsorption in the
nononmer recovery tower 105, and then the obtai ned nononer is recycled as a

monomrer for POLIEL atl A, ROl GXATRLS: ;L D1 LRE; IONAMRL J GQVELY hover

10105, the nononer I's recovere atory solution fr a tower top

of Lhe monomer JSCAVELYst QWeh: 107 By fONLIANGNS dbshbhl abl o and d:hefe

recycled to the nononer ndi ng vessel npurities renoved in the

monomer recovery, :QuWelkq19r ah8idiscargdad,As washesc idhe velal ith@urities
15conponent contai ning an unreacted nononer as a mai n conponent usual |y

refers to those id JehinGh1A0Ld! esse than 30% Ry trBesy0f ot Be1 i eacird garoner
is contained in the volatile conponent. [0056] 20According to the nethod

for devol atili zZid@rextibusi omdfe @Rl YARLrCONPOSHtd Oferdfithd e oretthed f or
produci ng a nethacrylic polynmer as described above, it is possible to
efficiently pragucecaeaeihbachylicy polngmis wuch as distitbatam ration
suppressed even when continuously operated 25for a long term - 32 -
adscrption in the monomer recovery tower 105, and then the
obtained monomer is recycled as a monomer for
polymerization. For example, in the monomer recovery tower
10 105, 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. Impurities removed in the monomer
recovery tower 105 are discarded as wastes. The veclatile
15 component containing an unreacted monomer as a main
component usually refers to those in which not less than
30% by mass of the unreacted monomer is contained in the
velatile component.
[0056]
20 According to the method for devolatilizing extrusion
of a polymer composition and the method for producing a
methacrylic polymer as described above, it is possible to
efficiently produce a methacrylic polymer with

contamination suppressed even when continuously operated

2h for a long term.



[ 0057] The aforenenti oned nethod for devolatilizing extrusion of a
pol ymer conposition and nethod for producing a nethacrylic polynmer can be
suitably used in the 5production of a methacrylic pol yner obtai ned by

pol ymeri zi ng a nononer m xture containing nethyl nethacrylate as a main
conponent anong sone nethacrylic polyners. [0058] 10The nethacrylic polyner
obt ai ned by the aforenentioned nethod can be suitably in various fields
such as illumn (kggs, si gnboards and vehi cl es since excellent transparency
and weat herabi |1ty can be obtained. The nmethacrylic polyner can be used

particularly suitabl y,lSLeoRBtehi alised fedRORbLCAL 0L Sk; pLbSLY at e

. e )
materials for an optical equipnent such as esnel lens, lenticular lens, a

light guide platg.andp dif Lugei,panel ysed dinqaapacklight systemdpfcidg

liquid crystal display, and a protective front panel of a liquid crystal
di spl ay; vehiclge LOnenbens sgehyasr acddide M 269VeLsc8 heaghd anp cover, a

visor and a neter panel; and the |ike. Description of Reference Synbols
[0059] 10:s5Cyl ipdefuc25h2: oPOLYRBEhEOMPOSt ti0RmeUPBbY aPREd by 33 -
polymerizing a monomer mixture containing methyl
methacrylate as a main component among some methacrylic
polymers.
[0058]

10 The methacrylic polymer obtained by the
aforementioned methoed can be suitably in various fields
such as illuminations, signboards and vehicles since
excellent transparency and weatherability can be cobtained.
The methacrylic polymer can be used particularly suitably

15 in materials for an optical disk substrate; materials for
an coptical equipment such as Fresnel lens, lenticular lens,
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 liguid crystal display; vehicle

20 members such as a tail lamp cover, a head lamp cover, a
visor and a meter panel; and the like.

Description of Reference Symbols
{0059]
10: Cylinder

25 12: Polymer composition supply port
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14: Gas di scharge port 16: Polymer outlet 18: Through-hole 20: Screw 520a:
Shaft portion 30: Shaft seal bearing portion 32: Shaft seal portion 100:
Deyol atilizing extruder CLAIMS 1. A devolatilizing extruder for producing
a nmethacrylic polymer, conprising: 5a cylinder having a pol yner conposition
supply port, a gas discharge port, a polyner outlet and a through-hole; a
rotatable screwinserted into the cylinder through the through-hole; and a

shaft seal bearjng ty: orting a shaft 10portion of the screw
ext endi ng fron1t?é €:{6h§ﬁ$%%%§ F%EPhe outside of the cylinder; wherein

the shaft seal pgrtponof theishaft seal bearing portion is forned of a
mechani cal seal using at |east one kind selected froma group consisting of

an adi pate estefs: lga-Qphfphal.ake ester, a diisobutyrate ester and acetylated
20: Screw

5 20a: Shaft portion
30: shaft seal bearing portion
32: Shaft seal portion

100: Devolatilizing extruder
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gl yceride as a nechanical seal liquid. 2. A nethod for devolatilizing
extrusion of a polynmer conposition, conprising: supplying a polyner
conposition 20contai ning a nethacrylic polyner and a vol atil e conmponent
into the cylinder through the polyner conposition supply port in the
devol atilizing extruder according to claim1l to discharge the volatile
conponent through the gas discharge port and to discharge a nethacrylic
pol ymer after 25devolatilization through the polyner outlet, respectively.
- 35 - 3.A nmethod for producing a nmethacrylic polyner, conprising the
steps of: continuously supplying a raw material that contains a 5nononer
conponent containing a nethacrylic nmonbRe!%s a main conponent, a radica
pol ymeri zation initiator and a chain transfer agent into a polymnerization
reaction vessel; pol yneri zi ng the nononer conponent in the

pol yneri zation reaction %ﬁgsglzgg qg&ﬁ%ﬁ FOlyroduc1 %qP9§'HE%Q Ehat
contains a nethacrylic polymer and a vo at | onponen con a|n|H

unr eact ed non bine gnd mprisin uppl yi ng the polymer conposition |nto the

cyl i nder through the’ pol ymer conposition supply port in the devolatilizing
extruder gccording fo-glidde-1htQih SCRRANYRer composition supply port,

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 porticn supporting a shaft
10 portion of the screw extending from the through-hole to the
outside of the cylinder; wherein
the shaft seal portion of the shaft seal bearing
portion is formed of a mechanical seal using at least one
kind selected from a group consisting of an adipate ester,
15 a phthalate ester, a diisobutyrate ester and acetylated

glyceride as a mechanical seal liquid.

2. A method for devolatilizing extrusion of a polymer
composition, comprising: supplying a polymer composition

20 ceontaining a methacrylic pclymer and a volatile component
into the cylinder through the pclymer composition supply
port in the devolatilizing extruder according to claim 1 to
discharge the volatile component through the gas discharge
port and to discharge a methacrylic polymer after

25 devolatilization through the polymer cutlet, respectively.
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15 the vol atil e conponent through the gas di scharge port and to discharge a
nmet hacrylic polynmer after devolatilization through the polyner outlet,
respectively. - 36 -

3. A method for producing a methacrylic polymer,
comprising the steps of:
continuously supplying a raw material that contains a
5 monomer component containing a methacrylic monomer as a
main component, a radical polymerizatien initiator and a
chain transfer agent intec a peclymerization reaction vessel;
polymerizing the monomer compenent in the
polymerization reaction vessel to obtain a polymer
10 composition that contains a methacrylic polymer and a
volatile component containing an unreacted monomer; and
supplying the polymer composition into the cylinder
through the polymer compeosition supply port in the
deveolatilizing extruder according to claim 1 to discharge
15 the volatile component through the gas discharge port and
to discharge a methacrylic polymer after deveolatilization

through the polymer outlet, respectively.



