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SPECIFICATION
TITLE OF THE INVENTION

PROCESS FOR PRODUCING POLYMER COMPOSITION

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a process for
producing a polymer composition, more specifically, relates
to a process for producing a polymer composition by

continuous polymerization.

Description of Related Art

Resin compositions such as methacrylic ester polymers
are produced by continuous polymerization in which a raw
material polymer, a polymerization initiator and the like
are continuously supplied to a reactor to be polymerized.
As such continuous polymerization processes, there are
known a continuous solution polymerization process using a
solvent (or a dispersion medium, which also applies
hereinafter) to conduct continuous polymerization, and a
continuous bulk polymerization process using no solvent to
conduct continuous polymerization.

In general, a continuous solution polymerization
process is not efficient since use of a solvent causes a

low productivity. In contrast, a continuous bulk



mat eri al polymer, a polynerization initiator and the like are
continously supplied to a reactor to be polynerized. As such,

conti nous polynerization processes, there are known a conti nous

sol ution pol ynerization process using a ,solvent (or a dispersion
medi um whi ch al so applies hereinafter) go conduct conti nous

pol ymeri zation and a continous bul k polynerization process using no
sol ven to conduct continous polynerization. In general, a continous
sol ution pohynerization rocess_is.not effici
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produce a polymer composition efficiently since the
polymerization is conducted without wusing a solvent.
Practically, the continuous bulk polymeriiation, however,

5 has various problems compared with the continuous solution
polymerization, such as that reaction control is difficult

due to high viscosity of a reaction mixture, and when an

inner surface of a reactor is cooled to remove heat from a
reaction system, this degrades quality of a polymer

10 composition and thus of a resin composition obtained
therefrom. Then, a process 1is proposed which uses a
reactor of a complete mixing type, fully fills the reactor

with liquid to exclude a gas phase part therefrom, and
conducts continuous bulk polymerization under an adiabatic

15 condition with no heat transfer to or from the outside (JP
07-126308 A). Further, in order to assure such adiabatic
condition, a continuous bulk polymerization apparatus 1is
proposed which controls a supply amount of a raw material
monomer and a supply amount of a polymerization initiator

20 so as to make a temperature in the zreactor equal to a

setting temperature of an outer surface of the reactor (JP

2006-104282 A).

SUMMARY OF THE INVENTION

25 Technical Problem



poi yner| zati on process has an ad :vantage of being able to produce a
pol ynmer conposition efficiently since the polynerization is conducted
W t hout using a. solvent. Practically, the continuous bul k

pol ynmeri zati on, however, 5 has various groblens conpared with the
continuous solution polynerization, such™as that reaction control is
difficult: due to high viscosity of a reaction m xture, and when an.

i nner surface of a reactor is cooled to renove heat froma reaction.

system this degradesof pol yrier _10cp Q§ition nd thus of a n%sin
Sonposi ti on_ obt &l hed “CRETel YorT TherPoa Grioediss PL. Hropabed CWRICEH tLons
uses a reactor of_ a conggete 'zing t¥?e, f$||¥ fills thg react or 4
with 1iqui 19" exdl udt®d Yasy phase part tReréfrom HAd cBRddct §¥panded
cont i nuouspol ri zati on under an adi abatic 1500ngition. mﬁt? no .
heat.tran§%gﬁg%FTﬁr?Tomt si-de (IF CRUP53687F, Y- Fulftheri sy
order to assurg suph adi abatic condition,, a continuous bul k_
polynerizaﬁpﬂﬁlﬁbﬁggat%s P3L Prohosedeontt bl 8 a ShipplyIambhe léfYa rldw:

material raCfl OT,er and a siipply anmount of a pol ymerization _
initiator example, a polymer composition having superior properties

such as heat resistance and heat stability, and less
immixed with impurities). However, it has been proved that
the conventional process for producing a polymer
composition (JP 07-126308 A and JP 2006-104282 A) are not
10 always sufficient to meet the demand.

The purpose of the present invention is to provide a
process for producing a polymer composition, which process
is able to more efficiently produce the polymer composition

with high quality.

15
Solution to Problem
The inventors considered using at least two reactors
of a complete mixing type 1in combination to conduct
continuous polymerization. As to a continuous solution
20 polymerization process, apparatuses having two stages of

reactors are known, such as that the most part of
polymerization is conducted in the former reactor and the
polymerization is completed in the latter reactor while
removing a polymerization initiator therefrom (JP 01-172401

25 A); and that polymerization is conducted to some extent in



20so0 as to nmake a tenperature in the reactor equal to a setting
tenperature of an outer surface of th,E reantor SIUMAR Jf OF T.aE

| NVE: NTI ON Techni cal X, robl em In recent years, applications of
resin conpositions etches nmethacrylic ester poi ynors has been

expanded furthernore, a. demand is increasing for nore efficiently
produci ng a polyner conposition of high Quality (for exanple, a

pol ymer conposition having superior properties such as heat

resi stance .and heat stabilit and less jmmxed with. i rities)
Hovever s BOBRT RSt That Pihd CORVERET ondl: FIAtdosor i) tatter
produci ng a polyner conposition P 07-126308 -tipd JP gﬁ&%O 82 A

B e ot | S0R AT E LB Rty Roat ™Phd “AbtaA, 1P 08 Tl A pibe of In
the present invention is to provide a prbceps for producin pol.ymer
composon, W F0 1 opastnd s°BEie SPEABLESERTT CIATY protliRE t ht heat
pol ymer conpositibn with high quality, 15 Solutjion to Problem

The inventgﬁ%”%oﬁs?&@ﬁ%ﬂ‘ﬁbi%@? ?mléésf“F%B“FéﬁitBYsr&ﬁlgxtdﬁ%?%%%g (a
nizinq%type in arsnbinatic)n to concil sct contineoua polgnerization,_
As to a comtd'hudis-Sotat i PPN GherPhat FoR ptotessiMapparat G§8§Cr  1s
havi ng two stages of reactors are known; sscWas t.t)st the Iflost
p.c of pol ViERY&Etih it cbRduetbani rPithe ©f1: 6PRerrTecaector &l . & 1is
t hn plynarizati.--gn is conpinted In thn latter isactc.s: wbiln

rensy! fri g BepoIyafei Zat | 6Rci nferater therafr ctitay 240 25Aed and t katld

pol ymeri zation is conducted to sonme extent in . _
condensation), this brings about local or rapid cooling of

the reaction system, which causes gel to adhere to and grow

10 on the inner surface of the reactor. Especially in a case
of conducting the polymerization in a less amount of
solvent or with a high polymerization ratio in order to
increasing a productivity, a viscosity of a mixture in the
reaction system becomes high, this makes the local or rapid

15 cooling of the reaction system arise more easily, which
makes the adhering and growing of the gel on the inner
surface of the reactor prominent. As a result, there is a
problem such as that gelled substance is immixed into a
resultant polymer composition as impurities. The inventors

20 have considered earnestly on a novel process for producing
a polymer composition which is able to more efficiently
produce the polymer composition with high quality, and
finally completed the present invention.

The present invention provides the following [1] to

25 [4].



the former reactor and a solvent is added to the latter reactor to
conduct pol ynerization (JP 05-331212 pr.oceses using such
appar at uses, however, renoval of heat rroma reaction systemis
conduc: ed by reflux cooling (a n raw material nonomer or the like in
the reactor is evaporated to be taken cut or the reactor,. and it is
returned to the reactor ao:ain atter subjected to cold condensation),
this brings about |local or rapid cooling of the reaction system
whi ch causes gel here to an row 1 on the i ur Lt
reactor. Especi aiﬁj) i grggsegsofg%%n tf@tdiur?gl@ﬁghegpcﬁ%yq%el Za{:?@ﬁo?%t%@%,
| ess amount .of solvent. or with a high polynerization ratio in order
to increasi My & productivity, a viscosity of a mxture in the
reaction systemt, econmes hi t his makes the | oc C:: rar.,id_ 15
cool ing of the reac ?Bﬁtsygggwsﬁlé@tﬂﬁpe E4SP y,oaﬂAhiséLF‘Ppn%’kle%gthg raw
adherjhg and growing or the gel on tn,:=., inner 5.3,..).:cf.soe of_,
t he rgiaot d?atg%%% e‘ﬂ?r}o%gragpgsﬁ‘l tp,oqtyﬁ?rrelzia%lé)rbrjﬁb]tte]r#ts%h tad tHaCT
gel | ed substance is inmxed into a resultant polyner conposition as
i mpur idEH es, T THe I hvent 6r §%t€orf§+’&b?%dt¥8?n§i]ﬂ°§‘g@n a Sno%‘éPpTy ReGE
process for pre:clueing a poi yne cop:QO0s.; Lion which is abl,i; to
mc're ef produte tHeipolVater TCompeSitiow Wi t RORYER TqFaiHQy amger an
tinaily conpleteo the r)resent invention, The present inventic,n
provi des t et ¥aPd b ngOPELtEen 1 thplf£ikSsr oeesstPor Spr odui AgTRIete
ppl ym er conpositicJip which conprises a first polynerization. step
of supplyi M1ENg al AVifat erisdld mordciem%nd 2a pdPyHarifzat i orNEREEICALET S
to a first. reactor of a conplete mzing type t.hrough its supply
port to. bec@ubpeEtedt 8reBntinius YollyPort eftpgatren alindertomanct the
adi abatic condition. in the first. reactor of th.e conplete m xing
type,l@nd tiaking acresortaht thnt epredEatenesaposiyPen FREm an
effluent port. located at a. top of the 10first reactor of the
conpl ete mxing typeccamd polymesegondopol yrneri zarifon. s\gplepydfg  the
supplying the internedi ate conposition. to a second reactor of a.
conpl et e m Xihgrhgpeathr oaghobt § isapploy poracaod becdarvhepfsabjcestddte
trs continuous pol ynerization under an adi abatic condition

mixing type through its supply port to be further subjected

to continuous polymerization under an adiabatic condition
15 in the second reactor of the complete mixing type, and
taking a resultant polymer composition from an effluent
port located at a top of the second reactor of the complete
mixing type;
wherein the first polymerization step is conducted at
20 a temperature from 125 to 170°C, and the second
polymerization step is conducted at a temperature from 130
to 180°C.
[2] The process for producing the polymer composition
according to the above {[1], wherein a ratio of an average

25 residence time in the second reactor of the complete mixing



15 in the second reactor of the conplete mxing type, and taki | a.
resul tant pol ynmer conposition froman effluent port |ocate& at a top
of the second reactor of the conplete mxing type; wherein the first
pol ymeri zation step is cond.:acted at 20_.a tenperature tram 120 to
itu C and the secant' polynerization step is conducted. at a
tenperature from 130 to 1SCC, [2] The process for producing
the polyner. conposition according to the above ;1li, wherein a ratio

of an aver .a1gYepeZ5£83|a?1e%%eertal %e fensfé1eeﬁcseggx?1 Iigle%%te?rfio stt Sactor of
COITp| ete m oe 1O an average residence tine In he first reactor

of the complete mxjng type.is from9/1_to 1 3] e process for
prodflcinSB%??n%?m%%%§%5¥f¥bﬁg %%%%rﬁ?nar?% éZ% % o%gg[l], where in

t he conti nuous p nmerizat:ion in_the first, pol rization step and,
the second porynet] sa barbEreRet aeRbap L PBuE Rep b S HaPr, SFTB e L ton
HIll A nolded. article prepared fromth ol ynmer_ conposj tion .
produced. b@c?%ﬁdb?%cegg a di H T ai§9<DLq§ﬁﬁnggbo I o 1
Advant ageous Effects of. Inventjon _, According tao the present
invent?on, i %@?%Z%FbQ?dédlathﬁvéﬁliﬁ%cé§’YFEF GddcimgSaSPol Ier the
conposition whic:h. 15 is able to nore efficiently produce the

pol yner conpds?tfon WIH G HuPFty, ToiR sped fi cANY 1 TAPol ymePulk

conposition having high heat stability, Esrief Description of
Drawi ngs 20FP4Y™"¢XshdWsCa: schematic. clew frmeanlanu:lg a . process

[4] A molded article prepared from the polymer
composition produced by the process according to any of the

10 above [1] to [3].

Advantageous Effects of Invention
According to the present invention, there is provided
a novel process for producing a polymer composition which
15 is able to more efficiently produce the polymer composition
with high quality, more specifically, a polymer composition

having high heat stability.

Brief Description of Drawings
20 Fig. 1 shows a schematic view for explaining a process
for producing a polymer composition in one embodiment of
the present invention.
Following reference signs denote the following
elements:

25 1 +++ raw material monomer tank (supply source of raw



f:arr occlc.-PIDcit:ic5 in rice the present Ln-,,nns,tic-m neteri al
nonomner) 3 - polynerizatiox. initiator tank (supply sou.roe of
polyneri zation. initiator s)snc:L. if necessary, of raw materi al
mononer) 9 -'' raw material supply line 10 -', first reactor lia

.y... supply port lib,ffluent port lic. ,... another supply port
jacket (tenperature regulating nmeans) 14 -. stirrer 15 .. , ' connect
i cn line

material monomer)
3 +++ polymerization initiator tank (supply source of

polymerization initiator and, if necessary, of raw material

monomer)
5 5 <+ pump

7 +++ pump
9 :+++ raw material supply line
10 -++ first reactor
lla +++ supply port

10 11b +--effluent port
1lc +-++ another supply port
13 +++ jacket (temperature regulating means)
14 .-+ stirrer
15 +++ connection line

15 17 +-++ polymerization initiator tank (supply source of

additional polymerization initiator and, 1f necessary, of

raw material monomer)

19 -+« pump
20 +-++ second reactor
20 2la +++ supply port
21b ++- effluent port
21c -+ - anothef supply port
23 +++ Jjacket (temperature regulating means)
24 +++ stirrer

25 25 +++- effluent line



- polynerization initiator tank ;sup -h./ source of additional
pol ynerization initiator am" if necessary, cf raw material nonomner)

20 -., second reactcr 202la. -- supply port 2in - effluent port 210
" anot ner supply port iC ck:at: (tenper%ture regul ati ng neans) S
tirrer 2525 ,,, effluent. line 31.preheater 33devolatili zing

extruder 35di scharge |ine 37recovery tank.

31 :++ preheater
33 <+ devolatilizing extruder
35 +++ discharge line
37 -+ recovery tank
5 T -++ temperature sensor (temperature detecting means)

DETAILED DESCRIPTION OF THE EMBODIMENTS
A process for producing a polymer composition of the
present invention is conducted by using at least two
10 reactors of a complete mixing type, and continuous
polymerization such as any of continuous bulk
polymerization and continuous solution polymerization is
conducted in each of the reactors. A process for producing
a polymer composition of the present invention will be
15 understood as a process for conducting continuous bulk
polymerization when continuous bulk polymerization is
conducted 1in all of the reactors, and understoocd as a
process for conducting continuous solution polymerization
when continuous solution polymerization is conducted in all
20 of the reactors. However, a process for producing a
polymer composition of the present invention is not limited
thereto, but may be those wherein continuous bulk
polymerization is conducted in one reactor (e.g. at least
one former reactor) and continuous solution polymerization

25 is conducted in another reactor (e.g. at least one latter



Tt enperature sensor (tenperature detecting neans) DETAI LED
DESCRI PTI ON OF THE EMBODI MENTS A process for producing a

pol ymer conposition of the, present invention is conducted bying at

| east two 10reactors of a conplete m xing tY-Pecontinuous

pol yneri zat i onsuchasof cont i nuousbul k | yneri zati on and conti nuous
solution r-lynerization is conducted in each of the reactors. A
process for producin a. polyner conposition et tne present invention
will be 15 rggggréﬁood as a process for conducting continuous bul k
pol ymari zati on when' conti nuous bul k pol ynmeri zation is conducted in
all ot tl).ui reactors ﬁ%d under st 0od, as praocess for conguctin%
conti nuous solut'%ﬁeb%?g riz&on %ﬁ%%%% i Nbous' sof LETeh- *"Ve
pol yneri zation is conducted.in all of thc reactors. However, a
brotess for” bl bddgi 1o &CpEr§ et “coRbobh Bf tPRECBPERBRE T hveRPion i s
not |indted therefor, but may be t hose gngrein cqptinuous bul k

pol yneri zati on i 5-tohdedt ed fu GheCPRECEOPURI MY YRIL LR At oreParatus
former_reactor) and continuous sol ution polynerization |s conducted

in another 7% toFOa.QQQQQQEwtaonErPS?Fgr for DR MM tef, &ivdYmer
enbodi nent of the,gresent invention will be described in detail with
reference to°FPosition gpy fhigy podiynedht iFAuSdS oM ATer i zabPorrocess
aFparatus used to congiict a. frocess for producing a -.1lynmer .
conposi ti onf?h PRPEUEARBEdicnENt Y8 expPAPAGHE 1 TRe 1t ocess fBPOodiment is
produci ng a polyner conposition in this enbodinent is conducted by

usi ng at | ed®tdifpecti Pat Yeldtd ort 18a8d tHee sétbpll reacter 200 Theséhe
reactors 10 and 20 are both a reactor ot a conplete mxing type, and
used to condee®Pn@oAtierieds Bl k Polsafer Feafiensas comtingdusire both a
pol ynmeri zation at first polynerization and the second pol ynerization
step 191 thifsaemdodiafent, compleipr @isped f FEakty,antthe ubefst te eastrgtuct
10 is providd with a suppiy port ila and an effluent port alb, and
preferably foartheropsovidedenivheaipacker 28 gonainuemperatlymerization
regul ati ng means for regulating a tenperature of an outer surface of
the reactoraand tEhssti rierstl4 por yskearriangoa coatent thedei nthe he second
second reactor 2020 is proyided with a supply port 2la and an

ef fl uent pop¢lsneouxybino aneputer tsusf aveodfinehé .reactor as a

tion

More specifically, the first reactor 10 is provided

15 with a supply port 1lla and an effluent port 1lb, and
preferably further provided with a Jjacket 13 as a
temperature regulating means for regulating a temperature

of an outer surface of the reactor and a stirrer 14 for
stirring a content therein. Similarly, the second reactor

20 20 is provided with a supply port 2la and an effluent port
21b, and preferably further provided with a jacket 23
surrounding an outer surface of the reactor as a
temperature regulating means for regulating a temperature

of the outer surface of the reactor and a stirrer 24 for

25 stirring a content therein. The effluent ports 1lb and 21b



tenperature regul ati ng neans for regu,lating a tenperature of the
outer shrface of the reactor and a stirrer 24. for 25stirring a
content therein. The effluent ports lib and 21b 10 are located at a
t opeach of the reactors; On the other. hqmp, the supply ports ila and
2la may be generall-.. located at an appropriate position of a |ower
part of each of the reactors, although this enbodinent is not limted
thereto. Each of these reactors 10 and 20 may be provided with a

tenperature_sensor_T as t epper ature Eet cting_neans for gpt ting.a
temper at ur e 1 TRE"T8acEbr TOF SETRECR PEr PBaZPar OHG ke T Cries
second reactor may _hav

20 the ,c.3,inle.or.diffrelrit. Lnier valu
fitrn each %???erthiosﬂﬁﬁﬁﬁgp?ﬁgsiﬁ%%ra98lB%FemSV ﬁegFPFgﬁﬁﬂéégfgg%ed
and the inner vol une of th% secon, reactPr dif ferent  from each ot%erﬁh
's possi bl 6°t o°Bt PRBEOVEY 1 Ut et Tt & bBt heUS 1t HE T ret . Srelicbor the
10 anC the secopd. rea r 20 In.an. average residence.tine; 15The
stirrers 14r3ﬁ899£5ar8E§BOHEgD§P1F0@ ﬁa}TynaFté?WgﬁﬁdaiLereto'
conplete mzing condition in the reactors. ese stjrrers ng ave,
any ap nprl%?‘égbloafdet(}f:‘ﬁs,’etBFaEE."ﬁﬁpﬁ@, ey %gvé“"b‘-fa &s EH?O‘NF}C/?‘? with a
inmpeller, ;Y.: AN.BLEND i npel l er (registered trademark, manu;:acgred
by Sumit oot 9ORRETYITEndGEtres. 3% d?) ,F PRGN il t et C i Youprens for

hel i cal _ ,
detecting a temperature in the reactor.

The first reactor 10 and the second reactor 20 may

have the same or different inner volume from each other.

10 Making the inner volume of the first reactor and the inner

volume of the second reactor different from each other, it

is possible to effectively differentiate between the first

reactor 10 and the second reactor 20 in an average
residence time.,

15 The stirrers 14 and 24 are a member for substantially

attaining a complete mixing condition in the reactors.

These stirrers may have any appropriate stirring blade(s),

for example, may have Dblades of MIG impeller, MAXBLEND

impeller (registered trademark, manufactured by Sumitomo

20 Heavy Industries, Ltd.), paddle impeller, double helical

ribbon impeller, FULLZONE impeller (registered trademark,

manufactured by Kobelco Eco-Solutions Co., Ltd.) and so on.

In order to increase stirring effect in the reactor, it is

preferable to provide the reactor with a baffle(s).

25 However, this embodiment is not limited thereto, but may



ri bbon inpeller, FOSLZONS inpeller (registered tradengrk,
manuf act ured by Kobel oo Eco-Soliitions Co,, Ltd.) and soon. Sn
o-rrier totheiL preferable to provide the teactor with a batTle(s).
25i fi oweYer, this enbodinment is hot |indted thereto, but may 11 have
any appropriate configuration in place of the stirrers 14 and 24 as r
-no as a conplete mxing condition can be substantially attained in
t he reactors I n general the reactors 10 and 20 are nore
preferable en they have a. her tlrrl efficiency ver,,.
vgew of avalﬁlen n¥h%p$5%%¥%?égf?8 bar'ng aaaeanmp?ﬁ %nbuzgggegéégﬂérs
amount of h t stirrin eration referatl tnat a
power cr st r?ﬁ ZQFnSF ﬁﬁ?%gt% n né&&@%ﬁ%ﬁ ﬁ% 1BOwe TS s g
is not specifically. 1 ed but r abl 5t020]gVVIIII and

s Eaatialiy HhER ?ﬁso&?f/g&r

more preferd Sthe reaction. system
beconmes hi oher (or a. oonien% ratlo n the reacti

syst em becones hi gheF}Sraj B?eF@?S 8é5t6858¥geﬁ8 foner °6f ?ﬁ%ﬁ%ﬁﬁfle

at. a Iarger | evel, 15As shown in the draw ngs ply port lia,
of the first"FRabtsy 10%% Tonheltsed StREGUGH fﬁéﬁﬁ%ﬁﬁ%§2alH8Uﬁ§F§

line 9 to a raw materi al nDnoner t ank gég‘UITI)Iy scarce of a raw
mat eri al nohoRBr)°d  araldipemiing r IEASTAGE | Af PPatiitnkdded with an

unnecessary amount of heat by the stirring operation, it is
preferable that a power of stirring is not more than
necessary. The power of stirring 1is not specifically

10 limited, but preferably 0.5 to 20 kW/m?, and more
preferably 1 to 15 kW/m®>. As a viscosity of the reaction
system becomes higher (or a content ratio of a polymer in
the reaction system becomes higher), it is preferable to
set the power of stirring at a larger level.

15 As shown in the drawings, the supply port 1lla of the
first reactor 10 is connected through a raw material supply
line 9 to a raw material monomer tank (a supply source of a
raw material monomer) 1 and a polymerization initiator tank
(a supply source of a polymerization initiator and, 1if

20 necessary, of a raw material monomer) 3 via pumps 5 and 7,
respectively. In this embodiment, the supply source of the
raw material monomer and the polymerization initiator is
the raw material monomer tank 1 and the polymerization
initiator tank 3, but the number of the supply source of

25 the raw material monomer and the polymerization initiator,



(a su 1source of a polynerization initiator and, if 20ne(essary, of
a. raw material nonomer) 3 via punps 5 and 7
this enbodinent, the sOppl.y :,...-curce of the raw material nononer
and the polynerization initiator is tde raw mat eri al nonomer and the
pol ynerization initiator tank 3, but the numer cw the supply
source. c,f 12 fornsthe raw material nonomer and the pol ynerization
initiator (in a case of a mxture, for exanple, a conposition
t hereof) and so on are not pa&h%cularly limted as |l ong as the raw

I

material nonorer SARY t hé po rizati'on TRt ator ¢an B supplii%ed £6'©
the first reactor 10, appropriately. though it is pot necessary f
thi s enbodii® ¥Teﬁhfé5h§$h n E&ﬁﬁ%rpﬁ¢fllfc ﬁﬁﬁebeogré%i35&3F8“¥he%%r
first reactor 10 and this supply port lic may. be connected to_the
polynerizat?%ﬁm?%?tiaﬁorcfﬁ*? Jé”biat?%Ee%%hp 774s SfowPhy gre  not
dotted line in The effluent port. iI? of the fjrst reactor..10 is
connect ed. ®oFthe'suppYy L) a2 Bf 1ChE §E%oﬁh? rédct BT C 26 Ehr Jrgrme T
a. connection line 15. The effluent port 21b of the second_reactor 20
is |linked up”fo AR ePPIUBRELFRReODE, ITFHUSC C4he©EB 7% sEUPPéactor 90 the
and. the second. reactor. 20 ate connected in series. There is

preferably hbrpunmproRCthe cbhnectBROPRT HetabY bet weeF e et fifuents not

port. ilb of. the first reactor |la and the suppl port 2la of the
second reack®feopary for this embodiment, but another supply port 1llc

may be provided to the first reactor 10 and this supply
port 1llc may be connected to the polymerization initiator

10 tank 3 via the pump 7 as shown by a dotted line in Fig. 1.
The effluent port 1llb of the first reactor 10 is connected
to the supply port 2la of the second reactor 20 through a
connection line 15, The effluent port 21b of the second
reactor 20 is linked up to an effluent line 25. Thus, the

15 first reactor 10 and the second reactor 20 are connected in
series. There is preferably no pump on the connection line
15 between the effluent port 11lb of the first reactor 10
and the supply port 2la of the second reactor 20.

It is not necessary for this embodiment, but the

20 second reactor 20 may be connected to a polymerization
initiator tank (a supply source of an additional
polymerization initiator and, 1f necessary, of a raw
material monomer) 17 via a pump 19. In this embodiment,

the supply source of the additional polymerization

25 initiator is the polymerization initiator tank 17, but the



It is .notc ess ary for this enbC.d i Ment r but the 2 r:second.
reactor 20 may be connected to a poiynerization
initiatortank(aSuppl ysc-nrc: eofanaddit polynerization initiator and”

if necessary, of a. raw material nmona..iler) 17 via a punp 19.1n this
enbodi ment, the supply source O f the additional polynerization 13
nunber of t hesuppl yt headdi ti onal pol ymari zation initiator: the form of
the polyinerization initiator (in a case of a mxture, for eXaM)1lF a

COnpost 101 HSLEOT e 150 OMLAe 1oL ALEu kY 1ALt ed, 38 Long,
polymerization initiator, the form of the polymerization
initiator (in a case of a mixture, for example, a
composition thereof) and so on are not particularly limited

5 as long as the additional polymerization initiator can be
supplied to the second reactor 20, appropriately. In a
case where the polymerization initiator tank 17 and the
pump 19 are present, the supply port 2la of the second
reactor 20 may be connected to the polymerization initiator

10 tank 17 via the pump 19 through the connection line 15 as
shown by a solid line in Fig. 1, or the second reactor 20
may be provided with another supply port 2lc so that this
supply port 21c is connected to the polymerization
initiator tank 17 via the pump 19 as shown by, for example,
15 a dotted line in Fig. 1.

The pumps 5 and 7 and, if present, the pump 19 are not
particularly limited, but preferably pumps being able to
set flow rates from the raw material monomer tank 1 and the
polymerization initiator tank 3 and a flow rate from the

20 polymerization initiator tank 17, if present, at constant
values. More specifically, multiple reciprocating pumps
are preferred, and more preferred are pulsation-free
controlled-volume pumps such as a duplicate pulsation-free
controlled-volume pump and a triplex pulsation-free

25 controlled-volume pump. By using these, it 1is possible to



supplied to the. sechnd reactor In a case: where the: 'Thr

ynmerization initiator tank 17 and the punip 9 are; p es: y port 2la

0 CT1l d reactor. 20 may be connected to the pol ynerization

initiator. 10 tank 17 via the punp 19 thlggh the connection |line 15a

shown by a solid line in Fig :i or the sécond. reactor 20 nmay be

provided with another supply. port 21c so that this supply. port. 21c

is connected to the polynerization initiator tank 17 via the punp 19

as shown by X le, .15a dotted line in Fig..1. The. panp

S an a7 e G eSeRt el Fo TR 10okr & ORI 1T Sl 451571 1 M B, B1so
flow rates fromthe ra

but f bl bei, bl t r

vt erl ol ot R ey AR S R TAreT H D GEPBPTE D afre
fl te f th | i,zati . initjator. tank 17, if , .
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are preferred, and nore greferr%g_are ul sation-free

cont rol | ed-VorUne pimps &lch &5'% ‘dufldlcat eSPuPshti ondFrds  ©f  the

control | ed-vo] ume punp, and a triplex pulation-free ,

25cont$o| I ébojlvﬁ??ﬁ%%%rﬁf‘ Bﬂ}lE%F‘EBrt Héde"tht FevWpdedisdiié it JNORGAREF opd
a supply ampunt or a supply flow rate, which also ay, Tlies

her ei naf t erf)h@ofp%m%w%aﬂs% i B ionbier BndtEReSpoPyrefF2atPEn20-
initiator to Ue first reactor 10 am1, if necessary, an additional
suppl y ampant of F#He %y ' 1t nDS- PRAt PGRFSSHAYatiGiT (‘of 1t heTPadinatéeri Ut
nonoi aer and the poircaerization initiator) to the second reactor 20,
Furt her, irthe Gotnefeessary ¢ of>t hvs eptodarhient thpueffheceénre&ti anb
line 15 for connecting the effluent port lib of the first reactor 10
to the supp?y poret fifstigemcte 10 sevondier eaebpty 2095 preperabdyhe
provided with a jacket or the like ;not shown in the draw ngs)
surrothd s.Se@Polt BFastiRFaeé dfs tives tormetY i bhoriAedl5itds @ jacket or
tenperature regul ati ng neans for controlling a tenperature of the
connection Hliseldse Thetebyrovnt is pbssidbleingsdorgyiod@ing an outer
15t enperature of the connect:Jon line 15 inuore specifically, a

t ent per at ureunpfathe ot ethsurfacnectiohe tonaectbon kenea andmphlustare
tenperature in the connection line) so that this tenperature is

Chst anti al | sesaet trenperstng e fase t enttenperiatar e i reripe fatruste r edct mhe
10. In a case where the 20first reactor 10 is prolded with the
tenperaturecsensoridn line 15. Thereby, it is possible to control the

15 temperature of the connection line 15 (more specifically, a
temperature of the outer surface of the connection line,
and thus a temperature in the connection line) so that this
temperature is a substantially same temperature as the
temperature in the first reactor 10. In a case where the

20 first reactor 10 is provided with the temperature sensor T
as a temperature detecting means for detecting the
temperature in the first reactor 10 as in this embodiment,
the temperature regulating means of the connection line 15
can be controlled so that the temperature of the connection

25 line 15 1is at a substantially same temperature as the



a tenperature astecting neans i CK detecting tEl tenperature in the
first reactor 15 as in this enbodinent, the tenperature r8T. ating
means of the connection line 15 GitA be CO:Lr/.711,tfd. 53C that
the teaTeratube of the connection 25line,:1.5 is at a substantially
sane tenperature as the 15 tenperature in the first reactor 10
detected by this tenperature sensor T. It is preferable that
each of the nenbers described in the above with reference to Fi.g, 1

i s appropri.atel J._connect to caont rol it (net .sh i.n the ;
dr awi ngs) s%m se’y]iaotuerneabllerl t ﬁcg]econfﬁrr&% uﬁietac;%%rco%pr OF%EC%\gi@Fd rby EEES
operations,, Ther ehe/ i n_order fo make the tenperature of the outer

soctane of IHe& Feactor E6t°For: each of the j ackets (tenperature

regul ati ng nmean 13 and 23 correspond to th 10 tenperatyre in the,
reactor detect efi]‘)tbylﬁ r%reté%aé? Gfa’fslgage‘?‘%‘gﬁ’ ?fe%%rrﬁ?ﬁggraea&???weg in
means) 3 with respect to,égch of the rst reagtor 10 and the seco.,ng
reactor r tHE appatat us'ts controffabte CShy" Misting the StppPyrtately
amounts of the raw material nonomer and the pol ynerjzation, 15
initiator t‘i?rtr}f‘ec?eicgg Or%aEPBFrTgBWﬁ tHe o ‘éfri off’ of*% ner plinpgss so
and 7 or by regulating the tenperature of the outer surface of the
reactor set®¥ otrot?l%alj’g%k*é{l% ESNARG 28N nd Al SO E TN atliase WREFétiRes -
pol ynmeri zation initiator tank 1.7 and the pnnp 19 are present, the
appar at us i S*HtF ol Fabl @°920 ddi h§ahe tHee addrPicsrdl  Suppfy difoustiter
of the polynerization initiator (or the raw material nononer and the
pol yneri zati'oinr a4 t ik or)e o ¥eecsetontct eatPbr 20°Wi t Aft heNBpedacikeis
of the ponp 19. Further, in order to nmake the tenperature in the
connect i on (i amibstant¢arli ot eguaneessy he 3t réat uFer FasPaedf cpsiche

reactor 10 ........... +.. ..
10 temperature in the reactor detected by the temperature

sensor (temperature detecting means) T with respect to each
of the first reactor 10 and the second reactor 20, the
apparatus is controllable by adjusting the supply amounts
of the raw material monomer and the polymerization
15 initiator to the first reactor 10 with the operation of the
pumps 5 and 7 or by regulating the temperature of the outer
surface of the reactor set for the jackets 13 and 23; and
also, in a case where the polymerization initiator tank 17
and the pump 19 are present, the apparatus is controllable
20 by adjusting the additional supply amount of the
polymerization initiator (or the raw material monomer and
the polymerization initiator) to the second reactor 20 with
the operation of the pump 19. Further, in order to make
the temperature in the connection 1line 15 substantially

25 equal to the temperature in the first reactor 10 detected



by the tenperature sensor (t,Einperature detecting neans) T, the
apparatus is controllable by adjusting the tenperature of the outer
surface oi the connection line 15 set for the jacket (t.il, mporature
regul ati ng noans, not. shown in the $ dr %ﬁngs) surroundi ng tho
connection line 15. It. is preferable that. the tenperature in the
connection line 1) IS actually measured by tne tenperature det ecting.
means for dotecting the connection. |line 15, However, sone cases
dependlncl e ization reactian co q:tlo e 10firs
react or kggdgb ngég?caﬂggssgﬁgﬁras 8176 éééﬁﬁhﬁ %ans$ T
polynErlzatlon |n|t|ator is s i at.e conposi

(here|nafter de§%9|% d%stéﬁeﬁo 589%%&1 %Fuéhj oﬁtgﬁt0|oe§eﬂg?rF5Pre

the | t d th t I th
o 15he. at *i”er%%%?l'f%alﬁﬁé’g%iae%”aer BRI gor o o FnEor Ehe

connection n case, the tenperature of the jacket,
sur r oundi ngja[%eetcor{ﬁgg‘ﬁ)%ﬁ%luirﬁe f%guéagépgatm‘f’ﬁ]éSSub%?%nﬁ Yy, d&methe
tenmperature as the tenperatnre in the first. reactor ro t he ,
conneci | on FHEIES | o BVERGHIE h D5 | £VUEGag | HipracaSof that is
j acket, sc that the tenperature in thE connect: n line 15
can hcor), PEetHEbs F|épﬁyqﬁﬂﬁﬁﬁ%ﬁ%?%wl?hEthﬁ§W§e9H%PWnl%%% 15
first re,:ictor le, ,E nd considering tn, enperature in the
connectlon%ﬁrﬁ§:E?%%¥e@%ﬁﬂﬁﬁ%ﬁﬂ@%]T%es%%%p?rﬁﬁur? vat9arengsmepes; for
tenp,:itature of: the 25jack,,..,t surrounding the connection |line
Ic) is al | @SEEing thahgonaeréeten13 . 1 23 sﬁpw&aﬁarm%s%omﬁecases
whol e of the reactors 10 and 20, respectively t
er)y, .., rp)3EPYTHE by hBat POR YFErarA LS H’@e?tCtdfort heoréhet @rg 1D the
an& 20 by i ntrbduci ng steam hot water, organic heat nmediumor the
li ke ¥¢ . onﬁ&ﬂﬁ%ﬂrﬁ@©F9ﬁ1é@pm%PQoG@eSPWGtQﬂkﬁﬁﬁ|ﬁu@heaér$M&@s§ll of
The tenperature of the jackets 13 and 23 is able to be appropriately
regul at ed viiltch asteppéeat ureobynpressuren of itthd ivdatr medpum3ee  an
i ntroduced- The heat nediumintroduced into the |acbets 13 and 23 is
renoved fromienededte  Jatheditddschaecygeinpbter(descshbad)i nakhe from
drawi ngs). The tenperature and/or pressure of the jackets 13 and 23
are det ect edieby ed feresor soch aélh t@operau@reJ&éns@he(npplsm@wmszion
the drawi ngs) located on the heat "("),::... d.),.(3r( discharge
route, The mpoictitorof procatdoniof taesensoréctsueh asnehel 15 ttémperat ur @o
sensor is not particularly limted, bt it. mav be |ocated, for
exaTple, ormddte héatthedpumysepplzs triout eyeactinnt hies | geketrst2dd and the
23. When the connection line 15 is provided with the -)acket, the
j acket of tdwenrconneet i dhnéi 06 .maylhaveca sbpel arcist riuetpeeatord hesethe
| ac bets 13

jacket surrounding the connection line 15 is set at the

substantially same temperature as the temperature in the
first reactor 10, or the connection line 15 is covered with
20 a lagging in place of the jacket, so that the temperature
in the connection line 15 can become the substantially same
temperature as the temperature in the first reactor 10, and
considering the temperature in the connection line 15 as a
substantially same temperature as the temperature of the

25 jacket surrounding the connection line 15 is allowable.



2Uand 23, For the polynerization reaction in the reactors 10
and 20, it is required . to proceed at a generally constant
tenperature 11 0500 of the reactors 10 and 20 in view of
(uota:H(.inc: a polymer with a constant ,quality. Therefore, 25the
above described. tenperature regul ating nmeans (jackets 13 and 23) is
controlled at a constant tenperature which has been set. beforehand,
so that the tenperature inside the reactors 10 and 20 can. be

mai nt ai ned. respgetively. tﬁ%gqurfélg cons %lmgggp ratyre, 8Lf the

The setting tenperat re G above” descri enpera ure X84

C kets 13 d t
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, | oc 3 and 2 can be.re ulateg ntrollln thg tenggr ture
or pr sur t%% WovEUPPY HesCHi-Bed 29 e qﬁﬁh%ﬂn = GGt o thé&e

suppl fIOM/rate control neans an exanpl e thereof is a con rol unit
(hgf YSIn t FRERR S o) of the jackegg) 13 and 23 1s le to be

appropriately regulated with a temperature or pressure of
the heat medium to be introduced. The heat medium
introduced into the Jjackets 13 and 23 is removed from a
10 heat medium discharge route (not shown in the drawings).
The temperature and/or pressure of the jackets 13 and 23
are detected by a sensor such as a temperature sensor (not
shown in the drawings) located on the heat medium discharge
route. The point of location of a sensor such as the
15 temperature sensor is not particularly limited, but it may
be located, for example, on the heat medium supply route,
or in the jackets 13 and 23. When the connection line 15
is provided with the jacket, the jacket of the connection
line 15 may have a similar structure to these jackets 13

20 and 23.
For the polymerization reaction in the reactors 10 and
20, it 1s required to proceed at a generally constant
temperature in each of the reactors 10 and 20 in view of
obtaining a polymer with a constant quality. Therefore,

25 the above described temperature regulating means (jackets



prokrided with C.]0,and en on, The P.C. M of the control onit
13 a device for stoning a programwhich controls the punps 5 anb 7
and, if present, the punp 19 anb SC, on, Tteof the control unit is a
Ct-sillICS ter tenpgrary storin.r data of 1t8he teif.ygeratues in the
reactc.ieg 10 and 20 detected by the tem peratere sensor: datlil The
setting tex, nerot=es of the 4e=ickete 13 and 23, 25data ofif:=
present, the setting tenperature of, the jacket of. the connection

CPU of the EbntPal i - exBEULES IR pogh anceesPay | FLne HaHT Badldeh
20 and t he (8 O (he. SETtT TSt mper atif boCBT TREPT Eakets 15°4ad 53
St or i al MOTSRET BndforoThe ol SRET | ¥t MBI AT CRt of PRSCRbyeLY at 2
andi or ¢ he TSR A oY SURDIS MeRREOTBETTI=7 and, |1 prosent, pump 10).
In a case where the connection. line 15 is provided with the | acket

as the’t enper at ure® r e§iratie-, TREETE2TULS ne@tcPUPst t#e° Eont FEIS CErPed

executes the programstored in the ROM (which may. be either a. gart _
of the abover™& Int'dgram bPI6t REX Br ofRaRSt hal ANE tabove’ pragranys) is
based. on data such as the data of_ the tenperatures in the reactors
10 and 20 ancPifel dat@ o t Ae 3R+ Ng téperatar eCoORtERe ket PAGECh
shown in the draw ngs) of the connection line 15 stored in the o
aboveSo t bad1er¢Hea St i AgSEerperat e 20ofSefe fsactitet HPrt Agtermining

connection line 15 can be controlled. An exanple or the control ny
the snppiy The'eve ¥ acenssntr oif nelans supertr of L eni ERER M1 Be dHess monpagr

bel ow.
10 supply means (pump 5) and/or the initiator supply means

(pump 7 and, if present, pump 19) is necessary or not. The

setting temperature of the above described temperature

regulating means (jackets 13 and 23) can be regulated by

controlling the temperature or pressure of the above
15 described heat medium.

As to the supply flow rate control means, an example
thereof 1is a control wunit (not shown in the drawings)
provided with CPU, ROM, RAM and so on.

The ROM of the control unit is a device for storing a

20 program which controls the pumps 5 and 7 and, if present,
the pump 19 and so on. The RAM of the control unit is a
device for temporary storing data of the temperatures in
the reactors 10 and 20 detected by the temperature sensor T,
data of the setting temperatures of the jackets 13 and 23,

25 data of, if present, the setting temperature of the jacket



When the isenp,,Jratdre in the reactor. 10 detected by the
terilpert-:::re sensor T exceeds the setting tem::ersture of the

25" i escket 13 as the tenperature regniati hg neans, the 20 executes
the programin the ROMto control, for exanple, the punp 7 so as to
decrease the. supply flow rate of the pol'ymerization initiator into
the reactor 10. In a case where the polynerization. initiator tank.
17 and the punp 19 are present, when the tenperature in the reactor
20 detected %yt%he terTPertatur sensi)%. T _exceeds the sertcfeirngJé c
t enper at ur € of “t'fie TRERE 123 as the tenpéfatit e T egll at'ing nean§*ccHte
during the punp 19 su ]plies t he polynerization initiator to the
reactor. 20"t Ei:kb?l‘ﬂ%é? YHe*Pol yneri zati on, 10the CPU executes tne

programin the to control, for exanple., the pu 19 so.,as to
decrease the suppty fi%w it et8f tﬁ‘ér.lbgg mert Zat ieg??rrqpurﬁeﬁ a?c S PRfgram
t he reactnr conducting such control, polynerization he generated i
t he react or%tq.%e%nélflorgd‘fo RAA Bésgécr sé@l?aaﬁdlcthhe?%bghﬁhépata 5t 'the
15t enperatures in the reactors 10 and/or 20 can be | owered. On
the other hedthewhen: theltehper &£GFECFR tie 7 ¢hctbra® T8 beprbd Ohe the
setting tenperature of the jacket 13, the CPU execwes the programin
the ROM to.S¢bhtdl Cefperakarpp eOlt RBS pliApk?t80las®he PACPELSECt RE the
supply finP rate of the 20poI%/rTerization initiator into the reactor
10, I n” a casEPurer@Al heo pelyheriezatPBhYi AlPlat8Ffakk CF&néRvt Peteripl
t"Eiit:,-...entLutce it: the rea O is below the setting. tenperature
of the -'-i@@%@m623a@@f@ﬁgth@hEObMW9r12a§HSEIF@étﬂﬁ§060F9n§Pﬁzﬁﬁ@ﬂﬁors
initiator to the 25reactor 20 to conduct the pol ynerization, the CPU
execut es 10 and 20 is controlled by the monomer supply means (pump
10 5) and/or the initiator supply means (pump 7 and, 1if
present, pump 19). In a case where the connection line 15
is provided with the jacket as the temperature regulating
means, the CPU of the control unit executes the program
stored in the ROM (which may be either a part of the above
15 program or other program than the above program) based on
data such as the data of the temperatures in the reactors
10 and 20 and the data of the setting temperature of the
jacket (not shown in the drawings) of the connection line
15 stored in the above RAM so that the setting temperature
20 of the jacket of the connection line 15 can be controlled.
An example of the control by the supply flow rate
control means (control unit) will be described below.
When the temperature in the reactor 10 detected by the

temperature sensor T exceeds the setting temperature of the

25 jacket 13 as the temperature regulating means, the CPU



21 the progxamin the ROMto control, for exanple, the punp 19 SO
asto increase thesupplyflow rat.ethe polynerization initiator into
the reactor 20. conducting such control pol yneri zati on heat
generated. in 5the reactors 10 and/ or gan be increased, and
there}yy the tenperatures in the reactorg 10 and/or 20 can be rai sed.
For exanpl e, when. the. control over the punp 7; present, the punp 19
foo the polynerization reaction on the reactors 10 and 20 results in

katie d the 10 total ly fl t h
eactors 10VSHI G0 PR 2eopperor cbi S760 TOL Oy oACISl 1He FUARTS

and, if present, the_19 so as to decrease the su flowrate of _th
polyner|za1?%% PRIPi dt o1° %%ttSI?qngﬁﬁﬁr?ﬁetﬁﬁggLipf%°¥b]5% L¢ oL the
i ncrease the sggg % cw rate of the raw nmaterial 15nono r at_the

sane time. POLVECEYFRherD 481AhatREr dhplHee of °PHé do %rhea ESEE
followi ng control is noted- That is, when the tenperature In

reactor 10 %Eﬁ%%tEﬁeb9°%M@eféﬁﬁéﬂﬁpuﬂél§éﬁ§@F ?anéiﬂeed§“?h5h§ePPpﬁgl9
tenperature of the jacket 13 as the 20tenperature regul ati ng neans,

the punp S 3% cowf%w*éd i fiePease thet8UPPFy FFow At e“of t heackwr 20

mat eri al nonomer, so that the relative suppi flow rate. of the '
polyner|za1¢%%€Cted by the temperature sensor T exceeds the setting

temperature of the jacket 23 as the temperature regulating
means during the pump 19 supplies the polymerization
initiator to the reactor 20 to conduct the polymerization,
10 the CPU executes the program in the ROM to control, for
example, the pump 19 so as to decrease the supply flow rate
of the polymerization initiator into the reactor 20. By
conducting such control, polymerization heat generated in
the reactors 10 and/or 20 can be decreased, and thereby the

15 temperatures in the reactors 10 and/or 20 can be lowered.
On the other hand, when the temperature in the reactor
10 is below the setting temperature of the jacket 13, the
CPU executes the program in the ROM to control, for example,
the pump 7 so as to increase the supply flow rate of the
20 polymerization initiator into the reactor 10. In a case
where the polymerization initiator tank 17 and the pump 19
are present, when the temperature in the reactor 20 1is
below the setting temperature of the jacket 23 during the
pump 19 supplies the polymerization initiator to the

25 reactor 20 to conduct the polymerization, the CPU executes



initiator -into the reaptor 10 is decreased. By conducting such.

control, the tenperature in the reactor 10 can also he :22 A
ratio of the supply flowrate of the raw. material nononer and the
supply flow rate of the polynerization injtiator can be appropriately

set depending on the kind of the polynmer generated, the kind of the
pol yneri zation initiator used, and so on, Al so, degree of increase or

decrease in the supply | oi.,7 :ate othe raw ma tenal raCTl orne r
aT.: / or the s_uppi. flow fate of th | yperization initiator
can appr opr‘f‘%‘f’e?ﬂr/o‘gg?md}e/lﬁejfﬁg?n%g%nt?h‘éoﬁ}?ﬁg?(ﬁ gfgﬁeeﬁgfr‘ﬁ%r‘ the pump 1.2

10generated,.the kind of.. theynerizatioc. initiat used nd so, on.
HO\?\BVGI’, in>3 cdse what i G?ed%{h(? th%ul?%%%t or%rslofb aﬁagfo b?/fthghe
initiator supply. neans is not, .the polynperization initiator. ly,

but the ravP HBYEETAFS MbABerh iddfbtsi M cPhe (61 yreF R aeFon 20° ° BY
Mt:Lai:or, it _is necessary to 15consider a content ratio of the ,
pol yner i zat F8RFAFt R at élucih% THE Tt er P y%ﬁéﬁﬁﬁ:l(%r’rﬁ’reiasti ngenerated in

pol ymeri zation initiator_to control tabs supply flow rare of the
pol yneri zat ton Fartrater lVbarehor, ¢0 asnspF| frcreased, and thereby the

temperatures in the reactors 10 and/or 20 can be raised.
For example, when the control over the pump 7 and, if
present, the pump 19 for the polymerization reaction in the
reactors 10 and 20 results in remarkable decrease in the
10 total supply flow rate into the reactors 10 and 20, it is
preferable to not only control the pump 7 and, if present,
the pump 19 so as to decrease the supply flow rate of the
polymerization initiator, but also to control the pump 5 so
as to increase the supply flow rate of the raw material
15 monomer at the same time.
Further, as another example of the control, the
following control is noted. That is, when the temperature
in the reactor 10 detected by the temperature sensor T
exceeds the setting temperature of the jacket 13 as the
20 temperature regulating means, the pump 5 is controlled to
increase the supply flow rate of the raw material monomer,
so that the relative supply flow rate of the polymerization
initiator into the reactor 10 is decreased. By conducting
such control, the temperature in the reactor 10 can also be

25 lowered.



nbt her exanple of the control, the iH Ibwng control is noted for it
case where the connectiort lece 15 03 prceH we' kh khe | egbi atlng
means. That is, when the tenperature In rhe reactor 1 0 detected by
the teklperatnr,, e,,neor T Is oitterent,tramthe t,:eilkek Ic k ere
intrekE cora..)eck ken 1.k na (coavenienkiy, tea s(kktkny
tenperaturetk.'e jacket ek the 23 connection |ine 15) by a degree
nmore than, for exanple, the setting tenperature of. the jacket

ot the connectigp Léqg 1§fl S 1 eg%%fg 390 Eghaztaéehe k. 'E'h@pe{aﬁﬁ %Stiﬁgtial

tne connection |'ine conveni en npera ure of

of the connection line 1 beco |aII erat ur

as tne tenperé%afé oP%thgg?eaéFDr 10fﬁﬂgd $|on|t:$s%%%f %gfgsgg%za lon
t hi s enbodi.ment. reheater. 31 and,a de olatlll g

ext ruder 33 Ty e 1 G e o, i veantore the i e nEhBEKind of

pr ovi dod. b ?éeﬁq%%‘%eea?&“%%' 1 ang"the "agyol 4 aﬁﬁé?ﬁﬁéﬁwsgﬁaﬁ?n

11.n truded o ect af&gr de olatlllzatlon is discharged froma
di schat ge I'i'ne '35;07 USeh ALK prdheat er 31, any appropri ate neater
can be ased as IOQ%UaS it is %gée to heat a viscous fluid,

devol atilizing éztTUdef©955a ¥i ngPE ER SRl ¢F Q@Fgﬁ@&§Vof%tﬂi‘%iﬁ§pply

extruder can be used.
flow rate of the raw material monomer and/or the supply

flow rate of the ©polymerization initiator can be
appropriately set depending on the kind of the polymer
10 generated,  the kind of the polymerization initiator used,
and so on. However, 1in a case what is supplied to the
reactors 10 and 20 by the initiator supply means is not the
polymerization initiator only, but the raw material monomer
comprising the polymerization initiator, it is necessary to
15 consider a content ratio of the polymerization initiator in
the raw material monomexr comprising polymerization
initiator to control the supply flow rare of the
polymerization initiator.
Further, as still another example of the control, the
20 following control is noted for a case where the connection
line 15 1is provided with the Jjacket as the temperature
regulating means. That 1is, when the temperature in the
reactor 10 detected by the temperature sensor T 1is
different from the temperature in the connection line 15

25 (conveniently, the setting temperature of the jacket of the



F."urther, there may be a recovery tank 37 for storing 20the raw

mat eri al nononmer which is:-.Et...d and recovered from a(cotmyrising
unreacted material, mainly) having separated. with the devolatiiiing
extruder. 33. 24 conducted by using such.,apparatus wili be
described_In this enbodi nent, a case of Conducting conti nuous
-v-,lynerization of a nethacrylio ester nononer, ic the other words,
a case of producing a nethacrylio ester polyner wll 5be desoxi bed as

on SXaDler BN, 2 PBEDL, | INenLon L5, MO0 LTRSSl LRSI
pol yror | 22 an | 041 2L gf 1050 LS BISPA ! poe AR B ene
enbOdinentbg%§% lf%%({iggelgEEQa%Eghagtgét%%IPﬁggnﬁhéugzmperature in
the connection line 15 (conveniently, the setting
S temperature of the Jjacket of the connection 1line 15)
becomes a substantially same temperature as the temperature

of the reactor 10.
Additionally, it is not necessary for this embodiment,
but a preheater 31 and a devolatilizing extruder 33 may be

10 located downstream of the effluent line 25. There may be a
pressure adjusting valve (not shown 1in the drawings)
provided between the preheater 31 and the devolatilizing
extruder 33. An extruded object after devolatilization is
discharged from a discharge line 35.

15 As the preheater 31, any appropriate heater can be
used as long as it is able to heat a viscous fluid. As the
devolatilizing extruder 33, a single or multi screw
devolatilizing extruder can be used.

Further, there may be a recovery tank 37 for storing

20 the raw material monomer which is separated and recovered
from a volatile component (comprising unreacted raw
material, mainly) having separated with the devolatilizing

extruder 33.

25 Next, a process for producing a polymer composition



- al ky]. methaorylate Col which alkyl group has | to 4 15carbons)

al one, or - a mxture of notices than 80% by wei ght of al kvi
nmet hacrylate (of which | group has 1 to 4 carbons) and not nore than
20% by wei gnt ot other vinyl nononer cop9I4ymeri zaol e therew th.
Es).Les oftaethctnr has | to 4 carbons) include nethyl neth

met hacryl ate, n-propyi nethacrylate, isopKc, pyl nethaerN. sec-but:J/1
met hacryl ate, isobutyl nethacrylate, and 83 on, Anong them 25

exanpl es of thacryl.ate may_ be_used, al one .qr | ination o
b T e o g S S S L Sl 2
nononer inqclhu.de rmrrlncgu cti anal nononers havi.ng ongddggbl e bond_whi

ch
i s radical -polymeri2abl & Ehd nditi f UAEEi onal nohohers “havi ng the-6rovs
nor e, doubl e bonds. which are radical -po] ynerizable. Mre .
Spec £ 1oal 1 TR NG That dhal® Stoner Lo rab o BinoRstl tnbbha other
whi ch i s radical -pol ynerizabl e inc)ude, for exanple, t hacryl xc .
esters SUCH L bl yi* Tt Hadty R SIC S -4 T09-BUAYY hExyT* Mot heet yIare 11
(except for the above described al kyl nethacn Iateh(of which 4 ,
carboEPS)); Qe rYi T Bier 85 sBh S58 MR fhy |2 &N Bty TS Rer yPgeation
propyl acrylate, butyl acrylate, and 2-ethyl hexyl acrylate;
unsat ur at ed-cdtHoxy-"He- e de 0¥t Qci d anhydri des

* Preparation
At first, the raw material monomer, the polymerization

10 initiator and so on are prepared.

As the raw material monomer, a methacrylic ester
monomer is used in this embodiment.

Examples of the methacrylic ester monomer are

- alkyl methacrylate (of which alkyl group has 1 to 4

15 carbons) alone, or

- a mixture of not less than 80% by weight of alkyl
methacrylate (of which alkyl group has 1 to 4 carbons) and
not more than 20% by weight of other vinyl monomer
copolymerizable therewith.

20 Examples of alkyl methacrylate (of which alkyl group
has 1 to 4 carbons) include methyl methacrylate, ethyl
methacrylate, n-propyl methacrylate, isopropyl methacrylate,
n-butyl methacrylate, t-butyl methacrylate, sec-butyl
methacrylate, isobutyl methacrylate, and so on. Among them,

25 methyl methacrylate 1is preferred. The above described



15 thereof such as acrylic acid, nethacryli_ acid, naleic acid,
itaconic acid, maleic acid anhydride, and itaconic acid anhydri de;
hydr oxy group-containi ng nononers such as 2- hydrbxyethyl acryl ate,
2-fridic"xp-,py.1 nbhoglycerol acrylate,2 - hydro2yet hyl nethacryl ate,
2- hvarc, xvprppyi nethacryl ate, and nonoglycerol. nethacryl ate;

ni trogen-cont ai ni ng mmoners such as net hacryl am de, acry
onitrile,methacrylonitrile, diacetOneacrylam de, and

di met hydam noet hyl nethacryl ate; 0X r.oup-chnt.ai ni ng ;nonpners such
as allyi qu8%%9M§% SFyr%%%YgaEEﬁﬁﬁ%h &%?§fsﬂ8 é?asyﬁggneggﬁae of in
a-nmet hyl styrene The nultifunctional non rs having two or nore

doubl e bonds” Whi th-ar'e ?%oﬁ%gfea-%%?@%r?ggﬁi‘%ml ncl ude: for exanpl e,

di esters of unsaturated carpoxyaic acids %@P glycoliESIaCh 5 as 1ud
ethyl ene gl ycol ‘di T8thaer ytat &5 CRAGY BT t aMe di al ~dY et HRRPYFL rgnclude
unsa turated carboxylic acid a | kenyj. esters such al_a cryia al |
YT et hacPAR in P § v MCBRRARat 82V KRRy S| AEPRLS darydl KERyF: is
esters such as dial' yi .phthalate, diallyl ma |  eate tujailyl ,
cyanurat e, Cftﬂt‘rﬁ%%ﬂ&}‘?&%%%n&iné’t é?u%g%EP%CBfOHﬁ af‘tﬁlﬁ%“é%rs having
carboxylic acidandfle 1 w 1 -ehol suchastrinethylol.propane t rd
acrvl at e. :“"Hndo8r NPirRyi BEHZENePOnNThe "AEGVe Hesct FBed2 exBRplBSéfable.

copoi ynmeri zabl e .crinyi nonomer nmay be used al one: or in colMbination
of at |easﬂ$oyﬁnsgpcg%éﬁplly, the "monofunctional monomers having one

double bond which is radical-polymerizable include, for
example, methacrylic esters such as benzyl methacrylate and
10 2-ethylhexyl methacrylate (except for the above described
alkyl methacrylate (of which alkyl group has 1 to 4
carbons)); acrylic esters such as methyl acrylate, ethyl
acrylate, propyl acrylate, butyl acrylate, and 2-ethylhexyl
acrylate; unsaturated carboxylic acids or acid anhydrides
15 thereof such as acrylic acid, methacrylic acid, maleic acid,
itaconic acid, maleic acid anhydride, and itaconic acid
anhydride; hydroxy group-containing monomers such as 2-
hydroxyethyl acrylate, 2-hydroxypropyl acrylate,

monoglycerol acrylate, 2-hydroxyethyl methacrylate, 2=

20 hydroxypropyl methacrylate, and monoglycerol methacrylate;
nitrogen-containing monomers such as acrylamide,
methacrylamide, acrylonitrile, methacrylonitrile,

diacetoneacrylamide, and dimethylaminoethyl methacrylate;
epoxy group-containing monomers such as allyl glycidyl

25 ether, glycidyl acrylate, and glycidyl methacrylate;



| bAs the polynerizatininitiator: for exanple, radical initiatbr is

used in this enbcinent Exanpl es of a radical initiator. include
a z o conpounds such as a zobis isobutyroni tr ile" azobi sdi nethyl

val eronitrile" a z scycl. x an e ,i'esza%is(l-acet y

nyl et hane)di netnyl 2, 2 ' -arch' sisobetyle te , and 4

azobi s- 4-cyanos-al eri corgani ¢ peroxi des such as peroxide ,acetyl

peroxi de: capryiyi peroxide, 2, 4 edichlOrobeni -peroz*de, isobutyi
peroxi:::e;acetyl cycl obexyl snifonyit -nut yi 2 '3t_-hbut

D ber czyneoetariar b tvd T fthe ST bioh et hent uhoaE e BuRGFPgAPERFEne-
iea?é:?f?gﬂf@%Sgpé;;ﬁdﬁé€£§%§¥'R%%%ﬁ%&%yckgg?égnetwo or more double
t}inEthyIcycIo ezane, 1, 1-di (t-hexyaperoxy)-3, 3, 5-.

r1 ot oyl oy Ot | S5y i oty O Ot LARAF e NP LBBEr yFor example,
perbxydicangggaée,s-bgt%]perox di car bonat er

sters o nsaturated car oxyiié'acids and glycols such

5 as ethylene glycol dimethacrylate, and butane diol
dimethacrylate; unsaturated carboxylic acid alkenyl esters

such as allyl acrylate, allyl methacrylate, and allyl
cinnamate; polybasic acid ©polyalkenyl esters such as

diallyl phthalate, diallyl maleate, triallyl cyanurate, and

10 triallyl isocyanurate; esters of unsaturated carboxylic
acid and polyalcohol such as trimethylolpropane
triacrylate; and divinylbenzene. The above described

examples of copolymerizable vinyl monomer may be used alone
or in combination of at least two of them.

15 As the ©polymerization initiator, for example, a
radical initiator is used in this embodiment.

Examples of a radical initiator include azo compounds
such as azobisisobutyronitrile, azobisdimethylvaleronitrile,
azobiscyclohexanenitrile, l,1'-azobis(l-acetoxy-1-

20 phenylethane), dimethyl 2,2'-azobisisobutylate, and 4,4'-
azobis-4-cyanovaleric acid; organic ©peroxides such as
benzoyl peroxide, lauroyl ©peroxide, acetyl ©peroxide,
caprylyl peroxide, 2,4-dichlorobenzoyl peroxide, isobutyl
peroxide, acetyl cyclohexylsulfonyl peroxide, t-butyl

25 peroxypivalate, t-butyl peroxyneodecanoate, t-butyl



perozydi carbonate, 2 -ethyl hexyl peroxydicarbonate, bis(4 -t - butyl
cl ohexyl ) per ozydi carbonat e, t peroxy -2 -

et hyl hexanoat e, -tetrairathyl butyl peroxy- ethyl hexanpate, 191, 2
-trimethyl.nr,nro. C:peroxy -2 - 10 ethyl hexanpate, t -butyl )eroxy

i sopropyl. nonocarbonate, t - anyl peroxy isopropyl nibn.ocarbonate,
t -butyl perozy -2 - ethyl.hexyl carbonate, t -butyl "\' C' ally’
carbonate, t - butyl peroxy isopropyl carbonate, 1,1,3,3 -tetranethyl
butyl pero I sopropyl .monocar bonat e , 1,2 -trijret B
Toper by | SUBt R BATRER Bohat o PRt ity b e ey 200
c' -trimethyl. propyi.peroxy-isononate, and.t.-butyl I 0X nzbat.e B
These pol yngtlalr [‘gakf&éﬁlé)%]f?ﬁf%}%ﬁz% ?rké?x%%eme%i’ %il %ﬁgyokrjggynpggﬁﬁ?ﬁaﬁi’ghf’
of at |east_twb of the The polynerjzation initiator is B
sel ected accordt i%ﬁ%i@pifﬁﬁg’of: t he po#yﬂe?légng?§¥gaeﬁﬁ§yﬁhé’?a@
mat eri al nonomer, used. r ezanple, while the present jnvention

not parti cur et TSy I T LT Hese bfoRBaPEhl CREPGRAITSAPPRACE M CoSPEE YL
having. a half-life not nore than one nlnute at 25t he golg rization

t, anpe aturQF%ﬁ%¥€;%ﬁ¥9%&ﬂE§V%en?‘?%%y 2. gPRAPFYPi Farapither  nobutyl
pol yneri zati on tengerature is at npst. one_m nutee the Leaction rate

i's suitabl @THUSYTHeP IPPE7 e orTeERUrRaBYE PEBPXYRECPOPYRRFFZalr SN~ E

reaction in the continuous pol ynerization apparatus.

butylcyclohexyl) peroxydicarbonate, t-amyl peroxy-2-
ethylhexanoate, 1,1,3,3~tetramethyl butyl peroxy-
ethylhexanocate, 1,1,2-trimethyl propyl peroxy-2-
10 ethylhexanoate, t-butyl peroxy isopropyl monccarbonate, t-

amyl peroxy i1sopropyl monocarbonate, t-butyl peroxy-2-
ethylhexyl carbonate, t-butyl peroxy allyl carbonate, t-
butyl peroxy isopropyl carbonate, 1,1,3,3-tetramethyl butyl
peroxy isopropyl monocarbonate, 1,1,2-trimethyl propyl

15 peroxy isopropyl monocarbonate, 1,1,3,3-tetramethyl butyl
peroxy isononate, 1,1,2-trimethyl propyl peroxy-isononate,
and t-butyl peroxybenzoate.

These polymerization initiators may be used alone or
in combination of at least two of them.

20 The polymerization initiator is selected according to
the kinds of the polymer generated and the raw material
monomer used. For example, while the present invention is
not particularly limited, those of radical polymerization
initiator having a half-life not more than one minute at

25 the polymerization temperature are preferable. When the



6The supply amount of tne polynerization initiator (radical
initiator)is not particularly limted, but generally 0.001 to 1%
hyLght with respect to the raw material nononer (tne raw nateri al
nmonomer eventually supplied to the reactgﬁ 10),1n a case where the
10 polynerization initiator tank 17 and e punp | .are present in
addition to the polynerization initiator tank 3 and the punp 7, the
polynerization initiator can be supplied separately into the first

react or e.second rea n rization

initiator t%éi% Q t9775u gB 8&¥W8rﬁF§t&PQ 5@ H%E%rﬁﬁ%ma %eri g most one
nmonomer and Ihe ol rizatign initiator to E sec re ctor g. .
the purp 19BTHE 1 of AF SaGITy Bt o+stﬁgl§as JRer S GHF AR gEor
supplied to, the reacé 10 and the reactor %s node mnthln th

above rancj€°® wi FR1F8 gﬁctﬁﬂftrﬁﬁ%unPB ym?ﬁéZ? raw mﬁﬁﬁqﬁﬂm%nnbﬂerthe
eventually su Iled to the reactor 10 and. the K awrono: cK: ::su2
In::3ciirao +Wﬁﬁ%ﬁwp%ﬁﬂm¥f{f?E9°m ap%ﬁH?B%Spolyner|zat|on

initiator described above, any appropriate _ , L
5 he supply amount of the polymerization initiator

(radical initiator) is not particularly limited, but

generally 0.001 to 1% by weight with respect to the raw

material monomer (the raw material monomer eventually
supplied to the reactor 10). In a case where the
10 polymerization initiator tank 17 and the pump 19 are

present in addition to the polymerization initiator tank 3

and the pump 7, the polymerization initiator can be

supplied separately into the first reactor 10 and the

second reactor 20. When the polymerization initiator tank

15 17 supplies the mixture of the raw material monomer and the

polymerization initiator to the second reactor 20 by the

pump 19, the total supply amount of the polymerization

initiator supplied to the reactor 10 and the reactor 20 is

made within the above range with respect to the sum of the

20 raw material monomer eventually supplied to the reactor 10

and the raw material monomer additionally supplied to the
reactor 20.

In addition to the raw material monomer and the

polymerization initiator described above, any appropriate

215, other component(s), for example, a chain transfer agent, a



29 nol d rel ease agent, a. rubbery polyner. such as butadi ene an&
styrene -butadi ene rubber (SER), a. heat stabilizing agent, an

ul travi ol et absorbinc agent, and 80 on nmay be used. The chain
transfer agent is used for adjusting a wgbecular 5 weight of the p
"ymer generated, The nold rel ease agent i's used for inproving
noidability (or processability) of a resin. conposition obtained.
fromthe polynmer c(-inposition" 'The heat stabili-Ling agent La used

f ti : duced pol f th [ d dat.i Th

ULt ravi ol ot ™ 10Rb55F BT nG. “ABAht T s- UREA"T oF O pr ¥ENt IR 4 prokdcagne 2nd
' f ' d by .i ' 10 the chai

ransf er agohi- Br {Har SHONDF uRGEFGRal (T ol of HiGK GREfE bhaf hrS 2gent,

transfer agent can be used. Mre. specifically, exanples thereof

i ncl ude al K9t . " hEFEREPLRS 4BSCCHLRE FPCPY) LFEPCApt &R, TP¥oBFopylEd:  The

mer capt an, -pbutyl nmercaptan, t -butyl rcaptan, . n- hezyl nmercapt an,
n-octyl narggﬁyénfﬁ?qﬁﬁ | RERYIE h%réﬁﬁggn%og-d%ﬁ%%??lﬂéré%pﬁﬁﬁ?cular
and. t-dodecy| nercaptan; aromatic nercaptans such as phe nercaptah
and t hdocr €40t 72 hePtaptaheohAUFhgdaB8ebr tPess CAFbBASstiEhSas Setifiéne S
t hi ogl ycol 7 poly cohol s such as ethyl ene glycol, neopentyl,g[¥col,

tri met hyl ol préParder: péhPasyyiaxitoldalfapent addyt hprpepssability) of a
tripentaerythritol, and sorbitol,... those of v,vthich hydroxyl group
is esterifdedswit FAMGTHE-CN | @Pagiasd- nferapt6pr o oATer agicgiposition.
25j i hvdr onabht hal ene, 1, 4, 5, 8-t et r ahydr onapht hal ene, 30 _

t 4i : r pi nenelter pitof enetaBaligyepohesadrenéshydeegenfor preventing a

produced polymer from thermal degradation. The ultraviolet
10 absorbing agent is used for preventing a produced polymer
from being degraded by ultraviolet rays.

As to the chain transfer agent, either monofunctional
or polyfunctional chain transfer agent can be used. More
specifically, examples thereof include alkyl mercaptans

15 such as n-propyl mercaptan, isopropyl mercaptan, n-butyl
mercaptan, t-butyl mercaptan, n-hexyl mercaptan, n-octyl
mercaptan, Z2-ethylhexyl mercaptan, n-dodecyl mercaptan, and
t-dodecyl mercaptan; aromatic mercaptans such as phenyl
mercaptan and thiocresol; mercaptans having 18 or 1less

20 carbons such as ethylene thioglycol; polyalcohols such as
ethylene glycol, neopentyl glycol, trimethylolpropane,
pentaerythritol, dipentaerythritol, tripentaerythritol, and
sorbitol; those of which hydroxyl group is esterified with
thioglycolic acid or 3-mercaptopropionic acid, 1,4-

25 dihydronaphthalene, 1,4,5,8-tetrahydronaphthalene, B-



sul fide and so on-These may he used alone or in. comhinatio of at

| east two of ther., The supply i.Ei nount of the chain transfer
agent is not particularly limted since it varies depending on the
kind of the chain transfer agent used and.so on. For exanple, in a.
case of using nercaotans, it is preferably 0,01 by weight, an& nere
preferably. 0,05 to |1 % by weight with respect to the raw materi al
mononer (the. raw material nononer eventually supplied to the reactor
10), The mol d rel ease_agent i s not, particu | imted.

Speci fical | VST RSErS of hrgR&r fatty am%ﬁgiﬁﬁé}éﬁg%%ﬁ%%ﬂéﬂcohgpgfogen
hi gher fatt ids, higher fatty acid am des, tal salts _of higher .
fatty aci dsgléﬁﬁl(g% o?’incgr e exenpl i fi gg‘,esl% A% hESrol'd el éagé)eneageorﬁ ,th
one or nore Kkinds thereo} ray As to the esters of

be 11550
hi gher fatt§°&etostMore s%%c}??iélFV? 8xahPF8s t hereof. include
saturated fatt cid alN, | estets such as thyl |aurate, ethyl .
| aur at e, propyy %rEPBPlBUF§PUP§uﬁ§?th%CFg$lngﬁgpfi%ﬁbﬁﬂ%?ng 1S Hoie

paimtate, ethN palnmtate, propyl paimtate, butyl paimtate, octyl,
pal m tate, hethyFisteay a%é{“@?ﬂyl“??@ar%t ev,ardreospyf%{e% AT Y e?nbﬁ?ﬁ?l kind
Stearate, octyl stearate, stearyi stearate, nyristyl ristate,

: Y
met hyl hehenat el eChVi théieiatie r piopyr beRenatd, SCalddl . esfergample,
such. as nethyi oleate, ethyl oleate, propyi oleate, butgl ol eat e, .
octyl ol eat®} #efA§P Pinditéate NSt AN el dates propjraPiholedte, o 3%
I'l nol eate, cctyl linpleatei: saturated. fatty acid glycexides such as
lauri c ncnogy yEeipas, |2t iBCHt gPyeerirae v durit £Pi Wcery desight with
pai mtic nonognyceride" pa_intic yceride, paimtic triglyceride, .
stemmi ¢ nonbefyeeti deo Sthear irevdi GREErPde, "SR AP c tFDehet c material
nmonogl yoeri de, behenic digivceride, MheniclUCeride; unsaturated fat
y aci 4010gl yeerigescseachuasl vl eiterabadglycériedacasiteirc 1dilgl yceri de,
oleictriglyceride,linolicnmonodlyperide, diglyceride, tri_yceride.
Among t ham net hJhestredcat eclethyl asteedr at @, Nout ypasteavatel voctiytited.
stearate, stearic nonool yceride, stearic cli lvceride, stearic
Specifically, esters of higher fatty acids, higher fatty
alcohols, higher fatty acids, higher fatty acid amides,
metal salts of higher fatty acids and so on are exemplified.
it As the mold release agent, one or more kinds thereof may be
used.

As to the esters of higher fatty acids, more
specifically, examples thereof include saturated fatty acid
alkyl esters such as methyl laurate, ethyl laurate, propyl

20 laurate, butyl laurate, octyl laurate, methyl palmitate,
ethyl palmitate, propyl palmitate, butyl palmitate, octyl
palmitate, methyl stearate, ethyl stearate, propyl stearate,
butyl stearate, octyl stearate, stearyl stearate, myristyl

myristate, methyl behenate, ethyl behenate, propyl behenate,

25 butyl behenate, octyl behenate; unsaturated fatty acid



Lbtricilyceride, and the |like are preferred.

-As to the higher fatty al cohols, nore specifically, exanples thereof
i nci ade saturated fatty (or aliphatic) al cohols such as |auryi

al cohol, palm stearyl alcohol, isostearyh alcohol, behenyl alcohol,
myri styl 20al cohol, cetyi alcohol; unsaturated fatty (or aliphatic)
al cohol s soon-as cl eal cohol, iinolyi alcohol.Anong them stearyl

al cohol preferred. As to the 1 igher fatty acids, nore

SpeCifica.%?&yfxggpggg %ﬁ Hx%sig%kg ?d%ﬁégégﬁdetﬁg?yéﬁ%%ﬁ%fgg?g%yl

caproic acid, caprvlic acid, capri auri’c ac
acid, paimtic aci stearic acid, arachjdic acid,, behenic,acid,
| igneceric O<';1lce|a ,e’lgthﬁhlyoorio?@to%’t adc)jcetc\é%o?%eaa%? ’d]m%%%%fujr‘ah?é%ie?%ﬁyethyl
acids such as paimtoieic acid, oleic acid, linoleic.,acid, lincien
aci d, cet ollelincé)laecall & er B&PEYaci d?l??g?ﬁg?édc ba%'%f TinolRe sy th«?C%yl
hi gher fatty. acid anmi des: nore specificalLky, exanples thereof include
saturated FACtY ST anf HB525o0 180 Wa UFE GLETCRTaR, SHaTm 17 clabrac
am de,_stearic %§%g a 'de,é?ehenic gﬁ%f. anige; ursaturated,fitty ,
aci d ahi ded"F8 9 S{fcH 5 ol ei T atT d. WeST17hol eteVatrd hhi-deycsride,
erucic acid amde; am des such a eth¥J ne -his -J§§”ic acid am de, .
et hyl ene - B¥Thiaifi t i BORLY dY aRT d ?rm,ﬁ@}“.lé?&é- bi $- BT U aci gpalmitic
and. ch?.” N ol eyi stearam de. knong them stearic acid am de and
ethyl ene - Bi’S LHEHIE acPdeanide BYeCPr 6Fel+ed; F5S2As % oo tHEYABEAFS !
salts of higher fattv. acids, exanples thereof include sodiumsalts,
pot assi um sHYF 1 cal GdMisAS Hnd bRENGMISal t 8ogPItpeeride,  behenic
above-described higher tatty acids, and soon. A used anount of
the nol d réligds&ageiit. Pshpréfertabl gl Wiy st ed 1825 UFaRGE om0, 6¢id
to 1.0 part by meh?ht: and nore preferably adiustbd in a range from
0.01.1% 0 0, B0 artdsy TweFghes WLEA Cor sspect] e 1ol parteslipydigeiygheiot,
a polymer contained in a. polyner conposition to be obtained.
oleic triglyceride, linolic monoglyceride, linolic
diglyceride, 1linolic triglyceride. Among them, methyl
stearate, ethyl stearate, butyl stearate, octyl stearate,
stearic monoglyceride, stearic diglyceride, stearic
15 triglyceride, and the like are preferred.

As to the higher fatty alcohols, more specifically,
examples thereof include saturated fatty (or aliphatic)
alcohols such as lauryl alcohol, palmityl alcohol, stearyl
alcohol, isostearyl alcohol, behenyl alcohol, myristyl

20 alcohol, cetyl alcohol; unsaturated fatty (or aliphatic)
alcohols such as oleyl alcohol, 1linolyl alcohol. Among
them, stearyl alcohol is preferred.

As to the higher fatty acids, more specifically,

examples thereof include saturated fatty acids such as

25 caproic acid, caprylic acid, capric acid, lauric acid,



The heat stabilizing agent is hot particularly limted, 25A
phosphor ous -based heat standliziagent and organic 33 G sulfide
conpounds are exenplified as the heat stabilizing agent, Anong t hem
the organic disulfide conpounds are prefgéshae.As the tleat
stabiiiagent, onempre kinds thereof m/ he used, As to the
phosphor us- based heat stabilizing agent,

exat cpl est hereofincludetris(z,4-di-t-

but yl phenyl h ite, 2-[2 10-tetrakisCl, 1- . ;23 .
di et byt o1 RSO BRNAATH T X157t GYahRoSEhEn He. ggids 2rachicic acid,
]-N, N-bi s[

10di met hyl (Zﬁ_%?zri%l‘f ek F%{%%%%%?%é%%jo%ph]e%i‘}hﬁé@%xﬁ-’“tadecan"iC SIFRCls
unsaturated fatty acids such as palmitoleic acid, oleic
acid, linoleic acid, linclenic acid, cetoleic acid, erucic

5 acid, ricinoleic acid.

As to the higher fatty acid amides, more specifically,
examples thereof include saturated fatty acid amides such
as lauric acid amide, palmitic acid amide, stearic acid
amide, behenic acid amide; unsaturated fatty acid amides

10 such as oleic acid amide, linoleic acid amide, erucic acid
amide; amides such as ethylene-bis-lauric acid amide,
ethylene-bis-palmitic acid amide, ethylene-bis-stearic acid
amide, N-oleyl stearamide. Among them, stearic acid amide
and ethylene-bis-stearic acid amide are preferred.

15 As to the metal salts of higher fatty acids, examples
thereof include sodium salts, potassium salts, calcium
salts and barium salts of the above-described higher fatty
acids, and so on.

A used amount of the mold release agent is preferably

20 adjusted in a range from 0.01 to 1.0 part by weight, and
more preferably adjusted in a range from 0.01 to 0.50 part
by weight, with respect to 100 parts by weight of a polymer
contained in a polymer composition to be obtained.

The heat stabilizing agent is not particularly limited.

25 A phosphorous-based heat stabilizing agent and organic
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9 ) h p hosphorus-based heat stabilizing agent,

examples thereof include tris(2,4-di-t-
butylphenyl)phosphite, 2-[[2,4,8,10-tetrakis(1,1-
dimethylethyl)dibenzo (d,f]1([1,3,2]dioxaphosphepine-6-

yl]oxy]-N,N-bis[2-[[2,4,8,10-tetrakis(1,1-

10 dimethylethyl)dibenzo [(d,f][1,3,2]dioxaphosphepine-6-
ylloxyl-ethyllethanamine, diphenyl tridecyl phosphite,
triphenyl phosphite, 2,2-methylenebis (4, 6-di-tert-
butylphenyl)octylphosphite, bis(2,6-di-tert-butyl-4-
methylphenyl)pentaerythritecl diphosphite, and so on. Among

15 them, 2,2-methylenebis (4, 6-di-tert-
butylphenyl)octylphosphite is preferred.

As to the organic disulfide compounds, examples
thereof include dimethyl disulfide, diethyl disulfide, di-
n-propyl disulfide, di-n-butyl disulfide, di-sec-butyl

20 disulfide, di-tert-butyl disulfide, di-tert-amyl disulfide,
dicyclohexyl disulfide, di-tert-octyl disulfide, di-n-
dodecyl disulfide, di-tert-dodecyl disulfide, and so on.
Among them, di-tert-alkyl disulfide is preferred, and di-
tert-dodecyl disulfide is more preferred.

25 A used amount of the heat stabilizing agent 1is



5 nol ded article fromthe pol yner conposition of the present
invent.icvi, a nolding tenperatute is set at a higher tenperature for
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invention, a molding temperature 1s set at a higher
temperature for the purpose of improving its molding
processability in some cases. Use of the heat stabilizing

agent is effective for such case.

10 As the kinds of the ultraviolet absorbing agent, a
benzophenone-based ultraviolet absorbing agent, a
cyanoacrylate-based ultraviolet absorbing agent, a

benzotriazole-based ultraviolet absorbing agent, a malonic

ester-based ultraviolet absorbing agent, an oxalic anilide-

15 based ultraviolet absorbing agent and so on are exemplified.

These ultraviolet absorbing agents may be used alone or in

combination of at least two of them. Among them, the

benzotriazole-based ultraviolet absorbing agent, the

malonic ester-based ultraviolet absorbing agent, and the

20 oxalic anilide-based wultraviolet absorbing agent are
preferable.

As to the Dbenzophenone-based ultravioclet absorbing

agent, examples thereof include 2,4-dihydroxybenzophenone,

2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-

25 methoxybenzophenone-5-sulfonic acid, 2-hydroxy-4-



35 octyl oxybenzophenone, 4- doducyl oxy-. 2- hydr oxybenzophenone,
4- benzyl oxy- hydroxybenzophenone, 2, 2' -di h7dr oxy-4, 4' -

di met hoxybenzophenon. e, and so on, As to the
cyanoacryl at e-based ul travi ol et absorbi -

agent,exanplesthereofinclude.ethyl2-cyano§3,3- I () di phenyl acryl ate,

2- et hyl hexyl 2-cyano- 3, 3-di phenvi acryl ate, and so on, As to the

bensotri asol e-based ul travi ol et absorbi ng agent,
exanpl est here iéJECpcludenx
nethylpheny?
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As to the cyanoacrylate-based ultraviolet absorbing
5 agent, examples thereof include ethyl 2-cyano-3, 3~

diphenylacrylate, 2-ethylhexyl 2-cyano-3,3-diphenylacrylate,

and so on.

As to the benzotriazole-based ultraviolet absorbing
agent, examples thereof include 2-(2-hydroxy-5-
10 methylphenyl)-2H-benzotriazole, 5-chloro-2-(3,5-di-tert-

butyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(3-tert-butyl-2-

hydroxy-5-methylphenyl)-5-chloro-2H-benzotriazole, 2-(3,5-
di-tert-pentyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(3,5-
di-tert-butyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(2H-
15 benzotriazole-2-yl)-4-methyl-6-(3,4,5,6-
tetrahydrophthalimidylmethyl) phenol, 2-(2-hydroxy-5-tert-

octylphenyl)-2H-benzotriazole, and so on.

As to the malonic ester-based ultraviolet absorbing

agent, 2-(l-aryl alkylidene)malonates are generally used,

20 and examples thereof include dimethyl

methoxybenzylidene)malonate and so on.

2- (p-

As to the oxalic anilide-based ultraviolet absorbing

agent, 2-alkoxy-2'-alkyloxalic anilides are generally used,

and examples thereof include 2-ethoxy-2'-ethyloxalic

25 anilide and so on.



di - Lert-butyi-2-hydroxyphenyl)-2H benzotri azol e,

15benzotri azol e- 2-y11- 4- met hyl-6- (3, 4, 5, 6-

t et rahydr cont hal i m dyl net hyl ) phenol , 2- ( 2- hydr oxy-5-tert -

octyl phenyl) - 2R- benzotri azol e, and. so on As to the nma ionic
ester-based ul traviol et absorbing agent, 5 (,1-arvi

al kyl i denei mal onates are generally used,
2Dandexanp|esthereofincludedinethyl nethoxybenzyiIdene)naionate and.

SO on. o th§ oxallq:an Ildf b tﬁﬁ&dgfgylokg%rggggrblngnt is
e

agent, 2- alkoxy an|F| s are general

d | esth f l.ud ? dI d d
ANt of TR AT oot CabenrBiho CRGertY | &+ ShBiter BHE) +E°3P865° pon =
b ht t h t 1 .. poly t d I .
compos 11 o Lo chra eS8 et Seat oFt &r Phonerttednre-
1, th t I ki_.nd t
e 2" RO S0 Sl AP R o
ot her conponent (s) suc:h as the chain transf ent as the casg
be) . It ha ol yer {(GHET OrLchi ©F aPort LHHI S, OF hd "ol GreRCrd | bnds

initiator described. ia , , _
described above 1is appropriately prepared (together with

other component(s) such as the chain transfer agent as the

case may be). In the polymerization initiator tank 3, the
polymerization initiator as described above is
10 appropriately prepared with the raw material monomer if

necessary (together with other component(s) such as the
chain transfer agent as the case may Dbe). The
polymerization initiator tank 3 may store the
polymerization initiator alone or 1in the form of the
L5 mixture of the raw material monomer and the polymerization
initiator (may further comprising other component(s) such
as the chain transfer agent as the case may be). In a case
of using the polymerization initiator tank 17, 1in the
polymerization initiator tank 17, the polymerization
20 initiator as described above is appropriately prepared with
the raw material monomer if necessary (together with other
component (s) such as the chain transfer agent as the case
may be). The polymerization initiator tank 17 may store
the polymerization initiator alone or in the form of the

25 mixture of the raw material monomer and the polymerization



10 appropriately' prepared with the Law material nononer. if

necessary Ctogetner with other conponent (s) such as the chain
transfer agent as the case may be), polynerization initiator. tank 3
store the polynerization initiator alone-er in the formof the 15
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reactor 20 since the polynerization initiator is solely. supplied to
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port fPa frofyhertanthaterialthonoferis anlelE ahd tHelpol yieeh zatdrorern
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and the pol yheee zabroroiliineirazerlo20 Ivbrtd aspeci 9 cal ¥y vhéehr awpart of
mat eri al nonomer is supplied fromthe raw material nononer tank | by
the punp 5, taadrehenpobyieti ratpoar baifvicahend(.preferably, the
m xture of the raw. material nononer and the polixx:::1-:b?"ation
Mt:iatcdr, wh oh is also :sinply fartatil to as ',Lae polyraair ta
25initiator hereiuis supplied fromthe polymari,..ition

* First polymerization Step

15 The raw material monomer and the polymerization
initiator are supplied to the first reactor 10 through the
supply port 1lla from the raw material monomer tank 1 and
the polymerization initiator tank 3 as the supply source of
the raw material monomer and the polymerization initiator.

20 More specifically, the raw material monomer is supplied
from the raw material monomer tank 1 by the pump 5, and the
polymerization initiator (preferably, the mixture of the
raw material monomer and the polymerization initiator,
which is also simply referred to as the polymerization

25 initiator herein) is supplied from the polymerization



38 initiator tahk 3 by the punp 7, and they nerge together through
the raw mat: ia.Lsrr_cly line 9 into the first reactor 10 via the
supply portlia, Also,the polynerization initiator may t-M supplied

fromthe polynerization initiator tank 3.b- the punp 7 to the first
reactor 10 via the supply port ilc as shown by the dotted line in
Fig. 1. For supplying the polynerization initiator to the tirst

reactor 10, when the m xture of the raw material 10 nononer and the
pol ymeri zation initiataor.is,prepared in the pol rizati i nitiataor
Lank 3 and SURBIT 60t ¢ BErdr rontyl 1 BrBPer 4ol &' fo Baous 5T ati R ner
in a range from 80: to_98C2: erein A represents the. supply fl

rate (kg/ h)t}&mtl%é rzEgW r’rﬁtagrilg?%m%ﬁ?) rsqpf%‘%(tﬁelr}eawbna%%tr(?aly%n%st
t ank and, 13 replLe: Sent:3 pply flow rate or t m xtore of th
raw mat eri al - AohOher |1z)nd Yhe p%llﬂfrrer?%%ﬂ,v%n ipr?lr;%i atgfa(of V\/nzig%ﬁo' The
content ratio of the ﬁglgmerj zation initiator_is 0,002 to, 10% bv h
wei ght) tr&n° tHBSpbf JherT zati'on 1517 at 8P % ank®3. 207he’ t@nberatTr e ©he

of the_raw erial. nmpnomer and the polynerization initjator ,
supplied t,P)YPRELFRT 5Py &AETOR TR0 iténﬁogeﬁﬁfrﬁkb%l%‘ﬂm% inFﬁ’t éfe first
However, this is one of factors which may change the C?OI ynerizati on.
t enper at ur e" B2 4¥ AT L8si"AG a HeatuPhhay areeti dlthé s edtt'r | Punghe dotted

therefore it is 2bpreferable to adjust that tenperature appropriately
by. a line in Fig. 1.

For supplying the polymerization initiator to the
first reactor 10, when the mixture of the raw material

10 monomer and the polymerization initiator is prepared in the
polymerization initiator tank 3 and supplied therefrom, it
is preferable to adjust a ratio A : B in a range from 80:20
to 98:2 wherein A represents the supply flow rate (kg/h) of
the raw material monomer from the raw material monomer tank

15 1, and B represents the supply flow rate (kg/h) of the
mixture of the raw material monomer and the polymerization
initiator (of which content ratio of the polymerization
initiator is 0.002 to 10% by weight) from the
polymerization initiator tank 3.

20 The temperature of the raw material monomer and the
polymerization initiator supplied to the first reactor 10
is not particularly limited. However, this is one of
factors which may change the polymerization temperature by
losing a heat balance in the reactor, and therefore it 1is

25 preferable to adjust that temperature appropriately by a



39 neater/cooler ',not shown in the drawi ngs) before the supply to

t he reactor 10, The raw material nononmer and the pol ynerization
initiator supplieci to the first reactor 1.0 as described in 5 the
above are, subjected to continuous p: .| eri zation, continuous bul k

pol ymeri zation in this enbodi nent (in other words, polynerization

with no solvent.), under an adiabatic condition (condition with
substantially no at transfer to or fromoutside of the reactor) in

the first reactor 10,, 10 his firs o] r e a

only to pro%%%&F?k%P%% r|§a ?%% r%ﬁc ﬁénbgﬁ%§§§ 5 bg%0§g Qh@ %upply
i ntermedi ate cq%g03|t|on If taken rromthe effluent port iron the
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end. Further, the fully filled condition 25enables all of the inner
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a hdgh productivH'y can be aitained. ,
conditidn (condition with substantially no heat transfer to

or from outside of the reactor) in the first reactor 10.
10 This first polymerization step has only to proceed the
polymerization reaction partway, and an intermediate
composition is taken from the effluent port 1lb of the

first reactor 10.
In the first polymerization step, the continuous
15 polymerization can be conducted under a condition in which
the reactor is filled with the reaction mixture while

substantially no gas phase is present (hereinafter referred

to as a fully filled condition). This 1s especially
suitable to the continuous bulk polymerization. The fully
20 filled condition can prevent beforehand the problems such

as that gel adheres to and grows on the inner surface of
the reactor, and that this gel is immixed into the reaction
mixture to degrade quality of a polymer composition
obtained in the end. Further, the fully filled condition

25 enables all of the inner volume of the reactor to be used



Sinc_ne the effluent port lib of the first reactor 10 is |ocated at
the reactor's top, the fully filled condition is 3 conveniently
realized sinply by conducting the supply to and the taking fromthe
first. reactor 10, continuously, Fyrther in the first

pol yneri zati on step, the continuous polynerization is conducted under
t he adi abatic condition_ 11t15 15 especially suitable to the
continuous -10 bulk polynerization The adiabatic condi tion can

pr event beforehand t@l groblens su
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t he above descrlbed control unit (not: 5hOWM1-1 in the by the supply
amounts tf the Fhe. ‘fnBferial HBﬁbﬁéFsande?ﬁeoﬁoFQWEFP? fPgrus Ly
initiator to the 25first reactor 10 with. operating. the punps 5 and

7 such that 41 FRECP@Aperidt ur 878 the Yut ePOSUFRaCE36f Fhe FIPSL  the
reactor 10 set for the jacket (tenperature regulating neans) 13. and
tne tenperafdf el MRCERePPILYBELL ZREAC O S10° Wet Eet & de?ﬁethe adiabatic
tenperature senscir (tenperature detecting nmeans) T correspond to

each ot her.cPrdisippt prléfier abf ectbesée e Semrerlat uke 6F St K@rduterous
surface of the reactor nmuch higher then the tenperature in the

react b si nelel 11 Podhins réxeitd onamouRbe ot died it oce bl fe@iet 6RN. PHfevent

smal ler the difference between the tenperature in the reactor and the
| Ct enper at upefofehhedouther supbacesofsudie peacttort i g¢lt mglheres to and

grows on the inner surface of the reactor, and that this

gel is immixed into the reaction mixture to degrade quality

of a polymer composition obtained in the end. Further, the

15 adiabatic condition enables the polymerization reaction to

become stable, and self regulating characteristics for
suppressing a runaway reaction can be brought about.

The adiabatic condition can be realized by making the

temperature of the inside of the first reactor 10 and the

20 temperature of the outer surface thereof generally equal to

each other. More specifically, this can be realized, with

the use of the above described control unit (not shown in

the drawings), by adjusting the supply amounts of the raw

material monomer and the polymerization initiator to the

25 first reactor 10 with operating the pumps 5 and 7 such that



better. it is.Mre specifically, it is preferable to adjust the
tenperature difference witnin the range or 5C. The heat generated in
the first reactor 10 such as 15 polynerization heat and stirring heat
is generally. carried. away on. taking tﬁl? i nt ernedi ate conposition
frcmthe first reactor 10. The. araouht of the heat carried away by
the internedi ate conposition. is determned butte flow rate and the
specific heat of the internedi ate conposition, and the 20tenperature
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conti nuous pol yneri zation in the ol ynmerization Step

13 under st d as the tenperature,.in the first r tor 10 et ect ed
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pol y ization in the first polynerization step is derstood as the
bressute | FUHEFTE T2aetT TBOCThi o Lpr aSe s B F Prbur o nget the
| ess than a vapor pressure of the raw nateria nonmer at the _
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nmokuoner fromgeneratliig tfh.e reactor, and is generall é_)about 1.0
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amount of heat into the reactor. The smaller the
difference between the temperature in the reactor and the
10 temperature of the outer surface of the reactor is, the
better it 1is. More specifically, it 1s preferable to
adjust the temperature difference within the range of =%
5@
The heat generated in the first reactor 10 such as
15 polymerization heat and stirring heat is generally carried
away on taking the intermediate composition from the first
reactor 10. The amount of the heat carried away by the
intermediate composition is determined by the flow rate and
the specific heat of the intermediate composition, and the
20 temperature of the polymerization reaction.

The temperature of the continuous polymerization in
the first polymerization step is understood as the
temperature 1in the <first reactor 10 (detected by the
temperature sensor T). The first polymerization step 1is

25 conducted at a temperature from 125 to 170°C, more



pol yneri zation infirst pcdynerization step is understood as an
average residence tine in the firft 15 reactor 10. The average
residence tinme in the first reactor 10 can be set according to the
productivity of the polynmer in the interggdiat.e conposition and so
on, and is not particularly limted, but, for extnr.Le from 15
mnutes to 6 hours, The average residence tine in the fjnst 20reactor
10 can be adjusted by using the punps 5 and 7 to change the supply

anount (su f te) of the raw nmateri no crude_like to
the tirst IF')p[e%!ae\c/%eo]!raoo\iyoy.r aﬁ}ot??te%m AR ]f%eé]f%%aia%/g?%%g?é%sé den](::lé 1 'R&9
thTends in.a |l arge part, on.the_inner volune of the first reactor 10
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IS t.,xiker§;q§ ort.. ilb of the 5. first reactor 10. The obtai ned
internediafbab§ﬁposition conpri ses the generated pol yner and the

unreacted raw erial nmononer, and may further conprise the
unr oact ed pol ynari st FORSTRF P&t ori® deuBhbBLENS SqRYFaRadast-aheln the

polyneriza{gon initjator, and so on. _
irst polymerization step is understood as the pressure in

the first reactor 10. This pressure is a pressure not less
than a vapor pressure of the raw material monomer at the
temperature in the reactor to prevent gas of the raw

10 material monomer from generating in the reactor, and is
generally about 1.0 to 2.0 MPa in gauge pressure.

A time period subjected to the continuous
polymerization in  the first ©polymerization step 1is
understood as an average residence time in the first

15 reactor 10. The average residence time in the first
reactor 10 can be set according to the productivity of the
polymer in the intermediate composition and so on, and is
not particularly limited, but, for example, from 15 minutes
to 6 hours. The average residence time in the first

20 reactor 10 can be adjusted by using the pumps 5 and 7 to
change the supply amount (supply flow rate) of the raw
material monomer or the 1like to the first reactor 10.
However, since the average residence time depends in a
large part on the inner volume of the first reactor 10, how

25 the inner wvolume of the first reactor 10 and the inner



Al t houdh this enbodinent is not Iimted thereto, the polynerization
rate in the internediate conposition is, fbr exanple, 5 to0% by

wei ght, The polynerization rate in the intermedi ate cbnposition
generally corresponds to the content rath of the po-ynmer in the

i nternedi ate 15conposition. Second. polyneiization Step The
sechnd polynerl.zation step IS condeteri ix) with and j*,11,-iwing to
tHE: firit polyneLization step, 20 T:ftc2.11 the internedi ate

onos' tion t-ai ned_as_deicribed in the above_ ii taken frox:: the
orTi i ent pary o5 thRe SATAE PRt oY TE PeCsint ahto the Segshant
reactor 20 fr .ghe er y ort 21 throagh t he connection. line 15.
Then, the |ﬁier edi at e E%Q? [11fLrther :;xub-jeetd

25c5nt i ni xoui ymeri zat.i caxxtinou2 b pon rization in,
this enbodlnentekhnd e%ﬁfﬁﬁﬁ@ﬂmﬂﬁc c5ﬁ8itlghoVﬁ the ?rstl?ggﬁPSBlate
20. This second yneri.zatjon st o let rization
reaction prcoé@cfptolcfrhelaesﬁ]é%np rfr?erﬁ?%ueo%[[ éﬁ’at #}P WNer the
conpogétlon (or 5. g nmeri_zation syrugg éaken fro he ef fl uent

por t He §826i 8r tor ained pdnGSTaSe ‘%h%OQBEBHHlOD
polynerlzatlon steg be descrlbe& nalnly wth respect

di fferent pdi"its¥ %nﬂ?ﬁe ﬂ%@ﬁ?ﬁiﬂ%ﬂd%ﬁ2§FFCna§9epth§ndu8%§P§ﬁ§9|oﬁéw

simlar to 10those for. the first polynerization. ster. apply unless
ot herwi se g%mqﬁ%ﬂﬁinwnomer, and may” further comprise the "unreacted

polymerization initiator, decomposed substance of the
polymerization initiator, and so on.

10 Although this embodiment is not limited thereto, the
polymerization rate in the intermediate composition is, for
example, 5 to 80% by weight. The polymerization rate in
the intermediate composition generally corresponds to the
content ratio of the ©polymer in the intermediate

15 composition.

* Second polymerization Step
The second polymerization step is conducted in series
with and following to the first polymerization step.

20 After the intermediate composition obtained as
described in the above is taken from the effluent port 1lb
of the first reactor, it is supplied to the second reactor
20 from the supply port 2la through the connection line 15.
Then, the intermediate composition is further subjected to

25 continuous polymerization, continuous bulk polymerization



Al though it. is not necessary to this enbodi nent, the polynerization
initiator tank. 1.7 and the punp 19 may be used, if necessary. In a
case of using the polynerization initiator tank. 17 and the punp 19,
the additional (or fresh) polynerization,nitiator the m zture of the
r'iaw material nononer and the polynerization initiator) is supplied
rromthe polymerization initiator tatk. 17 by. the punp 19 through

the cr....")nection line 15 tc the second reactor 20 via the supply
port 2la or.th ot upply port, 2L)., an her.eby the. . . :
internemzﬂ%ﬁcggggﬂ é%ﬁﬁ#@gg%de&pQﬁﬁfﬁ?hgéii%%ﬁ%%a.%ngltlon A LS
pol ymeri zation initiator. .The t erature of the pol rization .
initiator §%b%ﬁ%eae?gkfﬁe2§5p0n2HF5ac'%ﬁo .??gﬁmgﬁéggg}9ﬂefﬁf§f!bﬁ =8
initiator. nk. .17 25@3 not. %ﬁrthU|arlﬁélln]ted'kp%fﬁ%%it%&!sd%%ired

one of 4b Tct oS wAPEH TRy “Ehdfde FR*ThE°Pol ymerte

tenperature(gy | osi ng a heat balance in the reactor/ and therefore it

is preferadi® ¥ a 1O hat” 3-énper A Ur e aapp?8€¥ﬁ“§’fel yPpepLtion  (or
0

heat er/ cool er. (not. shown in the draw ngs) before the stipply. to the
react oé. 2(P°l§merlgﬂﬂ‘tsjo°r?tSVguB?eflér atst Qogﬁ‘élﬁdﬁé‘fe t 1&%{{ naghs <1

poynerization so that. the tenperature of the connection line. 15 is

a. substant§althye &Mt erperattre’as the tenperature in the first:
reactor 10. Rvoiding the 10 tenperature of the connection iine 15

from bei ng too I'"6W iith Ceespéd t °tRRt et P heteprstill be
reactor 10, a viscosity, of the internmedi ate conposition. in the
connect i on $§HeF 45§ sMptoyBnt &8N FEAPEEING T it idee’nt sethae frem the
i ntermedi ate conposition can be supplied to the second 15 reactor
stably. Avoidifly tie Wehperatife oftathe coithecrirdrEtieNss Frigmlisei ngo
too high with respect to the tenperatnre in. the first reactor 1.0,

t he t¥fmperdtif® i nff¢he Seronblireactopliseptesehted FE6M béPrgy unless
i ncreased, so that qualities such as beet stability of a resin
conposi ti orPtee 20l e obvbieddcan be maintained. In order to mai,:e
the tenperature of the connection. line 1S at a substantially sane
tenperature as thethenperature et heefepstryedet orhil0, emhediment, the
connection line 15 can be provided with the jacket: as the

t enper at ur TG at i ayl eans itt0 aadjrust at he 19et amdag t26t eppep atlitr enaf be
the jacket. Wien polvmization. heat is not 46 generated in :he
connecti on.udqdhe, 1f heetenperat ur énofa tdesconnection Lhaepd6 yive mede ion
at a substantially sane tenperature as the tenperature in the first
reactor 10 byl provedi ngrtkhe l¢onamedt itdre | ipmenpl 516 t htlae laaggithigondn  (or
pl ace of the jacket, to retain its heat. (or to thermally insulate it
fromthe oufisdde) .polymerization initiator (preferably, the mixture of

the raw material monomer and the polymerization initiator)
is supplied from the polymerization initiator tank 17 by
the pump 19 through the connection line 15 to the second
20 reactor 20 via the supply port 2la or the another supply
port 21c, and thereby the intermediate composition is added
with the additional polymerization initiator. The
temperature of the polymerization initiator supplied to the
second reactor 20 from the polymerization initiator tank 17

25 is not particularly limited. However, this is one of



: Ter supplying the polynerization inator to the. se.cc)x.).d reactor
20"t hi e raw nmononer and the polynerization initiator is prepared in
the. polynerization initiator tanks 3 and. 17 and supplied therefrom
it is preferable to adjust a ratio A(1l-)1:4B.2) ina range from 00: 20
toand a. ratio El : 1-32 in. a range from10:90 to 90:10 wherein A
represents the supply flow rate (kg/h) of the taw materi al nononer
frac:" the raw materi al nononer tank I, represents the supp_ v.

flow rate r the r

pol yrer i zati r Tnt (Tarer Tof GhreACcan e“%e”“ﬁ?ei rUPharsh BRblEure
polynerlzatlon itiato to 109 wei ht fromt .
ol yrer | sation’ .l??a?o'heasca%k%nce dl%z%?eprr&?%m%ra 3, Mepgrgre it
flowrate Qcc;, 11: of re of the r al _rmononer

and the pol B SEHT 4T 21 SR SIEE of Pohi E%m%%ﬁ?gﬁfer%P%OBFlaFﬁg?’ by a
pol ymeri zati 02 to. 100 ht

Dol yier | sadt AT behe [ Banicngen % ALY ¥ Bbpy bRETRY Ehe supply
pol y i zation ste t he conti nuous polynerlzatlon can be conducted
under . ga. Ut 1579 ?%ﬁFo%u$@ pol ynerization_The folly filled

condition can prevent peforehand robl ems such as that gel ,
adheres to and ¢toW oht th%§|n$%?%%ﬁ? ate h? tﬁ@naﬁﬁEtoFgeanGOPﬁéPuQus
this gel is immxed into the reaction mxture to degrade quality of
the pol ymerPCofffiositi orPbbfai neef t n r'he 6tk S FirtHer Ot He'§ FPPP@&tlon
condition enables all of the inner volunme of the reactor to be used.

as a reactiofSpate, and Pherdhy ‘@ HiigH 1pt odifEts vi 5 Rk ber at t aPnedhe

10Si nce the effluent port 21b of the second reactor 20 o
temperature in the first reactor 10. Avoiding the

—o—
I—‘ 30):, =)}

10 temperature of the connection line 15 from being too low
with respect to the temperature in the first reactor 10, a
viscosity of the intermediate composition in the connection
line 15 1is prevented from being increased, so that the
intermediate composition can be supplied to the second

15 reactor 20, stably. Avoiding the temperature of the
connection line 15 from being too high with respect to the
temperature in the first reactor 10, the temperature in the
second reactor is prevented from being increased, so that
qualities such as heat stability of a resin composition to

20 be obtained can be maintained. In order to make the
temperature of the connection 1line 15 at a substantially
same temperature as the temperature in the first reactor 10,
the connection line 15 can be provided with the jacket as
the temperature regulating means to adjust the setting

25 temperature of the jacket. When polymerization heat is not



Is located at the reactor's top, the fully filled condition ds
conveniently realized sinply by conducting the supply to and the
taking .,romthe second reactor 20, continuously, 'Also, further in

t he second pol ynerization step, tne 15co %inuous pol ymeri zation is
conducted under the adiabatic condition_This is especially suitable

to the continuous buli poivicrization, The adi abatic condition can
prevent berorehan.o. tne r).r,Dbsuch as that gel J.3..dher,5:is to

and gro the.inner s of the reac ) t thi

20gel iSiIﬁ%é&éﬁ#%?Olbhg§¥%a§§$ﬁggﬁ%é uﬁéqﬁjcé%%aﬁgﬁggg%gﬁf%ﬁofhghe
pol ymer conpositi.on obtained in. the end, the adiabatic, condition
enabl es tfé?%ﬁﬁ%ﬁ&ﬁ?%ai?%n?eagsioﬁstonﬁﬁ%hnéﬁétéﬁle?u%%%a%%f?iiy same

regul ati ng characteristics, for suppressing a runa reaction can. he
SRR e U TAT e e e At R TR
the 4E4 te er@%gge of the inside of, the cong react or. 20 and tqe
tenperaturggﬁvﬁ DutBF SAPPACEPRer'ddic genefafl'y 2edd 9t eath Place
ot her,_ More cifically, this can be realized, with the u of th
Sbove Heoor b AR T feiaia peim epf o Tor 8N chOEndT e, %t ntlT ate

it from the outside).
For supplying the polymerization initiator to the
second reactor 20, when the mixture of the raw material

monomer and the polymerization initiator is prepared in the

10 polymerization initiator tanks 3 and 17 and supplied
therefrom, it is preferable to adjust a ratio A : (B: + Bj)
in a range from 80:20 to 98:2 and a ratio B; : B, in a

range from 10:90 to 90:10 wherein A represents the supply

flow rate (kg/h) of the raw material monomer from the raw

15 material monomer tank 1, B; represents the supply flow rate

(kg/h) of the mixture of the raw material monomer and the

polymerization initiator (of which content ratio of the

polymerization initiator is 0.002 to 10% by weight) from

the polymerization initiator tank 3, and B; represents a

20 supply flow rate (kg/h) of the mixture of the raw material

monomer and the polymerization initiator (of which content

ratio of the polymerization initiator is 0.002 to 10% by
weight) from the polymerization initiator tank 17.

Also in the second polymerization step, the continuous

25 polymerization can be conducted under a fully filled



5the drawi ngs), by adil t'ing the supply amobunts of the raw materi al
nmonomer and the polynerization initiator te the second. reactor 20
with operating the punps band 7 and, ; present, the punp 19 such that
the tenperature of the outer surface of QQe second reactor 20 set for
the 'Jacket 10 (tenperature regulating neans) 23 and the tenperature
in the second reactor 20 detected by the tenperature sensor
(tenperature detecting neans) T correspond to each other. It is not

ferable to set.the t t f the outer surf f th t
mich i gher URan tHe t enperat U & TH-T58 b r SaCEOF S ice I1° adds ext 4

anount of he into. the reactor, The_smaller_the_difference between
The tenmer STaHe THOIHEST bATLbohar | o FRE t ENbbYat BALGR ¢ RETGaReET | can
surface of the reactor is, the better it dm re specificall it is
o ef or abl & ¥5° B AerSF A eR et AF L EOBbHRF 1 BRERCES wEAFnIEhe SFRAGES TO
of 5C. The heat generated in the secang reactor 2U such as

pol yneri zati's ﬁégwsaﬁ%ﬁsFﬁ?rPﬁﬁ“ﬁéaquSaﬁﬁné¥%IF§60§FFF§&I'49and that
specific heat of the polyner compositiaon,and the. tenperature of the

pol yner i zati'oh® r 85¢t iloh. IFFRe*Enperat e of SRREIEBNIIIRodE to degrade

pol ymeri zation in se:luiynerization. step i s understood as . the
quality of the polymer composition obtained in the end.

Further, the fully filled condition enables all of the
inner volume of the reactor to be used as a reaction space,
and thereby a high productivity can be attained.

10 Since the effluent port 21b of the second reactor 20
is located at the reactor's top, the fully filled condition
is conveniently realized simply by conducting the supply to
and the taking from the second reactor 20, continuously.

Also, further in the second polymerization step, the

15 continuous polymerization is conducted under the adiabatic
condition. This is espeqially suitable to the continuous
bulk polymerization. The adiabatic condition can prevent
beforehand the problems such as that gel adheres to and
grows on the inner surface of the reactor, and that this

20 gel is immixed into the reaction mixture to degrade quality
of the polymer composition obtained in the end. Further,
the adiabatic condition enables the polymerization reaction
to become stable, and self regulating characteristics for
suppressing a runaway reaction can be brought about.

25 The adiabatic condition can be realized by making the



tenperature in the second reactor 20, The second pol yneri zation step
is conducted at a tenperature from 130 to nOC., nore preferably at
a. tenperature from 140 to 1BOC, Since the continuous pol ynerization
i s conducted under the adiabatic conditi in the second

pol ymeri zation 10 step, the polynerization heat generated by the

pol yneri zation reaction nmakes the tenperature at the second

pol yneri zation. step high-r than the tenperature at the first

pol yrrer | zat{ gl 81.69. AvoL! gt he Leperatyre ol 4he Second: Pog I8 cne

riz ations ony bein ol'yneilzation rate i e Secon

pol yneri zatjon step and therefore it _productjyit revented.trom

Dol 76 s gl 170Rat T BRcrhacks, Subet nal PRRS pbl S rer PCORBE LR on 2o b
efficiently prodnced, wi thout requiring.a |arger reactor. and .
Cnstal | ati o Tor O ekovel’thG CRE ThirGrary, AVBITITY (he fERperaPar&ith
of the second Podynerliation step.frombeing too hid, .the :
syndiotactiE'?yuf%eogbﬁgﬁhé%biﬁﬁyﬂ%?cfégﬁ?eggﬁgéﬁqfﬁgﬁﬁbef%ﬁtlBREWEd}n
and therefore heat resistance of, a resin conposition. obtained ip the
S | 95 pr eyt oL PP ORBBAr A GG T oS ABOPHHg SIS Bt dnper BE re
of the seconc3. polynerization step frombeing 50 too high, the

pol yrer i zatIF‘i‘)‘he?ﬁ?Jti dCoPTEE p?ré@eﬁ‘t?‘@d R?Joﬁfﬁl%’é}%q%%dilln;}tgé&é’rfpog%d,the
and. this elimnates necessity of a nore anmount of the golynerization
initiator,.SWhPeh WasChsed tovdbrpéradtd ifer i WPt he ahd 7 and, if
pol yneri zation 5) efficiency, and therefore the heat stability of the
resin conpodftFont obtaP ned P nlPhe ehdtPat preehEBREFRSM BeiCig tleWee e r
e The pressure of the continuous polynerization in the second

pol yreri zat Foht3Eep ¢5 unier st ds 1 ptiessit e S9F 10-Gthe tecondcket
reactor 20. This prassura is generally about 1.0 to 2.0 MPa in gauge

presstf e, ahEdchRgT beueqr ralgitle ke pressar e 45n. 2k he thier sfemperature in

pol ymeri zati on step.
the second reactor 20 detected by the temperature sensor

(temperature detecting means) T correspond to each other.
It is not preferable to set the temperature of the outer
surface of the reactor much higher than the temperature in
15 the reactor since it adds extra amount of heat into the
reactor. The smaller the difference between the
temperature in the reactor and the temperature of the outer
surface of the reactor 1is, the better 1t 1is. More
specifically, it is preferable to adjust the temperature
20 difference within the range of * 5°C.

The heat generated in the second reactor 20 such as
polymerization heat and stirring heat is generally carried
away on taking the polymer composition from the second
reactor 20. The amount of the heat carried away by the

25 polymer composition is determined by the flow rate and the



in the second pol ynerization step i s 15understood as an average
residence tine in the second reactor 20, The average residence tine
in. the second reactor 20 can be set ac c:ordinct:o the productivity
of the f'he..--mmositlon and, so onand i s not
particularly limted., but, for exanple, from 15 mnutes to 20 6
tours. Aratio of the average residence tine in the second reacnt,r
20 to t:hes'leracle residence tinme in the first reactor IS is

preferably [1 to and npre ef era from8/2 tq.,../8. The
aver age res%é%%%gl%ingqﬂgtf@ﬁse%@ﬁd ﬁﬁﬁ ‘eri zat’i o) Psggéﬁnﬁay %%d (s

I h 1Ld [ 131 the first | i zati
tep, but.. “HYGFarabr yob frar BREVRF O FE TG AVErA06 1 esi dence ti me

in the second. r ﬁct%% 20 gﬁp be agu ted bgﬁth Egg f %_aqg 7 a gbnifin
present, the pung 19 16" cHange T he! éﬁﬁblﬁ aRt'PUSURPI ¥ 15
rate) or tnghéam%egg% rl%oqg%b%q%%tion step 1is understood as the
9 temperature 1in the second «reactor 20. The second
polymerization step is conducted at a temperature from 130

to 180°C, more preferably at a temperature from 140 to

180°C. Since the continuous polymerization is conducted

under the adiabatic condition in the second polymerization

10 step, the polymerization heat generated by the
polymerization reaction makes the temperature at the second
polymerization step higher than the temperature at the

first polymerization step. Avoiding the temperature of the

second polymerization step from being too low, a

15 polymerization rate in the second polymerization step and
therefore a productivity is prevented from being
significantly decreased, so that the polymer composition

can be efficiently produced, without requiring a larger

reactor and installation for recovering the monomer.

20 Avoiding the temperature of the second polymerization step
from being too high, the syndiotacticity of the obtained

polymer is prevented from being lowered, and therefore heat
resistance of a resin composition obtained in the end is

prevented from being lowered. Also, avoiding the

25 temperature of the second polymerization step from being



the like to the second reactor 20. However, since the average
residence tinme depends in a. large part. on the: inner volunme of the
second. reactor 20, how the inner volune of the first reactor 10 and
the inner velume of the second reactor 2%Oare designed is inportant
as hereinafter 10descri bed, As described in the above, the

pol ym er conposition is taken. fromthe effluent port 21h of the
second reactor. 20. The obtai ned pol yner conposition conprises the

enerated further f-cnnri he the unreacted raw 15 material., ukK r,

?he unreact%%opgﬁﬁﬁérﬁgé igﬁaﬁﬁffﬁgﬁ O detohpos et s&ﬁsﬁgﬁEQE%?gﬁhgrom
-tlynerization initiator, and so o . Rithongh this .
ortbat meme. PO Rt PR AL 6d BAGFEOE S0t AT T LI ShC T Bt BECPRSERY ©OF
ol yner conposition is, for 20exanple, 30, to 90% hy .wei ght. The.

bol yrrer | zat T ORCESt TR hnOfciyHanb &L YPSEL % hi PE odBHtGghORdot FRECE Was
content naLic of the-,lginenr: in the pog nmet conposition. The higﬁer
the pol ymer¥2a%i o at €S TRE™ Hif gher e OP g odulti viPPy YBF e t1on

pol ymer, bat _also the higher Lhe 25viscosity of th?f 0 osi%ion from,
i nter diat%fébﬂb%%?Yioﬁnde?erefore the heat stability of the resin

composition obtained in the end is prevented from being
lowered.
The pressure of the continuous polymerization in the
second polymerization step is understood as the pressure in
10 the second reactor 20. This pressure is generally about
1.0 to 2.0 MPa in gauge pressure, and may be equal to the
pressure in the first polymerization step.
A time period subjected to the continuous
polymerization in the second polymerization step 1is
15 understood as an average residence time in the second
reactor 20. The average residence time in the second
reactor 20 can be set according to the productivity of the
polymer in the polymer composition and so on, and is not
particularly limited, but, for example, from 15 minutes to
20 6 hours. A ratio of the average residence time in the
second reactor 20 to the average residence time in the
first reactor 10 is preferably from 9/1 to 1/9, and more
preferably from 8/2 to 2/8. The average residence time in
the second polymerization step may be equal to the average

25 residence time in the first polymerization step, but



to the polynmer conposition, resulting in the | arger the necessary
power for stirring. The | ower the polynerization. rate, the |ower the
productivity of the polynmer, resulting In the larger the | oad for
recovering the unrbacted raw .5naterial gpnoner. Therefore, it is
preferable to set an appropriate. polynerizatiob rate as a target or
a col ds. Acbordn to this enbodi ment, the first pblynerization
step is conducted at tbe tenperature from 125 to 170'c., and the

second pol éé&%ﬂéﬂ@i?ﬁe%ﬁ&o@%?ﬁt %.at %1@8 %g%’gggp%astl néér O e

130t o 18 t he
conpoon havi ng" heat stabili th hi [ tivi
np gc % re[ahlat r% nk%e afc%éustp c?%])g usug%vthe Rumps

Furthbrnnre ng erag
resi dence t the secq rea tor 20 to 15 av e resi dence
tine in theé flr?‘ rgagforl 1(§>r|eselﬂéf e?ké%lgmfu?o /e‘f %§ @E}% Supply

t her eby |t beco S oss to prbduce pol r c ositi
qf é? ?l Mtﬁ??ﬁghoé % gnglai monomerlﬁr

havi ng. |

ener o] tendency. i s ob erve , 20hi gher, t he
ST vrat |zt LoRBors U?Be (TR T e PSSy rid bt agf%?*@rgf e the

obt ai ned polyner, the | ewei: the heat (%;1 t Lance or a resa
conposi ti orf St e St ncelltlri‘ee %"R}e HeIF o 7 owi % Fhﬁ hByer
s observe d. The npo e anou olynerlzatlon initiator

deconposed,’ t &9 | At er Fhé%ﬂﬁﬂﬂyﬁ%@?%ﬁfl8&ﬁfh%ﬂeﬁ%9 fpaer volume of

nDreanDuntofthe
the first reactor 10 and the inner volume of the second

reactor 20 are designed 1is important as Thereinafter
10 described.
As described in the above, the polymer composition is
taken from the effluent port 21b of the second reactor 20.
The obtained polymer composition comprises the generated
polymer, and may further comprise the unreacted raw
15 material monomer, the unreacted polymerization initiator,
decomposed substance of the polymerization initiator, and
so on.
Although this embodiment is not limited thereto, the
polymerization rate 1in the polymer composition 1is, for
20 example, 30 to 90% by weight. The polymerization rate in
the polymer composition generally corresponds to the
content ratio of the polymer in the polymer composition.
The higher the polymerization rate, the higher the
productivity of the polymer, but also the higher the

25 viscosity of the composition from intermediate composition



pol ynerization initiator necessarily used to conpensate for the

poi ynerizat ion efficiency” and as a xe,ui.. the |ower the heat
stability of the resin conposition obtained in the end.If the

resi dence tinme becones |onger, the necessary Samount. of the

pol yneri zation initiator beconmes small, SO that the heat stability
can be prelvented frombeing. |owered. However, this is not effective
since it requires a larger reactor., Thus, it is nore preferable to

conduct the po rization at _a |l ower tenperature in. vjiew of
bt e ni ng ST oSH R CHABEATE1 SR BETT NG R gnEsC Rob 7 edist hite AP hekhe
stability, if_ continuous polynerization is_ .conducted jin rine stage, .
oty ot a IR b e E ot Th fheite of e nESGohvENT] BRaVTE: Jacion
continuous pol yrmeri zati on_appar at us P Q7 -6ﬁ§,§?a A..and JP 2006 .
Pl0a202 & Tt br P hgo  RB0G: CPRe LBOTYREriZAt OFF 1ot POhEFGH t FESEIting
significantly | owered fcr retainin he adi abatic condition, and
tharefore iH 6Pd, dFi%F mssiFe 19AFhEOr RARIGVIdy thE rEifRTeied rav
| arger_reactor and installation for recovering the npnoner, so that
it is hot 135 . MSUPRESNL r aStSTONNLRL | AGt Netonf FhEbaste to set an
pol ymeri zation in two stages as in this :::nbcOl:fler:t, the
pol yner i zat3n YA ForP FH2d i vored spetf f# cafFycttRe @ guide.
tenperature, the tinme period (averabe residence tinme), the_anmount of
the pol yneri zat i’ 9ritiate? (alf etTeCdtmene: pblynet F2ht PEAYIRIrEZateprn
to the raw materjal nononer) and :-)4 St on can_be set for the first
pol yneri zat§'diP ﬁ%ﬁ%@?@gs@éo‘?ﬁi‘? yPerF2ati 6ROSt épY to 170°C, and
i ndependent|y.
the second polymerization step is conducted at the
10 temperature from 130 to 180°C, and thereby it becomes
possible to produce the polymer composition having high
heat stability, with high productivity.
Furthermore, according to this embodiment, the ratio
of an average residence time in the second reactor 20 to
15 the average residence time in the first reactor 10 1is
preferably from 9/1 to 1/9, and thereby it becomes possible
to produce the polymer composition having high heat
stability, with high productivity.
In general, the following tendency is observed: the
20 higher the polymerization temperature, the lower the
syndiotacticity of the obtained polymer, the lower the heat
resistance of a resin composition obtained in the end.
Also, the following tendency is observed: the more amount

of the polymerization initiator decomposed, the lower the

25 polymerization efficiency, the more amount of the



For exanple, it. is possible in this enbodi ment to conduct the
continuous polynerization in the first polynerization step at a
relatively |lower tenperature and then to further conduct the

conti nuous polynerization in the second ol yneri zation step at a.
relati,ily higher tenperatre. Mre speC|P|caIIy, the first
iymerization step is conducted at the temperature from 125 to 170C,
and 10 the second pol ynerization. step is conducted at the

terrperaturepglrg}‘(glgﬁpdg cgri]'Eirthi%atagg 5&?&?%’2&%1 b&&é)g‘a%o _compensate for

c), 3-

.}-Le s con§ ymeri atlon tep _and a hi her roduct|V|t
can1pared W Pgser%%% u0|ng %ontFnﬁ%Usaﬁggl---g flt the lower

.7,,0-1, t d t bt .

havi ng b andiS e AT EY 6 Had PPelh 2?%%%@3%@ nggéalpﬁ@ LBathe
f d t | t | 1 t
tenperat ur &1t Ehed c?rﬁro o TR o e n BE2eRe] P Gohid c ng ePRBRE™Y
vneri zation ste t wo_stase. continuous, pol ksat|on ai

t enperat ur €1%¥ ttﬁgn% ymerlﬁ@EéﬁBs Ho's 6 PBGhce®d tsed S©

axaonni : polymerisat:on |n|t| tor | not .F.OF acc iishj
oottt L R O P e | S bR ESq " BroR ha¥ad, powered.

25conposi tion havi ng hlgh neat stabilijty,
However, 1s not effectivé since it requires a larger

reactor. Thus, it is more preferable to conduct the
polymerization at a lower temperature in view of obtaining

10 a resin composition having higher heat resistance and heat
stability. However, if continuous polymerization 1is
conducted in one stage only at a lower temperature with the
use of the conventional continuous polymerization apparatus
(JP 07-126308 A and JP 2006-104282 A), it brings about the

15 polymerization rate loweréd and the productivity
significantly lowered for retaining the adiabatic condition,
and therefore in order to assure the high productivity it
requires a larger reactor and installation for recovering
the monomer, so that it is not efficient.

20 In contrast, by conducting the continuous
polymerization in two stages as in this embodiment, the
polymerization reaction conditions, more specifically, the
temperature, the time period (average residence time), the
amount of the polymerization initiator (a ratio of the

25 polymerization initiator to the raw material monomer) and



How the --lynerization reaction conditions are set for each of the
first polynerization step and the second pol yrerization step may vary
according to the poLyrer generated, the raw material nononer and the
pol ymeri zation initiator used, the heat %%sistance, heat stabil y and
productivity desired, and so on Devol atilization Step As described in
t ne above, tne poLyner conpositlon 10 (polynerization syrup) taken
fromthe effluent port 215 of the second. reactor 20 nay conprise

So on. i n et 1 oe T o bha hengrat o8, poigme L st o ehbae: ey the
IS potlirﬁgégit ereto sygh ol yner com sitign is preferably

subj ected t0," 10 Qéi%ﬁﬁ%, %ﬁ£&@a§?f$?a¥$§ﬁpfg %%égYate and recover

transt orrod to. (H6 pPOMERSY 350t hTbugh OIS Fert ot f nergseent - to

pol ymer Corg)oonscil&é’gn it et hecc%]gir?gcggg $]13>oilsymaeq:dlezdation in the first

5 polymerization step at a relatively lower temperature and

then to further conduct the continuous polymerization in

the second polymerization step at a relatively higher

temperature. More specifically, the first polymerization

step is conducted at the temperature from 125 to 170°C, and

10 the second polymerization step is conducted at the

temperature from 130 to 180°C, and thereby it becomes

possible to obtain a higher polymerization rate in the

second polymerization step and a higher productivity

compared with a case for conducing continuous

15 polymerization in only one stage at a lower temperature,

and to obtain a resin composition having higher heat

stability and heat resistance compared with a case for

conducing continuous polymerization in only one stage at a

higher temperature. Furthermore, compared with a case for

20 conducting the first polymerization step of the two stage

continuous polymerization at a temperature less than 125°C,

it becomes possible to reduce a used amount of the

polymerization initiator in total for accomplishing a

desired polymerization rate and thus to obtain a resin

25 composition having higher heat stability.



20w th a paxr or ali of an anmount of heat necessary to volatilize the
vol atil e component which is maOni, conposed of the Onreacted raw

mat eri al nonPner. Then, the polyner conpeisition is transferred to the
devoleitelieinr: exteudhr 33 vie. the plZeSS:lre airtC,. |ISL\F ES
n'77,4n in the drawi ngs), and the volatil'é conmponent is at |east
paltielly 5C renoved in the devolatiiizing eztroder, and a residua
ex: ruded object is forned into pellets and di scharged fromthe

di scharge |line Ther eb the. resin conposition c rising. a
Tt naeroTi ¢ ot AP bor Sher et OE L EE R o TR AR o R SPTPRLRE ", et for
As a nethod raor transferri t he above pol ynmer conpositiaon, nmet hod
described iT™ $§€4 éqgétpré¥ﬂﬁgﬂﬁé;z%%¥QQ methdd 6 usithg a Second
deeol atili zi eztrode, nethods described in, for, .examle, JP 3-49925
RPN S ol 5 eAns Y AL 52855 LTS 63RO TG APRRITEY
so' on are preferable. Further, cturino or after , ,
devol atil i zo%ra%#%efém he"pcF §HeFaE6hpadi (oWt dfel?f& BEF 1 PPlKgerization
extruder descri bed above, the go”yner conposition or the extruded
initiator used, th eat resistance, heat stability and

productivity desired, and so on.

* Devolatilization Step
As described in the above, the polymer composition
10 (polymerization syrup) taken from the effluent port 21b of
the second reactor 20 may comprise the unreacted raw
material monomer and polymerization initiator and so on, in
addition to the generated ©polymer. Although this
embodiment is not limited thereto, such polymer composition
15 is preferably subjected to, for example, devolatilization
to separate and recover the raw material monomer.
More specifically, the polymer composition is
transferred to the preheater 31 through the effluent line
25. The polymer composition in the preheater 31 is added
20 with a part or all of an amount of heat necessary to
volatilize the volatile component which is mainly composed
of the unreacted raw material monomer. Then, the polymer
composition is transferred to the devolatilizing extruder
33 via the pressure adjusting valve (not shown in the

25 drawings), and the volatile component is at least partially



15k 03;eco can be added Wtt a nofd refease agent such as al cohol s
and higherfatty acid esters,an eltravloi et absorbing agent, a heat
stabilizing. agent, a COn TiElE StaU eent andon, in order to
incorporate theminto the resin conpositi%n, if necessary. 20 The
vol atil e conmponent renoved in the devol atilizing extruder 33 consists
primarily of the unreacted raw material nononer and incl udes
inpurities; e.,g. inpurities originally contained in. the raw

mat eri al nononer addi ti sed f .necessar volatil e

SS i :
bv-product(%3mg%%%rarédt¥ﬁ tggvﬁéﬁ#éééééngf %% YRert zati'on, ifgomse tdual

h as di 57 tripmer, d d _sub f_the..
Dol yrrari zat TERE TRCTVBUBF - &Rd C0"BR. PN aRer &l co a2 aP J8FPAF SABurfom

of the | TPUILLLE8 ke dey o8t alned o sorposiilon adlor ed AN .,
comprising a methacrylic ester polymer is produced in the
5 form of the pellets.

As a method for transferring the above polymer
composition, a method described in JP 4-48802 B is
preferable. As a method of using a devolatilizing extrude,
methods described in, for example, JP 3-49925 A, JP 51-

10 29914 B, JP 52-17555 B, JP 1-53682 B, JP 62-89710 A and so
on are preferable.

Further, during or after devolatilization of the
polymer composition in the devolatilizing extruder
described above, the polymer composition or the extruded

15 object can be added with a mold release agent such as
higher alcohols and higher fatty acid esters, an
ultraviolet absorbing agent, a heat stabilizing agent, a
colorant, an antistatic agent and so on, in order to
incorporate them into the resin composition, if necessary.

20 The volatile component removed in the devolatilizing
extruder 33 consists primarily of the wunreacted raw
material monomer and includes impurities; e.g. impurities
originally contained in the raw material monomer, additives
used if necessary, volatile by-product(s) generated in the

25 process of polymerization, oligomer such as dimer and



5renoved in the devol atilizing extruder 33 (which consists primarily
of the unreacted raw material nononer and includes inpurities as
descri bed above ) may be passed. through a nonomer recovery- column
(not shown in. the dral..,,d.ricis), and_.treated by neans

of adsorption tGand so on in the nononer recovery colum to renove the
inmpurities fromthe above described vol atil e conponent, Thereby, the
unreacted raw nmLaterial nononer can be recovered with high purity

so that. it. can. be suit abl used ,as the raw_ materi al nononer

pol ym eri zation. For &lexar?ﬁﬁé/ Cgont r?usscfs“ i sti |f:m t%l on i E%é’ﬁ‘&&&?@ =iOn
in tne nonorer recover% olum to recbver thi unrﬁscteq:raM/Nh erlalth

11: 03710E e #- Wt Hohi gh™tnrFi 3V as & dPSPPIRat ST tHeCYdp gf the
t he nmononer. recovery co e transferred. .and rec

o e oy TR ol dao R thme. SbeaTtel® 1E80°) fin b nebTord,

recovery ka CEFt my be_tr ferred and recycled to raw

mat eri al éﬁéﬁh knPRMQ¥Eﬁ g%i?ng r é8&Pvedt? Wéi?%%%%eF?mgﬂﬁﬂPt
37, Cnthe k,tnerttli. the inpurities rgnoved in the non

recovery cof Tk’ fay Be dissposs %El%?zh%%t§th§ﬂﬁH)q3déthShpF§WéﬁFts

the recovered raw materi al ncwnoner ,
primarily of the unreacted raw material monomer and

includes 1impurities as described above) may be passed
through a monomer recovery column (not shown in the
drawings), and treated by means of distillation, adsorption

10 and so on in the monomer recovery column to remove the
impurities from the above described volatile component.
Thereby, the unreacted raw material monomer can be
recovered with high purity, so that it can be suitably
reused as the raw material monomer for polymerization. For

15 example, continuous distillation is conducted in the
monomer recovery column to recover the unreacted raw
material monomer with high purity as a distillate liquid
from the top of the monomer recovery column, and it may be
transferred and recycled to the raw material monomer tank 1

20 after it is reserved in the recovery tank 37 once, or it
may be transferred and recycled to the raw material monomer
tank 1 without being reserved in the recovery tank 37. On
the other hand, the impurities removed in the monomer
recovery column may be disposed as a waste.

25 In order to prevent the recovered raw material monomer



58 from causi ng the polynerization reaction in the recovery tank 37
and/or the raw. neterial nonomer tani: 1. it is preferable that a.

pol yneri zation inhibitor exists in the recovery tank 37 or the raw

mat eri al nonomer tank 1. at a ratio of, %%r exanple, 2 to a ppm by

wei ght with respect. to the raw nmaterial nmononer, and nore

preferably, in additich to tnds, an oxygen concentration in a gas
phase in the recovery tank 37 or the raw material nononmer tank | is
set at 2 to.8% by vpl.ume,. If. the recovered raw. materi 0

ronomer i s Gert ol Ve EE s PoAN R Re tPBc oty 1Rk ha R hr T8 RgY
time, it. | referable to reserve it _at a.low tenperature. of, for .
ezarle., O f%g cf& IﬁnﬁﬁP§. gm%o&Pﬁbn??g?ﬁéa oﬁvﬁﬁg%ﬂ% bﬁp% ik &S
pol ymeri zat Jbn_15 aratus wherein. the first, reacted. and the .
second reac?%??eﬁ?ﬁfgoﬁﬁa sed P8ﬁ§8ﬁ&&5€tﬁﬁg conttatios F4g% 0 the

pol yneri zation is described. However, the continuous pol rizatjon
appar at us of “thée“pfe éﬁk ﬁﬁbéﬁfi Hei§ﬁmnm?§?ﬁ%%h ?3888?%T%ﬁﬁ}c4 CLo
bot h o% the first éea tor and the econg react or nag 20 bg used to
conduct cont?nbs®Sol teT oR*PBPyfer f zaPi bnPPTn g YShIBRbYdaRent SPSScd ©
a solvent Is used tor the solutzon polynerization, the continuous & .
pol ymeri zat ton ApparatGsipre BRGWEed, 47 dudrs i Bhet®r @&V i far addition

conriguration to the continuous polynerization apparatus described in
the above 25Wi tthifef efenC&ENIEFi gOPES W BR10R. bl Gerftds t RARS&NdLA the

supply line and. a. punp gsuppl nmeans) associated with. the sol vent
tank to suppP§OYHeYsbpvbne’t 6ta tai'h et ot fernebhtuetifig it He set
solution polymm :rization. The solvent tank. and the supply. |ine and.

the punp (stppldy tm edhs)vas¥eéirared witth the sbfventretank ar e misrerial
particularly limted, those simlar to conventionally used ones can
be uskd, sorMNoBAF éanvBatsd .t9 Ta| PedSEsVEHe Ideriths nteeactdy fenk 37
conducting the solution polynerization after being mxed with raw
mat eri al nohoher avd/ort it poFyrer izatidombiqi tParessrae dan de a low
supplied to the certain reactor for conducting the: solution
pol yneri zat tenpeditect| gfI nfohecabopécecebt &onSr€act or, the
pol ymeri zation step is conducted
In this embodiment, the continuous bulk polymerization
15 apparatus wherein the first reactor and the second reactor
are both used to conduct the continuous bulk polymerization
is described. However, +the continuous polymerization
apparatus of the present invention is not limited thereto,
one or both of the first reactor and the second reactor may
20 be used to conduct continuous solution polymerization. In
such embodiment, since a solvent is used for the solution
polymerization, the continuous polymerization apparatus is
provided, in addition to a similar configuration to the

continuous polymerization apparatus described in the above

25 with reference to Fig. 1, with a solvent tank and a supply



sim | arly(underanadi abati cco)dition) polynerization step described in
the ahove with reference Ibto Fig, |I. except that: the solvent is

used in the polynerization reactdod. Rs to the solvent, it is
appropriately selected according to the r.aw material. nononer of the
solution polynerization reaction and so , and not particularly
limted, but exanples thereof include 20 tol uene, xylene, ethyl
benzene, nethyl isobutyl ketone, nethyl al P, Thol, ethyl. al cehol,

oct ane, decane, cycl oherane, decalin, butyl acetate,  pentyl acetate
and 50’ On. e foa 8 Pupl o UG e lERIE AOTE0 D TN ALy oAt
preferably FAI n20 to 90: 10, t not limted thereto, wherein C
represents a*25suppl ySLfE?Q])jv\Y r rz}ﬁlibe (KSLIHNE of* X hé r S rErer i dI°3gdmer ©F
to the 60 certain reactor far conductjng the solutio

pol ymer | zat FORIGIHES r EBFestms ©bUopt YIRT bR FAPE: (KE/1G BPLFRRE tank
solvent to this certain_reactor, The process_for producing the
pol ymer con%%giF?%nSBPpﬁﬁe%ﬁpéséﬁ@iqﬂﬁﬁﬁq%ﬁ ?%uﬂg}%iﬁﬁgpﬁ gassociated
descri bed. thron%h t he enbodi nent of the present Invention in detail,
Accor dP ng t'6 thetpPesEit Srverton2 L en8CtpAdiferT ¥t oh cafiibed, those
conducted in at_ |least two stages in _series by using at 10 | east the
first react%%m%%ﬂrtHéDs@@@ﬁ&n%éé@@éﬁy sBSBRatORbe polynefi zafpen  The
reaction conditions, nore specifically, the tenperature, the tine
period. (averagertesrdencesti mePrlike ansunttiet tRerpolymere2atiosn. for
initiator (a ratio of the polynerization initiator. to the raw .
materi al noPeRREYChRE 1Be sBoortéan wlsetetigrathe f pder being mixed
pol ymeri zati on step and the second pol yneri zati on step,

i ndependent¥yth am@wt hengiewsial monomer and/or the polymerization

10 initiator, or can be supplied to the certain reactor for
conducting the solution polymerization, directly. In the
above certain reactor, the polymerization step is conducted
similarly (under an adiabatic condition) to the
polymerization step described in the above with reference

15 to Fig. 1, except that the solvent 1is wused in the
polymerization reaction. As to the solvent, it 1is
appropriately selected according to the raw material
monomer of the solution polymerization reaction and so on,
and not particularly limited, but examples thereof include

20 toluene, xylene, ethyl benzene, methyl isobutyl ketone,
methyl alcohol, ethyl alcohol, octane, decane, cyclohexane,
decalin, butyl acetate, pentyl acetate, and so on. A ratio
C : D is, for example, 70:30 to 95:5, and preferably 80:20
to 90:10, but not limited thereto, wherein C represents a

29 supply flow rate (kg/h) of the raw material monomer to the



pol ynmeri zation step isat the tenperatnre fran to ITOC sand ti,(le
second polynetizatinstep is cr.:T.:ducted at the tenperature from
130 noThereby, 20 becones possible to control synd.,otacticity of the
peil ymer contained in. the fC3ir conp03|té n obtained in the ends and
to produce nore eff-bii(m.1tiy. the -( ymbr conposition which is
suitable for obtaining the resin. COWC:.51.t.i & haV: Htc: high heat
resi stance and heat. stability, 61 However, the present
invention is_n imted to_.the ab ve enmbo

nd_vari.ous
medd. {1 cat | SRECEAR DE-RAAG. TPor CBIaNR o O P de bl hore Feadtbrs o
be used to conduct the pol vneri zat n thr :
seri es. Fur?ﬂg B ﬁeiﬁ)geﬁre& &5 f%‘fp]f)#' SL& Itaﬁg ({)}T%r %](L)n'gg‘fi t5%n €1t
of the preSﬁnttbnventhg is con ucted contlnuously, but it may be
conduct ed i n®a“Batch® ?ﬁBdreac ©T: The pol yner conposition produced
by the process of. the present inventdon is preteratly used as a

material tOr a nolded article, and the nolded article obtained

t herefrom has an._ advanta e of showi ng h heat reS|stance and. heat
stabi I Pty. For eXxaRpPéCcEhRé JS/nEFO%Frngl ti06n Bf? dCBSP‘POtSHélon of
process of the present invention (nore s)ecifically, 15 the r.mair
conposi ti ontaft BFEABYbi aEVEREAPRORT 1§ T RoRdEd “aFoRE S67 16 tHero Wil HEhe
any suitabl e other conponent(s) acctnding to any nol ding pLOC8SS SUCh
as dnj ecti oRMRBFdTAGE ©of tés&rl%fr%ﬁnhnparvr%@ttl@nprléba%t%lﬁol ddgcording
articl E:, The pol ymer conpé&sition produced t he pnor2e$3 of the

pr, E: aent ZBané%?|o@re§e@ﬁﬁe%Qﬂﬂ%FlQﬁmuj?Qﬁ ppegamﬁﬁgzatﬁﬁpde§an be

article by inet rinc,1 dln%_ and | tpossx eprepa e a
conducted in at least two stages 1in series by using at

10 least the first reactor and the second reactor, so that the
polymerization reaction conditions, more specifically, the
temperature, the time period (average residence time), the
amount of the polymerization initiator (a ratio of the
polymerization initiator to the raw material monomer) and

15 so on can be set for the first polymerization step and the
second polymerization step, independently, and the first
polymerization step is conducted at the temperature from
125 to 170°C ,and the second polymerization step is
conducted at the temperature from 130 to 180°. Thereby, it

20 becomes possible to control syndiotacticity of the polymer
contained in the resin composition obtained in the end, and
to produce more efficiently the polymer composition which
is suitable for obtaining the resin composition having high
heat resistance and heat stability.

25



nol ded article with good n& dabil*.ty and prev,:,nt: 53ilver 53treaka
fromoccutrln, Ee:)eciLhe resin conposition oc.npi:.a mathacr.ylic
ester based pol yner 25has a a,,aperior transparency, t'ne
..r.acdd,iia article prepar&: 62 fromit by injection nolding has
hi h transparency and | ess occurrence of Silver st.reaks and good

mol da: biiity, and therefore it is preferably utilized as a materi al
for a light guide plate, which. is used as a nenber of a backli gi

unit for various,t s of | iqui st.al_ _di.spl ays far._i.ebc; |e
mar Chers S ;:s. Srk(z%&eears’ at%}keésrg%rfgg%)é C1I)%Vreqlst.slOa{1 hles 3§5Fa(r%ﬁmclgc\?edr,t% the
vi sor, a ngﬁg&mpane%bd§ﬁg 0 On‘j|9£§0tionlg§#¥%: can be chted

con
by tills cting i Nt O ’héV%ng a cérrain lﬁiﬁ?%w?ﬁnatéiomade‘

least th | it duced by the. fyt
ottt RS RL O o B RS Pl oS SO R LS eapuct

present invention i
thus nol ded .articl.e is.release&.frog1 he nold. More pecificaIL% t he
SROE g 1d netErRg-

t
mol ded. arti&] e PEANTHE 15Pdp&ared "by R F oY eXanpie S sd
mac hi fr hoppe r t h e pc)]lL. yne r, 0.s it on r-oducE,, ca trlE;
process of IO Grecat PRYCRET of CRVEFEISFAR i 13P YR 1 SFRoS Eion
conposition after clevolatilizat-1on alone or in conbinatie. wth any
ot her suitdbil e Fonponnts, 1FEEFAEPR NG SOrPIBYES hd A 'SCEEW T 07 melastr &t
the resin conposition in a 20 cylinder of the nolding nmach.ine,
medti ne t hé"dYedith CBIPBSITd o ih RhedyITHder® - filling a nold (en.
metal nmold) with the nolten resin conposition ander pressure, hoiding

press,Jre for a certain tinme PerlOC : the Mol..1 is sufficiently

cool ed, opening the nold to ejject the 25nvbl ded antdcle therefrom
The polymer composition produced by the process of the

10 present invention is preferably used as a material for a
molded article, and the molded article obtained therefrom
has an advantage of showing high heat resistance and heat
stability. For example, the polymer composition produced
by the process of the present invention (more specifically,

15 the resin composition after devolatilization) is molded
alone or together with any suitable other component(s)
according to any molding process such as injection molding
and extrusion molding to prepare a molded article. The
polymer composition produced by the process of the present

20 invention is preferably used for preparing a molded article
by injection molding, and it 1is possible to prepare a
molded article with good moldability and prevent silver
streaks from occurring. Especially, since the resin
composition comprising a methacrylic ester based polymer

25 has a superior transparency, the molded article prepared



63 Thus, according to another aspect of the present invention,
there Is also provided. a nolded article prepared. fromthe pol yner
conposition produced by the process of the present. invention, It is
noted that conditions for 5preparing the | ded article of the
present invention fromthe pol ynmer conposition exanple, in a case of
injection nolding., a tenperature for nelting a nolding matoriai, a
t enper at ure of a nDId to which the noldin:q material is injected a

pressure to after the nold Idis tilled with the no T
otort ol AT o gn Lot apgrob ] gt ol e fEn e aha 1ess

ot oduci ﬁS' ?&%}%&éid%mﬁo?"?aﬁvsr tﬁars%ggﬁ%r??n"f H oRCAreren . °
(Examl o 201TF 17 & oxanpl 6, HEREFEFPYY dori] %ﬁfochegaéfayhﬁg ?aﬁé@”"%@s
?g?g?ﬁ;g?ie]:,ng\-ﬁtmgusitc?eqeglggec,orwa{]ghtfstgseegnbom LN S L L L
5 unit for wvarious types of liquid crystal displays, or for
vehicle members such as a rear lamp cover, a head lamp
cover, a visor, a meter panel, and so on.
Injection molding can be conducted by filling
(injecting into) a mold having a certain thickness with at
10 least the polymer composition produced by the process of
the present invention in a molten state, followed by
cooling, and then thus molded article is released from the
mold. More specifically, the molded article can be
prepared by, for example, supplying a molding machine from
15 a hopper with the polymer composition produced by the
process of the present invention (more specifically, the
resin composition after devolatilization) alone or in
combination with any other suitable components, retracting
and rotating a screw to measure the resin composition in a
20 cylinder of the molding machine, melting the resin
composition in the c¢ylinder, filling a mold (e.g. metal
mold) with the molten resin composition under pressure,
holding the pressure for a certain time period until the
mold is sufficiently cooled, opening the mold to eject the

25 molded article therefrom.



64 A. raw material nononmer m xed riauia a was prepared by

m xi ng 98. 606 parts by mass of nethyl nethacrylate and 0.987 part by
mass of nethyl acry.,..ate together, and adding i.-..hereto 0,284

part bv mass of n-ootyl mercaptan as a c gdn transfer agent, and

0. 123 part by mass of stearyl alcohol as nol d rel ease agent,

A polymerization initiatbr mxed J.xcuxa a. was prepared by. m xing
99"820 parts by :mass of nethyl netbacrylate, and 0.180 part by nass
of t-anyl. pero 2-eth Ihe noat as a olynerlz tio tiator

A polynerlzatloﬁy Thiti ator {huﬁﬁc% 6P§6§red %y ﬁh?lnﬁresent
99. 840 part mass of net thaar and 160

of 2. 10 (LB Be oxy) T oﬁ%x%"ﬁ%oa%r v %?%aemﬁ??g PRt g Brepared
for. producin ol r conmpositjon in. thls t he appar
shown i n Figoh @H@ RS BT of O P EOLYARS bYeLlﬁfuRr?C? B3 The
e ha vi gaapacit: oflitte.rs wa s used as the first re 0,
and a react e?ﬁnEi %ﬁﬁﬁﬁ%&%ﬁn1X|nb type hAvFRg attapacfty bFlénS for
litters was used.,K as the 20 second reactor 20, The raw nmateri al

nono m XIFRI G Y 12t Relpes 2IJAE LRl 24t ithsh RFEITH at oPhALkéan from
liquid 1, and the polynerization |n|t|ator mz.ed I|qU|d 2 as

prepared abdve wWeteYRhar geamPESE héOPaw (It t EPicIPLavane:Met 2 Lafigse, ©f
t he polynerlzatlon initiator tank 3, an.d the .polynerization

25i ni ti at orlt HHKE LAY, NS vel ytenperatuThe Faw malerit mbneaeFing

mxed liquid | and the polynerization initiator mxed liquid | flowed
t hr ough t hgnaterial, a temperature of a mold to which the molding

material is injected, a pressure to be held after the mold
10 is filled with the molding material, and so on) can be

appropriately set and do not specifically limited.

Examples
Examples of the process for producing polymer
15 composition of the present invention are shown below,

though the present invention 1s not limited to these

examples.
(Example 1)
20 In this example, generally, continuous polymerization

was conducted 1in two stages according to the embodiment
described above with reference to Fig. 1 to produce a
polymer composition in the form of ©pellets (resin
composition) . More specifically, this was as explained

25 below.



raw material supply line 9 respectiveiy fromthe nlaterial nononer
tank 1 and the polynerization initiator 5tank 3, and were supplied.
continuously to the first reactor 10 throl 1 the supply port lia

| ocated at its | ower part- The sup§I4y of the raw materi al
monomer mxed liquid 1 and the polynerization initiator mxed |iquid
1 tothe first reactor 10 was conducted so that a ratio ot tiow 10
rates of themwas 19.2:1 and an average residence tine in the first

reactor 10 was S%l n‘inuteg. A %e%erature.i n ttie fi.roit reasctor 10 was,
130C, and. a tenperaf ure of ‘the PAEKEr T3%SGr rodidithg t'he” oufepared by
surface of the fir reactor 10 s 130C, so that the continuaus

pol yner i zatr?%l%s%tcaoﬁg) ct@ﬁréﬁdﬁy af°adi aﬁgt ir?:eatc,lb’f%di me%ﬁla\ﬁirtyﬁ‘ate and
substantial ly heat. transfer. Thi onti nuous pol rizatio S .
conducted. Unibr BRTorayt RORS Pl WRCCE. A At rodegidor 100waating
filled with a react('#o‘? Jen'xture g,rri xed and subst ntial%%%no gas phase
was present 3Ty FifledPebhdPYi BAYS, Lokt idous NPt HEF buESag r2LD
[ ntern:t)edi ate con‘iposi tion fromthe effl uent gort lib | ocated on the

top of”the Fi38tt$eattor C1030%he iterrdi ab¥é E67positti OnEThYUS fakero!
was continuouslv. flowe3. the connection line 15 and supplied to 6C
the second Feattil20r i HidiYPIHet supply pott 21a located at its

| ower part. The connection line 15 was pro,,Tided with the jacket
surrounding its %LR%WWJF%%%%OWH%VF%:%@% Hasctseddto6be Uoht PoEPaded
so that the internediate. 5 conposition flowing thrc.., the inside of

t he connect?or}¥Hed 18°wad0naratai hed Matssa.0ft enpelat uretegaalrleset hand
tenperature in the first reactor (130cC in this exanmple), In

addi tion, thelfol yaeki 2at iores nvfi arenym red I9qui -ty Meg<anoate as a
continuously supplied fromthe p lynerization initiator. 1 0 tank 17
to thied secaormd yesict vt 200 t e bught e he anot her supply port 21c,

The supply of the internedi ate conposition and the polynerization
initiator mixed Airzuirtt2iztotide secohdtreastord20ivwasdcondact edesered
that a ratio of flowrates of 15themwas 24,7:1, An sh, Jerage

resi dence thyrenixpinheS8egdbfdparts by mass of methyl methacrylate, and

0.160 part by mass of 1,1-di(t-butylperoxy)cyclohexane as a
polymerization initiator.

15 For producing a polymer composition in this example,
the apparatus shown in Fig. 1 was used. A reactor of a
complete mixing type having a capacity of 13 litters was
used as the first reactor 10, and a reactor of a complete
mixing type having a capacity of 6 litters was used as the

20 second reactor 20. The raw material monomer mixed liquid 1,
the polymerization initiator mixed ligquid 1, and the
polymerization initiator mixed liquid 2 as prepared above
were charged to the raw material monomer tank 1, the
polymerization initiator tank 3, and the polymerization

25 initiator tank 17, respectively.



reactor 20 was 26 minutes, A tenperature in the second reactor 20

was 175C.., and a tenperature of the jacket 23 surrounding the outer
surface of the second reactor 20 was 175)C, so that the continuous
pol ymeri zati on was conducted 20under an iatatic cohdltion with

substantially no heat This continuous polynerization was under a
conditr,rl in which t-he second reactor 20 was filled. with a
reaction mxture liquid'. and substantia v no gas phase was present

;fully filled c i ti ) The 1r eon raiz.C20 s..61 .continhonsl
taken out as a gg}géner?g]')connéagcseﬁ]iaoln rom t ne érﬁﬁeuentllﬁélrltd 2L1Lb Focat é&e
on the top of, the second reactor,  20.. .Th ol ymer .conposition thu

bt ai ned s’ BONT HOURTY- 11 SWEd: Phe S FLuanE Tnd. 26 QR heAFeadin the
t he preheatregw31 tto 2000, and a val.atil e conponent, suycn %s thet
unreact ed raw ma'terital rotoer e'segaar ACEETHerE Y | Féar thsa0TEv
by the devolatilizjng extruder 3% equipped with. a vent, resin .
conposi ti o obtat d%ginf)glrerde‘?/abtil tﬁ iaz"gcfi gﬁem&om%ﬁd?otjicﬁl a‘foltener
state,_cooled with V\r/gqtler, and thﬁn éUt 10.into Eellets whi_ch were

di schat ged $#8m he® i SEHET ge PP heS35COFhiRUCTRLY r 681 hPEonpbsit FERCTOT
was produced in the formof pellet., A polynerization rate (wl)
was det er mi ned trom't h%h%@ﬂ?@lwamslb%rlﬂg%eefthétﬁaénPWﬁfepﬁalt-
nmononer mxed 15 liquid |, the polynerization initiator m xed |iquid
1, and the pol ynEt§ zatPohYi Aft theorrar‘ﬁ Xed el algupaesmer Bhrgetheiduid 1
production (discharge) weight per hour of the pellets. Further, with
respect Sc)2tthe tpeobRBedmBEIFBESOhekt st abPTi t87 {8kt % 14Rd Cheat to the

resi stanceeég C) were evaluated, 20 and reduced viscosity C'WBTc{yg)
was neasur et &zt expraitred bel oiws Pestfestef tHentaré shoRwAtim glow

10 rates of them was 19.2:1 and an average residence time in
the first reactor 10 was 64 minutes. A temperature in the
first reactor 10 was 130°C, and a temperature of the jacket
13 surrounding the outer surface of the first reactor 10
was 130°C, so that the continuous polymerization was

15 conducted under an adiabatic condition with substantially
no heat transfer. This continuous polymerization was
conducted under a condition in which the first reactor 10
was filled with a reaction mixture (mixed 1liguid) and
substantially no gas phase was present (fully filled

20 condition).

The reaction mixture in the first reactor 10 was
continuously taken out as an intermediate composition from
the effluent port 1lb located on the top of the first
reactor 10. The intermediate composition thus taken was

25 continuously flowed the connection line 15 and supplied to



<fleat stability> Using a TG DTA apparatus C Td DTA
6300 produced by 25Sei ko instrunments bnc,), the pellets produced in
555 above were subjected to tenperature rising from50' Cto 500'C
with arisin...,); tenperatuxe rate of 2,)0/mn under ni-rogen flow.
of 200 ml/1-1.7. and change in its wei ght was neasured- On the
basis of the weight of the pellets at the point of 50c0O, a weight

| oss therefremwas determ ned_ Assum ng theta, rate of the weight

o, 56y 7o el el e e g R BBt ael R seRihe

( Wm,%) f om2 C'was calcC e welrght

| oss 0. 260 C.10 represents heat stability, show that the_.
snmel ler | tséga?gg, YREY egas%rg‘occﬁ}r]?eﬁggng ttlﬁ%lr rrI; nedegrgadqaat? optovided

starting from.an unsaturated end, |,e, the better the heat abi Lity,
Sheat rosi STaHoatE P 20, PG hace G LPE, BEEE08bBE00% or DhGCed B et
Sei ko I nstrunments I nc, according tg.the differential, scannin ,

cal ori met ry" et MyESPr O%Pde in C\ﬁr’%rlgq%f‘?l, Yhe pEttet 5™ gr 68588816|dﬁate
t he abo, }e were subject to tenperature rising to 15QC with a risin

L operai ir ¢ THRE DL SO G PH Lo Tt bgEher | D e 168 (TS  CRRERCEI0n
arm held for 5 mnutes, and, t :1E311 S e trt et ot anpe ratur4,,
-Leduc. Lionm™% wit. 38 f APLPAGCEMpefat UF e FSIRETGEUFS r WA and  the
he'd for one nmlnote. Then, they were subjected tao tenperature rising
25f r om - 50' AT wit F& rilsitly fedperat urelr &t eof tN69 gHEIPLE) -

Mn, and a md point glass transition tenperature determ ned, It
shows that the2Pdrgertit sthal BelYiRe IRPgher tHel heatoF edilgfadncelauid 2

was continuously supplied from the polymerization initiator
10 tank 17 to the second reactor 20 through the another supply
port 21c.

The supply of the intermediate composition and the
polymerization initiator mixed liquid 2 to the second
reactor 20 was conducted so that a ratio of flow rates of

15 them was 24.7:1. An average residence time in the second
reactor 20 was 26 minutes. A temperature in the second
reactor 20 was 175°C, and a temperature of the jacket 23
surrounding the outer surface of the second reactor 20 was
175°C, so that the continuous polymerization was conducted

20 under an adiabatic condition with substantially no heat
transfer. This continuous polymerization was conducted
under a condition in which the second reactor 20 was filled
with a reaction mixture (mixed liquid) and substantially no
gas phase was present (fully filled condition).

25 The reaction mixture in the second reactor 20 was



<Reduced vi scbsitv> In conformity with I SO 1628-6, 1) 5a of the
pell ets produced in the above was dissolved in chlorotormto prepare
a solution of 50 cnB- its viscosity was determ ned bv Cannon- Fenske

vi sconmeter at 25C. (Fixanple 2) In_ this exanple, a pclyrr
conpositican was produced in the formof. pellets simlarly to '202:a
nil, ezcept for the 15A polynerization initiator m.x<sO lli...1. 22d

1 was prepared bv mazing 99.290 parts by mass ol nethyl nethacry ate,

and. 0,210 part; by R Sstgketn -l Be“’o% %m?Et %%ﬁn%%é%g%e frof, the

polynerlzatlon T pol'y nerlzatl ator “mxe

was prbbared n1x n 9"860 rt SS of hyl

nEthaoryIatengue K95 pg}g ﬁﬁ%@ op ofneh second reactor
nmer.i zati on

1,.1-c3: L(t ' Det | ob

it ator, 207 riE 3%£§%§%§%3¥§?§1?§83ﬁ %Frgﬁg LHEof10Caag inucusly
140'' C., t t t di th

surf ace 250?1?%%gg€$é? ¥£§8 BF Qénﬁa?%§i65§é§yré$ " Ingh?hgrggeater 31

conti nuous rizati on ﬁaﬁé ondact ed under an adi abatic

condi tTon wf?hzgﬂbﬁtaﬁF} [FyY tTIHRIETOE FAPE eFStTﬁﬁjé@%§FCted

formed on. the connection. line 15 was used to be controlled. so at
t he |nternlﬁﬂWapétESﬁﬁ&mWWQﬁW?¢oWFﬁg§QHQﬁﬁﬁ? t hBSF RSF OB 6ﬂ:t%é0 C by
connection. |ine 15 was numintained. at a. tenperature of 140" C

As with Exampfe EYO423dilymdrioz at¥ oh '+ af e S0t S 95 Mesd détérni med Friom A

the supply melghts per hour of the raw o .
esin composition obtained after devolatilization was

extruded in a molten state, cooled with water, and then cut

10 into pellets which were discharged from the discharge line
35. Thus, the resin composition was produced in the form
of pellets.

A polymerization rate (wt%) was determined from the

supply weights per hour of the raw material monomer mixed

15 liquid 1, the polymerization initiator mixed liquid 1, and
the polymerization initiator mixed liquid 2, and the
production (discharge) weight per hour of the pellets.
Further, with —respect to the produced pellets, heat
stability (wt%) and heat resistance (°C) were evaluated,

20 and reduced viscosity (cm’/g) was measured as explained

below. Results of them are shown in Table 1.

<Heat stability>
Using a TG-DTA apparatus ("TG/DTA 6300" produced by

25 Seiko Instruments Inc.), the pellets produced in the above



mat eri al nononmer m xed. |ionthe polynerization 10initiator m xed

liquid 1, and the polynerization initiator mxed. liquid 2, and the
production (discharge) weight per hour of. the pellets. Also as with
Ezanple I, with respect to the produced Ilets, heat stability.

(W% and heat resistance ('C) were eval uated, and reduced. viscosity
15(cnB/d) was neasured_ Results of themare shown in Table 1.
(Exanple T.:Fi In this exanple, a poLrer conposition was

producedlntheformof IJ%et sim | t 0. Exanpl cept, for,
t he 20()|Tr"§(?r SR potlesdrere ?ZZ& o i |an|ut]%leat rlsmgedﬁer%s%érgpa? 2d Yy ©
m xing Y La07 arts b s of I t hac yla and 0.193
by mass of V.es%e Buy- 226U hoRBREAE u5§ af"ﬁﬁ T Pt THA | T 5t B RIen
pol ymer i zat i ni %‘re?@ ned I g h repar ed, B 61 W99. 920d
Part s by mesLobi et gl A e T4 P2 BRA ORasboparioRy HASe are e
l’l_Ht_bUtylperoéXICXCI8Qngngfas g WAQSXQEE%Z%BEOgeETEEIat%rthe point
5 of 50°C, a weight loss therefrom was determined. Assuming
that a rate of the weight loss was 100 wt% at the point of
500°C, a rate of the weight loss (wt%) from 260 to 300°C
was calculated.
The rate of the weight loss (wt%) from 260 to 300°C
10 represents heat stability, showing that the smaller its
value, the 1lesser occurrence of thermal degradation

starting from an unsaturated end, i.e. the better the heat

stability.

15 <Heat resistance>
Using a DSC apparatus ("DSC6200" produced by Seiko
Instruments Inc.), according to the differential scanning
calorimetry method provided in JIS K 7121, the pellets
produced in the above were subjected to temperature rising
20 to 150°C with a rising temperature rate of 20°C/min under
nitrogen flow of 100 mL/min and held for 5 minutes, and
then subjected to temperature reduction to -50°C with a
falling temperature rate of 20°C/min and held for one
minute. Then, they were subjected to temperature rising

25 from -50°C to 215°C with a rising temperature rate of



A temperature in the first reactor 10 was: 150C., and a 5

tenperature of the jacket 13 surrounding the cuter surface of the
first .ceactor. 13 was 150eC, so that the continuous pbLynerization
was conduct ed under an adi abatic conditi wi th substantially no heat
transfer. Further, the jacket fornmed on the connection |line 15 was
used to be controlled 10 so that the internedi ate conposition.
flowng throu the inside of the con.riection |line 15 was mai nt ai ned

at a tenperatu of 153CC, . o As wmi.th anple |, a. pal rj zatign
rate (wi7. 1i d\E/\gnsmrc]iét eF M ned fHomThe su |§1Xaysrg'\jvei d:ﬁtnés’l&elror%gﬁremgferta% re
raw 15 material nonoper mzed liquid 1, th | ymerization i.nitiator
m xed |i qui ”ﬁ? 4d the Polyret i za#oﬁ}ﬁoﬁ'ist ?Cé{‘l%r et t ¥ qhi &3, Vand's
t he productjcon ]gdiajgha{;ge) vve%ght beé hour of the pellets. Al so as
with h.sanp it 1 9UFt hFespedt t5°¢tR&2PrGuced pel lets, heat stability
(Wm.% and heat Kesistance :HT..) were evaluated; and Kedubed
criscosity Nhaize, U was neasured. Results (Thparative Exanple I)

In this conparative exanple, generally, continuous pu.,ymnerization

was co?ﬁduct ed i n~oReLta eV%\FFgﬁbFYﬁsi ng the polynrization initiator
mxed liquid 2, differently fromExanple 1, to produce a polyner
conposi t?on in the fc(ﬂnrﬂor&%/lté’el Vets. el04pebrfitatyyCtt niliewisldsts
expl ai ned bel ow, . , Simlarly to Exanple 1, a raw materi al

nononer i XRECFIGETd 17 walsh Pr PP Ed BYA i X i 087 B05 Iar (58 IRE e ofto
mat hyi nethacrylate and 0,987 part_by nmss at nethyl acrylate .

t oget her, antCRAEFNg EREMELET0. 284 haft byl tfrasssePshtictyr merteaptiard
as a. chain transfer agent, and 0,123 part by mass at stearyl al cohol
as a nol d rleYecazenageheske. I11pFPrecrent By £Pam-Exanple 1, a

pol ynmeri zation initiator mxed liquid 1 was prepared by m xi ng 99, 779
partsl®y- ness of nmethyl nethacrviate, and 0,221 part by mass of 1,1
-diCt - butyl peroxy)cycl ohexane as a polynerization i.nitiatOr,

a pol ymer conpositkencifa £his conparative exanple., the apparatus
shown in Fig. | was used while being nodified. by omtting the second
reactor 20 and the pobiynerizatkonzi pptvater crapk sL7 iEand aremrberkiced in
related ta then), A reactor of a conplete m xing type having a
capacity. athd3fbimt efspwdd cisedias. tehel f irstExeaecter 110except for the

followings.
15 A polymerization initiator mixed liquid 1 was prepared
by mixing 99.790 parts by mass of methyl methacrylate, and
0.210 part by mass of t-amyl peroxy-2-ethylhexancate as a
polymerization initiator.
A polymerization initiator mixed liquid 2 was prepared
20 by mixing 99.860 parts by mass of methyl methacrylate, and
0.140 part by mass of 1,1-di(t-butylperoxy)cyclohexane as a
polymerization initiator.
A temperature in the first reactor 10 was 140°C, and a
temperature of the jacket 13 surrounding the outer surface

25 of the first reactor 10 was 140°C, so that the continuous



20The raw riterial nononmer m xeda and the polymnerization initiator

m xedl as prepared above were charged to the raw material E1010. QPI ke
r t ank.anb polynrization. initiator tank 3, respectively, .r],-,e

raw material nmonomer mxed I.A quid i arid th e 73 raw pai:er:La
sUpply Iine 9 respectively fromthle raw material nononer. tank 1 and
the polynerization initiator tank 3, and were supp ied continuously

to the first reactor 10 through the supply port lie located at its

| oner part, 5The su of the raw, material .nononmer_mixed liquid ] .
and t he poI@%%Y?%ﬁ%?§%¥?%iﬁﬂi(ﬁo?ﬁégkfé under an’ adiabatic condltlon
1 tothe first reactor LO was conducted that _a rati t flow rates of

t hem was 16W§%E Sﬁgsgﬁnﬁ&éﬁﬁaefFég?%%%cér?Pﬁéan t eyéﬁq%ﬁ’rgégtéﬁé%?t
was 64 rdnutes, Ate rat.' . fl-e in _:he first reactor 10 was

178C, and aft EHBRr BhuPGCof PREAOReCPF Sut rtmdRAESL K@ Bt eion - rolled
surface of the first reactor 10 was 175C, so, that the continuous

pol yrer i zat ¥9n AT Jgﬁauépg&ﬁm%ﬂﬁaﬁﬁ1%@W%%%i?%o%o PG wkphough  the

subst anti al heat transfer.This continuous _pol yneri zati on was
Q iXnge o% the connection line 15p was maintained at a

temperature of 140°C.

As with Example 1, a polymerization rate (wt%) was
determined from the supply weights per hour of the raw
material monomer mixed liquid 1, the polymerization

10 initiator mixed liquid 1, and the polymerization initiator
mixed ligquid 2, and the production (discharge) weight per
hour of the pellets. Also as with Example 1, with respect

to the produced pellets, heat stability (wt%) and heat

resistance (°C) were evaluated, and reduced viscosity
15 (cm3/g) was measured. Results of them are shown in Table 1.
(Example 3)

In this example, a polymer composition was produced in
the form of pellets similarly to Example 1, except for the
20 followings.
A polymerization initiator mixed liquid 1 was prepared
by mixing 99.807 parts by mass of methyl methacrylate, and
0.193 part by mass of t-amyl peroxy-2-ethylhexanocate as a
polymerization initiator.

25 A polymerization initiator mixed ligquid 2 was prepared



15conduct ed under a condition in which the first reactor 10 was
filled wth a reaction m xture (m xed liquid) and substantially no
gas phase was present (frill filled condition), Tne reaction mxture

inthn ej:il.St reacrorl WE, 13 continuoushy tav.en out as a pol yner
conpositic tramthe effluent port |ocated on the top of the first
reactor 10, The - :\:T.eL conposition thus obtained was continuously

fl owed tne effluent line 25 C.without supt E:d to the second reactor

20) and hegted . th dggrgygag;% 310,200 G, g3, Yol athl e gomponent

r
such as the -“unreac nnnoner separa ed

therefront dev ti |h|ng Xt rhder u vent

pol ymer conpégﬁt|onqb%f |ne 4 after’ Qé@% at|lllt %§ %%s 7 ext u5386|ﬁs a
nol t en state cool e and then. cut |nto 5 LIets whi ch
vere di schdrt é@nﬁﬁ%ﬁﬁ%*t cﬁ@ﬁﬁﬁﬁ%ﬁfll ne 35. Thus t he polyner
conposition mas roduced in the

polynerization e TN %ﬁ%ndgh%rﬁtﬂgﬁ t?%ﬁt?ﬁelguﬁﬁ?y15o C ?nd 8

we.ic er hou terial nmononer m xed

1
and the p |‘3ﬁ?€§ﬁ et Shat Dckar TY Bifedh l%dtt%e%teadgﬁ'ff?aﬁe

(di schar ge) er hour of the pelle Furt her th Exa
1, with reéﬁﬁetg ﬁ@th€&§€€&' |'&1s, Eﬁ@a?'sFébﬂ#V¥& w%%tcﬁ?f H&us

heat resistance ) were eval uated, anP r educed viscosity (c:;)"'.13/cO
was polymerlzatlon was conducted under an adiabati¢ condition

with substantially no heat transfer. Further, the jacket

formed on the connection line 15 was used to be controlled

10 so that the intermediate composition flowing through the

inside of the connection 1line 15 was maintained at a
temperature of 150°C.

As with Example 1, a polymerization rate (wt$%) was

determined from the supply weights per hour of the raw

15 material monomer mixed liquid 1, the polymerization

initiator mixed liguid 1, and the polymerization initiator

mixed liquid 2, and the production (discharge) weight per

hour of the pellets. Also as with Example 1, with respect

to the produced pellets, heat stability (wt%) and heat

20 resistance (°C) were evaluated, and reduced viscosity

(cm?/g) was measured. Results of them are shown in Table 1.

(Comparative Example 1)
In this comparative example, dJenerally, continuous

25 polymerization was conducted in one stage without using the



15neasured, Results of themare shown. in. Table 1, (Ccrarative
Exanpl e 2) In this cc,nparative exanple, a polynmer conposition
was produced in tne formof pellets simlarly to Exanple I, except
for the Thilry4lngs. A oolynerizatilnitigtor frilzed liqui- a we:::
prepared by m xing 99799 pert::: by mass c.-f: nethyl nethaoryl ate,
and 0,201 part by mass of t-anmyl perri2y-.2-ethyl hexanate as a
polyneri.zation initiator. Aerization initiatr m xed2 was prepared

75 by m zi 80. ts by r f . h I yeq -22
e o0 H R BRCLG, DYTRRL, TR LY 0L 8 050 et

initiat , At t i the fi t t.ar, 10 . 120 d
iU ator, ey i CIREEPLLESLD ChE HrsL egeln 40 s, 1206 cgnd
first. t 0 120C .that.th ti | i zati

S LS25kel 40, Ye5,d20G ep, Lhal, Lhe conti pupus. poLpr 231 Log.ves
t fer. Farther, the j t _f d th ti li 15 .
ransteor, Farther, Lhe, pokel ot on the comect) on |06 12198, oo

[ owing Shipugh (he st of (B gonpeetl en Ly ng o5, ses, i gl ped

Bg:. ygg[ji. Zg;égtql;lat %étmﬁ;@rylvaastedaaenrdm r]Oe.d9 8f7r OrBatrhce %iyr c)%Ia_s’s' ’ "o4f’ eim IEE)?/l
acrylate together, and adding thereto 0.284 part by mass of
n-octyl mercaptan as a chain transfer agent, and 0.123 part
by mass of stearyl alcohol as a mold release agent.

10 Differently from Example 1, a polymerization initiator
mixed liquid 1 was prepared by mixing 99.779 parts by mass
of methyl methacrylate, and 0.221 part by mass of 1,1-di(t-
butylperoxy)cyclohexane as a polymerization initiator.

For producing a polymer composition in this

15 comparative example, the apparatus shown in Fig. 1 was used
while being modified by omitting the second reactor 20 and
the polymerization initiator tank 17 (and members related
to them). A reactor of a complete mixing type having a
capacity of 13 litters was used as the first reactor 10.

20 The raw material monomer mixed liquid 1 and the
polymerization initiator mixed liquid 1 as prepared above
were charged to the raw material monomer tank 1 and the
polymerization initiator tank 3, respectively.

The raw material monomer mixed 1liquid 1 and the

25 polymerization initiator mixed liquid 1 flowed through the



15mat eri al

monomer mxed liquid I, the polynerization initiator m xed

ligand the polynerization initiator. mxed liquid 2, and the _
prodnction Kdi scharge) weight per. hour of the pellets. Also as with

Exanmpl e 1,

and heat .

with tespect to the produced g%llets, heat stabil., (W%
20resistance('(.7.) were evaluated, and reduced. viscosity

KoM /t0 was neasured_ Fiecults of themare shown in Table 1, 7 6

10

15

20

25

raw material supply line 9 respectively from the raw
material monomer tank 1 and the polymerization initiator
tank 3, and were supplied continuously to the first reactor
10 through the supply port lla located at its lower part.

The supply of the raw material monomer mixed liquid 1
and the polymerization initiator mixed 1liquid 1 to the
first reactor 10 was conducted so that a ratio of flow
rates of them was 16.2:1 and an average residence time in
the first reactor 10 was 64 minutes. A temperature in the
first reactor 10 was 175°C, and a temperature of the jacket
13 surrounding the outer surface of the first reactor 10
was 175°C, so that the continuous polymerization was
conducted under an adiabatic condition with substantially
no heat transfer. This continuous polymerization was
conducted under a condition in which the first reactor 10
was filled with a reaction mixture (mixed 1liquid) and
substantially no gas phase was present (fully filled
condition).

The reaction mixture in the first reactor 10 was
continuously taken out as a polymer composition from the
effluent port 1lb located on the top of the first reactor
10. The polymer composition thus obtained was continuously
flowed the effluent line 25 (without supplied to the second
reactor 20) and heated in the preheater 31 to 200°C, and a

volatile component such as the wunreacted raw material
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monomer was separated therefrom at 240°¢ by the
devolatilizing extruder 33 equipped with a vent. A polymer
composition obtained after devolatilization was extruded in
a molten state, cooled with water, and then cut into
pellets which were discharged from the discharge line 35.
Thus, the polymer composition was produced in the form of
pellets.

A polymerization rate (wt%) was determined from the
supply weights per hour of the raw material monomer mixed
ligquid 1 and the polymerization initiator mixed liquid 1,
and the production (discharge) weight per hour of the
pellets. Further, as with Example 1, with respect to the
produced pellets, heat stability (wt%) and heat resistance
(°C) were evaluated, and reduced viscosity (cm3/g) was

measured. Results of them are shown in Table 1.

(Comparative Example 2)

In this comparative example, a polymer composition was
produced in the form of pellets similarly to Example 1,
except for the followings.

A polymerization initiator mixed liquid 1 was prepared
by mixing 99.799 parts by mass of methyl methacrylate, and
0.201 part by mass of t-amyl peroxy-2-ethylhexanoate as a
polymerization initiator.

A polymerization initiator mixed liquid 2 was prepared



As understood from Table 1, Exanples. 1 to 3 produced. the polyner
conposition (resin conposition) show ng the heat stabilicy and the
heat resistance better than those of. Conparative exanple 1, while
the polynerization rate was retained, at-an equal |evel and the
reduced viscosity, which gives an. indication of a nolecular weight
of the polyner, was retained at an equal |evel to those of.
Conparative exanple L. Further, Exanples 1 to 3 produced the polymer
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absorblng agent
So that the intermediate composition flowing through the

inside of the connection 1line 15 was maintained at a
temperature of 120°C.

As with Example 1, a polymerization rate (wt%) was

determined from the supply weights per hour of the raw

15 material monomer mixed liquid 1, the polymerization

initiator mixed liquid 1, and the polymerization initiator

mixed ligquid 2, and the production (discharge) weight per

hour of the pellets. Also as with Example 1, with respect

to the produced pellets, heat stability (wt%) and heat

20 resistance (°C) were evaluated, and reduced viscosity

(cm?/g) was measured. Results of them are shown in Table 1.



2=1 polynerization initiator mxed. lignr.1 1. was prepared by m xi ng
99, 752 parts by mass of nethyl nethacrylate, and 0,248 oarr by nmass
of t-anyi peroxy -2 -ethyl hexanoate as a. polynerization initiator

A. polynerization initiator mxed liquia_2 was prepared by m xi ng

99" 280 parts by Wass of nethyl nethacryl& e and 159,:e parts by nass
or nmethyl acrylatee and 0.120 part by

massof 1, 1-di (t-butyl peroxy) cycl ohexaneasa p -lynerizatiOn initiator,
For producing a polyner conposition in this exanple, the apparatus

shown in Fig, was used;Areactor of . —a 20 conpl ete m xi ng. type having
a capacity of 13 |littéers was used as the first reactor 10, and a
reactor of a conpl &t pgxir% t ype @virgg a.capacity o 6 litters was
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rr materlal 1.). pp1ly nereSpeCt 1 "'Cey raal ther Wnateri al
nmononer tank. 1 and the polynerizatdon initiator tank 3, and. were
supplied continuously to the first reactor 10 through the supply port
Ila |l ocated at its |ower part, Thesupply ¢ the raw nateri al
monomer mxed liquid | and the. polynerization initiator' m xed
liquid Ito the first. reactor 10 was conducted so that. a ratio of
flowrates of themwas 16,7:1 and an average residence tinme in the

first reactor' was .46 m_nut A erature _j e first
reactor 10 was %%6c95d8ﬁag§° e%%gwhﬁ%ﬁgﬁ%ffthgxfag&%?.lléééu?r Viils (RITo
t he outer sqgface of the first .reactor 140J so that_the

. h ; ] %O'MQScom osation) sShowi h
cont | nhuous O? yr‘tr)éjﬁyi%eﬁ oﬁoﬁ}g?s&(gﬁa’f}ct éﬁ ﬁﬁﬁer arip adl albal?| C condllrﬁ orjf -
ith bstantial |ly. . heat f Thi ti | i i ch
Was 2060nd AT TRARE A GoNGtt [B I RERNTER. PRE™FTr BEC CPEachar 169K % Of
oot Sbs altl L) o des RS AR et LY oo v

ir:iitr:::ac.tol:10 25conti nuousl aken out as an internediate
ngpggétionrqq%ﬁqe%oat an equaf feXeR ang tHe reduced vgscosity, which

gives an indication of a molecular weight of the polymer,
was retained at an equal level to those of Comparative
example 1. Further, Examples 1 to 3 produced the polymer
composition (resin composition) showing the heat stability
10 better than that of Comparative example 2, though the
polymerization rate, the reduced viscosity and the heat
resistance were at an equal level to those of Comparative

example 2,

15 (Example 4)

In this example, generally, continuous polymerization
was conducted in two stages according to the embodiment
described above with reference to Fig. 1 to produce a
polymer composition in the form of ©pellets (resin

20 composition). Further, in order to evaluate its
moldability, the produced pellets were molded into a molded
article. More specifically, this was as explained below.

A raw material monomer mixed liquid 1 was prepared by
mixing 93.0835 parts by mass of methyl methacrylate, 6.375

25 parts by mass of methyl acrylate and 0.076 part by mass of



the effluent port lib located on the top or the first reactor 10. The
i ntermedi ate conposition thus taken was continuously. flowed the
connection. line 15 and supplied to the second reactor 20 through.
the supply port 2la located at its |lower _part, The connection line 15
was provided with the jacket surrounding its cuter surface.. This

j acket was used to be controlled. so that the inte.repa.di at
conposition flow ng through the inside of the connection |ine 15 was

i ntained at t t t he 1 t t i,n. th

Firot reactor( LA0C A Chi S AXGBI LY °TR ABEPLTBAr CHE 200ins thereto
| ymerizatjon initiator mxed Liguid 2 1$;)5 conti | i ed

From the. pol yiet 15t FoRY | AFFaPbr (T BRKYE, Bo 2P RE s BdoRa " PasLar g r

t hrough the anot her supply port. 21c, ihThe supply.of the interngdiate
composi ti orP&HE: ¢ hd Tty AT Eat Pon AT | Ators XbHC | IUIRFY 157 tife #nd

second reacto 0 was conducted so_that a ratio of flow rates of them
was 18, 31, Qméﬁéeﬁéﬁélr Ji dBnce t9ime et e S§E6EBREFeatt o2 wae lfgse
ninuteé,A tenperature in the sacc.ad 20.1l:eactor 20 was 17 Ye.,. a:ad
a tenpe. Kat#7e' bf t he¥Packeer 23PEulRraRdPhqIt hECEGT EPIEGHT. dde Vot itdte 25
second .reactor 20 wa.a 11'ac"C s se th,at the continuous

pol ymer zat i ®n We&C condiict etF Aidel2&iconcidtd o Witth Ha4batant itgsy of
no heat transfer, This continuous pol ynmerinati on was conducted 25hnder
a 0.andi ti o TatwWht ch- { hensbeendbreart 6f20) RasoPplEge@s an ultraviolet

absorbing agent.
A polymerization initiator mixed liquid 1 was prepared
10 by mixing 99.752 parts by mass of methyl methacrylate, and
0.248 part by mass of t-amyl peroxy-2-ethylhexanoate as a
polymerization initiator.
A polymerization initiator mixed liquid 2 was prepared
by mixing 99.280 parts by mass of methyl methacrylate and
15 9.6 parts by mass of methyl acrylate, and 0.120 part by
mass of 1,1-di(t-butylperoxy)cyclohexane as a
polymerization initiator.
For producing a polymer composition in this example,
the apparatus shown in Fig. 1 was used. A reactor of a
20 complete mixing type having a capacity of 13 litters was
used as the first reactor 10, and a reactor of a complete
mixing type having a capacity of 6 litters was used as the
second reactor 20. The raw material monomer mixed liquid 1,
the polymerization initiator mixed liquid 1, and the

25 polymerization initiator mixed liquid 2 as prepared above



with a reaction mxture (mxed |liquid) and substantially no gas phase
was present (fully filled condition). The reaction mxture in
the second reactor 20 was continuousiy taken out as a pol yner
conposition tromthe 5 effluent. port 21 ocated on the top of the
second reactor 20, The polynmer conposition thus obtained was
continuously flowed the effluent line 25 and heated in the preheater
31 t: 0 and a volatile conponent such as the unreacted .raw materi al

nmononer $,: eparated.therefrom _at 240 . c.-:..by 10t he

devol at i 1] 2iRECexUFUERTS 33 Cqui Bped v t REBCULAL, PEAPHCEorpbdk ibn the

obtained after devolatilization was extruded in_a .ten state, . .

oot ed w § P SArOr S hRb Phort T o s ot o  wiF i veis BrdohBgetion

fromthe dischar lipe 35._n-ius" the resin conposition was produced
598 beat 1 Gynes

inthe form1's r TCAPP Yzation rate wt% was

determned from_the supr:di,_wejghts 2,i:K }tor of thE)mater;Lal

o o ey O TRE°) PR TR ROHT R (h s 1 it
i ition iTtitiator m. .ed2,and the 20productic, cdi scharge

) Gt S per ROBTOF ERBC D iR A el CtwT e Btad 1 b’ FREvEN. EPeprgtedhe

53n,.)te) afld noldnbility Wefl: eval uated as expl ai ned
Jte) raw material yéupply line 9 respeé%ively from the raw

material monomer tank 1 and the polymerization initiator
tank 3, and were supplied continuously to the first reactor
10 through the supply port 1lla located at its lower part.
10 The supply of the raw material monomer mixed liquid 1
and the polymerization initiator mixed 1liquid 1 to the
first reactor 10 was conducted so that a ratio of flow
rates of them was 16.7:1 and an average residence time in
the first reactor 10 was 46 minutes. A temperature in the
15 first reactor 10 was 140°C, and a temperature of the jacket
13 surrounding the outer surface of the first reactor 10
was 140°C, so that the continuous polymerization was

conducted under an adiabatic condition with substantially

no heat transfer. This continuous polymerization was
20 conducted under a condition in which the first reactor 10
was filled with a reaction mixture (mixed ligquid) and

substantially no gas phase was present (fully filled
condition).
The reaction mixture in the first reactor 10 was

25 continuously taken out as an intermediate composition from



below.:::te shown in Tabic 82 In conformty with JIS K 7210,

Wi th respect to the prodced pellets. MFR was neasured at 2300 under a
| oad of 37.3 N, 5<Moidatility> The pellets produced in. the
above were supplied. froma hopper to a di ng machi ne set at a
certain cylinder tenperature, and injection ncdO ng was repeatedly
conducted through the cylinder in this nolding nmachi ne, thereby

10nol ded articles were prepared. in sequence. Conditions for the

becane Stabres. (IR HeaLaFE: crob 117 GUtienéd oBYal el by sequants giot
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with the jacket surrounding its outer surface. This jacket
was used to Dbe controlled so that the intermediate
composition flowing through the inside of the connection
line 15 was maintained at a temperature equal to the

10 temperature in the first reactor (140°C in this example) .
In addition, the polymerization initiator mixed liquid 2
was continuously supplied from the polymerization initiator
tank 17 to the second reactor 20 through the another supply
port 21c.

15 The supply of the intermediate composition and the
polymerization initiator mixed 1liquid 2 to the second

reactor 20 was conducted so that a ratio of flow rates of

them was 18.3:1. An average residence time in the second
reactor 20 was 19 minutes. A temperature in the second
20 reactor 20 was 175°C, and a temperature of the jacket 23

surrounding the outer surface of the second reactor 20 was
175°C, so that the continuous polymerization was conducted
under an adiabatic condition with substantially no heat
transfer. This continuous polymerization was conducted

25 under a condition in which the second reactor 20 was filled
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One fan gate (located on. a longitudinal side of the

rectangle in the plane) Gate wi dth 304 nmm Moi dlng nachi ne:
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gas phase was present (fully filled condition).

The reaction mixture 1in the second reactor 20 was
continuously taken out as a polymer composition from the
effluent port 21b located on the top of the second reactor
20. The polymer composition thus obtained was continuously
flowed the effluent line 25 and heated in the preheater 31
to 200°C, and a volatile component such as the unreacted
raw material monomer was separated therefrom at 240°C by
the devolatilizing extruder 33 equipped with a vent. A
resin composition obtained after devolatilization was
extruded in a molten state, cooled with water, and then cut
into pellets which were discharged from the discharge line
35. Thus, the resin composition was produced in the form
of pellets.

A polymerization rate (wt%) was determined from the
supply weights per hour of the raw material monomer mixed
liguid 1, the polymerization initiator mixed liquid 1, and
the polymerization initiator mixed 1liquid 2, and the
production (discharge) weight per hour of the pellets.
Further, with respect to the produced pellets, MFR (melt
mass flow rate) and moldability were evaluated as explained

below. Results of them are shown in Table 2.

<MFR>



Screw rotation speed45 rpm Holding plSSLille45 MeEa Hol di ng pzessuze
timell sec Molding cvol.e 100 sec Lincluding cooling tinme of 10
sec) Residence tine in. cylindec (Conparative Ezanple 3) I n
this conparative exanple, generally, con%bnnbos pol ymeri zati on was
conducted in one stage w thbat using the polynerization initiator
mxed liquid 2, differently from Exanple 4, to produce a pol yner
conposition in the formof pellets.Further, in order to evaluate its

rol dabi |1 the pragused el et s yere okded botg a rmlded artigle, ..

simlarly to Exanpl e ica t hi's Wwas ‘as exp

bel ow, 10 ' 1 xed id. I d by m
05, 0955 partee by Bhake ol Nt ny1 Rt haUT VT BEEC ) 387 par 180y adg et oF

nmet hyl acrxg?pglgnd 0,076 part by nass of ethylene olyc ,

di mret hacrylate together, and adding thereto 0,29 part by mass of
n-octyl nmercaptan as a chain transfer 15 agent, 0,121 par: by nass
ot stearib nonoglyceride and 0.013 part by nass of nethyl stearate as
nol d rel ease agents . 0005 part by mass of di -tert -dodecyi
disulfgde as a h ?11§%ﬁﬁ}?%$ng adent, and 0.009 part by mass O

di nrethyl 2 - - et hozybenoyl i dene) maj onate as an ul travi ol et
absorb?ng agéﬁt.{ﬁg pef%gtsybroghc d in the above were supplied from a

hopper to a molding machine set at a certain cylinder

temperature, and injection molding was repeatedly conducted

through the c¢ylinder in this molding machine, thereby

10 molded articles were prepared in sequence. Conditions for

the injection molding are shown in below. After the

cylinder temperature became stable, ten molded articles in

sequence obtained by sequential ten shots (cycles) of

injection molding were taken as samples, and a silver

15 streaks occurrence ratio was determined by counting samples

showing occurrence of silver streaks among these ten

samples. More specifically, the molded articles were

subjected to visual observation, and occurrence of silver

Streaks was recognized when silver streaks was observed in

20 the molded article. The silver streaks occurrence ratio

were determined for three different cylinder temperatures
according to the similar procedures.

Metal mold:
Rectangle of 23 cm x 30.5 cm (plane view),

25 thickness of 0.8 mm



A polynerization initiator mxed ii QJ was prepared by m xing 99. 767
parts by mass of nethyl mer.hacrylate, and 0.233 part by FlaSS of 2,1
-di (t -b,ityl peroxy)cycl ohexane as a polynerization initiator,

25For pr duci ngapoi yner conposi tioninthis %grrpar ative exanple, the
apparatus shown in Fig. | was used while being npdified by omtting
the second reactor 20 and the polynerization initiator tank 17 (and
menbers related. to them, A reactor of a conplete m xing type having
a capacity of 13 litters s used as the first reactor. 10,. The raw.
material nmononer rrixe(%l?ig%fldglaecaend %ceaecpeo yRer fzati o it R oFlg’e 2
m xed lip,'21 as prepared above were char ad tc. t:)2 iiCe raa erial
nononer . tat#i(e 1 td‘P ghjge. Jp%lVﬁ%r? Atfon initiator tank. 3,
respectively., 10The raw nater.i noner mxed liquid 1 and the

pol ymeri zation initi aéao Cgﬁha%%g?raml f1 owed through the raw
material supply line 9 respectively fromthe raw naterial nononer.

tank | an& the pof 975170 Fhitiator tank 3, and were supplied
continuously to the first reactor Iblg t hrough the supply port lia_ .
located at its |ower par$itic Serfite dappFy ot the! PawiHterihl machine
mononer rrix&pl. \Jf'ca |_1 and the (ﬁoi merization initiator m 5ed Iiguid
2 to the first? %H“%%O%spﬁ% deet ey soPEhatPalr at el of OFkéw Fates
of themwas 167:1 and an average residence tine in 2Che fil:,:t10
wa: : 46tenperre Ghtpeder temperature:

300°C, 305°C, 310°C at a nozzle head temperature
(molding temperature)
10 Hopper side temperature:
220°C

Molding conditions:

Injection pressure 179 MPa
Injection speed 160 mm/sec

illis} Metal mold temperature 80°C
Injection time period 0.4 sec
Back pressure 15 MPa
Screw rotation speed 45 rpm
Holding pressure 45 MPa

20 Holding pressure time 11 sec

Molding cycle:

100 sec (including cooling time of 70 sec)
Residence time in cylinder:

12 min

25



ratreotor j1750,jaket 130t theKth,:iotor ai) was 17YO so that t.:)e
conti.nuos condi acLeri. ruder an :::diabatic conrittion with
substantially 25n0 heat transfer.This continuous pol ynerizati on was
conducted under a condition-in which the first reactor 10 was filled
wir.h a reaction mxtare (mzed and substantially no gas phase was
present (fully filled condition),. 5 the reaction mxunre in the
first reach: orwas continuously taken out: af g Polyne& e t f
Cr.:Mor...51tiC , XJ fromthe effluent _port Ili ocated on the top o
the first reactrf%gqfﬁrﬁ'%v%o$§%%Pf%oﬁgosition t hus obt ai ned was
continuously flowed the effluent |line 25 (w.thout su%plied to the

c

second 10 reactor§26¥rﬁhdqﬂﬂﬂ%ﬁfﬁ%yﬁhéa t e BE P4 200" O TS

| atil t. h th ted.raw materi al nopomer was
Yﬁe?e}rgnfgggﬁgﬁ€ﬁf%%gi%%S%%§g?§géﬁgg?ﬁglEzPPﬁdéFagg HitaPPﬁ QSln%ji:e

t, pol it bt ai ned after devol atilization was extrude
In - 15a ol YBhYETEE 69T bOBI el W ORRatBrXeInd i HEA Gt Tnf GeTenthyt & rom

i ch ere dlsehargd [romthe df sonarge Iine 35, Thus.. the polymer
pellets. Further, in order to evaluate its moldability,
the produced pellets were molded into a molded article
similarly to Example 4. More specifically, this was as
explained below.

10 A raw material monomer mixed liquid 1 was prepared by
mixing 95.0955 parts by mass of methyl methacrylate, 4.387
parts by mass of methyl acrylate and 0.076 part by mass of
ethylene glycol dimethacrylate together, and adding thereto
0.298 part by mass of n-octyl mercaptan as a chain transfer

15 agent, 0.121 part by mass of stearic monoglyceride and
0.013 part by mass of methyl stearate as mold release
agents, 0.0005 part by mass of di-tert-dodecyl disulfide as
a heat stabilizing agent, and 0.009 part by mass of
dimethyl 2-(p-methoxybenzylidene)malonate as an ultraviolet

20 absorbing agent.

A polymerization initiator mixed liquid 1 was prepared
by mixing 99.767 parts by mass of methyl methacrylate, and
0.233 part by mass of 1,1-di(t-butylperoxy)cyclohexane as a
polymerization initiator.

25 For producing a polymer composition in this



A polynerization rate (W% was determ ned fromthe supply wei ghts
per hour of the raw material nonomer mxed liquid | and the

pol ynerization initiatm mxed liquid 1, and the prodotion
(di., =, Khal h:fe) weight per hchar of the,pellets. Further., as with
Exanple 4, with respect to the produced péllets, MFR neit mass fl ow
rate) and nbidability 25were eval uated, Results. of them are shown in

Tabl e 2,
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comparative example, the apparatus shown in Fig. 1 was used
while being modified by omitting the second reactor 20 and
the polymerization initiator tank 17 (and members related
to them). A reactor of a complete mixing type having a
capacity of 13 litters was used as the first reactor 10.
The raw material monomer mixed liquid 1 and the
polymerization initiator mixed liquid 1 as prepared above
were charged to the raw material monomer tank 1 and the
polymerization initiator tank 3, respectively.

The raw material monomer mixed liquid 1 and the
polymerization initiator mixed liquid 1 flowed through the
raw material supply 1line 9 respectively from the raw
material monomer tank 1 and the polymerization initiator
tank 3, and were supplied continuously to the first reactor
10 through the supply port 1lla located at its lower part.

The supply of the raw material monomer mixed liquid 1
and the polymerization initiator mixed 1liquid 1 to the
first reactor 10 was conducted so that a ratio of flow
rates of them was 16.7:1 and an average residence time in
the first reactor 10 was 46 minutes. A temperature in the
first reactor 10 was 175°C, and a temperature of the jacket
13 surrounding the outer surface of the first reactor 10
was 175°C, so that the «continuous polymerization was
conducted under an adiabatic condition with substantially

no heat transfer. This continuous polymerization was



As understood from Tanie 2, Exnpae 4 produced. the polyner

conposi tion showi ng the better noldahility (lower silver streaks
occurrence ratio In the nolded article) than. that of Conparative
ezanpl e 3 even when nl ded at a higher teggerature: (Tiol.d.1.1.
tenperature higher than 300C., e.g. at 3050 arnors:) while the

pol ynmeri zation rate was retained at. Si. equal l|level. and the MR

whi ch may give an indication for determ ning. the nolding conditions,
was retaine q | ev to.t.hose of {(-2,. arat jve
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resin conposition conprising a nethaorylic ester polyner(s), The
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a raw

continuously taken out as a polymer composition from the

effluent port 1lb located on the top of the first reactor

10. The polymer composition thus obtained was continuously

flowed the effluent line 25 (without supplied to the second

10 reactor 20) and heated in the preheater 31 to 200°C, and a

volatile component such as the unreacted raw material

monomer was separated therefrom at 240°C by the

devolatilizing extruder 33 equipped with a vent. A polymer

composition obtained after devolatilization was extruded in

15 a molten state, cooled with water, and then cut into

pellets which were discharged from the discharge line 35.

Thus, the polymer composition was produced in the form of
pellets.

A polymerization rate (wt%) was determined from the

20 supply weights per hour of the raw material monomer mixed

liquid 1 and the polymerization initiator mixed liquid 1,

and the production (discharge) weight per hour of the

pellets. Further, as with Example 4, with respect to the

produced pellets, MFR (melt mass flow rate) and moldability

25 were evaluated. Results of them are shown in Table 2.
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a top of the first reactor of the conplete m xing type; and asecond
polynriration step ofnn the internedi ate conposition to a second
reactor of a conplete mking type through its supply. port to be

further subjecte 15—te—egontj-nuous pol ynarization under an adi abatic
condition :an tlr% aeccgd reactor|of tile conpi.etia ziking tvpe, and
taking a resultarb>gplygyr§£onpms tion froman effluent port |ocated
at a. top of the|§e anfeactor of the conplete It-(Xh8L@r:first
pol ymeri zati on st/épd & e nducte d at tc-n:;per:at:-.;:ce and
t he second pcjyra@gﬁkéfgonstan i s| conducted at a tenperature from 130
to 1:30'C.. a:ntnnﬁpg;%y chafrigl, wherein a ratio of an average
resi dEence tine ilf %pe*second reactor of the cctaplete mxing type to
an aver age residegpeaﬁine i-Athefirst. reactor of the conplete: m
"n- type is fron1g¥£3ft§i 9. B.The process tarprodthoing the polyner
conposi tion A5 |o of o
O n o
= o™
oﬁ\_E
HoF | 5| =
—
Y]
SR
HHO\O
E .2 | = | v
o ¥
T
W2y =
T : |
o|&
~
o8
%g'd%‘Am
'()%“OU ~ [
) o~
|- O
O -~
[AVERNS]
RE
e e
Sl g Q= © S
Slgdag|l = | =
084_)\,
o4 e
Hlg .
N
ol & o | o
M2 PO S|~
E‘ngﬁ — |
! o A '
| [oYENE}
< |8 o
0 |38 e
o <4 |® A
2 = |8
Q SRS
18] fx] Q
= O




according to claiml, wherein the cotinuoths polynerization
tirstpol ynerizationstepantthesecond. polynerization step is
conti nuous bul k pol yneri zati on. A. nolded article
prepared fromthd pol yner conposition. pr8%duced by the process
according tn any of clainms 1 to 3.

10

15

20

As understood from Table 2, Example 4 produced the
polymer composition showing the better moldability (lower
silver streaks occurrence ratio in the molded article) than
that of Comparative example 3 even when molded at a higher
temperature (molding temperature higher than 300°C, e.g. at
305°C or more), while the polymerization rate was retained
at an equal level and the MFR, which may give an indication
for determining the molding conditions, was retained at an

equal level to those of Comparative Example 3.

Industrial Applicability
The present invention can be used for producing a
polymer composition which is suitable for obtaining a resin

composition comprising a methacrylic ester polymer(s).

The present application claims priority to Japanese
Patent Application No. 2011-59480 filed on March 17, 2011,
entitled "PROCESS FOR PRODUCING POLYMER COMPOSITION." The
contents of that application are incorporated herein by the

reference thereto in their entirety.
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WHAT IS CLAIMED IS:

1 A process for producing a polymer composition,
which comprises

a first polymerization step of supplying a raw
material monomer and a polymerization initiator to a first
reactor of a complete mixing type through its supply port
to be subjected to continuous polymerization under an
adiabatic condition in the first reactor of the complete
mixing type, and taking a resultant intermediate
composition from an effluent port located at a top of the
first reactor of the complete mixing type; and

a second polymerization step of supplying the
intermediate composition to a second reactor of a complete
mixing type through its supply port to be further subjected
to continuous polymerization under an adiabatic condition
in the second reactor of the complete mixing type, and
taking a resultant polymer composition from an effluent
port located at a top of the second reactor of the complete
mixing type;

wherein the first polymerization step is conducted at
a temperature from 125 to 170°C, and the second
polymerization step is conducted at a temperature from 130

to 180°C.

25 The process for producing the polymer composition
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according to «claim 1, wherein a ratio of an average
residence time in the second reactor of the complete mixing
type to an average residence time in the first reactor of

the complete mixing type is from 9/1 to 1/9.

3. The process for producing the polymer composition
according to claim 1, wherein the continuous polymerization
in the first polymerization step and the second

polymerization step is continuous bulk polymerization.

4. A molded article prepared from the polymer
composition produced by the process according to any of

claims 1 to 3.



