
1 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 continous polymerization. Description of
Related Art Resin compositions such as mthacrylic ester polymers are
produced by continous polymerization in which a raw 



material polymer, a polymerization initiator and the like  are
continously supplied to a reactor to be polymerized. As such,
continous polymerization processes, there are known a continous
solution polymerization process using a  solvent (or a dispersion
medium, which also applies hereinafter) to conduct continous
polymerization and a  continous bulk polymerization process using no
solven to conduct continous polymerization. In general, a continous
solution polymerization process is not efficient since use of a
solvent causes a  low productivity. In contrast, a continous bulk   



poiymerlzation process has an ad :vantage of being able to produce a
polymer composition efficiently since the polymerization is conducted
without using a. solvent. Practically, the continuous bulk
polymerization, 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 degradesof a polyrier 10cpmposition and thus of a _resin
composition obtained therefrom.Then, a. process is proposed which
uses a reactor of a complete mizing type, fully fills the reactor
with liquid to exclude a gas phase part therefrom: and conducts
continuouspolymerization under an adiabatic 15condition. with no
heat. transfer to or from the outside (JP 07-125308 F,.).Further, in
order to assure suph adiabatic condition., a continuous bulk
polymerization apparatus is proposedcontrols a supply amount of a raw
material raCflOT,er and a siipply amount of a polymerization
initiator 



20so as to make a temperature in the reactor equal to a setting
temperature of an outer surface of th,E; reantor SIUMAR`Jf OF T.aE
INVE:NTION Technical X,roblem        In recent years, applications of
resin compositions etches methacrylic ester poiymors has been
expanded furthermore, a. demand is increasing for more efficiently
producing a polymer composition of high Quality (for 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 -tind JP 2006-104282 A)
are not 10always sufficient to meet the demand.       The purpose of
the present invention is to provide a prbceps for producing a polymer
composon, whic.h propess is able to more efficiently produce the
polymer compositibn with high quality, 15 Solution to Problem
The inventors considered using at least two reactors of a complete
mizing type in arsmbinatic)n to concilsct contineoua polymerization,
As to a continuous solution polymeriaation process, apparatuses
having two stages of reactors are known; sscW as t.t)st the Iflost
p.c of polymerization is conducted in the .1:ormer Ts:actor an...S
thn plymarizati.--)n is compinted In thn latter isactc.s: wbiln
remsy!frig a polyneization initiator thernfroC1-172401 25A); and that
polymerization is conducted to some extent in  



the former reactor and a solvent is added to the latter reactor to
conduct polymerization (JP 05-331212 pr.oceses using such
apparatuses, however, removal of heat rrom a reaction system is
conduc:ed by reflux cooling (a  n raw material monomer 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,
which causes gel to adhere to and grow  1 on the inner surface of the
reactor. Especially ih 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 t,ecomes high, this makes the local Cr:: rar.,id  15
cooling of the reaction system arise more easily, which makes the
adherjhg and growing or the gel on tn,:=., inner 5.3,..):cf.soe of
the rgiaotor pom-Inent, As a result, there iS a problem such taS that
gelled substance is immixed into a resultant polymer composition as
impurities, The inventors have considered earnestly on a novel
process for pre:clueing a poi yne cop:Q:0s.; Lion which is abl,i; to
m.c"re ef produce the polymer composition with high quality, and
tinaily completeo the r)resent invention, The present inventic,n
provides the following [1] to        [11 A process for producing a.
pplym.er compositicJip which comprises a first polymerization. step
of supplyin.,a. ralA, material monomer and a polyrarization initiator
to a first. reactor of a complete mizing type t.hrough its supply
port to. be subjected to continuous polyn..,,erization under. an
adiabatic condition. in the first. reactor of th.e complete mixing
type, and taking a resultant Intermediate composition from an
effluent port. located at a. top of the 10first 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
trs continuous polymerization under an adiabatic condition 



15 in the second reactor of the complete mixing type, and taki j a.
resultant polymer composition from an effluent port locate& at a top
of the second reactor of the complete mixing type; wherein the first
polymerization step is cond.:acted at 20 a temperature tram 12o to
iiu Cr and the secant' polymerization step is conducted. at a
temperature from 130 to 1SOC,           [2] The process for producing
the polymer. composition according to the above ;Ili, wherein a ratio
of an average 25residence time in the. second. reactor of. the
complete misi    oe 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
prodflcingpolymer composition. according to the above [1], where in
the continuous polymerizat:ion in the first polymarization step and
the second poiymerization step is continuous bulk polymerization,
Hill A molded. article prepared from the polymer composition
produced. by the process according to any <DL the 10above [1] to [3],
Advantageous Effects of. Invention       According to the present
invention, there is provided a novel process tarproducing a polymer
composition whic:h. 15 is able to more efficiently produce the
polymer composition with high quality, more specifically, a polymer
composition having high heat stability, Esrief Description of
Drawings 20Fig, I shows a schematic. clew frm eanlanu:Ig a .process 



f:arr occIc.-PIDcit:ic5 in rice the present Ln-,,nms,tic-m  meterial
monomer)       3 - polymerizatiox. initiator tank (supply sou.roe of
polymerization. initiator s)snc:L. if necessary, of raw material
monomer) 9 -'' raw material supply line 10 -', first reactor lia
..,... supply port lib,ffluent port lic. ,... another supply port
jacket (temperature regulating means) 14 -. stirrer 15 .. , ' connect
i cn line 



- polymerization initiator tank ;sup -h./ source of additional
polymerization initiator ami" if necessary, cf raw material monomer)
20 -., second reactcr 2021a. -- supply port 2in - effluent port 210
." anotner supply port iC'ck:at: (temperature regulating means) S
tirrer 2525 ,,, effluent. 1ine  31.preheater 33devolatilizing
extruder 35discharge line 37recovery tank. 



Ttemperature sensor (temperature detecting means) DETAILED
DESCRIPTION OF THE EMBODIMENTS       A process for producing a
polymer composition of the, present invention is conducted bying at
least two 10reactors of a complete mixing tY-Pecontinuous
polymerizationsuchasofcontinuousbulk   lymerization and continuous
solution r-lymerization is conducted in each of the reactors. A
process for producin a. polymer composition et tne present invention
will be 15  understood as a process for conducting continuous bulk
polymarization when continuous bulk polymerization is conducted in
all ot t1).ui reactors, and understood as a process for conducting
continuous solution polymarization when continuous soluticn
polymerization is conducted in all of thc reactors. However, a
process for producil a polymer compoon of the present invention is
not limdted therefor but may be those gnprein continuous bulk
polymerization is conducted iu one reactor M:mg.. at. least one
former reactor) and continuous solution polymerization Is conducted
in another reactor a. .at least one latter        Hereinafter, one
embodiment of the present invention will be described in detail with
reference to F ;       First of all, a continuous polymerization
aFparatus used to congiict a. process for producing a -.1ymer
composition in this embodiment is explained. The process for
producing a polymer composition in this embodiment is conducted by
using at least the first reactor 10 and the second reactor 20. These
reactors 10 and 20 are both a reactor ot a complete mixing type, and
used to conduct continuous bulk polymerization as continuous
polymerization at first polymerization and the second polymerization
step ifl this embodiment,       More specifically, the first reactor
10 is providd with a suppiy port ila and an effluent port alb, and
preferably further provided with a jacket 13 as a. temperature
regulating means for regulating a temperature of an outer surface of
the reactor and a stirrer 14 for starring a content therein, the
second reactor 2020 is proyided with a supply port 2Ia and an
effluent port srroux)arno an outer surface of the reactor as a 



temperature regulating means for regu,lating a temperature 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
topeach of the reactors; On the other. hand, the supply ports ila and
21a may be generall-.. located at an appropriate position of a lower
part of each of the reactors, although this embodiment is not limited
thereto. Each of these reactors 10 and 20 may be provided with a
temperature sensor T as a temperature detecting means for detecting a
temperature in the reactor.       The first reactor: 10 and the
second reactor 20 may have the .c.3,inle or diffrelrit. Lnier volume
fitrn each otl]er" 10 Making the inner volunie of the first reactor
and the inner volume of the second reactor different from each other,
Is possible to effectively differentiate between the first. reactor
10 anC the second. reactor 20 In an. average residence time; 15The
stirrers 14 and 24 are a. member for substantially attaining a.
complete mizing condition in the reactors. These stirrers mgy have.
any appnprlate blade(S), tor ez.ample, may have blades of NIG
impeller, ;Y.:AN:BLEND impeller (registered trademark, manu;:acgred
by Sumitomo 20Heavy. Industries, Ltd.), paddle impeller., double
helical 



ribbon impeller, FOSLZONS impeller (registered trademgrk,
manufactured by Kobeloo Eco-Soliitions Co,, Ltd.) and soon. Sn
o-rrier totheiL preferable to provide the teactor with a batTle(s).
25ifioweYer, this embodiment is hot limdted thereto, but may  11 have
any appropriate configuration in place of the stirrers 14 and 24 as r
-no as a complete mixing condition can be substantially attained in
the reactors.       In general, the reactors 10 and 20 are more
preferable when they have a higher stirring. efficiency, However, in
vgew of avaidi nq the reactors from being added with an unnecessary
amount of heat by the stirring operation, it is preferatie tnat a
power cr stirring is not more than necessary. The power of. stirring
is not specifically 10limited,but preferably 0..5to20]gW/IIII;"and
more preferably. I to it IK-Wt As a viscosity of the reaction. system
becomes hioher (or a. oontent ratio of a. polymer in the reaction
system becomes higher), aims preferakde to set the power of stirring
at. a larger level, 15As shown in the drawings, the, supply port lia
of the first reactor 10 is connected through a raw material supply.
line 9 to a raw material monomer tank (a suiTi)ly scarce of a raw
material monomer) I and a pomy.wtr_Lzataor initiator tank 



(a su 1source of a polymerization initiator and, if 20ne(essary, of
a. raw material monomer) 3 via pumps 5 and 7,
this embodiment, the s0ppI.y :,...-curce of the raw material monomer
and the polymerization initiator is tde raw material monomer and the
polymerization initiator tank 3, but the numner cw: the supply
source. c,f  12 formsthe raw material monomer and the polymerization
initiator (in a case of a mixture, for example, a composition
thereof) and so on are not particularly limited as long as the raw
material monomer 5and the polymerization initiator can be supplied to
the first reactor 10, appropriately. Although it is not necessary for
this embodiment, but another supply port 11c may be provided to the
first reactor 10 and this supply port lic may. be connected to the
polymerization initiator 10 tank 3 via the pump 7 as shown by a.
dotted line in The effluent port. ilb of the first reactor. 10 is
connected. to the supply port 2Ia 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 ate connected in series. There is
preferably no pump on the connection line 15 between the effluent
port. ilb of. the first reactor la and the suppl port 21a of the
second reactor 20. 



It is .notc ess a ry for this embC:d iMent r but the 2 r:second.
reactor 20 may be connected to a poiymerization
initiatortank(aSupplysc-nrc:eofanaddit polymerization initiator and"
if necessary, of a. raw material mona..iler) 17 via a pump 19.In this
embodiment, the supply source 0 f the additional polymerization  13
numberofthesupplytheadditional polymarization initiator: the form of
the polyinerization initiator (in a case of a mixture, for eXaM1)1F a
composition thereof-) and so on are not: p ticularly limited 5as long
as the additional polymerization initiator can be 



supplied to the. sechnd reactor In a case: where the: 'Thr
ymerization initiator tank 17 and the punip 9 a re; p es: y port 2Ia
o C T1 d reactor. 20 may be connected to the polymerization
initiator. 10 tank 17 via the pump 19 th ugh the connection line 15a
shown by a solid line in Fig :i or the second. reactor 20 may be
provided with another supply. port 21c so that this supply. port. 21c
is connected to the polymerization initiator tank 17 via the pump 19
as shown by, for example, 15a dotted line in Fig. 1.       The pamps
I an.d 7 and, I present, the pamp 19 are not particularly limited,
but preferably pumps being able to set flow rates from the raw;
material monomer tank: J. and the polymarizatlon initdator tank 3 and
a flaw rate from the polymerization. initiator tank 17, if present,
at constant         ti :c aspecifi,iaf mritipfe reciprocatang v:mps
are preferred, and more preferred are pulsation-free
controlled-volume pumps such as a duplicate pulsationafree
controlled-volume pump and a triplex pulation-free
25controlled-volume pump. By using these" it is possible to  control
a supply amount or a supply flow rate, which also ay,Tlies
hereinafter) of the raw material monomer and the polymerization
initiator to Ule first reactor 10 am-1, if necessary, an additional
supply amoant of the no''.,m0,-Ination initiator (or the raw material
monoiaer and the poircaerization initiator) to the second reactor 20,
Further, ir is not necessary for this emLodinient, but the connection
line 15 for connecting the effluent port lib of the first reactor 10
to the supply port ',f..1a or the 10 second reactor 20 is preferabdy
provided with a jacket or the like ;not shown in the drawings)
surround s. an outer suxface of the connection line 15, as a
temperature regulating means for controlling a temperature of the
connection line 15, Thereby, it is possible to control the
15temperature of the connect:Jon line 15 inuore specifically, a
tem"perature of the outer surfac.e t..he connection line, and thus a
temperature in the connection line) so that this temperature is
Ohstantially same temperature as the temperature in the first reactmr
10. In a case where the 20first reactor 10 is prolded with the
temperature sensor T 



a temperature astecting means iCK detecting tEl temperature in the
first reactor 15 as in this embodiment, the temperature r8T. ating
means of the connection line 15 CiitA be COr:Lr/.711,tfd. 53C that
the teaTeratube of the connection 25line .1.5 is at a substantially
same temperature as the  15 temperature in the first reactor 10
detected by this temperature sensor T.       It is preferable that
each of the members described in the above with reference to Fi.g, 1
is appropriately  J connected to a control unit (net shown in the
drawings) so as to enable the control unit to control their
operations, Thereby, in order to make the temperature of the outer
soctane of the reactor set for each of the jackets (temperature
regulating means) 13 and 23 correspond to the  10 temperature in the
reactor detected by the temperatare sensor (temperature detecting
means) 3 with respect to each ot the rst reactor 10 and the seco.nd
reactor r the apparatus is controllable  Thy Musting 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 1.7 and the pnmp 19 are present, the
apparatus is controllable  20 adihs a: 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 pomp 19.Further, in order to make the temperature in the
connection line 1aubstantiallv equal to the temperature in the first
reactor 10 ...........+.... 



by the temperature sensor (t,Eimperature detecting means) T, the
apparatus is controllable by adjusting the temperature of the outer
surface oi the connection line 15 set for the jacket (t.il,m,porature
regulating moans, not. shown in the $ drawings) surrounding tho
connection line 15. It. is preferable that. the temperature in the
connection line 1) IS actually measured by tne temperature detecting.
means for dotecting the connection. line 15, However, in. some cases
dependincl on the polymerization reaction conditions in the 10first
reactor 10, due to some causes such as that all of the supplied
polymerization. initiator is spent, an intermediate composition
(hereinafter described) taken from the effluent port Itcioes not let.
the lymerization reaction proceed in the connection line lip that is,
no 15he.at of the pc3l.ym.eri.zazicin rE.:aczicm M generated in
connection. line 15, In such case, the temperature of the jacket
surrounding the connection line 15 is set at the substantially same
temperature as the temperatnre in the first. reactor 10, or the
connection line 1S is covered with 20  a laq.ging in place of the
jacket, sc that the temperature in thEi connect:._...-...n line 15
can hcor),.:: the substantially temperatu as the tmpera,:ufe in the
first re,:ictor le, ,Eind considering tn,E., temperature in the
connection line 15 as a snbstantially same t:mp,.i:ratJare as Lhc-:
temp,:itature of: the 25jack,,..,t surrounding the connection line
lc) is allwable,       The jackets 13 and. 23 surround almost the
whole of the reactors 10 and 20, respectively to
er)y,..,rp)y.")rd.ately heat or retain the heat of the reactors 10
an& 20 by intrbducing steam, hot water, organic heat medium or the
like fr.om a heat medium supply route (not shown in the drawings).
The temperature of the jackets 13 and 23 is able to be appropriately
regulated with a temperature or pressure of the heat medium to be
introduced- The heat medium introduced into the lacbets 13 and 23 is
removed from a 10 heat :Tediu1. 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 '("),::...d.),.(3r( discharge
route, The pol-nt of location of a sensor' such as the 15 temperature
sensor is not particularly limited, bt it. mav be located, for
exaTple, on the heat medium supply route, or in the jackets 13 and
23. When the connection line 15 is provided with the -)acket, the
jacket of the connection line may have a similar structure to these
lac bets 13 



2Uand 23,       For the polymerization reaction in the reactors 10
and 20, it is required . to proceed at a generally constant
temperature 11 0500 of the reactors 10 and 20 in view of
(u)ota:H(.inc: a polymer with a constant quality. Therefore, 25the
above described. temperature regulating means (jackets  13 and 23) is
controlled at a constant temperature which has been set. beforehand,
so that the temperature inside the reactors 10 and 20 can. be
maintained. respectively at a generally constant. temperature.
The setting temperature of the above described temperature xeqUL]at
nC means(jackets 13 and 23)is transmitted, to a supply flow rate
Cant:101 meansigh .1 Ch. hereinafter described, to be used as data
fbr determininq. whether control of the supply flow rate with the
monotmer 10supply means (pump 5) and/or the initiator. supp y means
(pump and: if present, pump Ufl is necessary or not. The setting
temperature of the above described temperature reguiatino meanh
',lockets 13 and 23) can be regulated by controlling the temperature
or pressure of the above I:)described. heat medium.         As to the
supply flow rate control means, an example thereof is a control unit
(hot isin the drawings) 



prokrided with C.]0,and en on,         The P.C.M of the control onit
13 a device for stoning a program which controls the pumps 5 anb 7
and, if present, the pump 19 anb SC, on,Tteof the control unit is a
Ct-siIICS ter tempgrary storin.r data of the teif.ygeratues in the
reactc.ieg 10 and 20 detected by the tem:peratere sensor: datliIThe
setting tex,nerot=es of the 4e=ickete 13 and 23, 25data ofif:=
present, the setting temperature of, the jacket  of. the connection
line 15, and so on in order to execute the ac-ova program,      The
CPU of the control unit executes the program stored in the Ram based
on data such as the data of the temperatures in the reactors 10 and
20 and the data of the settinr- temperatures of the jackets 13 and 23
stored in above RAM Sc) that the supply flow rates of thenaw
:material monomer and/or the polymerization initiator to the,
reactors 10 and 20 is controlled )y the monomer supply means (pump 5)
andlor the indtiator supply means (PuTT) 7 and, if present, pump 19).
In a case where the connection. line 15 is provided with the lacket
as the temperature requiatit-, means, t...ne- CPU of tme control unit
executes the program stored in the ROM (which may. be either a. part
of the above 15 program or othex proqxam 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
aboveSo tba1. the setting temperature 20of the jacdlet of the
connection line 15 can be controlled. An example or the control ny
the snppiy f.lew rate oontroi means ;control unit) will be dess.ribed
below. 



When the isemp,,Jratdre in the reactor. 10 detected by the
te:ilpert-:::re sensor T exceeds the setting tem:::ersture of the
25'iescket 13 as the temperature regniatihg means, the  20 executes
the program in the ROM to control, for example, the pump 7 so as to
decrease the. supply flow rate of the 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 detected 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, 10the CPU executes tne
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 reactmr conducting such control, polymerization heat generated in
the reactors 10 and/or 20 can be decreased, and thereby the
15temperatures 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 execwtes the program in
the ROM to. control, for example, the pump 7 so as to increase the
supply finP rate of the 20polymerization initiator into the reactor
10,In a case where the polymeri.zation initiator takk L/anci tbe  r:t
t'Eiit:,-...entLutce it: the rea 0 is below the setting. temperature
of the -'-iacket 23 during. the pump 12 supplies the polymerization
initiator to the 25reactor 20 to conduct the polymerization, the CPU
executes 



21 the progxam in the ROM to control, for example, the pump 19 SO
asto increase thesupplyflow rat.ethe polymerization initiator into
the reactor 20. conducting such control, polymerization heat
generated. in 5the reactors 10 and/or 20 can be increased, and
there}yy the temperatures in the reactors 10 and/or 20 can be raised.
For example, when. the. control over the pump 7; present, the pump 19
foo the polymerization reaction on the reactors 10 and 20 results in
remarkatie decrease in the 10 total supply flow rate into the
reactors 10 and 20, it. Zs preferable to not only control the pump 7
and, if present, the 19 so as to decrease the supply flow rate of the
polymerization initiator, but els to control the pump 5 so as to
increase the supply .cw rate of the raw material 15monomer 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 7' ezteeds the setting
temperature of the jacket 13 as the 20temperature regulating means,
the pump S is controlled increase the supply flow rate of the raw
material monomer, so that the relative suppi flow rate. of the
polymerization 



initiator -into the reaptor 10 is decreased.By conducting such.
control, the temperature in the reactor 10 can also he  :22         A
ratio of the supply flow rate of the raw. material monomer and the
supply flow rate of the polymerization initiator can be appropriately
set depending on the kind of the polymer generated, the kind of the
polymerization initiator used, and so on, Also, degree of increase or
decrease in the supply   I oi.,7 :ate othe raw ma tenal raCTI orne r
a T.: / or the s uppi. y flow fate of the polymerization initiator
can appropriately set depending on the kind of the polymer
10generated,.the kind of. theymerizatioc. initiator used, and so. on.
However, in 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
Mit:Lai:or, it is necessary to 15consider a content ratio of the
polymerization initiator in the material monomer comprising
polymerization initiator to control tabs supply flow rare of the
polymerization initiator, burth,.,r, as still 



nbther example of the control, the iHilbwing control is noted for it
case where the connectiort 1ece 15 03 prceH we'kh khe legbiatIng
means.That is, when the temperature In rhe reactor 1_0 detected by
the teklperatmr,, e,,neor T Is oitterent tram the t,:eiLkek lc k ere
in treE: cora..)eck ken 1.k na (coavenienkiy, tea s(kktkny
temperaturetk.'e jacket ek the  23 connection line 15) by a degree
more than, for example,  50, the setting temperature of. the jacket
ot the connection line 15 is regulated so that the t,Eimperature in
tne connection line 15 ;conveniently, the 5temperature of the jacket
of the connection line 15) becomes a substantially same temperature
as tne temperatare of the reactor 10, Additionit is not necessary for
this embodiment,        but a preheater 31 and a devolatilizing
extruder 33 may be 10located downstream of the effluent line 25.
There may be a pressure adjusti valve (not shown in the drawings)
provided between the preheater 31 and the devolatilizing extruder 33,
11.n extruded object after devolatilization is discharged from a
discharge line 35,       As tne preneater 31, any appropriate neater
can be ased as long as it is able to heat a viscous fluid, As the
devolatilizing eztruder 33, a single cr multi screw devolatilizing
extruder can be used. 



F.'urther, there may be a recovery tank 37 for storing 20the raw
material monomer 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 embodiment, a case of conducting continuous
-v-,Iymerization of a methacrylio ester monomer, ic the other words,
a case of producing a methacrylio ester polymer will 5be desoxibed as
an example, althorgh the present.. invention is not limited thereto,
s Preparation       At first, the raw material. monomer, the
polymerization 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 



- alky]. methaorylate Col which alkyl group has I to 4 15carbons)
alone, or        - a mixture of notices than 80% by weight of alkvi
methacrylate (of which I group has 1 to 4 carbons) and not more than
20% by weignt ot other vinyl monomer copolymerizaole therewith.
Es).Les oftaethctnr has I to 4 carbons) include methyl meth
methacrylate, n-propyi methacrylate, isopKc,pyl methaerN. sec-but:J/1
methacrylate, isobutyl methacrylate, and 83 on, Among them,  25
examples of alkyl methacrylate may be used alone or in combination of
at least two of tbx.tm.       Examples of copo.,ymerizabie vinyl
monomer include monofunctional monomers having one double bond which
is radical-polymerizable and mditifunctional monomers having two or
more, double bonds which are radical-polymerizable. More
specifically, the monofunctional monomers having one double bond
which is radical-polymerizable include, for example, methacrylxc
esters such as benzyi methacryiate Si: 102-ethylhexyl methacrylate
(except for the above described alkyl methacnylate (of which 4
carbons)); acrylic esters such as methyl acrylate, ethyl_ acrylate,
propyl acrylate, butyl acrylate, and 2-ethylhexyl acrylate;
unsaturated carboxy.ac acids or acid anhydrides 



15 thereof such as acrylic acid, methacryli_ acid, maleic acid,
itaconic acid, maleic acid anhydride, and itaconic acid anhydride;
hydroxy group-containing monomers such as 2- hydrbxyethyl acrylate,
2-fridic"xp-,py.1 mbhoglycerol acrylate, 2-hydro2yethyl methacrylate,
2- hvarc,xvprppyi methacrylate, and monoglycerol. methacrylate;
nitrogen-containing mmnomers such as methacrylamide,acry
onitrile,methacrylonitrile, diacet0neacrylamide, and
dimethydaminoethyl methacrylate; epoxy group-cbntaining monomers such
as allyi qivoad  26 styrene based monomers such as styrene and
a-methyl styrene The multifunctional monomers having two or more
double bonds which are radical -poiymerizable include: for example,
diesters of unsaturated carboxyaic acids and glycols SlaCh  5 as
ethylene glycol direthacrylate, and bu.tane dial dimethacryla re.;
unsa turated carboxylic acid a lkenyi. esters such as al a cryia al
lyl methacrylate, and alivl cinnamate: polyba siacid. 'oolyalkenyl.
esters such as dial' yi .phthalate, dially1 ma I eate tujailyl
cyanurate, and 10triallyi isocyanuiate; esters of unsaturated
carboxylic acidandfle 1 w- 1 -eholsuchastrimethylol.propane t rd
acrvlat e.; and dr vinyibenzene . The above described examples of
copoiymerizable .crinyi monomer may be used alone: or in coMbination
of at least. two of them- 



lbAs the polymerizatininitiator: for example, radical initiatbr is
used in this embciment       Examples of a radical initiator. include
a z o compounds such as a zobis isobutyroni tr ile" azobisdimethyl
val eronitrile" a z scycl. x an e ,i'eszobis(1-acet y ....
nylethane)dimetnyl 2, 2 ' -arch' sisobetyle te , and 4 ' -
azobis-4-cyanos-alericorqanic peroxides such as peroxide ,acetyl
peroxide: capryiyi peroxide, 2, 4 edichl0robeni -peroz*de, isobutyi
peroxi:::e;acetylcyclobexylsnifonyit -nut yi 2 '3t -but
ylperczyneodecancate,tt:11:vI  peroxyneoheptanoate, t-butyl peroxy-
-ethylhexanoate, 1,1- di(t-butyiperoxy)cyclohexane,
1,1-di(t-butylperoxy)
trimethylcyclohezane,1,1-di(t-hexyaperoxy)-3,3,5-
trimethylcyclohezane, isopropyl peroxydicarbonate, isobutyl
perbxydicarbonate,s-butylperoxydicarbonater).L. 



perozydicarbonate, 2 -ethylhexyl peroxydicarbonate, bis(4 -t - butyl
clohexyl)perozydicarbonate,tperoxy -2 -
ethylhexanoate,-tetrairathylbutylperoxy- ethylhexanpate,191,2
-trimethyl.nr,mro.C:peroxy -2 - 10 ethylhexanpate, t -butyl )eroxy
isopropyl. monocarbonate, t - amyl 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 -tetramethyl
butyl peroxy isopropyl monocarbonate, 1,1,2 -trimethyl propyi
15perbxy isopropyl monocarbonate,-tetramethyl peroxy isononate, 1,1
c'-trimethyl. propyi peroxy-isononate, and t -butyl peroxybenzbate.
These polymerization initiators may be used alone or. in combination
of at least twb of them.       The polymerization initiator is
selected according to the kinds of: the polymer generated and the raw
material monomer used. For ezample, while the present invention is
not particularly. limited, those of radical polymerization initiator
having a half-life not more than one mlnute at 25the polymerization
t,amperature are preferable-When. the  2.8 half-life at the
polymerization temperature is at most one minutee the reaction rate
is suitable tnus the initiator is suitable f.of the polymerization
reaction in the continuous polymerization apparatus. 



6The supply amount of tne polymerization initiator (radical
initiator)is not particularly limited, but generally 0.001 to 1%
hyLght with respect to the raw material monomer (tne raw material
monomer eventually supplied to the reactor 10),In a case where the
10 polymerization initiator tank 17 and tne pump l.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 c_ymerization
initiator tank  15 17 supplies the mixture of the raw material
monomer and the polymerization initiator to the second reactor 20 by.
the pump 19e the total supply amount of the polymerization initiator
supplied to the reactor 10 and the reactor 20 is mode within the
above rancje with respect to the sum of: the 20raw material monomer
eventually supplied to the reactor 10 and. the K'awmono:cK:::su2
In::3ciiraonho rhorawr a 1EP Orte.:::- andtoe polymerization
initiator described above, any appropriate 



29 mold release agent, a. rubbery polymer. such as butadiene an&
styrene -butadiene rubber (SER), a. heat stabilizing agent, an
ultraviolet absorbinc agent, and 80 on may be used. The chain
transfer agent is used for adjusting a molecular  5 weight of the p
'ymer generated, The mold release agent is used for improving
moidability (or processability) of a resin. composition obtained.
from the polymer c(-imposition" 'The heat stabili-Ling agent La used
for preventinq a. produced polymer from thermal degradation. The
ultraviolet 10absorbing. agent is used for preventing a produced
olymer from being degraded by ,itraviolet rays,       As to the chain
transfer agent, either monofunctional or polyfunctional chain
transfer agent can be used. More specifically, examples thereof
include alkyl. mercaptans 15such as ri-p1)1mercaptan, isopropyl
mercaptan, n -butyl mercaptan, t -butyl mercaptan, n-hezyl mercaptan,
n-octyl mercaptan, 2 -ethylhexyl. mercaptan, n-dodecyl mercaptan,
and. t-dodecyl mercaptan; aromatic mercaptans such as phe mercaptah
and thdocresoli mercaptahs having 18 or less carbons such as ethylene
thioglycol7 poly cohols such as ethylene glycol, neopentyl glycol,
trimethylolpr.panef pentaerythxitol, ddpentaerythritol,
tripentaerythritol, and sorbitol,... those of v,vthich hydroxyl group
is esterifded with thiogly- lie acid3 -mercaptopropionic acid,
25jihvdronabhthalene,1,4,5,8-tetrahydronaphthalene,  30
t4i:rpinene,terpinolene,154 -cyclohexadiene,hydrogen 



sulfide and so on-These may he used alone or in. comhinatio of at
least two of ther.,       The supply i.Eimount of the chain transfer
agent is not particularly limited since it varies depending on the
kind of the chain transfer agent used and so on. For example, in a.
case of using mercaotans, it is preferably 0,01 by weight, an& mere
preferably. 0,05 to I% by weight with respect to the raw material
monomer (the. raw material monomer eventually supplied to the reactor
10),       The mold release agent is not particularly limited.
Specifically, esters of higher fatty acids, higher fattv alcohols,
higher fatty acids, higher fatty acid amides, metal salts of higher
fatty acids and so on are exemplified, 15 As the mold release agent,
one or more kinds thereof ray be 11550       As to the esters of
higher fatty acids: more specifically, examples thereof. include
saturated fatty acid alN' l estets such as methyl laurate, ethyl
laurate, propyl laurate, butyl laurate, octyl laurate" methyl
paimitate, ethNl palmitate, propyl paimitate, butyl paimitate, octyl
palmitate, methyl stearate, ethyl stearate, propyi stearate, butyl
stearate, octyl stearate, stearyi stearate, myristyl myristate,
methyl hehenate, ethyl behenate, propyi behenate,  alkyl. esters
such. as methyi oleate, ethyl oleate, propyi oleate, butyl oleate,
octyl oleate, methyl linoleate, ethyl lincleate, propyl linoleate,
llnoleate, cctyl linpleatei: saturated. fatty acid glycexides such as
lauric mcnoglyceride, lauric diglyceride, lauric tri vceride,
paimitic monogmyceride" pa_intic yceride, paimitic triglyceride,
stemmic monoolyceride, stearic diglyceride, stearic tr behenic
monoglyoeride, behenic digivceride, MehenicIUCeride; unsaturated fat
y acid 10glycerides such as oleic monoglyceride" oleic diglyceride,
oleictriglyceride,linolicmonodlyperide, diglyceride, tri yceride.
Among tham, methyl stearate, ethyl stearate, butyl stearate, octyl
stearate, stearic monoolyceride, stearic cli lvceride, stearic 



Lbtricilyceride, and the like are preferred.
-As to the higher fatty alcohols, more specifically, examples thereof
inciade saturated fatty (or aliphatic) alcohols such as lauryi
alcohol, palm  stearyl alcohol, isostearyl alcohol, behenyl alcohol,
myristyl 20alcohol, cetyi alcohol; unsaturated fatty (or aliphatic)
alcohols soon-as clealcohol, iinolyi alcohol.Among them, stearyl
alcoholpreferred.       As to the 1 igher fatty acids, more
specifica.11y, examples thereof include saturated fatty acids scones
caproic acid, caprvlic acid, capric acid, lauric acid,  12 myristic
acid, paimitic acid, stearic acid, arachidic acid, behenic acid,
ligneceric acid, 12 -Thydroxyoctadecanoic acid] unsaturated fatty
acids such as paimitoieic acid, oleic acid, linoleic acid, lincienic
acid, cetoleic acid, erucic acid, ricinoledc acid.       As to the
higher fatty acid amides: more specificaLky, examples thereof include
saturated fatty acid amides such as la uric acci amide, paimitic acid
amide, stearic acid amide, hehenic acid. amide; unsaturated fatty
acid amides 10  such as oleic acid. mmide, linoleic acid amide,
erucic acid amide; amides such as ethylene -his -lanric acid amide,
ethylene -bs -paimitic acid amide, wt,hy].ene-bis-stearic acid
amd.ch?." N-oleyi stearamide. kmong them, stearic acid amide and
ethylene -biS -stearic acid amide are preferred, 15  As to the metal
salts of higher fattv. acids, examples thereof include sodium salts,
potassium salts, calcium salts and barium salts of the
above-described higher tatty acids, and soon.       A used amount of
the mold release agent. is preferably ad-justed 1315 range from 0.01
to 1.0 part by weight: and more preferably adiustbd 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 hot particularly limited, 25A
phosphorous -based heat standliziagent and organic  33 Cisulfide
compounds are exemplified as the heat stabilizing agent,Among them,
the organic disulfide compounds are prefershae.As the tleat
stabiiiagent, onem,pre kinds thereof m / he used,       As to the
phosphorus-based heat stabilizing agent,
exatcplesthereofincludetris(z,4-di-t-
butylphenyl)p.hosphite,2-[2,4,,10-tetrakisC1,1-
dimethylethyl)dibenzoLd,f L,3,2]dioxaphosphepine-G-
]-N,N-bis[2-[[2,4,8,10-tetrakis(1,1-
10dimethylethyl)dibenzoild,f1[1,3oxaphosphepine -6 - 



thyl]ethanamine,dinhenyitridecyl phcisphite,
triphenyiPi..)osphite,2,2 -methylenebms(4,6
butvlbhenyllootylphosphite,bisr2,6 -di -tett -butyl-4 -
methyl:L:1h-)pentserythritol diphbsphite, and so on, Among 15them"2,2
-methy1enebis(4,6 butylphe.,v", -ty2rlosphite is preferred,       As
to the organic disulfide compounds, examples thereof include dimetnyl
disulfide., diethyl disulfide, di - n -propyl disulfide, ai -n -butyl
disulfide, di-sec-butyl 20disulfide, di -tert -budisulfide, di -tert
-amyl disulfide, dicyclohexyl disulfide, di -tert -octyl disulfide,
di -n - dodecyl disulfide, di -tert -dodecyl disulfide, and so on,
Amoncl. them, di -tert -alkyl disulfide is preferred, and di - tert
-dodecyl disulfide is more preferred - A used amount of the heat
stabilizing aoent is  Preferablyto 2,000 ppm by weight with respect.
to a polymer contained in a polymer composition to be obtained, On
molding a polymer composition (race specifically, a resin composition
after devolatilization) to prepare a. 



5 molded article from the polymer composition of the present
invent.icvi, a molding temperatute is 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 casee 10As
the kinds of the ultraviolet absorbinc agent., a
benzophencne-baseduitravioletabsorbing
cyanoactylate-Pasedultravioletabsorbingagentea. benzotriazoie-based
ultraiolet absorbing agent, a maionic ester-based ultraviolet
absorbing agpnt, an oxalic andlidebased ultraviolet absorbint an 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 benzotriaz0le-basedultravioletabsorbingagent,the maionic
ester-based ultraviolet absorbing agent, and the oxalat aniiioe-based
ultraviolet absorbing agent are      As to the benpophenone-based
pltraviolet absorbinQ agent, ezampies thereof include
2,4-thhydroxybeniophenone, hydrg -4-methpxybenzophenone". -ydroxy-4-
25methoxybenzophenone-5-sulf,pnicacid,  



35 octyloxybenzophenone,4-doducyloxy-.2-hydroxybenzophenone,
4-benzyloxy- hydroxybenzophenone,2,2'-dih7droxy-4,4'-
dimethoxybenzophenon.e, and so on,       As to the
cyanoacrylate-based ultraviolet absorbi-c
agent,examplesthereofinclude.ethyl2-cyano-3,3- I() diphenylacrylate,
2-ethylhexyl 2-cyano-3,3-diphenviacrylate, and so on, As to the
bensotriasole-based ultraviolet absorbing agent,
examplesthereofincludenxy-5-
methylphenyl)-2E-benzotrazole,5-chloro-2-(1,5-di-tert-
butylhydroxypheny1)-2H-bensotriazole, 2-(3-tert-buty1-2-
hydroxy-5-methylpheny1)-5-chloro-2H-benzotriazole,
di-tert-pentyl.,...vphenvi)-2H-benzotriazole, 



di-Lert-butyi-2-hydroxypheny1)-2H-benzotriazole,
15benzotriazole-2-y11-4-methy1-6-(3,4,5,6-
tetrahydrconthalimidylmethyl)phenol,2-(2-hydroxy-5-tert-
octylpheny1)-2R-benzotriazole, and. so on.       As to the ma ionic
ester-based ultraviolet absorbing agent, 2-(,1-arvi
alkylideneimalonates are generally used,
2Dandexamplesthereofincludedimethyl methoxybenzyildene)maionate and.
so on.       As to the oxalic anilide-based ultraviolet absorbing
agent, 2-alkoxy-anilides are generally used,
andexamplestherec:finclude2-etb02? andlide and so on,        A used
amount of the ultraviolet absorbing agent is preferably to 1,000 ppm
by weight. with respect to a. polymer contained in a polymer
composition to be obtained,       in the raw material monomer. tank
1, the raw material monomer (one kind or a mixture of: two or more
kinds) as described above is appropriately prepared (t.ogether with
other component (s) suc:h as the chain transfer agent as the case may
be). In the polymerization initiator tank 3, the polymerization
initiator described ia 



10 appropriately' prepared with the Law material monomer. if
necessary Ctogetner with other component (s) such as the chain
transfer agent as the case may be), polymerization initiator. tank 3
store the polymerization initiator alone or in the form of the 15
mixture of the raw material monomer and th8 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, in the polymerization initiator tank 17, the
polymerization 2;j initiator as described above Sc appropriately
prepared with the raw maLerial :monomer if necessary (together with
other component(s) such as the chain transfer agent as the case mav
be). The polymerization initiator tank 17 may store the
polymerization initiator alone ...Dr in the form of the 25mixture of
the raw material monomer ansi the polymerization  initiator (may
further comprising other component(s) such as the chain transfer
agent. as the case may bei, However, in a case where the poi yMerl
zation initiator tart .17 Is connected to the supply port 21c via the
pump 19, storing of the polymerization initiator alone raises a
concern of local proceeding of the polymerization reaction in the
reactor 20 since the polymerization initiator is solely. supplied to
the reactor 20. On the contrary, storing in the form of the mixture
of the raw material monomer. an& the 10 polymerization. initiator is
able to solve such concern. since the polymerization indtdator is
mixed with a part of the raw. material monomer beforehand. . First
polymerization Step 15The raw material monomer and the polymerization
initiator are supplied to the first reactor la through the supply
port lia 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 I by
the pump 5, and the polymerization. initiator (preferably, the
mixture of the raw. material monomer and the polixx:::1-:b?"ation
Mit:iatcdr, wh oh is also :simply fa rtatil to as ',Lae polyraair ta
25initiator hereiuis supplied from the polymari,..ition 



38 initiator tahk 3 by the pump 7, and they merge together through
the raw mat: ia.Lsrr_cly line 9 into the first reactor 10 via the
supply portlia,Also,the polymerization initiator may t-M: supplied
from the polymerization initiator tank 3 b- the pump 7 to the first
reactor 10 via the supply port ilc as shown by the dotted line in
Fig. I.       For supplying the polymerization initiator to the tirst
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 adjus, a ratio A
in a range from 80:20 to 98C2: wherein A represents the supply flow
rate (kg/h) of the raw material monomer from the raw material monomer
tank     and, 13 repLe:Sent:3 supply flow rate or the mixtore of the
raw material monomer and the polymerization initiator (of which
content ratio of the polymerization initiator is 0,002 to 10% bv
weight) tren tne polymerization initiator tank 3. 20The temberature
of the raw material. monomer and the polymerization initiator
supplied t,.-) the first reactor 10 is not particularly limited,
However, this is one of factors which may change the polymerization.
temperature b'1/4. losing a heat. balance in the reactor, and
therefore it is 25preferable to adjust that temperature appropriately
by. a  



39 neater/cooler ',not shown in the drawings) before the supply to
the reactor 10,       The raw material monomer and the polymerization
initiator supplieci to the first reactor 1.0 as described in 5 the
above are, subjected to continuous p:_.lym.erization, continuous bulk
polymerization in this embodiment (in other words, polymerization
with no solvent.), under an adiabatic condition (condition with
substantially no at transfer to or from outside of the reactor) in
the first reactor 10, 10 This first: po yrrle LiZa I. rl step has
only to proceed the polymerization reaction partway, and an
intermediate composition is taken rrom the effluent port iron the
first reactor 10. In the first polymerization step, the con.titniou.3
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. fuliv filled
condition.), This 13 especially suitable to the continuous bulk
polymerization, The fulls 20filled condition can prevent beforehand
the problems such as that adheres to and grows on the inner surface
of the reactor, and. that this gel is immied into the reaction
mixture to degrade quality of a polymer composition ohtained in the
end. Further, the fully filled condition 25enables all of the inner
volume of the reactor to be used  40 as a reaction specs, and thereby
a hdqh productivHty can be aitained. 



Sinc_ne the effluent port lib of the first reactor 10 is located at
the reactor's top, the fully filled condition is  3 conveniently
realized simply by conducting the supply to and the taking from the
first. reactor 10, continuously,       Further in the first
polymerization step, the continuous polymerization is conducted under
the adiabatic condition_ 11t15 15 especially suitable to the
continuous  -10 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 . gel. is
imlnixed into the reaction mixture to degrade quality of a poiymer
composition obtained in the end- Further, the  15 adiabatic.
condition enables the pelymerization 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 temperatuxe of the outer surface thereof generally equal to
each other. More specifically: this can be realiz: 1 with the use of
the above described control unit (not: 5hOW-1-1 in the by the supply
amounts tf the f;:.:W material monbmer and the polymerization
initiator to the 25first reactor 10 with. operating. the pumps 5 and
7 such that  41 the temperature of the outer surface of the first
reactor 10 set for the jacket (temperature regulating means) 13. and
tne temperature In the first.: reactor 10 detected by the.
temperature senscir (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 then the temperature in the
reactor since 11. ChiS extra. amount of neat into the reactor,. The
smaller the difference between the temperature in the reactor and the
ICtemperature of the outer surface of the reactor is, the 



better. it is.More specifically, it is preferable to adjust the
temperature difference witnin the range or 5C. 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
frcm the first reactor 10. The. araouht of the heat carried away by
the intermediate composition. is determined butte flow rate and the
specific heat of the intermediate composition, and the 20temperature
of the polymerization. reaction..       The temperature of the
continuous polymerization in the          trust: polymerization step
13 understoc)d as the temperature in the first reactor 10 (detected
by the temperature sensor T). The first polymerization step is
25conduct ed at a temperature from 125 to 1200, more  42 preferably
at a t,E,mperature from 125 to 160'0. It is noted, however, that the
temperature in the reactor may change according to various conditions
until it reaches a static state.       The pressure of the continuous
polymerization in the first 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
temperatuxe in the reactor to prevent oaf of the raw lmaterial
mokuomer from generatliig tfh.e reactor, and is generally about 1.0
to 2.0 M-Pa in gauge pressure. Atimeperiodsublectedtothecontinuous 



polymerization infirst pcdymerization step is understood as an
average residence time in the firft 15 reactor 10. The average
residence time in the first reactor 10 can be set according to the
productivity of the polymer in the intermediat.e composition and so
on, and is not particularly limited, but, for extmr.Le from 15
minutes to 6 hours,The average residence time in the fjnst 20reactor
10 can be adjusted by using the pumps 5 and 7 to change the supply
amount (supply flow rate) of the raw material monomer crude like to
the tirst reactor 10. Hotk,ever, sitice the average residence filine
thTends in a large part on the inner volume of the first reactor 10,
how 25the inner volume of. the first reactor 10 and the inner  4, 3
-volume of the second reactor 20 are designed is important as
hereinafter described, ?=,.sdescribedintbetheintermediate composition
is t.,xikerxtbeport.. ilb of the 5. first reactor 10. The obtained
intermediate composition comprises the generated polymer and the
unreacted raw material monomer, and may further comprise the
unreacted polymerization initiator, decomposed. substance of the
polymerization initiator, and so on. 



Althoudh this embodiment is not limited thereto, the polymerization
rate in the intermediate composition is, fbr example, 5 to0%. by
weight, The polymerization rate in the intermediate cbmposition
generally corresponds to the content ratio of the po-ymer in the
intermediate 15composition. Second. polymeiization Step        The
sechnd polymerl.zation step IS condeteri ix) with and j*,11,-iwing to
tHE: firit polymeLization step, 20 T:ftc2.11 the intermediate
omos'tion obtained as deicribed in the above ii taken frox:: the
effl'ient pert llb of the first reactor, it is suplied to the second
reactor 20 from the supply port 210 throagh the connection. line 15.
Then, the intermediate COM208itiC.n IllfLrther :;xub-jeetd
25c5ntinixoui: polymerization, coxxtinou2 bglhi polymerization  in
this embodiment, under an adiabatic condition In the first reactor
20. This second polymerization step is to let the polymerization
reaction proceed to the desired polymerization rate, and a nfliVMer
composition (or 5.polymerization syrup) is taken from the effluent
port. 21b of the second reactor 20-         Hereinafter, the second
polymerization step will be describe& mainly with respect. to
different points from the first polymerization step, and explanations
similar to 10those for. the first polymerization. ster. apply unless
otherwise explained. 



Although it. is not necessary to this embodiment, the polymerization
initiator tank. 1.7 and the pump 19 may be used, if necessary. In a
case of using the polymerization initiator tank. 17 and the pump 19,
the additional (or fresh) polymerization initiator the mizture of the
r'iaW. material monomer and the polymerization initiator) is supplied
rrom the polymerization initiator tatk. 17 by. the pump 19 through
the cr....")nection line 15 tc the second reactor 20 via the supply
port 2Ia or the another supply port 2L)., and thereby the
intermediate composition is added. with the additional.
polymerization initiator. The temperature of the polymerization
initiator supplied to the sepond reactor 20 from the p .ymerization
initiator. tank. 17 25is not particularly limited.However, this is
one of  4b factors which may change in the polymerization.
temperature by losing a heat balance in the reactor/ and therefore it
is preferable to adjust that temperature appropriately by a
heater/cooler (not shown in the drawings) before the stipply. to the
reactor. 20.       Also it is preferable to conduct the continuous
poymerization so that. the temperature of the connection line. 15 is
a. substantially. same temperature as the temperature in the first:
reactor 10. Rvoiding the 10 temperature of the connection iine 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 is prevented from being increased, so that the
intermediate composition can be supplied to the second 15 reactor
stably. Avoiding the temperature of the connection line 15 from being
too high with respect to the temperatnre in. the first reactor 1.0,
the temperature in the second reactor is prevented from being
increased, so that qualities such as beet stability of a resin
composition to 20 be obtained can be maintained. In order to mai,:e
the temperature of the connection. line 1S 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 t0 adjust the setting 25temperature of
the jacket. When polvm ization. heat is not  46 generated in :he
connection. line, the temperature of the connection line 16 is made
at a substantially same temperature as the temperature in the first
reactor 10 by providing the connection line 15 with a. lagging, in
place of the jacket, to retain its heat. (or to thermally insulate it
from the outside). 



:Ter supplying the polymerization inator to the. se.cc)x.).d reactor
20"thie raw monomer and the polymerization initiator is prepared in
the. polymerization initiator tanks 3 and. 17 and supplied therefrom,
it is preferable to adjust a ratio A(1-)1 4B.2) ina range from 00:20
toand a. ratio El : 1-32 in. a range from 10:90 to 90:10 wherein A
represents the supply flow rate (kg/h) of the taw material monomer
frac:" the raw material monomer tank I, El represents the supp_ y.
flow rate Kkq/h of the mizture 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 B2 represents a 2 n  supply
flow rate Occ;,11-',.'" 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 12.       Also in the second
polymerization step, the continuous polymerization can be conducted
under. a. fully filled  bulk polymerization_The folly filled
condition can prevent beforehand the problems such as that gel
adheres to and grows on the inner surface at the reactor, and that 5
this gel is immixed into the reaction mixture to degrade quality of
the polymer composition obtained in the end. Further, the f 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.
10Since the effluent port 21b of the second reactor 20 



Is located at the reactor's top, the fully filled condition ds
conveniently realized simply by conducting the supply to and the
taking .,rom the second reactor 20, continuously, 'Also, further in
the second polymerization step, tne 15continuous polymerization is
conducted under the adiabatic condition_This is especially suitable
to the continuous buli poivicrization,The adiabatic condition can
prevent berorehan.o. tne r).r,Dbsuch as that gel J.3..dher,5:is to
and     grow-s on the inner surface of the reactor,- and that this
20gel is immixed into the reactin. mixture to degrade quality of the
polymer composition obtained in. the end, the adiabatic condition
enables the polymerizatin reaction to become stable, and self
regulating characteristics for suppressing a runaway reaction can be
brought abriuf, The adiabatic. condition can be realized by. maki g
the  4E4 temperature of the inside of the second. reactor 20 and the
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 



5the drawings), by adil t'ing the supply amounts of the raw- material
monomer and the polymerization initiator te the second. reactor 20
with operating the pumps band 7 and, ; present, the pump 19 such that
the temperature of the outer surface of the second reactor 20 set for
the 'Jacket 10 (temperature regulating means) 23 and the temperature
in 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 15the reactor since it adds extra
amount of heat into the reactor, The smaller the difference between
the temperature in the reactor afld the temperature of the outer
surface of the reactor is, the better it dm. More specificallN, it is
preferable to adlust the temperature 20difference within the range
of5C.       The heat generated in the secang reactor 2U such as
polymerization heat anM stirring heat is generally carried  49
specific heat of the polymer composition,and the. temperature of the
polymerization reaction. The temperature of the continuous
polymerization in se:luiymerization. step is understood as the 



temperature in the second reactor 20, The second polymerization step
is conducted at a temperature from 130 to nO'C., more preferably at
a. temperature from 140 to 1B0C, 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 high-r than the temperature at the first
polymerization step Avoiding the temperature of the second p o yme
riz a tionstep::: om, beingta0 15polymeilzation rate in the second
polymerization step and therefore it productivity prevented trom
being significantly decreased, so that the polymer composition can be
efficiently prodnced, without requiring a larger reactor. and
installation for. recovering the monomer., Avoiding the temperature
of the second Podymerliation step from being too hid, the
syndiotacticity the obtained polymer is prevented from being lowered,
and therefore heat resistance of a resin composition. obtained in the
end is prevented from beihd lowered. Also, avoiding the 25temperature
of the seconc3. polymerization step from being  50 too high, the
polymerization initiator is prevented from being readily decomposed,
and. this eliminates necessity of a more amount of the polymerization
initiator,. which was used to compenaata for drop in the
polymerization 5) efficiency, and therefore the heat stability of the
resin composition obtained in the end is prevented from being 10W e r
e       The pressure of the continuous polymerization in the second
polymerization step is understood as the pressure in 10 the second
reactor 20. This prassura is generally about 1.0 to 2.0 MPa in gauge
pressure, and may be eqrtal to the pressure in. the first
polymerization step.  



in the second polymerization step is 15understood as an average
residence time in the second reactor 20,The average residence time
in. the second reactor 20 can be set ac c:ordinct:o the productivity
of the               f'he..--mmositlon and so onand is not
particularly limited., but, for example, from 15 minutes to 20 6
tours. A ratio of the average residence time in the second reacmc,r
20 to t:hes'Ieracle residence time in the first reactor IS is
preferably from 9/1 to and more preferably from 8/2 to ,./8. The
average residence time in the second polymerization. step may be
equal to the average residence time 131 the first polymerization
step, but..  preferably different from. it.The average residence time
in the second. reactor 20 can be adusted by u2t)ing f 5 and 7 and, if
present, the pump 19 to change the: supply mount: sUPPI.Y. flow
rate) or tne raw- materia mon,omer 



the like to the second reactor 20.However, since the average
residence time depends in a. large part. on the: inner volume of the
second. reactor 20, how the inner volume of the first reactor 10 and
the inner velume of the second reactor 20 are designed is important
as hereinafter 10described,       As described in the above, the
polym.er composition is taken. from the effluent port 21h of the
second reactor. 20. The obtained polymer composition comprises the
generated further f-cmnrihe the unreacted raw 15 material. uKmpmer,
the unreacted polymerization initiator, decomposed substance of the
-tlymerization initiator, and so on           Rithongh this
embodiment is not limited theretc., the polymerization rate: in the
polymer composition is, for 20example, 30 to 90% by weight. The
polymerization rate in thn pciymen ett::".n.ntHtoconteopondotlhe
content naLic of the-,Iyinenr: in the poeymet composition. The higher
the polymerization rate,the higher the         productivity of the
polymer, bat also the higher Lhe 25viscosity of the composition from
intermediate composition  b 2 



to the polymer composition, resulting in the larger the necessary
power for stirring. The lower the polymerization. rate, the lower the
productivity of the polymer, resultinq In the larger the load for
recovering the unrbacted raw .5material monomer.Therefore, it is
preferable to set an appropriate. polymerizatiob rate as a target or
a colds.       Acbordn to this embodiment, the first pblymerization
step is conducted at tbe temperature from 125 to 170'c., and the
second polymerization step is conducted at the 11.0temperature from
130 t o 180 C , a Ca therC-1/4-         C' to prodbce the polymer
compoon having" high heat stability, with high. productivity.
Furthbrmore, acbording 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 is Preferably from 9/1 t0 1/9, abd
thereby it becomes possible to prbduce the polymer composition
having. high heat stabidity, with high productivity.               In
general, the foilo.cc:.nq tendency is observed', the. 20higher the
polvmerization temperature, the lower the syndiotacticity of the
obtained polymer, the lewei: the heat :051:t Lance or a resat:
composition obtained 1.0 .;11 ;le end. A bz o, the followinb t e.ndy
s observe d. The moo e amount        of the polymerization initiator
decomposed, the limier the 25polymerizationefficiency,the
moreamountofthe 



polymerization initiator necessarily used to compensate for the
poiymerizat ion efficiency" and as a xe,ui.. the lower the heat
stability of the resin composition obtained in the end.If the
residence time becomes longer, the necessary 5amount. of the
polymerization initiator becomes small, so that the heat stability
can be prelvented from being. lowered. However, this is not effective
since it requires a larger reactor., Thus, it is more preferable to
conduct the polymerization at a lower temperature in. view of
obtaining a resin composition having higher heat resistance and. heat
stability, if continuous polymerization is conducted in rine stage
only at a lower temperature with the use of the conventional
continuous polymerization apparatus (JP 07 -126.3oa A. and JP 2006
-1042a2 A), it brings about the polymerization rate lowered the
significantly lowered fcr retaining the adiabatic condition, and
therefore in. ord,er to assure the hi ' productivity it requires a
larger reactor and installation for recovering the monomer, so that
it is not efficient. suincontrast,conductingthecontinuous
polymerization in two stages as in this :::mbc01:fler:t, the
polymerization reaction conditi m, more specifically, the
temperature, the time period (averabe residence time), the amount of
the polymerization initiator (a retie or tne polymerization initiator
to the raw material monomer) and  :-)4 St on can be set for the first
polymerization step and the second. polymerization step,
independently. 



For example, it. is possible in this embodiment to conduct the
continuous polymerization in the first polymerization step at a
relatively lower temperature and then to further conduct the
continuous polymerization in the second ,-..olymerization step at a..
relati,ily higher temperatre. More specifically, the first
iymerization step is conducted at the tem.perature from 125 to 170C,
and 10 the second polymerization. step is conducted at the
temperature from 130 to 1E:0 C, and thereby it becomes
1:-.,c),3-..s.).1-7.de to obtain a hi.(-,Ix.3.er r.,=.,..te in
.t-..}-Le second polymerization step and a higher productivity
cam:pared with a case conducing continuous 15fl---.1\m;4,r;
.7,,0-1,-,nt,amr.,:arantm,rp. and to obtain a resin composition
having higher neat stability and heat resistance compared with a case
for condacin continuous polymerization lc or1 one stage at a higner
temperature.F-,irthe=iore, dompared with a case for conducting thepc
vmerization step of tne two stase continuous polymerisation ai a
temperature less than 125'O,      becomes noss.b.oa to reduce a used
axaonni: polymerisat:on initiator Inotai .F.Of accompiishing a
desIrect pciymen:l.zar.ion rate and thus to obt:ain a -,,mE,sirt
25composition having higher neat stability,  



How the --Iymerization reaction conditions are set for each of the
first polymerization step and the second polyrerization step may vary
according to the poLyrer generated, the raw material monomer and the
polymerization initiator used, the heat resistance, heat stabil y and
productivity desired, and so on Devolatilization Step As described in
tne above, tne poLymer compositlon 10 (polymerization syrup) taken
from the effluent port 215 of the second. reactor 20 may comprise
'she unreacted raw material monomer and polymerization initiator and
so on, in addition to the generated. polymer,  this      embodiment
is not limited thereto, such polymer composition 15is preferably
subjected to, for example, devolatilization La separate and recover
the raw- material monomer. Morespecifically,thepolymercomposition is
transferred to the preheater 31 through the effluent line 25.The
polymer composition in the On? eater $1 is added 



20with a paxr or ali of an amount of heat necessary to volatilize the
volatile component which is maOni, composed of the 0nreacted raw
material monPmer.Then, the polymer compeisition is transferred to the
devoleitelieinr: exteudhr 33 vie. the pI7eSS:lre airtC,.`ISL\F'ES
n'77,4n in the drawings), and the volatile component is at least
paItielly  5C: removed in the devolatiiizing eztroder, and a residual
ex:ruded object is formed into pellets and discharged from the
discharge line 35, Thereby, the resin composition comprising a
metnacrylic ester polymer is prodaced in the form of the p-ilets,.
As a method ror transferring the above polymer composition, a method
described in JP $--4B802 B is preferable. Rs a method of using a
deeolatilizing eztrode, methods described in, for example, JP 3-49925
R, JP 5- 1029914 B, JP 5:2-F7555 B, JP 1-53682 By JP 62-B9710 A and
so' on are preferable.       Further, cturino or after
devolatilization of the pciymer composition In devolatilifIng
extruder described above, the polymer composition or the extruded 



15k o3;eco can be added Witt a mofd refease agent such as alcohols
and higherfatty acid esters,an eltravloiet absorbing agent, a heat
stabilizing. agent, a CO n TiElEiStaUieent andon, 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 unreacted raw material monomer and includes
impurities; e.,g. impurities originally contained in. the raw
material monomer, additivss used. if necessary, volatile
bv-product(s) generated in toe 25process of polymerization,igomer
such as dimer and  57 trimer,decomposed substanceof the
polymerization in.ltiator, and so on.In. general, a. larger at-mount
of the impurities make the obtained resin composition colored, which
is not preferable.Then, the volatile component 



5removed in the devolatilizing extruder 33 (which consists primarily
of the unreacted raw material monomer and includes impurities as
described above ) may be passed. through a monom.er recovery- colum:n
(not shown in. the dral..,,d.ricis), and treated by means
ofadsorption tOand so on in the monomer recovery column to remove the
impurities from the above described volatile component, Thereby, the
unreacted raw mLaterial monomer can be recovered with high purity.,
so that. it. can be suitably reused as the raw material monomer for.
polym.erization. For example, continuous distiii.ation is conducted
in tne monomer recovery column to recbver the unreacted raw Material.
11:03710Ele.r with high tnIritY as a distillate 1 from. the top of
the monomer recovery column, and it may he transferred. and recycl.ed
to the raw material monomer tank. I atter it Is reserven in the
recovery kankOnC:E:Fit may be transferred and recycled to raw
material monomer tank I without. being reserved is the recovery. tank
37, Cin the k,tnerttIi. the impurities rgmmoved in the monomer
recovery columk may be disposed as a. waste, 25In ()I:der to prevent
the recovered raw material mcwnomer 



58 from causing the polymerization reaction in the recovery tank 37
and/or the raw. meterial monomer tani: 1. it is preferable that a.
polymerization inhibitor exists in the recovery tank 37 or the raw
material monomer tank 1. at a ratio of, for example, 2 to a ppm by
weight with respect. to the raw material monomer, and more
preferably, in additich to tnds, an oxygen concentration in a gas
phase in the recovery tank 37 or the raw material monomer tank I is
set at 2 to 8% by vplum.e,. If. the recovered raw- material 10
monomer is wanted to be preserved in the recovery tank. 37 for a long
time, it. is preferable to reserve it at a low temperature of, for
ezarle., 0 to 5c2, In this. embodiment, the continuous bulk
polymerizatJbn 15 apparatus wherein. the first reacted. and the
second reactor. are both used to conduct the continuous b',U.k
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 continous solution pblymerization, In Sia,n emb0dament, since
a solvent Is used tor the solutzon polymerization, the continuous
polymerization apparatus is provided, in addition to a similar
conriguration to the continuous polymerization apparatus described in
the above 25with reference to Fig, 1, with. a. solvent: tank and a
supply  line and. a. pump (supply means) associated with. the solvent
tank to supply the solvent to a certain reactor for conducting the
solution polymm.:rization.The solvent tank. and the supply. line and.
the pump (supply .m.eans) associated with the solvent tank are not
particularly limited, those similar to conventionally used ones can
be used, soiN,,ent can be sui.:)Tall ed to the certain reactor for
conducting the solution polymerization after being mixed with raw.
material monomer and/or the polymerizatdon. 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(underanadiabaticco)dition) polymerization step described in
the ahove with reference lbto Fig, I. except that: the solvent is
used in the polymerization reactdod. Rs to the solvent, it is
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 alP,Thol, ethyl. alcehol,
octane, decane, cycloherane, decalin, butyl acetate, pentyl acetate,
and so On. A ratio      P is, for example, TOC.:$0 to .).).h!,), and
preferably FAIm20 to 90:10, hut not limited thereto, wherein C
represents a 25supply flow rate (kg../h) of the raw material monomer
to the  60 certain reactor for conducting the solution.
polymerization, andP represents a supply flow rate (kb/h) of the
solvent to this certain reactor,       The process for producing the
polymer composition of the present invention is hereinbefore
described. throngh the embodiment of the present Invention in detail,
According to the present invention, the, polymerization can be
conducted in at least two stages in 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 ot 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 isat the temperatnre fran to ITO'C sand ti,(le
second polymetizatinstep is cr.:T.:ducted at the temperature from.
130 noThereby, 20 becomes possible to control synd.,otacticity of the
peilymer contained in. the fC3ir composition obtained in the ends and
to produce more eff-bii(m-.1tiy. the -( ymbr composition which is
suitable for obtaining the resin. COMpC:51.t.i&n haV:H-tc: high heat
resistance and heat. stability,  61        However, the present
invention is not limited to the above embodiment, and various
mcdd.fications can be made. For ezample, three or more reactors can
be used to conduct the pol.vmerization in three Of MOra Stage:5 in
series. Further., the process for producing the polymer composition
of the present invention is conducted continuously, but it may be
conducted in a batch method_        The polymer composition produced
by the process of. the present inventdon is preteratly used as a
material tOr 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 s)ecifically, 15  the r.mairi
composition after devoiatilication) is molded alone or together with
any suitable other component(s) acctmding to any molding pLOC8SS SUCh
as dnjection molding      extruelon molding to prepare a molded
articlE:,The polymer comp&sition produced by the pmor2e$3 of the
pr,E:aent 20invention is preferably .used for preparing a molded
article by in e t rimc,1 ding ., and ltpossx eprepa e a 



molded article with good m&idabil*.ty and prev,:,nt: 53ilver 53treaka
from occutr1n,Ee:)eciLhe resin composition oc.mpi:.a mathacr.ylic
ester based polymer 25has a a,,aperior transparency, t'ne
..r.acdd,iia article prepar&::  62  from it by injection molding has
hi h transparency and less occurrence of silver st.reaks and good
molda:biiity, and therefore it is preferably utilized as a material
for a light guide plate, which. is used as a member of a backligi
unit for various types of liquid crystal displays, or for iebc:le
marChers S ;:s. C.a. as aresr .lamp  C) r s. a he 3c lamp cover, a
visor, a meter panel, and so on, Injection molding can be conducted
by tills cting into) a mold having a certain thickness with at 10
least the pc,Iymer composition produced by the. process of the
present invention in a. molten state, followed by cooling, and then
thus molded article is release& from the mold. More specifically, the
molded. article can be prepared. by, for example, supplying a molding
machine from a hoppe r t h e pc)]. yme r 0 s it on r-oducE,,ca trIE:
process of: the present invention KMOre specifically, the resin
composition after clevolatilizat-lon alone or in combinatie. with any
other suitable components, retracting Cnd rotating a sccew to measure
the resin composition in a 20 cylinder of the molding mach.ine,
medtine the resin composition in thecylInder" filling a mold (en.
metal mold) with the molten resin composition ander pressure, hoidinq
press,Jre for a certain time PerlOC.: the Mol..1 is sufficiently
cooled, opening the mold to ejject the 25molded antdcle therefrom,  



63        Thus, according to another aspect of the present invention,
there Is also provided. a molded article prepared. from the polymer
composition produced by the process of the present. invention, It is
noted that conditions for 5preparing the molded article of the
present invention from the polymer composition example, in a case of
injection molding., a temperature for melting a molding matoriai, a
temperature of a mold to which the moldin:q material is injected, a
pressure to be held after the mold Idis tilled with the moldir-T
materi.al, and so on) can be appropriately set ann do not
specifically limited, Examples        Examples of the process for
producing doxymer composition of the preseot invention are shown
below, though the present invention is not limited to tnese examples,
(Example 20In this example, generally, continuons polymeriration was
conducted. in two stages accordano to the embodiment polymer compoon
intornpelier.3  



64       A. raw material monomer mixed riauia a was prepared by
mixing 98.606 parts by mass of methyl methacrylate and 0.987 part by
mass of methyl acry.,..ate together, and adding i.-..hereto 0,284
part bv mass of n-ootyl mercaptan as a chadn transfer agent, and
0.123 part by mass of stearyl alcohol as a. mold release agent,
A polymerization initiatbr mixed J.xcuxa a. was prepared by. mixing
99"820 parts by :mass of methyl metbacrylate, and 0.180 part by mass
of t-amyl. peroxy-2-ethylhexanoate as a 10polymerization initiator.
A polymerization initiator mixed liquid 2 was prepared hy mixing
99.840 parts by mass of methyl methaarylate, and 0,160 part by mass
of 2,1-di(t-butylperoxy)c lohexane as a polymerization initiator,
for. producing. a polymer composition in. this example, the apparatus
shown in Fig. I was used.A reactor of. a c c)mp t: e Plix.i re; t: yp
e ha vi gaapacit: y o flitte.rs w a s 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 p o 1.yme rizati on in:lLiatornnLxea
liquid 1, and the polymerization initiator miz.ed liquid 2 as
prepared above were charged to the raw miitterial :Mane:Met Lanc 1,
the polymerization initiator tank 3, an.d the .polymerization
25initiator tank. 17, respectively.        The raw material mbnomer
mixed liquid I and the polymerization initiator mixed liquid I flowed
through the 



raw material supply line 9 respectiveiy from the nlaterial monomer
tank 1 and the polymerization initiator 5tank 3, and were supplied.
continuously to the first reactor 10 throl 1 the supply port lia
located at its lower part-       The supply of the raw material
monomer mixed liquid 1 and the polymerization initiator mixed liquid
1 to the first reactor 10 was conducted so that a ratio ot tiow  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
130C, and. a temperature of the jacket 13 surrounding the outer
surface of the first reactor 10 was 130C, 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 whicf-, the first. reactor 10 was
filled with a reaction mixture (mixed and substantially no gas phase
was present (fully fil1ed condition)., continuously taken out as an
intermediate composition from the effluent port lib located on the
top of the first reactor 10. The Intermediate composition thus taken
was continuouslv. flowe3. the connection line 15 and supplied to  6C:
the second reactor 20 through the supply pott 21a located at its
lower part. The connection line 15 was pro,,Tided with the jacket
surrounding its outer surface. This lacket was used to be controlled
so that the intermediate. 5 composition flowing thrc.., the inside of
the connection line 15 was maintained at a. temperature equal to the
temperature in the first reactor (130cC in this example), In
addition, the polymerization initiator mized liquid. 2 was
continuously supplied from the p lymerization initiator. 1 0  tank 17
to the second reactor 20 through the another supply port 21c,
The supply of the intermediate composition and the polymerization
initiator mixed liczuid 2 to the second reactor 20 was conducted so
that a ratio of flow rates of 15them was 24,7:1,An sh,Jerage
residence time in the second 



reactor 20 was 26 minutes, A. temperature in the second reactor 20
was 175C.., 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 20under an adiatatic cohdltion with
substantially no heat This continuous polymerization was under a
conditr,r1 in which t-he second reactor 20 was filled. with a
reaction mixture liquid". and substantia v no gas phase was present
;fully filled condition). 25The 1r eon raiz.C20 was  61 continhonsly
taken out as a polymer composition from tne 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 preheatef 31 to 2000, and a volatile component sucn as the
unreacted raw ma teri al monomer was separated there t .rom at: 240 C
by the devolatilizinq extruder 3$ equipped with. a vent, resin
composition obtained after devbiatilization 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 pellet.,      A polymerization rate (wtI)
was determined from the supply weights per hoar of the raw material
monomer mixed 15 liquid I, the polymerization initiator mixed liquid
1, and the polymerization initiator mixed. i:LqutLci 2, and the
production (discharge) weight per hour of the pellets. Further, with
respect Sc) the probhoed pellets, heat stability (wt%) and heat
resistance ()C) were evaluated, 20  and reduced viscosity (cm3"/g)
was measured as explained below. Pesults of them are shown in Table
1. 



<fleat stability>               Using a TG-DTA apparatus C'TG/DTA
6300 produced by 25Seiko instruments bnc,), the pellets produced in
555 above  were subjected to temperature rising from 50'C to 500'C.
with a risin...,); temperatuxe rate of 2')0/min under ni-rogen flow.
of 200 m1/1-1.7. and change in its weight was measured-       On the
basis of the weight of the pellets at the point of 50c0, a weight
loss therefrem was determined_ Assuming theta, rate of the weight
loss was 100 wt: at the point of 500 c' C, a rate ot tne welqht loss
( wt,% ) f om 260 t o 300 z' C was calculated, The rate of the weight
loss o.260 to 300C 10 represents heat stability, showing that the
smeller its value, the lesser occurrence of thermal degradation
starting from an unsaturated end, I,e, the better the heat stability,
<Heat resistance>         'nq a DSC apparatus ("05C6200" produced bv
Seiko Instruments Inc,), according to the differential scanning
calorimetry metMgd provided in JiS K 7121, the pellets 'groduced in
the abo,}e were subjected to temperature rising to 150C with a rising
temperature rate of 20C/min under nitrogen flow of 100 Iml.:,MmLn
arm: held for 5 minutes, and, t :1E311 S e trt e t o t ampe ratur4,,
-Leduc. Lion, t wit.n a falling temperature rare or ,r:rC/mIn and
he'd for one mlnote. Then, they were subjected to temperature rising
25from -50'C to 715'C. with a rising temperature rate of  69 10C/
Min, and a mid point glass transition temperature determined, It
shows that the larger its value, the higher the heat resistance. 



<Reduced viscbsitv>       In conformity with ISO 1628-6, 1) 5a of the
pellets produced in the above was dissolved in chlorotorm to prepare
a solution of 50 cm3- its viscosity was determined bv Cannon-Fenske
viscometer at 25C. (Fixample 2)       In this example, a pclyrr
compositican was produced in the form of. pellets similarly to '202:a
ni1, ezcept for the 15A polymerization initiator mi.x<sO Ili...1.22d
1 was prepared bv mazing 99.290 parts by mass ol methyl methacry ate,
and. 0,210 part by. mass of t -amyl peroxy -2 -ethylhexanoate as a
polymerization initiator. A polymerization initiator mixed liquid 2
was prbbared 20  by mixing 99"860 parts by TaSS of methyl
methaorylate, and 0.140 part by mass of
1,.1-c3:L(t.--'3.Detylperoxy)cyclobexane 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 25of the 51rst reactor 10 was 140c"C.., to that the
continuous  70   lymerization was condacted under an adiabatic
condition with substantially no heat transfer. Further, the jacket
formed on. the connection. line 15 was used to be controlled. so that
the interm,ediate composition flowing through. the inside of the
connection. line 15 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. lionthe polymerization 10initiator mixed
liquid 1, and the polymerization initiator mixed. liquid 2, and the
production (discharge) weight per hour of. the pellets. Also as with
Ezample I, with respect to the produced pellets, heat stability.
(wt%) and heat resistance ('C) were evaluated, and reduced. viscosity
15(cm3/d) was measured_ Results of them are shown in Table 1.
(Example T.:Fi       In this example, a poLrer composition was
produced in the form of pellets similarly to Example w, except for
the 20()ITrs-.4 s A. polymerization initiator mixedI was prepared by
mixing Y.La07. parts by mass of methyl methacrylate, and 0.193 part:
by mass of peroxy-2-etnylhexancate as a pnlymerizatinm initiator. A
polymerizatin initiator mined liquid 2 was prepared  by .6iw99..920
parts by mass of methyl methacrylate, and 0.380 part by mass of
1,1-Ht-butylperoxylcyclohexane as a -)baymerization initiator. 



A temperature in the first reactor 10 was: 150C., and a  5
temperature of the jacket 13 surrounding the cuter surface of the
first .ceactor. 13 was 150eC, so that the continuous pbLymerization
was conducted under an adiabatic 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 throu the inside of the con.riection line 15 was maintained
at a temperature of 153GC,       As with Example I, a polymerization
rate (w17.1i) was determined from the supply weights per hour of the
raw  15 material monomer mized liquid 1, the polymerization initiator
mixed liquid 1, and the polymerization initiator mixed liquid 2, and
the production (discharge) weight ber hour of the pellets. Also as
with h.samp II 1. with respect to the prouced pellets, heat stability
(wt.%) and heat Kesistance :HT..) were evaluated; and Kedubed
criscosity Nhaize,U was measured.Results (Thparative Example I)
In this comparative example, generally, continuous pu.,ymerization
was conducted in onestage without using the  polymrization initiator
mixed liquid 2, differently from Example 1, to produce a polymer
composition in the form. of pellets. More: specifically, this was as
explained below,.        Similarly to Example 1, a raw material
monomer mixed liquid I was prepared by mixing 98.505 parts by mass of
mathyi methacrylate and 0,987 part by mass at methyl 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 at stearyl alcohol
as a mold release agent,  6.1 Differently tram Example 1, a
polymerization initiator mixed liquid 1 was prepared by mixing 99,779
parts by- mess of methyl methacrviate, and 0,221 part by mass of 1,1
-diCt - butylperoxy)cyclohexane as a polymerization i.nitiat0r,
a polymer composition in this comparative example., the apparatus
shown in Fig. I was used while being modified. by omitting the second
reactor 20 and the polymerization initiator tank 17 Eand members
related ta them), A reactor of a complete mixing type having a
capacity. at 13 litters was used as the first reactor 10, 



20The raw riterial monomer mixeda and the polymerization initiator
mixed1 as prepared above were charged to the raw material E1010.QPIke
r t ank.anb polymrization. initiator tank 3, respectively, .r],-,e
raw material monomer mixed I.A.quid i arid th e  73 raw pai:er:Lai
sUpply line 9 respectively from thle raw material monomer. tank 1 and
the polymerization initiator tank 3, and were supp ied continuously
to the first reactor 10 through the supply port lie located at its
lower part, 5The supply of the raw material monomer mixed liquid I
and the polymerization initiator mixed
1 to the first reactor LO was conducted that a ratio at flow rates of
them was 16.2:1 and an average residence time in the first reactor 10
was 64 rdnutes, A temperat.'.fl-e in :he 10  first reactor 10 was
175C, and a temperature of the jacket 13 surrounding the outer
surface of the first reactor 10 was 175C, so that the continuous
polymerization was conducted under an adiabatic condition with
substantially no heat transfer.This continuous polymerization was 



15conducted under a condition in which the first reactor 10 was
filled with a reaction mixture (mixed liquid) and substantially no
gas phase was present (fri11 filled condition), Tne reaction mixture
in thn ej:il.St reacrorlW.E,13 continuously tav.en out as a polymer
compositic tram the effluent port located on the top of the first
reactor 10, The - :\:T.eL composition thus obtained was continuously
flowed tne effluent line 25 C.without supt E:d to the second reactor
20) and heated in the preheater 31 to 200'c, and a YolatIle component
such as the unreacted n:1'4 iaitterial  monomer WaSseparated
therefrom attne devolatilihing extrhder 33 equipped with a vent. A
polymer composition obtained after devoiatilizatioh was extruded in a
molten state, cooled with water, and then. cut into  5 Llets which
were discharged from the discharge line 35. Thus, the polymer
composition was produced in the form of pellets,       A
polymerization rate (,eit%) was determined from the supply.
we.icpt.it.-..si per hour of the raw material monomer mixed. liQhid 1
and the p lymerization initiator mired liquid. I. and the prcaduction
(discharge) weight per hour of the pellets. Further, as with Example
1, with respect to the produced pellets, heat stability. (wt,$)) and
heat resistance ) were evaluated, anP reduced viscosity (c:)'.13/c0
was 



15measured, Results of them are shown. in. Table 1, (Ccmarative
Example 2)        In this cc,mparative example, a polymer composition
was produced in tne form of pellets similarly to Example I, except
for the Thilry4Ings. A oolymerizatiInitiator frilzed liqui- a we:::
prepared by mixing 99799 pert::: by mass c.-f: methyl methaorylate,
and 0,201 part by mass of t-amyl perri2y-.2-ethylhexanate as a
polymeri.zation initiator. Aerization initiatr mixed2 was prepared
75 by mizing 9,780 parts by mass of mer.,methacrylate, and 0-220 next
by mass of 1,1 -ditt -butviperozy)cyclohezane as a polymerization
initiator,       A. temperature in the first reactor 10 was 120C, and
a temperature of the jacket 13 surrounding the outer surface of the
first. reactor 10 was 120C, so that the continuous polymerization was
conducted under an adiabatic. condition with substantially. no heat
transfer. Farther, 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 line 15 was maintained
at. a temperathre of 120'C.       As with. Example 1, a
pelymorization rate (wt%) was determined from the siropl-,.,"4,eights
per hour of 



15material monomer mixed liquid I, the polymerization initiator mixed
ligand the polymerization initiator. mixed liquid 2, and the
prodnction Kdischarge) weight per. hour of the pellets. Also as with
Example 1, with tespect to the produced pellets, heat stabil.,(wt%)
and heat. 20resistance('(.7.) were evaluated, and reduced. viscosity
KoMi/t0 was measured_ Fiecults of them are shown in Table 1,  7 6
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As understood from. Table 1, Examples. 1 to 3 produced. the polymer
composition (resin composition) showing the heat stabilicy and the
heat resistance better than those of. Comparative example 1, while
the polymerization rate was retained, at an equal level and the
reduced viscosity, which gives an. indication of a molecular weight
of the polymer, was retained at an equal level to those of.
Comparative example L. Further, Examples 1 to 3 produced the polymer
composition (.resin composition) showing the heat stability I()t.i4an
that: polymerization rate, the reduced viscosity and the heat
resistance were at. an equal level to those of Comparative example 2,
:Eh:ample 4)        In this example, generally, continnous
polymerization was condacte.d in two stages according to U44:
e:todAY,,4,44t descr4beo. above with rete.rence 1 to pnv(muce a
pN.lymer composition in theform of pellets(resin 20 composition),
FLrther, in order evaluate its mcLc$rc1 icy, the produced. pellets
were molded into a molded article. More speclfically, t:hi3 WaS :EtS
eXplatfled blow,           raw material monoxiiK ligoid 1 was
prepared by mixing 93,0Y35 parts by mass of methyl methaorylate,
6,375 25parts by mass of methyl 1/4.1/4.. and 0,076 part by mass of
78 ethylene. glycol. dimethacrylate together: and adding thereto
0.322 part by mass of n-ootyl mercaptan as a chain transfer agent:
0,121 part by mass of stearic monoglyceride and U .013 pa:ct by mass
of methoil otleant8 as ease agents, 0,0005 part by mass of di -tert
-dodecyl disulfide as a heat atabili ng agent, and 0.009 part by mass
of. dimethyl 2 -(p -methoxyben2,,lidene)malonate as an ultraviolet.
absorbing agent, 



2=1 polymerization initiator mixed. lignr.1 1. was prepared by mixing
99,752 parts by mass of methyl methacrylate, and 0,248 oarr by mass
of t-amyi peroxy -2 -ethylhexanoate as a. polymerization initiator
A. polymerization initiator mixed liquia 2 was prepared by mixing
99"280 parts by Wass of methyl methacrylate and 159,:e parts by mass
or methyl acrylatee and 0.120 part by
massof1,1-di(t-butylperoxy)cyclohexaneasa p -1ymerizati0n initiator,
For producing a polymer composition in this example, the apparatus
shown in Fig,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 o 6 litters was
used as the second reactor 20. The raw material monomer mixed ligu-d
1, the polymerization initiator mixed u -id 1, and the
25polymerization initiator mixed liquid 2 as prepared above  79 were
charged to the raw material monomer tank. I, the poaymerization
initiator tank 3, and the polymerization initiator tank 17,
respectively,. The                   raw material monomer mixed
liquid 1 and. the apolymerization initiator mixed liquid. flowed
through the 



r m,a terlal 1.). pp 1 y n e reSpeCt 1 'Cre y raal the r W material
monomer tank. 1 and the polymerizatdon initiator tank 3, and. were
supplied continuously to the first reactor 10 through the supply port
lla located at its lower part,       The supply c the raw material
monomer mixed liquid I and the. polymerization initiator' mixed
liquid Ito 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 140C., and a temperature of the jacket. 13 surrounding
the outer surface of the first reactor 10 was 140JC, so that the
continuous polymerization was conducted under an adiabatic condition
with substantially. no heat transfer,This continuous polymerizatich
was 20conducted under a condition in which the first. reactor 10 h a
re,l,ctLonKm-ixed substantially no des phase war present (fully
.tilled cor:Oitic,n). Th,-, reaction m.:,,xLJLe inthe
fir:iitr:::ac.tol:10 25continuously taken out as an intermediate
composition from  60 



the effluent port lib located on the top or the first reactor 10. The
intermediate composition thus taken was continuously. flowed the
connection. line 15 and supplied to the second reactor 20 through.
the supply port 21a located at its lower part, The connection line 15
was provided with the jacket surrounding its cuter surface.. This
jacket was used to be controlled. so that the inte.repa.diat
composition flowing through the inside of the connection line 15 was
maintained at a temperature equal to the 10  temperature in. the
first reactor (.140C in this example), In addition, the
polymerization initiator mixed liguid 2 I$;)5 continuously supplied
from the polymerization initiator tank 1.7 to the second. reactor 20
through the another supply port 21c, ihThe 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 them
was 18,31, An average residence time in the second reactor 20 wax 19
minutes,A temperature in the sacc.ad 20.1:eactor 20 was 17 Ye.,. a:ad
a tempe.Kature of the lacket 23 surrundinq the outer suff.ace of the
second .reactor 20 wa.a 11'ac"C's se th,at the continuous
polymerzation was conducted andeL anconciition with :iiibatantiaily
no heat transfer,This continuous polymerination was conducted 25hnder
a 0.andition in which the s0cond reactor 20 was fil1ed 



with a reaction mixture (mixed liquid) and substantially no gas phase
was present (fully filled condition).       The reaction mixture in
the second reactor 20 was continuousiy taken out as a polymer
composition trom the 5 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 t: 0 and a volatile component such as the unreacted .raw material
monomer $,:as separated therefrom. at 240'c.-: by 10the
devolatilizing extruder 33 equipped with a vent, 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. n-ius" the resin composition was produced
in the form ISof pellets.       A polymerization rate wt%) was
determined from. the supr:di weights 2,i:K }tor of thE)mater:Lal
:)10;",-.)mer mixed liquid Iiymerdiation initiator mdxed 11I- and the
pc)iymerition iTtitiator mi.ed2,and the 20productic,cdischarge)
weight per hour of the p,111,=its. with r@sp(?ct to the pr,:)c).uced
53n,.)te) afld moldmbility Wefl: evaluated as explained 



below.:::te shown in Tabic  82       In conformity with JIS K 7210,
with respect to the prodced pellets. MFR was measured at 2300 under a
load of 37.3 N, 5<Moidatility>       The pellets produced in. the
above were supplied. from a hopper to a molding machine set at a
certain cylinder temperature, and injection mcdOing was repeatedly
conducted through the cylinder in this molding machine, thereby
10molded articles were prepared. in sequence. Conditions for the
iniection molding are shown in below. After the cylinder temperature
became stable, ten molded articles in sequence obtained by sequential
ten shots (cycles) of injection arcidinc 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 sliver streak.s was recednized when
silver streaks was observed 20the molded article.The silter streaks
oceurrence ratio aecoding te: the eiulilee proc@duIes. ot e3 cm x
30,5 cm (plaits view),  



83             One fan gate (located on. a longitudinal side of the
rectangle in the plane) Gate width 304 mm Mbid1ng machine:
Electric servo drive inThotion molding machine ("J450E1JIT-90H'
prod,azed by The japan Steel Works, LT0,) Cylinder temperature
300'0, 305C., 310cC at a nozzle head. tempiirature (molding
temperature) 10Hopper side temperature: Molding c005Lition5fl 179 MPa
Injection speed160 mm/sec Metal mold. temperatureao0 1 fi= time
pezizd0,4 sec Eack pressure15 MPa 



Screw rotation speed45 rpm. Holding pISSLille45 MEa Holding pzessuze
time11 sec Molding cvol.e       100 sec Lincluding cooling time of 10
sec) Residence time in. cylindec  (Comparative Ezample 3)        In
this comparative example, generally, continnbos polymerization was
conducted in one stage withbat using the polymerization initiator
mixed liquid 2, differently from Example 4, to produce a polymer
composition in the form of pellets.Further, in order to evaluate its
moldabili the produced pellets were molded into a molded article
similarly to Example 4,More specifically, this was as explained
below, 10F1 raw material monomer mixed ] uid I 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 olyc ,
dimethacrylate together, and adding thereto 0,29 part by mass of
n-octyl mercaptan as a chain transfer 15  agent, 0,121 par: by mass
ot stearib monoglyceride and 0.013 part by mass of methyl stearate as
mold release agents, 0.0005 part by mass of di -tert -dodecyi
disulfide as a heat stabilizing adent, and 0.009 part by mass Of
dimethyl 2 -(p -methozybenoylidene)maionate as an ultraviolet
absorbing agent. 



A polymerization initiator mixed iiQUI was prepared by mixing 99.767
parts by mass of methyl mer.hacrylate, and 0.233 part by FlaSS of 2,1
-di(t -b,itylperoxy)cyclohexane as a polymerization initiator,
25Forprducingapoiymercompositioninthis  comparative example, the
apparatus shown in Fig. I was used while being mpdified 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 I and the polymerization initiator
mixed lip,'1 as prepared above were char ad tc. t:)2 iiCe raa erial
monomer. tank 1 and the. polymerization initiator tank. 3,
respectively., 10The raw material monomer mixed liquid 1 and the
polymerization initiator mixed liquid 1 flowed through the raw
material supply line 9 respectively from the raw material monomer.
tank I an& the polymerization initiator tank 3, and were supplied
continuously to the first reactor lb10 through the supply port lia
located at its lower part,       The sapply of the raw material
monomer mixed. lica I 1 and the poiymerization initiator mi5ed liquid
2 to the first reactor 10 was conducted so that a ratio of flow rates
of them was 167:1 and an average residence time in 2Cthe fil:,:t10
wa:: 46temperre intbe 



ratreotor j1750,jaket 13ot theKth,:iotor ai) was 17YO:so that t.:)e
conti.nuos         condiacLeri. ruder an :::diabatic conrittion with
substantially 25no heat transfer.This continuous polymerization was
conducted under a condition-in which the first reactor 10 was filled
wir.h a reaction mixtare (mized and substantially no gas phase was
present (fully filled condition),. 5'the reaction mixunre in the
first reach:orwas continuously taken out: as a polymer
Cr.:M5r...51tiC.,XJ from the effluent port lib located on the top of
the first reactr)r 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 La 200''0, and a
volatile component such as the unxeagted raw material monomer was
therefrom ar. 24VC by the devbiatilizing eztruder 33 c' with a
vent,polymer ccmposition obtained after devolatilization was extruded
in -15a molten state, cooled with water, and then cut intg     lets
which were discharged from the di.sonarge line 35. Thus, the polymer
cmmpositimn was prmduced in the form. of 



A polymerization rate (wt%) was determined from the supply weights
per hour of the raw material monomer mixed liquid I and the
polymerization initiatmr mixed liquid 1, and the prodotion
(di.,=,Khalh:fe) weight per hchar of the pellets. Further., as with
Example 4, with respect to the produced pellets, MFR meit mass flow
rate) and mbidability 25were evaluated, Results. of them are shown in
Table 2,           C)a 



As understood from Tanie 2, Exmpae 4 produced. the polymer
composition showing the better moldahility (lower silver streaks
occurrence ratio In the molded article) than. that of Comparative
ezample 3 even when mlded at a higher temperature: (Tiol.d.1.1.
temperature higher than 300C., e.g. at 3050 armors:) while the
polymerization rate was retained at. Si. equal level. and the MFR,
which may give an indication for determining. the molding conditions,
was retained at an equal. level to those of (-2..amparative Example
3. Industrial Applicability Theresent. invention can he used tor
producing a polymer composition which is suitable for obtaining a
resin composition comprising a methaorylic ester polymer(s),      The
present application claims priority to Japanese Patent. Application
No 2011-59430 filed on March 17, 2011, entitled 'PROCESS FOR
PRODUCING POLYMER COMPOSITION," The contents of that application. are
incorporated herein by the 20reference thereto in their entirety,
139 WHAT IS CLAIMED Is I.A process for producing a polymer
composition, wnien comprises a first polymerization step of supplying
a raw 



5  material. monomer and a polymerization. initiator to a. first
reactor. of a complete mixing type through its supply port to be
sukcjected to continuous polymerization under an. adiabatic condition
in the first reactor of the complete tne,and taking a
resultantintermediate 10composition from an effluent port located at
a top of the first reactor of the complete mixing type; and asecond
polymriration step ofnn the intermediate composition to a second
reactor of a complete miking type through its supply. port to be
further subjected 15  to continuous polymarization under an adiabatic
condition :an tine second reactor of tile compi.etia ziking tvpe, and
taking a resultant polymer composition from an effluent port located
at a. top of the second reactor of the complete It-(Xh8L@jr:first
polymerization step is c(inductc.id at      tc-n:;per:at:-.;:ce and
the second pcjyra&rizationstan is conducted at a temperature from 130
to 1:30'C..  a:morning to clafm 1, wherein a ratio of an average
residEence time in the second reactor of the cctaplete mixing type to
an average residence Lune in the first. reactor of the complete: mi
'n- type is from 9/1 to 1/9. 3.The process tarprodthoing the polymer
composition 



according to claim I, wherein the cotinuoths polymerization
tirstpolymerizationstepantthesecond. polymerization step is
continuous bulk polymerization.             A. molded article
prepared from thd polymer composition. produced by the process
according tn any of claims 1 to 3.   






