PROCESS FOR STOPPI NG CONTI NUOUS POLYMERI ZATI ON
BACKGROUND OF THE I NVENTION Field of the Invention
The present invention relates to a process for
stoppi ng continuous pol ynerizati on whereby the
proceedi ng of polynerization reaction can be stopped
in a short tinme and be resunmed in a short tinme in the
conti nuous polynerization of nmethacrylic acid ester
pol ynmers and the |ike. Description of the Related Art
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Description of the Related Art

There have been recently adopted continuous bulk
pelymerization processes or continuous solution polymerization
processes ln which raw material monomers, a polymerization
initiator and the like are continuously added toapolymerization
reactionvessel forproductionofmethacrylicacidester polymers,
acrylic acid ester polymers, a polystyrene, an
acrylonitrile-butadiene-styrene resin (ABS) or the like.

A production of methacrylic acid ester polymers such as
a polymethyl methacrylate (PMMA) by the continuous bulk
palymerization process in which methacrylic acid ester-based
monomers such as methyl methacrylate (MMA) and a polymerization
initiator are continuously fed in a polymerization reaction
vessel is described in USP 5,728,793.

When the polymerization reaction of MMA and the like is



a reaction product, is taken out fraoama reaction
vessel as viscous polynerization liquid (hereinafter
referred to as "pol ynerization syrup-), then
i ntroduced into, for exanple, a degas extruder to
separate and renove unreacted nononers and further
pell etized, for exanple, by a pelletizer, and provided
as a raw material of various PMVA products. At
producti on of the above-nentioned ?MVA. when trouble
carsiadeydiey the conddinrusbr il @olymerizatiian procens c FMMA,
are di sposed at the downstream side of a
a IggicEien peedurt s s aKaroont toemiceactionivassslsssviscous
or when inspection and the |like are carried out at
poiymenboabiopnliguid (bemeinafitesi deferredstoeqsired to
stop the influx of polynerization syrup to the
"pabymetizatiiendeyrs” B, Mhdiwdnetroduepd ngtoheconidnamplfe, a
pol yneri zation syrup to the downstream side, there
degae eethodisr ofo fdepirte ROId Fhiokal itedHdd mthomars and
storage tank capable of storing polynerization syrup
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upstream side. Since the period capabl e of stopping
as tdergel nabstzali 60 vafashsopMMA geeendest on the
volunme of a storage tank in the forner nmethod , the
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polymeri zation™ syrup with preventing polynerization
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reaction vessel, or when inspection and the like are carried
out at the above-mentioned downstream side, it is required to
stop the influx of polymerization syrup to the downstream side.

As amethod of stopping the influx of polymerization syrup
to the downstream side, there are methods of flowing
polymerization syrup into a storage tank capable of storing
polymerization syrup and of stopping polymerization reaction
at the upstream side.

Since the period capable of stopping the polymexrization
reaction is dependent on the volume of a storage tank in the
former method , the storage tank with a large volume are required
for an adequate time for inspectilon, repair and the like, and
it ig technically very difficult to presexve the polymerization
syrup with preventing polymerization in the storage tank.

Further, the polymerization syrup collected in the storage tank



al so may not be reused due to thermal polynerization
and the |like at storage. On the other hand, in the
process of stopping polynerization reaction at the
upstream side, usually, the feed of a polynerization
initiator to a polynerization vessel is stopped and
the pol ynerization inhibitor together with an MVA
nmononer is fed to substitute the inside of the
reaction vessel wth the MVA nononer containing the
alpol payriehthenrsuediduws . to Glresmgiie Hd hymes isi eiidn cald the
time is necessary for stopping the polynerization
likeasti shorhAgeugh the above procedure, and the influx
of much polynerization syrup to the downstream si de
canndn the othed hardy $hophedpybeaskt ofSsReppInary.
Further, when resum ng the polynerization reaction, a
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pol yneri zation inhibitor with a MMA nononer
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a significant tinme is required for resunption of the
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time in production of a polyner by tThe continuous

Corf)&rlt e rﬁﬂ}?{] igoﬁ:;.gislg:ﬁtﬂégﬁf ﬁﬂné@svﬁefzgﬁsﬁwvfémp%i% the
polymerization reaction through the above procedure. and the
influx of much polymerization syrup to the downstreamside cannot
be immediately stopped when it is necessary. Further, when
resuming the polymerization reaction, a substitution of the MMA
monomer containing the polymerization inhibitor with a MMA

monomer containing a polymerization initiator is required and,

a significant time is required for resumption of the

Polymerization reaction.

SUMMARY OF THE INVENTION
Ttisanobject of the present invention toprovide aprocess
for stopping continuous polymerization whereby the proceeding
of polymerization reaction can be stopped in a short time and

be resumed in a short time in production of a polymer by the
continuous polymerization.

In order to solve the above-mentioned pxoblem, the present



i nvention provides; (1) a process for stopping

conti nuous polynerization in which a raw materi al
nmononer is polynerized in a reaction vessel by

conti nuously feeding the raw naterial nononer and a
pol ynerization initiator in the reaction vessel, which
process conprises the steps of, in the mdst of the
pol ynmeri zation reaction, stopping feeding of the

pol yneri zation initiator to the reaction vessel wth

inkenpioaf provideg:in the reaction vessel; and
adjusting a feed flowrate of the raw materi al nononer
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in the reaction vessel and a tenperature T2 (C) of an
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by the fornmula; T2-20 s T1 s T2+20, (2) the process
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process for stopping continuous polymerization
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according to any one of the afore-mentioned (1
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conti nuous bul k polynerization. Nanely, the process
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pr esent invention is characterized in th

the reaction vessel so that a temperature T; (°C) in the reaction
vessel and a temperature T: (°C) of an external wall thereof
satlsfy a relation represented by the formula:

Tz=-20 s Ty = Ty+20,

(2) the process for stopping continuous polymerization
according to the afore-mentioned (1), wherein the temperature
Ty (°C) is at a temperature of from 120 to 200°C,

(3) the process for stoppilng continuocus polymerization
according to the afore-mentioned (1), wherein the raw material
monomer is methyl methacrylate, and

{4) the process for stopping continuous polymerization
according to any one of the afore-mentioned (1) to (3), wherein
the continuous polymerization i1s a continuous bulk

polymerization.
Namely, the process for stopping the continuous

polymerization of the present invention is characterized in that



4 Mwith continuously carrying out the stirring
treatment in a reaction vessel in |ike manner as
before stopping of the feed of a polynerization
initiator, (ii) the feed of a polynerization initiator
in the above-nentioned reaction vessel is stopped,
and (iii) the feed flow rate of the raw nateri al
nononmer to the reaction vessel is adjusted so that a
tenperature T1 (C) 1in the reaction vessel and a
t enpéidtwirtth @ntChuohisdy aatherired outette etikheng treatment
reacti on vessel satisfy a relation represented by the
inf arredetidR-Bsse I lirs 1Txe2flanAeroasi BgEfbhetl HEOPHDEESSE the
t he proceedi ng of polynerization reaction can be
feetopfed pyplymemizagibeatindqgaatiory which is generated
by stirring in the reaction vessel and the |ike
wi t hoiL) thedfasgdaocpohypolymarigntiohi Anielatert A8 the
reacti on vessel, feeding a reduced anmount of a raw
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reacti on vessel keeps a predeterm ne t enper at ure,
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mat eri al nononer (herelnafter these are collectively
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necessarily fed reacti on
the formula:

Ir 85 sented by

T2-20 < T; < Tp,+20.
According to the process, the proceeding of polymerization
reaction can be stopped by removing heat quantity which is
generated by stirring in the reaction vessel and the 1like without
feeding a polymerization inhibiter in the reaction vessel,
feeding a reduced amount of a raw material monomer so that the
temperature in the reaction vessel keeps a predetermined
temperature, and only extracting a polymerization Syrup or a
raw material monomexr (hereinafter, these are collectively
referred toas "PolymerizationSyrup” ) whose amount 1s comparable
to that of the fed raw material monomer, while further keeping
the temperature in the reaction vessel high.

In the present invention, although a polymerization

inhibitarisnotnecessariLyfedinareactionvesselforstopping

the polymerization reaction, a polymerization inhibitor which



t he polynerization reaction, a polynerization
i nhi bitor which 5 has been added to the raw materi al

nmononer by several ppmfor preventing the
pol yneri zation of the raw material nononmer during |Its
storage is usually fed in the reaction vessel with
feeding the raw material nononer. According to a
conventional continuous polynerization, a raw
mat eri al nonomer and pol ynerization syrup existing in
hag beencdded ias ddie mawembtenisibvonomerdyy tseveralyppm for
mat eri al nononer containing a polynerization
Previanting thet pelypetr hza body mEr il rawmateactd omonandr @uring
ter the polynerization reaction |Is stopped the feed
itsfstomageadsuterilily feddretheorthetioacteavel weksidelfeeding
and stirring in the reaction vessel have been stopped.
thenravemat@eiahamdnomert he process for stopping
conti nuous polynerization of the present inventi-on,
dur i Mgestdbpng noe teh eonyeintimniala coant iheadisi @b 1§meaitaktion,
of Polynerization Syrup extracted fromthe reaction

2 nay s@lterdalemoneteroahicpalymiet iz HELE6H SEYYup Wxisting in a
renovi ng heat quantity which is generated by stirring
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stirring -in the reaction vessel is continuously
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order to prevent fromlocally changing tenperature,
is prepped the BEET VYN8 YA PRILLRE A mbR8RELHb e LBSction

t enperature change, | noreaslng pressure in the reaction
vessel and stirring in the reaction vessel have been stopped.
On the other hand, in the process for stopping continuous
polymerization of the present invention, during stopping the
polymerization reaction an amount of Polymerization Syrup
extracted from the reaction vessel is reduced to the amount
necessary for removing heat quantity which is generated by
stirring in the reaction vessel and the like. Further, since
a polymerization initiator is not fed in the reaction vessel
as shownin the above-mentioned (ii), the stirringin the reaction
vessel is continuously carried out as shown in the
above-mentioned (i) in order to prevent from locally changing
temperature, proceeding excessive polymerization reaction by
the temperature change,increasing pressure in the reaction
vessel and the 1like. Further, in the present invention, as shown

in the above-mentioned {(iii), the feed of the rawmaterial monomer



vessel and the like. Further, in the present
i nvention, as shown in the above-nentioned (Il1) ,
the f eed of the rawraterlul nononer 6 In the reaction
vessel is adjusted and the Pol ynerization Syrup 1is
extracted fromthe reaction vessel so that heat
guantity which 1is generated by stirring in the
reaction vessel and the like |Is renoved and the
tenperature in the reacti on vessel keeps a
in fhe searfigadveespb is adiustadrasidtbe Rokymectsat ven Syrup
rise of the tenperature In the reaction vessel to
1s gptTaat edhEromithegtgantiomyviegselear thah heart geant ity which
~ prevented. Further, in the present invention. for
1s gempreatedi by estroing i odle mpddteiomsickeDfarddi@he like
reacti on vessel by a jacket surrounding the outer wall
is gremdteed vt ithie tempelraitareoincthsivshdtion Vitssel keeps a
excessive polynerization reaction by gelation effect
predetaonpred demperafurihetheraf bhe, RhRCESSe § #1ve rARR & the
conti nuous polynerization of the present invent-ion,
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tenperature of from 120 to 2000C, the inside of the
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tenperature: therefore, the resunption of the
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According to the process for stopping continuous

polymerization reaction by gelation effect can be prevented.

Further, in the process for stopping continuous
polymerization of the present invention, when the temperature
in the reaction vessel is at a temperature of from 120 to 200°C,
the inside of the reaction vessel is kept at a comparatively
high temperature: therefore, the resumption of the
Polymerization reaction can be carried out further immediately.

Further, the process for stopping continuous
polymerization of the present invention 1s preferable for
continuous bulk polymerization of methyl methacrylate as a raw
material monomer.

According to the process for stopping continuous
polymerization of the present invention, the stoppage and
resumptionof thepolymerizationreactioncanbe smoothlycarried

out while suppressing the consumption of a raw material monomer



pol ynmeri zation of the present invention, the stoppage
and resunption of the polynerization reaction can be
snoothly carried out while suppressing the
consunption of a raw material nononer 7 and thernma
energy. Consequently, accordling to the process for

st oppi ng conti nuous polynerization of the present

i nvention, the polynerization reaction can be stopped

an?%ﬁ? for. a conparatively short tinme such as severa
SRS 8BeFgYapoGPRse@ver bl hARce i @ verFHeopracess for

long_tine such as one day_to several days. BRI EF
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one enbodinment of the present invention.
thR RO LY BeT R LR ESARVERI CRRTRe S6RPRRdosyen for a
ol yneri zation in the present invention includes
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ol ynerization. . In the present invention, the raw
S“-‘ﬁ%’F PAULFHABFAVEm Epydedong nhndEecH as mod dagstebeveral

nmononer, an acrylic acid ester nononer, styrene,
da¥®rylonitrile and the |ike. These nononers naybe used

al one or two or nore maybe used in conbination

thereof. Further, rubber polyners such as

pol ybut adi ene and SBR can be al so used wth

di ssol ution. HBREEF tDESCRPTION ODE bRAWING! ynerization

using a nethacryllc acid ester nononer as a raw

mat §iG/1 Mon@rbloick diagram showing one embodiment of the

present lnvention.

DETAILED DESCRIPTION OF THE INVENTION
The continuous polymerization in the present invention
includescontinuousbulkpolymerizationandcontinuoussolution
polymerization.

_ Inthepresentinvention,therawmaterialmonomerincludes
amethacrylic acid ester monomer, an acrylic acid ester monomer,
styrene, acrylonitrile and the like. These monomers may be used
alone or two or more may be used in combination thereof. Further.
rubber polymers such as polybutadiene and SBR can be also used
with dissolution.

Here, the continuous bulk polymerization using a
methacrylic acid ester monomer as a raw material monomer is
illustrated below as an example but it is not limited thereto.

The methacrylic acid ester monomer being the rawmaterial
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illustrated below as an exanple but it is not l[imted

thereto. The nethacrylic acid ester nononmer being the

raw material 8 nmonomer is not specifically limted,

but exanpl es include an alkyl nethacrylate, an aryl

met hacrylate and the |ike. Anobng these, an al kyl

nmet hacryl ate is preferabe. The al kyl in the

above-nentioned al kyl nmethacrylate is not

specifically limted, but exanples include alkyl
MORgPEFgis nod dBecifboatly Natnetied: Heut peeidip Leexaiglwle an

of the alkyl nethacrylate include nethyl
aljgimethaarelate hydn metHacethaceylatepaadythe like. Among

nmet hacryl ate, isopropyl nethacrylate, n-butyl
thegehaghybdkyl imethatyiletehader praferapec- butyl

nmet hacryl ate, tert-butyl nethacryl ate, n-hexyl

net hEbeydbke] in otie/labow-Meritilclidd alkyl methacrylate is

| auryl met hacryl ate, stearyl nethacrylate and the [ ke.

nofnapap i fibsel 1yratiil tad! bagr gkahgles ﬂﬁ@iﬁ&é@lkzﬁ‘%aving 1

nmet hacrylic acid ester nononer of the above-nenti oned
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be used in conbination thereof. Further, the _
me tipddiael yt é A vl b Ehy ITROFRICPF 1466, é\ﬁﬂ%ﬁemgﬁﬂhg%igte,

exenplification alone nmay forma nethacrylic aci

n-pEséEyl mstith @Oy Y&PE , OLsdBop Pl et KALP YERE, Cﬁnﬁﬂjtg."lng
ot her copol yneri zabl e vinyl nmonomer inh a proportion

metal‘ga(.)c\'lﬁg_y_%nﬁet ,;Ng.insg{}iuétgq re@BorFiairel egept bhtﬁgl methacryiate,

pol ynmeri zabl e vinyl nohoner 1 nc e
teaPC iy Afd thRSHPI St & UG RSP IR ACEAHME: n-octyl
methacrylate, lauryl methacrylate, stearyl methacrylate and the
like. Among these, methyl methacrylate 1s preferabe.

The methacrylic acid ester monomer of the above -mentioned
exemplification may be used alone or two or more may be used
'Ain combination thereof.

Further, the methacrylic acid ester monomer of the
above-mentioned exemplification alone may form a methacrylic
acid ester-based polymer or may forma copolymer containingother
copolymerirzable vinyl monomer in a proportion of 20% by weight
or less.

Bxamples of the above-mentioned copolymerizable vinyl
monomer include acrylic acid esters such as methyl acrylate,
ethyl acrylate, propyl acrylate, butyl acrylateand 2-ethylhexyl

acrylate; unsaturated carboxylic acids or acid anhydrides such

ag acrylic acid, methacrylic acid, maleic acld, itaconic acid,



et hyl acryl ate, propyl acrylate, butyl acrylate
and2- et hyl hexyl acrylate; unsaturated carboxylic
acids or acid anhydrides such as acrylic acid,
met hacrylic acid, malefic acid, itaconic acid, 9
mal el ¢ anhydride and itaconlc anhydride; hydroxyl
gr oup- cont ai ni ng nononers such as 2-hydroxyet hyl
acrylate, 2-1'Ydroxypropyl acrylate, MOnQgl ycero
acrylate, 2-hydroxyethyl netbacryl ate, hydroxypropyl
maheifnasrhydrédendndninegbnder anhhydiriaer:y hgdeoxyat r ogen-
cont ai ni ng nononers such as acryl am de,
greMphaonyadning, maoopkonl sutcheas grhipdesxverhlyl kerylate,
di - acet oneacryl am Lde and di net hyl am noet hyl
2-hedresypropel apoxiayeoupenoglgterol mergimte,such as
allyl glycidyl ether, glycidyl acrylate and gl yoi dyl
2-hydhoxygthyd; methyorphatbashgdnoRepEopySURBtASCELIRERE and
and a-nmethyl styrene, etc. In the present invention,
mond@l poe yor mattiictylatd ] alitirodeh -RIME /A dd monomers such
accordance with a polyner being an objective or a

as laculy bimide, rmetiadeylani 4O oaBfy UsR it e,
pol yneri zation reaction and |Is not specifically

me{hantelonbtit i 1€] dexadpbae acrydiatilae 4hd 88h8EBy2hRinoethyl
nmenti oned. Exanpl es of the above-nentl oned

me tteatiryl d 16 1 | ity | FESWECoREDL S0P HORSMEHE NsBSh as allyl

azobi si sobutyrontrlle, azobisdinethylvalaronitrile,

glyezidy s atted e yapiidyll herviate and glycidyltﬂﬁrhacrylate:

1,1 -azobia(l-acetoxy-I|-phenyl et hane), dine
stybehic AR E A bhch s sy 8R8 hila ‘G HBRRYE' Shikéne,
etc. ’

In the present invention, the polymerization initiator
is selected in accordance with a polymer being an objective or
4 kind of the raw material monomer used for polymerization
reaction and is not specifically limited, but for example,
radical initiators are mentioned.

Examples of the above-mentioned radical initiator include
azo compoeunds such as azobisisobutyronitrile,
azobisdimethylvaleronitrile, azobiscyclohexanenitrile,
1,1'-azobis(1—acetoxy-1-phenylethane). dimethyl
2,2" ~azobisisobutyrate and 4,4’ -azobls-4-cyanovaleric acid;
organic peroxides such as benzoyl peroxide, lauroylperoxide,
acetylperoxide,caproylperoxide,2,4-dichlorobenzoylperoxide,

isobutylperoxide, acetylcyclohexylsulfonylperoxide,

t-butylperoxypivalate, t-butylperoxy-2-ethyl hexanoate,
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organi c peroxi des such as benzoyl peroxide,
| aur oyl per oxi de, acetyl pe-roxide, caproyl peroxide,
2, 4-di chl orobenzoyl perox-i de, i sobutyl peroxide,

acet yl oycl ohexyl sul f onyl per oxt de,

t- butyl peroxypl val ate, t-butyl peroxy-2-ethyl

hexanoate, 10 1, 1-di-t-butyl peroxycycl ohexane,

1, 1-di -t-butyl peroxy-3, 3,5-trimethyl cycl ohexane,
| peroxy-3, 3, 5-trinethyl cycl ohexane,

.1-di-1-hex
o §ébrta@%ﬁﬁﬁyaﬁxsrﬁéﬁa@g,ane.
1 is&gropglgeroxydicarbonate,
- 1 3ObUEyPPEYIROEPREr BoRab et rémpubyloprdrhexeaehonat e,

1 g-%gt Iﬁeroxydicarbonate,
r2- h%T XY peFrexyud cdr bohnimethyleyclohexane,
bi s(4-t-butyl cycl ohexyl ) peroxydtcarbonate,
159PLapYiRe BRIV diearhonaiba anbsepropylperoxydicarbonate,
1,1, 3,3-tetranet hyl butyl per oxyet hyl hexanoat e,
isobutyipererydicaromd per oxybet plbgtokpdfsatbenate.,
t - but yl per oxyi sopropyl nonocar bonat e,

n-hutyggqngxm@dsaqung&e,runuxnyim&&&rperoxydicarbonate,
t - but yl peroxy- 2- et hyl hexyl carbonat e,

bi g (4yuit iyt loxwpel dhexyoy et dadsbyh €] 0Xyi sopr opyl
carbonate, 1.1, 3,3-tetranethyl butyl peroxyi sopr oyl

T~ ameHaeardxynet ety Il hestaricaiems hy| propyl per oxyi sopr oy
nonocar bonat e, _

1. 13 31,33, t® timetmeshhyt Iy tydipd easy@eH R0 Hhadoate
1,1, 2-trinmethyl propyl peroxyi sononate and

1. 1t, enttrimethydpeopyd metaing- 2LRams, 10 Hediid A3 | On

initiators my be used alone or two or nore may be

t—brzg?ggﬁo?gF?Fg?gFﬁPémﬁg?d&yﬂ@ﬂﬂﬁ@.nQJQHWfﬂéf§§§£E%propyl
monocarbonate, t-butylperoxy-2-ethylhexyl carbonate,
t-butylperoxyallyl carbonate, t-butylperoxyisopropyl
carbonate, 1.1,3,3-tetramethylbutylperoxyisoproyl
monocarbonate, 1,1,2—triamethylpropylperoxyisoproyl
monocarbonate, 1,1,3,3-tatramethylbutylperoxyisononate.
1,1,2-trimethylpropylperoxyisononate and
tert-butylperoxybenzoate. These polymerization initiators
may be used alone or two or more mey be used in combination.

The compounding amount of the radical initiator is not
specifically limited, but is usually 0.001 to 1% by weight based
on the raw material monomer.

The radical polymerization initiators are not
specifically limited, but are preferably compounds whosge

half-l1ife time at the polymerization temperature is one minute
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specifically limted, but is usually 0.001 to 1% by
wei ght based on the raw material nononer. The radica
pol ymeri zation initiators are not specifically
limted, but are preferably conmpounds whose half-life
time at the polynerization tenperature is one mnute
11 orless. Wien the half-life tinme at Pol ynerization
tenperature |Is too long, the reaction speed is slow,
o qgerefo ..there is fear that it is not suitable for
poT S ver i e pd&ildfeliteat pehyranbeathonkemperature
In the present invention, a chain

ispglﬁﬁfrizat'on. i )
t F8Ast8P9agtR? Fedpelonsimredriadiiei iratafond ediiere is

weight qf a polymer to be prepared. The
£ogb itttk FBMAE EHAEABERAFRE &olygenizatl dererchéon by the
appno -functional chain transfer agent or a poly-
c°?ﬁ£§??ﬂﬁaPu%haPﬁlYFP§ﬁ§PEF°Bgent, and specific
exan£$es I ncl ude al kyl mercaptans such as

nete RESS endy dpveptipnana cbajhntransfer agent may be

prop
octyl mecapt an, 2-ethyl hexyl mecaptan and
used | 3@duptang the onedecubaraweigbtsothaapolymer to be

hany| mecapt an and thl ocresol; mnecaptans having 18 or
PTERAXEQHf carbon atons such as ethylene thloglycol;
pol yhydrl c al cohols such as ethyl ene glycol,

neopdift \Abaya mentignekdhaisl fraratear peoende malvhbet 8 ther

amgéggg%gééXéagigggﬁ tripentaerythritol and sorb:Ltol. |
piransf egragent eregicly f fubst W4l chain

t hi ogl ycolic acid or 3-nercaptoproplonle acid,
transfen pgensnopnd spegridic examples include alkyl mercaptans
Such as propylmecaptan, butylmecaptan, hexylmecaptane,
octylmecaptan, 2-ethylhexylmecaptan and dodecylmecaptan;
aromatic mecaptans such as phenylmecaptan and thiocresol;
mecaptans having 18 or less of carbon atoms such as ethylene
thioglycel; polyhydric alcochols such as ethylene glycol,
neopentyl glycol, trimethylolpropane, pentaerythritol,
dipentaerythritol,tripentaerythritulandsorbitol:compounds
whose hydroxyl group is esterified with thioglycolie acid or
3-mexcaptopropionic acid; 1, 4-dihydronaphthalene;
1,4.5,8-tetrahydronaphthalens; B-terpinen; terpinolene:
1,4-cyclohexadiene; l,4-cyclohexadiene; hydrogen sulfide and
the like. These may be used alone or two or more may be used
in combination.

Since an amount of the chain transfer agent differs

depending on the kind of the chain transfer agent to be used,
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1.4,5, 8-tetrahydronapht hal ene; P-terpinen;
terpi nol ene: 1, 4-cycl ohexadi ene; 1, 4-cycl ohexadi ene;
hydrogen sulfide and the |like. These nay be used
al one or two or nore may be used in conbination.
Sl ace an anmount of the chain transfer agent differs
dependi ng on the kind of the chain transfer agent to
be used, 12 it is not specif ically limted, but, for
exanpl e, when nmecaptans are used, it is preferably
it G.Scﬁrgp'i §Pscpiically Lidifind phstd faT exauDpasr tehenMergREans
of the rawmateri-al nononer andnore preferably 0.05
arg gspdyydit B§ REP§RTrabINef. 01| t@ st mantsh by wedighitebasegd on
referring to a continuous bulk polynerization device
1oGgpanis by waight off fhemanmaipriz bobrRope rAndMones poaferably
device shown In FIG | is equipped with; a -reaction
0.0Fkdye|l marty by ivedght bl ade 11 f or stirring contents
In the reaction vessel 10, . rotational nunber

det diiteimonl hiserd ¥l ém i sdetradieidi t heferviagitermtontinuous
nunber of the stirring blade 11, - nononer feed neans

bu ks (paxliymeisdd il ora denionersieead jougI@0). f or  feeding

the raw material nononmer to the reaction vessel 10,

i ni tihet conteadoasansl K podghierdalati ontdetr ik Sicwn fiaerTC. 1

punp 25) f or f eeding a polynerization Initiator to
is teeprimgad iwaEthsessel 10,
- a reaction vessel 10,
‘astirringblade 11 for stirring contents in the reaction vessel
10,

rotational number detection means 14 for detecting the
rotational number of the stirring blade 11,
* monomer feed means (specifically, a monomer feed pump 20) for
feeding the raw material monhomer to the reaction vessel 10,
» initiator feed means (specifically, an initiator feed pump
25) for feedingapolymerizationinitiator to the reactionvessel
10,
«+ temperature detection means (specifically, a temperature
sensox 35) for detecting temperature in the reaction vessel 10,
- a temperature adjustment means (specifically, a jacket 15)
for adjusting temperature of the external wall of the reaction
vessel 10,

* Initiator feed flow rate control means 32 for controlling the

flow rate of the polymerization initiator fed to the reaction
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. tenperature detection neans (specifically, a
tenperature sensor 35) for detecting tenperature in
the reaction vessel -10, a tenperature adjustnent
nmeans (specifically, a jacket 15) for adjusting
tenperature of the external wall of the reaction
vessel 10, - initiator feed flow rate control neans 32

for controlling the flow rate of the polynerization
initiator fad to the reaction 13 vessel 10 andfor
VegESidi 4R 4 Rer sEeprdnadihe feed afan indt it émbyitaketnitiator
feed neans %the initiator feed punp 25) when stopping
fepd.meansy fthe; dnishatoac fieed pamped 5y whel etdppidly the
the downstream side D of the reaction vessel,

PolymeRiratéen reevtion camd Gy acapsuBlel#F the downstream
controlling the flowrate of the raw materi al nononer

sidedPt oft hher vasctbaonvesseel, 10 and for controlling the
feed flowrate of the raw material nononer by the

" RAINRN Hessll fleansateheontnolvtiedRe B P UHHY 20htrod 1532P the
the tenperature in the reaction vessel 10 at a

1w s@drerfittedrawnpereatinemohomeee @ tloy 8BS i d1dbn vessel
reaction is stopped because trouble is generated at

10 el domnspneanildlidg BheofeddeeISRGHAIY 01238 rad faterial
t enper ature adjustnent and control neans 33 for

morgaters thyn -Heh mondfield #eelieHRANA! iR e e a
adj ust rent nmeans (the jacket 15)_e|&°?E§e%o§?§§u%ﬁéS 20)

o R, o o 8 KA e [ e
Predetermined temperature when the polymerization reaction is
stopped because trouble isg generated at the downstream side D
of the reaction vessel, and
* temperature adjustment and control means 33 for adjusting the
setting temperature of the temperature adjustment means (the
jacket 15).
InthecontinuousbulkpolymerizationdeviceshowninFIG.1,
the reaction vessel 10 isg not specifically limited, but
preferably is a perfect mixing type reaction vessel which can
form substantially perfect mixing condition in the reaction
vessel.
Thestirringblade11forstirringcontentsinthereaction
vessel 10 is not specifically limited, but examples include a
MIG blade, a MAX BLEND blade (a2 trade mark: manufactured by

SumitomoHeavyIndustriesLtd.),apaddleblade,adoublehelical

blade, a Full Zone blade (manufactured by Shinko Pantec Co.,
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preferably is a perfect m xing type reaction vesse
which can formsubstantially perfect m xing condition
in the reaction vessel. The stirring blade 11 for
stirring contents in the reaction vessel 10 is not
specifically limted, but exanples include a MG

bl ade, a MAX BLEND bl ade (a trade mark: manufactured
by Sum tono Heavy Industries Ltd.), a paddle blade, a

Ltgoyble Bg{i I bladgi a Full Zone bl ade (manufactured
g’ SRS cht 15 AegiFablmmdo festrid baffles in the
reQ8§£{;§b gsL0yi astall baffles In the reaction Vessel
PRSP Rel CE 8 nPpPoOEAEE; tPi ARPEPVEC EtAATING offgcti dm the
_vessel . The higher the stirring efficlency of the
r‘@?ﬁ+??n§°ﬁFﬁae 11 is, the nore preferable It is,
However when stirring notive energy is larger than
neceSks fiiogher thenstinying effliciramciioé thy shnmyimgblade
Qut stir-ring operation excessive heat quantity is
11 3Fgethp gnors Preferabdieit g . THoweienr when mitirasing motive
energy i.s not specifically limted. but preferably is
ERF I I largerwhananecess bty prf cksminot preferable because
KWnB. The higher the viscosity of the reaction
by SPIGHNE oudr stherhnghepetdneignleumssord ¢idat queheity is
reaction system, the larger the stirring notive
addatbtgyreact ponfaolitioset The beirAinganstiveiYieis not
since the stirring of the contents in the reaction

spapddigialiky ddniitedousity preferableuis AU 88 ARW/m® and more

st oppage of polynerization reaction in the present
preffiexaitlyod,s 1 to 15 kW/m®. The higher the viscosity of the
reaction system is (or the higher the polymer content in the
reaction gystem), the larger the stirring motive energy is
preferably set to be.

As described above. since the stirring of the contents
in the reaction vessel is continuously carried out during the
stoppage of polymerization reaction in the present invention,
the raw material monomer is fed in the reaction vessel so that
heat quantity generated by stirring in the reaction vessel and
the like is removed and temperature in the reaction vessel keeps
8 predetermined temperature, and the Polymerization Syrup in
accordance with the feed are extracted from the reaction vessel,

The stirring blade 11 is equipped with the rotational
number detection means 14 for adjusting its rotational number,

The rotational number is nearly same both in the

polymerization reaction and in the stoppage of polymerization
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the raw material nononmer is fed in the reaction vesse
so that heat quantity generated by stirring in the
reaction vessel and the like is renpoved and
tenperature in the reaction vessel keeps a
predeterm ned tenperature, and the Pol ynerization
Syrup in accordance with the f eed are extracted f

romthe reaction vessel. The stirring blade 11 Is
h the rotational nunber detection neans

i,pped w t
us%%ﬂ# xa§&$%§PFn§tlﬁ?nﬁéﬁéﬂhonal number. The
rotatjonal nunber is nearly sane both in the
pol yiBfi $42F6niRckbei sRaghdonnvesgedt dPpdyrinly the
ogol¥ngrization Is usually and kept at constant, The
POSYUPEIFALLAR Tearkiom ivcRat|spEidibidaidy Demited, but state

. Bﬁ%ﬁgfrization reaction is not specifically limted,

in 888 Phasenit Rogasubsbarntislhptimbsienthaideinafter,
i ncl uded (hereinafter, the state is referred to as

thefate ig Fefereed te as Phellkldigued sPapbl pnEs bRakerable.
el s adhere and grow on the inner wall face of the

Pre § ofhake el s Wiherd leatd tdrow)wdl ithe AhrR PWMTEEakS of
| onered by mixing of the gels can be prevented from

the,zegrtilng, vansebifiomgthahehildhal i tpiod £bolgme? id€owered
reacti on vessel 10. Further, when the full liquid

DY Bixtegiaf themals canite prevended wshebcdGrriig, v 8beming
vol unme of the reaction vessel 10 can be

thefpddilignidistiateetn flos renerdont vassel 18 FURHRY, when
therefore, the production efficiency of the polyner

thec fnlieliqpidvetht Vi FoeMBECLn Hhd YBEINOG] Yessel 10, the

attaining the full liquid state in the reaction !
wholesselundof the f&d t LoHveasent o d effect ively utilized
for preparation of the polymer: therefore, the production
efficiency of the polymer can be improved,

With respect to a method for attaining the full liquid
state 1n the reaction vessel 10, the most convenient method
includes a method of arranging a discharge outlet 13 for
extracting the polymerization syrup out of the reaction system
at the uppermost portion of the reaction vessel 10, Purther,
the pressure in the reaction vessel 10 is adjusted so as to be
pressure which is the vapor pressure or more of the raw material
monomer at the temperature in the reaction vessel in order not
to generate the gas of the raw material monomer in the reaction
vessel 10. The pressure is usually about 10 to 20 kg/cm?®.

Further, it is preferable that the state in the reaction

vessel 10 is an adiabatic state in which the incomings and
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i ncludes a nethod of arranging a discharge outlet 13
for extracting the polynerization syrup out of the
reaction system at the uppernost portion of the
reaction vessel 10. Further, the pressure in the
reaction vessel 10 is adjusted so as to be pressure
which is the vapor pressure or nore of the raw

mat erial nononer at the tenperature in the reaction

out8858ksl Il rdﬁé1not to generate the gas of the raw
et eP P8 P nBfgrdeshnehe g liregsenr fMromThbe external

usual | y about 10 to 20 kg/cnR. Further, it

poRESSRLFE, Ly
FSBPePlr bt £ttt ameetsale | Ant pederatei bat thessaiate in
adi abatic state in which the incom ngs and 16

10.1s
th%u’fegao‘fﬁg%n ek 100ke ahadigbatist Farte, ow diemfexature in
the external portion of the reaction vessel. In order

the ST LR @il MAY DRespbart inpRNks sefual) temperature to
adi%patic state, a tenperature in the reaction vesse

thahPHhEhe e tarnadavp)leand escappentifiic neant Edr obtalfing

external wall, and as a specific neans for obtaining
thqﬁ@;ghpﬁgggﬁ@QQ4QQ§e*ampbaaapH@sdﬂih&&ﬁﬂf&ﬁﬁtbﬂb&&ature
tenperature adjustnment neans such as a jacket 15
ad g renthMeanE sitch aapel atkee 15sthichiodhng] furet CxhpaePature
wal | of the reaction vessel 10 is nentioned. Probl ens
SURGPRRYS thiheeternalywalbrof hehd Msdcybdh +a66210i0 is
t he reaction vessel 10 or that the quality of a
mendgionat- is | owered by mixing of the gels can be
prevented fromoccurring by forming the full |iquid
st af@obd.enisethatigye o adhesel ad@.grdw bhhefie MhdO4E1 8% ace
the full liquid state in the reaction vesse
of the reaction vessel 10 or that the quality of a polymer is
lowered by mixing of the gels can be prevented from occurxring
by forming the full liquid state in the reaction vessel 10.
Further, by forming the full liquid state in the reaction vessel
10, the polymerization reaction can be stabilized and self
controllability for suppressing the excessive reaction can be
imparted. However, it is not preferable that the temperature
of the external wall of the reaction vessel is get as too high
in comparison with temperature in the reaction vessel, because
excessive heat is added in the reaction vessel. The less the
temperaturedifferencebetweentheinsideofthereactionvessel
and the external wall of the reaction vessel is, the more
preferable it is, and specifically, it is preferable to adjust
the temperature within a fluctuation width of about + 5°C at

the stationary state of the polymerization reaction.
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10, the polynerization reaction can be stabilized and
self controllability for suppressing the excessive
reaction can be inparted. However, it is not
preferable that the tenperature of the external wal
of the reaction vessel is set as too high in
conparison with tenperature in the reaction vessel
because excessive heat is added in the reaction
vessel. The less the tenperature difference between

t he Atnsheepol yinbeizadibh e desbeh, prldmidia A alkat ana
wall of the reaction vessel is, the nore preferable

stirrimy haat wpech fdreagbiierhtedsipnefeeralbeibfl WEhdiS 10 are
the tenmperature within a fluctuation w dth of about t

us )1 Atremo@ dSiwRbh OPELYnst B4 £t Dbn IEIP P bkERE®Bd.  The
reaction. 17 At the polynerization reaction,

heaR0JyA%t i Eph2B8he2tp GiRAne 151 4 dfidkgsﬁﬁab ool 1B @etermined
generated -in the reaction vessel 10 are wusually

by tREDVESY MatR &8I SHEPLI1FhbeRzatibR SYEuf X dridi8tic hBGt and

heat quantity whlich the Pol ynerization Syrup renpve is

thed dlediptirftthrdYod tad ﬂagfﬂatiezﬂi&her&é&ﬂmﬂ zation

Syrup, specific heat "and the tenperature of the

pol iy itéﬁﬁe%t&&%C&ho%heT%aI‘cﬁﬁ%‘?{ Yol N d M tne

reaction véssel 10 at the polynerization reaction 1s

pol‘}h@&ltili%tﬁ%ﬂ fhf&fﬂngg ﬁu‘@t&l‘%t\é?irp géc?fggg%%s#vﬁ%zﬁ !fayrious

until being stationary state and TS no

conkliBi el K B0 s A e 0 b ABR Ae
1o LB uBllay A oI 220 Fe b oy
aboﬁqmigb %]:J .al.gﬂoél g?ﬂiee.rn it%ei %rm%aesr% .uraes :i.as extremely high,
forexample, the syndiotacticity of a polymer obtained is lowered
and the preparation amount of an oligomer is increased; as a
result, fear of lowering the heat resistance property of a resin
is generated.

The average residential time of a raw material monhomer
in the reaction vessel 10 is not specifically limited, but is
usually 15 minutes to 6 hours, preferably 15 minutes to 3 hours
andmore preferably 20minutestol.5hours, Whentheresidential
time of the raw material monomer is elongated beyond necessity,
the preparation amount of oligomers such as a dimer and a trimer
becomes much and there is fear that the heat resistance property
of the polymer (methacrylic acid ester-based polymer) which is
a reaction product is lowered. The above-mentioned average

residential time can be sultably adjusted by éhangi.ng the feed
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result, f ear of lowering the heat resistance property
of aresin is generated. The average residential tine
of a raw material nonomer in the reaction vessel 10
is not specifically limted, but is wusually 15
mnutes to 6 hours, preferably 15 mnutes to 3 hours
and nore preferably 20 mnutes to 1. 5 hours. Wen the

residential tinme of the raw material nononer is
t he preparati on anount of

0 t ed _beyond necessity,
fl%%i%%%&r fs%%ﬁ 8V P@itREL adnoaomemper @e miss tiueh
and %here is fear that the heat resistance property
of thE Bt Medomeffrgdmrans adiat exaeplesseHe mMdndisy feed
mhig& Is a reaction product is |owered. The
PUmB ot - Tt inHedusina ddie maw dertamilal imhar: Brom a feed
._Suitably adjusted by changing the feed 18 flow rate of
1tk taw-Patkei Beapbhoneyepselalaonis memeiodsdl he
nononer feed neans, for exanple, ‘the nononer feed
punp B megeMeR: Feed ciunp 20ds avtnmpes LAl c A0 M but
. afeed inlet 12 to the reaction vessel 10 is
15 RARTFRRLY hoummeidcll can petpthe Fee@OFlow rate of the
specifically limted, but is preferably a punp which
rag Mrleniahandrer |veo dtiee ofeddition Ay IBEEN i@l at a
nmononer into the reaction vessel 10 at a
Pregiedarminedhegncanount SpSpeehtadaly, Y muTwibil-gahal1gled
reci procal punps such as a doubl e-barreled punp. a

recipriosiad- eampe eshah g andoatd-Ha il LT R it d PUNP

are preferably nentioned, and non pul sation neterlng
trlpg,ﬁspb_amﬂ.eds pumpdeind & Bainheued elYuiid 15/ 'Hihp are

netering punp, a triple- barreled
preferably mentioned, and non Pulsation metering pumps such as
adouble—barrelednonpulsationmeteringpump,atriple—barreled
non pulsation metering pump and a quintuple-barreled non
pulsation metering pump are more prreferably mentioned.

Thefeedflowrateoftherawmaterialmonomerbythemonomer

feed pump 20 can be controlled by a monomer feed flow rate control
means31inacontrolportion30describedlaterandcanbeSuitably
adjusted when the residential time of the polymerization syrup
in the reaction vessel 10 iz to be changed. Further, during
the stoppage of the bolymerization reaction, the feed flow rate
of the rawmaterial monomer can be adjusted so that heat gquantity
which are generated by the actuation of the stirring blade 11
is removed and the temperature in the reaction vessgel keeps 2z
predetermined temperature.

As shown in FIG.1, a monomer feed tank 21 storing the raw
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non pul sation netering punp and a qul ntupl e-barrel ed
non pul sation netering punp are nore preferably
mentioned. The f eed flow rate of the raw materi al
nonomer by the nononmer feed punp 20 can be controlled
by a nononer feed flownte control neans 311ln a
control portion 30 described |later and can be suitably

adj usted when the residential tinme of the
rup in the reaction vessel 10 is to

mag&lT ngri zation s%
& CRAMEEP™ R s Gornstiesy vithe theobpadeconifite 12 of the
reggﬁneri zation reactlon, the feed f lowrate of the
FaW PR ETTEPL nbhdivougih 3 sonemeR f@esy chiganeicdpipe) 23.
Thquantit which are generated by the actuation of the
ST Fesfepynp ?‘g e piteataeddat he donpeiztan eiide £rom

11the reacti on vessel keeps a predeterm ned
the siafamem feedatankoh wherritBe monameonbeed tawed 2iaiks seen

21 storing the raw 19 material nonomer is connected
at {n YpeheerBeside idnd she2above iment tanbdofea@saele 1kdid 12 is
t hrough a nononer feed channel (pipe) 23. The nononer

Sealgl aiewnotiream sideatantl 45 axrsogest or dhesabevé fMehtioned
t he nononer feed tank 21 when the nononer feed tank 21
monamesgpedghannab 2B eafustiier ardhtheinhousd @oolliingedevice
feed orifice 12 is seen at a downstreamside, and is
22 fprahgatiog ohecabbing -trhen tiasn ed ter@aambnbaes €8aN0R! the

23. Further, a heating and cooling device 22 for
Teagddonpare b tbapritup it e edm s Pl t IPE OB ¥ e dr-tdifyea
reaction vessel 10 to appropriate tenperature is

at fthet bpstaeaangdde.at the upstream side. The
tenperature of the raw material nononmer fed to the

The temperature of the raw material monomer fed to the
reaction vessel 10 is not gspecifically limited, but since it
may be a factor which collapses thermal balance in the reaction
vessel and fluctuates polymerization temperature, it is
preferabletoappropriatelyadjustthetemperaturebytheheating
and cooling device 22. On the other hand, in case, during the
stoppage of the poltmerization reaction, the feed flow rate of
the raw material monomer is adjusted go that heat quantity which
ig generated by the actuation of the stirring blade 11 1s removed
and the temperature in the reaction vessel keeps a predetermined
temperature, a requisite feed flow rate is fluctuated depending
on the temperature of the raw material monomer fed; therefore,
the temperature of the raw material monomeXr can be respectively
set lowor high, for example, in order to intentionally decrease

or increase the feed flow rate of the raw material monomer.
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reaction vessel 10 Is not specifically limted, but
since It may be a factor which coll apses thernal

bal ance in the reaction vessel and fluctuates

pol yneri zation tenperature, it is preferable to
appropriately adjust the tenperature by the heating
and cooling device 22. On the other hand, In case,
during the stoppage of the poltnerization reaction,

theée%gf.l rate of _ the raw material nononer is

adj Ust " YEateGMERES - WFRE (PXamplendie daithjator

fe%!ﬂe act izﬁ)n 3_f the stirring blade 11 is renoved and

ep'fl%‘% ek dntradnecing, & pedymesdcatiospinitiator from

redejerm ned _tenperature, a requisite feed flow rate

the’ ‘# S EHCEd 1depBERi Hae TRRetikon eramael Il isf meheioned.
raw material nononer f ed; therefore, the tenperature
of t1e Indkiahoxy £8P PWORER5 dan niot spepéticedlly lsmited,
| ow or high, for exanple, in order to intentionally

buty ey referablnhe pusw whicheednf ke thtefekdt BRowavate of
mat eri al nononer. 20 AS the initiator feed neans, for

thee padyymeriziad ijom Lhatdatoketotputipe Xeddfidh veyid 19 at a
pol ymeri zation initiator from the feed orifice 12

Predetembianadanviot . vesped i i0ca FLYPE Mtk ele db6ve-mentioned
initiator feed punp 25 is not specifically limted,

mongrer f gedefpangh|20 @ multifliectbife sl tdigigenchl | Qtp 15
rate of the polynerization initiator into the

prefexabilynmenssehed Cared a2nofl PP £f 1R b APUHY pump 1s more
Specifically, like the above -nentioned nononer feed

Prefferabldy memitlibnelde- barrel ed reci procal punp is

preferably nmentioned and a non pul sation nmetering punp

IS Thecredd #oWaPaYe BEthe Y ymerdzation initiator by the
initlator feed pump 25 can be controlled by the initiator feed
flow rate control means 32 in the control portion 30 described
later. When the polymerization reaction is to be stopped, or
when the temperature in the reaction vessel 10 is to be adjusted
and the like, it can be suitably adjusted. Further, when the
polymerization reaction is to be stopped, the feed of the
Polymerization initiator is stopped by the initiator feed flow
rate control means 32.

As shown in FIG.1l, an initiator feed tank 26 storing the
polymerizationinitiator (or the rawmaterial monomer containing
2 polymerization initiator: hereinafter occasionally referred
toas "Polymerization Initiator~ collectively) is connectedwith
the feed orifice 12 of the reaction vessel 10 through an initiator

feed channel (pipe) 28. The initiator feed pump 25 is gituated
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The feed f low rate of the polynerization initiator by
the initiator feed punp 25 can be controlled by the
initiator feed flowrate control nmeans 32 in the
control portion 30 described |later. Wen the
pol yneri zation react-ion is to be stopped, or when
the tenperature in the reaction vessel 10 is to be
adjusted and the like, it can be suitably adjusted.
Further, when the polynerization reaction is to be

at A B LE9RM (idp diromhghepbhytdatoat Feadi taik AOwHen the
stopped by the initiator feed flow rate control neans

ingbiatersfiged tAnkl 86 is seennati ahoupbeedainakid2band the
storing the polynerization initiator (or the raw

abeige vheRticned feed ontifiitend 2 Aspobyneit zAldodstrean side
initiator; hereinafter occasionally referred to as '

and p§ prsenged on tié tataiver-meoot i @odd iG] i d 15o1€ $RRECERInne 1
with the f sad orifice 12 of the reaction vessel 10

28 ¢ hFyaghean anheadting ahdsedothagnabvipeLpg) £38- hdl€ing or
initiator f sad punp 2 5 is situated 21 at a

coalding thedto kymtier £ 2000 6 Enii Rl it 8-Of e d 280 836 a2 {1 Ve sse1

the initiator feed tank 26 is seen at an upstream

10 t6 dppangrilate BhpLrafitd 088d 829 i liges é@ 5% §6§0ceam
at a downstreamside, and is arranged on the
sidgbove-nmentioned initiator feed channel 28. Further, a
heating and cool ing device 27 for heating or cooling
t heTRolsgnwhii ¢ht 468 dttidd@Lif th8dabhdyvd hﬁeﬁ?ﬁ&ﬁ%& Nnitiator
vessel 10 to appropriate tenperature 1s further

e boe ont o chafEe % Gfen VR bW #48 S Afkor
feed means may not be a polymerization initiator alone but may
be the raw material monomer containing the polymerization
initiator (or further containing other components such as a chain
transfer agent). For example, when the polymerization
initiatoralone1sfedintothereactionvessel10bytheinitiator
feed means, there is fear that the polymerization reaction
proceeds locally in the reaction vessel 10 depending on condition
at feed, but such a problem can be solved by feeding those
Preliminarily prepared mixture of the polymerization initiator
and the raw material monomer into the reaction vessel 10 by the
initlator feed means.

The temperature of the Polymerization Initiator and the
like fed into the reaction vessel 10 is not speclfically limited,
but since it may be a factor which collapses heat balance in

the reaction vessel and fluctuates polymerization temperature
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feed tank 26 and fed into the reaction vessel 10 by

the initiator feed neans nmay not be a pol ynerization
initiator alone but nay be the raw material nononer
contai ning the polynerization initiator (or further
cont ai ni ng ot her conponents such as a chain transfer

agent). For exanple, when the polynerization
initiator alone is fed into the reaction vessel 10 by
e i.s fear that

ittiBGrdidi-a1 to EReE aﬁ?}.—ﬁi F;f 055:2 be tpggglrWuFﬁ tfjﬁghe heating

pol yneri zation reactio

and 68661 Pig V& 19, dependi ng on condition at feed,
but suc a %\?fe‘%)?e?n tan be sol ved by feedl ng those

AL TS o eB AT

Initiator

1‘?@1‘& S .the initiator feed means. The
ter bkl 4558 et‘f]eea‘gty)’r%e'P?fﬁtli'oﬁOF f19RRYR » #ntlemherature

t'enperature O

I
sl A SRS 20 Lo o 2

speci fical
| | apses heat bal ance in the reaction vessel

L
1”% |u%teﬂ‘£FE§ By fERS2%t WBAChehBeratuntedoint the inside
of g%era Ie to suitably adjust the tenperature by the
ﬁéa PR T1RR ec%%?lr ia ad"éjxl?%'édﬂ-Fecﬁé-Yad@bﬁ@bmutmperature
of %ﬁ ectlo .nmeans for detecting the tenperature in the
ﬁcFFsﬁ VBB EYStem, sEQEad| tn the crgrebion evesssk oo 3%nd

th ; F‘Eﬂtl oned. Exanpl es of the tenperature sensor 35
e. B PBt (tdhif Sidiated pasitinni of the stenpsesitire tdmsor

g side of the reaction vessel 10 and can directly
an déf@cFeFﬁQtFEHpE‘ﬁﬁheﬂe argf npite Limddieido rtheyrettem st or ed

in the reacti on vessel 10, and
he temperature in the reaction vessel 10 detected by the

above-mentioned temperature detection means (the temperature
sensor 35) is transmitted to the control portion 30 described
later and becomes data for judging the necessity of controlling
feed flow rate by the monomer feed means or the initiator feed
means,

As the temperature adjustment means for adjusting the
temperature of the external wall of the reaction vessel, for
example, a jacket covering the external wall of the reaction
vessel, a heater situated in the reaction vessel and the like
arementioned. Among these, ajacket coverlng the external wall
of the reactionvessel is preferablymentioned fromthe viewpoint
of letting the inside of the reaction vessel be adiabatic state
and a jacket 15 covering the nearly whole external wall of the

reaction vessel 10 is more preferably mentioned.
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the like, but the situated position of the tenperature
sensor and its detection nethod are not limted
thereto. The tenperature in the reaction vessel 10
detected by the above-nentioned tenperature detection
nmeans (the tenperature sensor 35) is transmtted to
the control portion 30 described |ater and becones
data for judging the necessity of controlling feed

flo . t noner ed_neans or the initiator
f ee\éﬁlﬂ%gﬁg%tg ?ﬁgwf‘é'ﬂ)pg{rgt g:“@aﬁs%mﬁﬁ %%%ﬁlgmpsrature
in AHYSING {0e L& e&%tegpg,ﬁﬂgg,rgg%f,gg;ggggg@gg ',,,@g;n;h Cnch

reaction vessel,
as eq{walclj_m\@/al |.of the reactjon vessel, a heater
STt e 8O Y BHET, 808 1 9%9RR G hea kg mesdiumExoar @ heating
ntioned. Anong these, a jacket covering the externa
me ecﬁddf:ﬁénl"‘@gcﬂ-ﬁon The seemperatute ofbhthendacketed5 can
b ﬂ%§€1the viewpoint of letting the inside of the
© sutkabbraddusspdhy the spaperatuzeor pressuyecifdtheBeating
covering the nearly whole external wall of the
medium fed, \Eredreaping mastium deftacshicedrinticohhe. §a3ket 15
The jacket 15 shown in FIG 1 heats or keeps the
1s remeesd £orm a hpat haymediundi sebarfe thannd Nt 70d URiiher
heati ng nmedi um such as steam hot water and organic
thentempAFakEgPUAN IPTe sSUatdh dhengdicket! @5dacladerboléd by
The tenperature of the jacket 15 can be suitably

3 SeRFes tuCh st damperriaie ek op’ B6 Udcat@ld bhetHealdd¥ing
medi um fed. The heating nedi umintroduced into the

medjiupidés chardeschamme2d 7€ r orh@1beatAb B 1WA H S tha'Wsor
channel 17. Further.

such as the temperature sensor 36 are not specifically limited,

but for example, may be on a heating medium feed channel 16 or

in the jacket 15.

The polymerization reaction in the reaction vessel 10 is
preferably carried out with keeping at a nearly constant
temperature from the viewpoint of making the quality of a polymer
prepared be constant. Accordingly, the temperature adjustment
means (the jacket 15) is preferablycontrolledat a predetermined
constant temperature so that the temperature in the reaction
vessel 10 can be kept nearly constant,

The setting temperature of the above-mentioned
temperature adjustment means (the jacket 15) is transmitted to
the control portion 30 described later and becomes data for

Judging the necessityof controlling feed flowrate by the monomer

feedmeans or the initiator feedmeans. When the above-mentioned
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the tenperature and pressure of the jacket 15 are
detected by a sensor such as a tenperature sensor 36
| ocated on the heating mnedium discharge channel 17.
The | ocated positions of the sensor such as the
tenperature sensor 36 are not specifically Iimted,
but for exanple, may be on a heating nedium feed
channel 16 or in the jacket 15. The polynerization
reactjion in the reaction vessel 10 is preferably

tenRETI R AR S Hnekl gRorn a1 Heer jgckeohsiantthe setting
erature fromthe viewoint of making the quality

{ e
ten&}@%wey TR FEPRPEAtHE It sHRen NTCaNsi gk Pe aBiusted

b teg&erjhfre adj ustment neans (the jacket 15) is
Y §PBFECanIIcbRE 2R men bioned diemparatiire onspasssure of

tenperature so that the tenperature in the reaction

heafdog medaup-hy fhe tempasatiyecotisustmentand ebhtrgl means
tenmperature of the above-nentioned tenperature

33 dgseRihed ladeys (the jacket 15) is transnitted to
the control portion 30 described | ater and becones
dat Exesplejs effjthg cdntmedcpest iyn®o wbhthdld & egnteed means
flow rate by the nononmer feed neans or the

of reptraldingcthredeed Phow ratesl ainerhvanetePdal monomer
tenperature adjustnent neans is the jacket 15, the

ands ghei Rglymesigaitione Iofi ttilatore ipelaide’ @ adintHoeHortion
nmeans can be adjusted by controlling the

equipped- withi GRUJ] ROMpeRAMumadorher aixe.e of heating
medi um by the tenperature adjustnment and control neans

33 The®OMed theaton fucliportioh bbeisAhaoicBOFdd ¥toildng

which is a control neans
a program for controlling the monomer feed pump 20 by the monomer
feed flow rate control means 31 and for storing a program for
controlling the initiator feed pump 25 by the initiator feed
flow rate control means 32, and the RAM of the control portion
30 1s a device which temporarily stores temperature data in the
reaction vessel 10 detected by the temperature sensor 35, the
data of setting temperature of the jacket 15 and the data of
the rotational number of the stirring blade 11 detected by
rotational number detection means 14 in order to perform the
above-mentioned program.

The CPU of the control portion 30 performs the program

stored in the above-mentioned ROM based on the data stored in
the above-mentioned RAM and controls the feed flow rate of the

raw material monomer and/oxr the Polymerization Initiator into

the reaction vessel 10 by the monomer feed means {the monomer
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of controlling the feed flow rates of the raw nmateri al

nmononer and the Polynerization Initiator include a
control portion equipped with CPU, ROM RAM and t he
i ke. The ROM of the control portion 30 is a device
for storing a programfor controlling the nononer
feed punp 20 by the nononer feed flowrate control
nmeans 31 and for storing a programfor controlling

e initjator feed punp 25 by the initiator feed flow
feégt%u%,écﬁﬂa%/% the g iateRAvest meaasc dithieoinitiator

£ %)(grtion 30 is a device which tenporarily stores
e MR27 - data in the reaction vessel 10 detected
by the tenperature sensor 35, the data of setting
t enfiLEPEPIR eAthenchotrodsabyl tHeemdabmenf feédELow rate
rotati onal nunber of the stirring blade 11 detected by
coniFiok MaRls Rinbdheddnddiatormferd Flownratéetohbrol means
performthe above-nentioned program The CPU of the
32 296 £BP pemPeTAteOepad ws eehtcap] aPtifo B Mk 33 thethe
above-nenti oned ROM based on the data stored in the
condizse pegritiiconetd RAM stvrc adliow s the feed flow rate of
the raw material nononer and/or the Polynerization

| ni Whemothienpolyinbeizatsbnopedetith 18 by BE%'EH@%&E%Y a
feed neans (the nononer 25 feed punp 20) and/ or e

troubilei gtmwsrd bed areans dowhst +obhisAldy b o5k PUER %??Tvess el
One exanple of the controls by the nonomner feeg ow

10 pat énspention GRANTh3111%Re ithiel irRled Jeql ﬂcln.@%erﬁtz%tion
control neans 32 and the tenperature adjustnent an
Initéator intanthe Tebtildd vessel 10 is stopped by performing
the program in the above-mentioned ROM by the above-mentioned
CPU and by controlling the initiator feed pump 25 which is the
initiator feed means, with using the initiator feed flow rate

control means 32.

When the polymerization reaction isg stopped, the feed flow
rate of the raw material monomer is suitably adjusted by
controlling the monomer feed pump 20 which is the monomer feed
means, using the monomer feed flow rate control means 31 so that
heat quantity generated by stirringis removed, anda temperature
Ty (°C) 1in the reaction vessel 10 and the temperature T, (°C)
of an external wall of the reaction vessel 10 satisfy the relation
Irepresented by the formula:

T2-20 s Ty, = T,+20,
or preferably the formula-

Tz=5 = Ty = Tp+5.
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~contral. portion 30 is shown bel ow. Wen the
pol yneri zation reaction is to be stopped by a trouble
generated at the downstream side D of the reaction
vessel 10 or inspection and the |like, the feed of a
Pol ynmerization Initiator into the reaction vessel 10

is stopped by performng the programin the
above-nmenti oned ROM by the above-nenti oned CPU and by
25 which is the

et o Y one, 200
Fu e O e ded b 8P (68 4§ PRESLAY( Rt or tPBRaTature

Initiator

fd r nmeans 32. \Wen the pol ynerization
£ £
© reacti%%}(?if:s&g%u%)%ﬁéd, the feed flow rate of the raw

mat ef j.al, _non r.is suitably adjusted by controlling
the%r#o‘ﬁt&?g’?' %ggdtﬁﬂﬁﬁréé‘uﬁﬁi Th (7€) 196 thmemtierdnaddwall of
thd'Ba i_n tgf noner, feed flow rate control neans
Bt RE v Sred 18 2 P g LR Atoa PEpAstiammiRpd sonstant
t nd tenperature T1 (C) in the reaction
e“@%sr%\éi%fo%gnagtjﬁé‘tﬂ'&%ér‘ﬁt teBPesatuye gpdapregsurgabf the
Il of the.,reaction vessel 10 satisfy the relation
heaﬁ@aﬁe RALYD 18\ the dackek 4 2 usipgithe tenperature ad s tment
an pref%rabl the formula: T2-5 s Tl s T2+5 26 Further,
9 pontr 38. (bud) dins qasenlthe fluctuaipomtof cthe
of from 120 to 2000C. Further, the tenperature T2 (OC)
temperagerexfer (%) i |gmdat t hehe coapara vess e, 10C)Sof the
controlled at a predeterm ned const ant
external wall can be changed using the temperature adjustment
and control means 33.

The feed £low rate of the raw material monomer at stoppage
of the polymerization reaction is changed in accordance with
the above-mentioned heat quantity and the temperature ¢f the
raw material monomer fed, and it is usually about 1/100 to 1/25
of the feed flow rate of the raw material monomer which is fed
during the polymerization reaction.

Further, when the feed of the Polymerization Initiator
is stopped for stoppage of the polymerization reaction, the feed
of the raw material monomer through an initiator feed line may
be carried out in order to prevent the polymerization initiator
from staying in the initiator feed line (this channel isg not
shown in FIG.1).

Although the feed flow rate of the raw material monomer

is greatly reduced at stoppage of the polymerization reaction

as mentioned above, the feed of the raw material monomer to the
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tenperature by adjusting the tenperature and pressure
of the heating nediumin the jacket 15 using the
tenperature adjustnment and control neans 33, but In
case the fluctuation of the tenperature T, (OC) Is
great, the tenperature T2 (*C) of the external wal
can be changed using the tenperature adjustnent and
control nmeans 33. The feed f lowrate of the raw
mat eri al nononer at stoppage of the polynerization
reaeden ofefsehbhgkel svcerenidehy ccaithedtbet; therefore
above-nmentioned heat quantity and the tenperature of
Poliymerizatd opSyrip wibth @reemoutt compardblies tostlat [Beed £1ow
about 1/100 to 1/25 of the feed flow rate of the raw

ratgese Eequbredeto e emtiracted friomi §ie tdedction vessel 10.
pol yneri zati on reaction. Further, when the feed of the
Pol yiher iPodyyimen lizaittiont Syrups diteppededobtS50PBERObE the
the pol ynerization reaction, the feed of the raw

polymegriizatitonorectilonoage agtracted! skom¢etoki 88afBYe, the
be carri-ed out In order to prevent the polynerization

disichiarigst outletodBsblythd re@atbeohnivebaberidesd 1118 manner
(this channel Is not shown in FIG 1). Although the

as aemuhvemtiond B tfedthrtiWe ol hghi ABBOPRE pd Syl LAtd Yion
red-aced at stoppage of the polynerization reaction

syrap wiehthdnegrapaved dieidgatheOpol PheraWaMabal fdbction and
nmononer to the 27 reaction vessel 10 is successively

e e, eSOty A B M
deri¢gdilbfidchanheiexphracted fromthe reaction vessel |o.

Since an unreacted raw material monomer is contained in
either of the Polymerization Syrup discharged during stoppage
of the polymerization reaction and the polymerization syrup
discharged during the polymerization reaction, treatment for
evaporating and separating volatile portions in which the
unreacted raw material monomer is a main component is carried
out, if necessary.

As the transfer method of the above-mentioned
polymerization syrup and Polymerization Syrup, a method
described in Japanese Examined Patent Publication No. 4-48802
is preferable. Further, as a method of evaporating and
separatingtheabove-mentionedvolatileportions,amethodusing
a degas extruder is known and, for example, methods described
in Japanese Examined Patent Publication No. 51-29914 and No.

532-17555, Japanese Patent Application Laid-open No. 1-538682,
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The Pol ynerization Syrup di scharged at stoppage of the
Pol ynmeri zation reaction are extracted from for
exanpl e, the discharge outlet 13 of the reaction
vessel 10 in Iike manner as a conventional treatnent
nmet hod agai nst the polynerization syrup which is
prepared during the polynerization reaction and |Is

transferred and coI I ect ed through a pol ynerization
40. Since an un-reacted raw

SYgH | va anel
Ne ‘{erl a ':inal? is c 5 RRA | Hhe el tkerase Pﬁ’éferable
Pol rd Z&}I Qn %r di schar ged duri ng st oppage
t he "pol ynert z: it Pegé“FF&]r f§d; 4B b Pyﬁﬁ?ﬁ%ﬁtubﬁventlon
is ??P Litpf sch r%e durin ol yneri zation reaction,
ea %Fs?tal °5‘n esegkr A PAYFSKARALdon rate

unreacted raw materi al nononer

tlons |n V\,h
st B oBgon A CPEVERFARoHO BUPSLYReRcbasthe remBtion

transfer method of the above-nentioned
Vesﬁ&iyh%rqe&ﬁﬁ Bl PAYEVaAENDOE g fePPlamesnc@ytemt rate in the
net hod described in Japanese Exam ned Patent
Polgpsrization R¥TUR-483R2thesppeetatabbvenEdonhetheas a
met hod of evaporating and separating the

bolymerdzatiencritte Vsl et spegifiicaldy himibedutiutgisasually
degas extruder is known and, for exanple, nethods
setd%%éﬂ bed70% byJupighte Md&ath&tpﬂ@enﬂiaﬁﬂoﬁ&am
51- 29914 and No. 52-17555, Japanese Patent
is. pfhe ikighen the Grofeetiyity 5I682p0 2EmD- 162 HAT AN the
No. 3-49925 and the |ike are preferable. Wen the
visgeattvof thsrehctisod sys el phesghten@deitid §Peat stirring
motive energy is required. Further. the lower the
pPolymerization rate, the lower the productivity: therefore load
for collecting an unreacted raw material monomer is enlarged.
In the present invention, the raw material monomer
separated and collected from the polymerization Byrup is stored
in a monomer collection tank 41 and if necegsgsary, fed again to
the monomer feed tank 21 to be able to be provided for the
polymerization reaction. Further, the raw material monomer
collected is not limited thereto, but it is preferable that a
polymerization inhibitor {for exXample, "TOPANCL A" and the like)
isletexistat aproportionof 2 to 8 ppm, the oxygen concentration
of a gas phase portion is set at 2 to 8% by volume and further,

the monomer is stored 1n cooled state. specifically, at a low

temperature of, for example, about 0 to 5°C so that the

polymerization reaction does not proceed during stored in a
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is a perf act mxing type reaction vessel, a
pol yneri zation rate at which a nononer is converted
to a polymer In the reaction vessel is generally
equi valent to a polynmer content rate in the
pol yneri zation syrup. In the present invention, the
pol yneri zation rate is not specifically limted, but
is usually set at 40 to 70t by weight. The higher the
morgolé/msri atign rate is, the higher the productivity
e 88|1§rﬁ€FlP§; tapletfopr tive maponess fepdotanke2l. It can
pe act i otgﬁssyst emis heightened and great stirring
© FbPF 68 TaRrgleRe teagubY &eing stared this | whdidet preventing
£h ol¥neri zation rate, the |lower the productivity,
R ERET L2 2 bhen negeidomn ¢k thegereagit ed ovagmeacollected.
materi al nononer is enlarged. In the present
i nv&@Renofhe wentipuemse Podlymend@adri one v dtted mrekent
. collected fromthe polynerization syrup is stored in
inventdiendf eentierown sl on podymeriewttsar,y a §6livent ig
again to the nononer feed tank 21 to be able to be
useg far §he vokymdwizpolomesazcationn i abli sihsdUatditinuous
the raw material nononer <collected is not limted
polymersdeetiboideviced $s fueftheatdiginid @1thel vaRk fopif@ing
inhibitor (for exanple, "TOPANOL A" and the like) is
8 spdveski st #eedipgopbainnel ahd?at @uiipd{Bedd e@nbgen
concentration of a gas phase portion Is set at 2 to
8% Bhre vicdnine canfiedihhed ,solviem o feeBingSchhfhed 444 pump
cooled state, specifically, at a low tenperature of,

(feédmenranplare AbOWPpE1iHi SO A iinfidled RBAd those similar as
pol yneri zation reaction does not proceed during stored

thosa coRPeMbIONRL1SOhLEEIEAN B setf, Ot N URY shi5ent
tank 21. It Can

may be fed into the reaction vegsel after mixing the rawmaterial

monomer and/or the polymerization initiator with it, or may be

directly fed into the reaction vessel. As the above-mentioned

solvent, solvents described later are mentianed.

The continuous solution polymerization device is similar
as the above-mentioned continuous bulk polymerization device
exceplt that a tank for feeding a solvent, a feeding channel,
a pump (feed means) and the like are provided.

Further, the continuous solution polymerization process
ig similarly carried out in like manner as the above-mentioned
continuous bulk polymerization process except that a solvent
is vged for the polymerization reaction. The solvent used for
the polymerization reaction is a solvent suitably set in

accordance with the raw material monomer and the like of the
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be stored for a long termby being stored thus, while
preventing the polynerization reaction of the
unr eact ed nmononer coll ected. Wen the continuous
pol yneri zation of the present invention is continuous
sol ution polynerization, a solvent is wused for the
pol yneri zation reaction; in this case, a continuous
pol ynmeri zation device is further equipped with a tank
f_.Qr. feedi a solvent, a feeding channel and a. punp
cont, e"d’“ﬁea‘r’r?g')q’.t*ﬂ?e RUVOGTH 23RN FPackitvemnd s not
s eeg;Ln channel and punp (feed neans) are not
Pegs, HEELY] | LA A0 o DU ERRke RS | 111G Midensto e, xylene.
ethS ventional ly used can be used. Further, the sol vent
efEengy MStdYilhdsabidyilokatanss) mathwk adcobml ¢ hethyl
raw.materi al _nononer and/or the polynerization
alochodi apetangs Hiegane, quslahexalie,cdernlfind butpl tdmetate,
reacti on vessel. As the above-nentioned solvent,
pentyil, @resages @nphahel dike.are nentioned. The conti nuous
sol ution polynerization device is simlar as the
aboVB- s coptdauowst salobsoh pdd e gt e iodnthe\prsent
. except that a tank for feeding a solvent, a feeding
inveRiapel, a xapions (f Peiin i) Gi(tkg/he) liske P&€d flow rate
provi ded. Further, the continuous sol ution
of Plae yraw imettemia Jomereser,i ansi B (RYYKH)Casrd fboWtfidw rate
i ke manner as the above -nentioned continuous bul k
of fbeyselveat|ofsphoteiimeredpthelatod saltvedk champied ig
for the polynerization reaction. The sol vent used for
prefacabbyyier:i 20tt®P5 eas tdrn@ mosedpseEyLab1§Usd abhY £6tg0 .
in accordance with the raw material nononmer and the

l1o.1i ke of the 30

Examples

The polymerization ofmethyl methacrylate and its stoppage
were carried out using the continuous bulk polymerization device
shown in FIG.1.

The reaction vessel 10 is equipped with a MIG blade (70
rpm) as the stirring blade 11 and the jacket 15 nearly covering
the whole of the reaction vessel. Aperfect mixing type reaction
vessel (an inner volume of 4.7 m?) was used.

Ag the raw material monomer fed by a monomer feed means,
amixturecontaining94.6%byweightofmethylmmthacrylate(MMA),
5.3% by weight of methyl acrylate (MA} and 0.08% by weight of
a chain transfer agent (n-octylmercatan) was used.

As a raw materialmonomer fed by the monomer feed means,
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conti nuous sol ution polynerization reaction and |Is not
specifically limted, but exanples include toluene,

xyl ene, ethyl benzene, nethyl isobutyl ketone, nethyl
al cohol, ethyl alcohol, octane, deoane, cycl ohexane,
decalin, butyl acetate, pentyl acetate and the I|ike.
In the continuous solution polynerization of the
present invention, aratio Ci Din which C (kg/h) is

ey e Lobb O AL, Py WhFe L 13 S U BOAEL s 0 D
s A4 HPHBEE L pdled CcrfA Sy "anlS GHE i o
= CHEIP Blnerke SRATE (e teluthotRtan) (vee ceRednuous

DU AL S S LS L T e the

r 25 the stirring blade 11 and the jacket 15 nearly
“’°“z?§{2é‘w' £69 PHEP\AB| 21dilts ek tilay wadscwasALpaefl att9600

g/ 1 Xi ng type reaction vessel (an inner volune of 4.7
g ) was used. As the raw nmaterial nononmer f ed by a

nononer feed nmeans, a mxture containing 94. 6-%
byweéhghtenpergtpre Ret(i6d rofl anextdeyal Fal1%dDyhecragttion
of nmethyl acrylate (MA) and 0.084; by welght of a

Vesgrdi 1P vagaonsrodgedat(di2Heud ing the denpera tusedid Ass then t
raw mat eri al nrononer fed by the nononmer feed neans, 31

and control means 33.

Further, as a polymerization initiator fed by the
bPolymerization initiator feed means, mixture containing 94.17%
byweightofmethylmethacrylate(MMA),5.27%byweightofnmthyl
acrylate (MA), 0.10% by weight of a chain transfer agent
(n-octylmercatan) and 0.46% by weight of a polymerization
initiator (1,l-di—t-butylperoxy-S,a,5—trimethylcyclohexane)
was used,

A triple-barreled reciprocal pump was used for the
initiator feed pump 25. Further, its feed flow rate was set
at 500 kg/h at the start of polymerization and then, suitably
fluctnated by changing the output value of the pump so that the
temperature T, (°C) in the reaction vessel kept at 175°C.

The polymerization was continuously carried out for about
10 days. Meanwhile, the temperature T; (°C)} in the reaction
vessel was within a range of about 174.8 to 175.2°C.

Then, the polymerization was stopped as follows Ffor
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m xt ure cont ai ni ng94. 62%ywei ght of

nmet hyl net hacryl ate(MVR), 5.30% by wei ght of nethyl
acrylate (MA) and 0.08% by weight of a chain transfer
agent (n-octyl nercaptan) was used. A

qui ntupl e-barrel ed reci procal punp was used for the
mononer feed punp 20 and its feed flowrate was fixed

at 9600 kg/h. The tenperature T2 (C) of an external
wal | of the reaction vessel 10 was controlled at 175C

inspacid athed fasekkives Al tthasinwnstceannside . means
33. Further, as a polynerization initiator fed by the
pol Fﬁ@r fead of the moksretiomt msadni hiattar was stopped by
contai ning 94.17% by wei ght of nethyl nethacrylate
contpad)l ing gh%wmm feednpuhp|25 acOpl the (IWYr hanld)%he
by wei ght of a chain transfer agent (n-octyl nercatan)
mongRG IOt asdfpwwea e twasf adjpstgdwry ehtngingi thé batpit value
(1,1-di-t-butyl peroxy-3,3,5-trinethyl cycl ohexane) was

of thedmoromer pfead Fiump &b vsacmaecahept@mp&@éwﬁédrfqpm in
the initiator feed punp 25. Further, its feed flow

ther abactdons #essall KPtkaith 1a5°the @Ké‘rﬁoﬁmerizatlon was
pol yneri zation and then, suitably fluctuated by

stoppadgEsg 4beubUbREtaNp) L&@&Hé&e@dﬂ&%éﬂ:ﬂé‘%‘ t(“1@) in the
tenperature T1 (C) in the reaction vessel kep at

reat¥hbn VdesdD WL GiEREROA DUy eft 4
for about 10 days. Meanwhile, theagg%?%ﬂghﬁdc%rlng

e T S SR TSl o
of tife kehbeWoniPéssel 10 was controlled at 175°C in like manner
as at polymerization.

After inspection of facilities for about one day, a
predetermined amount of the raw material monomer was fed in like
manner as the above-description, and a mixture of the
polymerization initiator was suitably fluctuated and fed by
changing the output value of the pump so that the temperature
T: (°C) inthereactionvessel keptat175°C, to carry out continuous
polymexrization. Gels were not mixed and a similar polymer as
the polymer before stoppage of the Pelymerization was obtained.

A time required for treatment of stopping the
polymerization was about 30 minutes and a time required for
resuming the polymerization and attaining stationary state was
attained was about 30 minutes. They were greatly shortened in
compariscnwitha conventional process of addingapolymerization

inhibitor (about 6 hours for stopping treatment and about 6 hours
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32 inspection of facilities at the downstream side.
The feed of the polynerization initiator was stopped
by controlling the initiator feed punp 25. On the

ot her hand, the nononer feed flow rate was adjusted
by changi ng the output value of the nononmer feed punp
20 so that the tenperature Tl (C in the reaction
vessel kept at 175C. The pol ymerization was stopped
faor about one day, but the tenperature T1 (C) in the

Ton EeTIBINY ISATURA i thin a range of about 170 to
180¢C,.durin the period. Further, the tenperature T2

(O) o &F AAVeRdiion ks Mt Jemiteh teste aloves

deSd trolled at 175C in |like manner as at
esﬁ’diq;ﬂwtelﬂfk BEFrriqusReshgparadbhicrtiers 1cam ke cagried out
..about_ one day, a predeterm ned anount of the raw

withiton Ao ARSCTARST O (§ha 1A iRt PREeH,
above-description, and a m xture of the
pol yneri zation initiator was suitably fluctuated and
fed by changing the output value of the punp so that
the tenperature Ti. (C in the reaction vessel kept
at 1750C, to carry out continuous polynerization.
Gels were not mixed and a simlar polyner as the
pol ynmer before stoppage of the polynerization was
obtained. Atine required for treatnment of stopping
the polynerization was about 30 m nutes and a tine
required for resum ng the polynerization and
attaining stationary state was attained was about 30
m nutes. They were greatly shortened in conparison
with a conventional process of adding apol yneri zation
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i nhi bitor (about 6 hours for stopping treatnent and
about 6 hours 33 for resumng treatnent). The present
invention is not limted to the above description but
various design nodifications can be carried out

within a scope described in the clains for patent. 34
WHAT IS CLAIMED IS: |- A process for stopping

conti nuous polynerization in which a raw nmateri al

“nugpﬁquﬁﬁﬁéﬂﬁgl ®rized in a reaction vessel by
contin feeding the raw material nononer and a
pol yneri zation -initiator -in the reaction vessel,
whi ch process conprises the steps of, In the mdst of
t he pol yneri zation reaction, stopping feeding of the
pol yrer PREPSRST AN stePpisg chetisneusopolpnselizakibn in
keeping stirring in the reaction vessel. and
whigh 4 fgvgaterdad monomemise psflynvr ized dntereakctionoressel
to the reaction vessel so that a tenperature T, ('C)
by cprtfauonsdy deediogs dheamuva Madrexsiad monoker A4 of
an external wall thereof satisfy a relation
Polymgrdgzaitios byithaténdruthe AQadhion vhesed ,T@dh26h process
The process for stopping continuous polynerization
comprdsegi et steps wfl, inhdhel mitdst todhdentpagmer {Z3dDion
is at a tenperature of from 120 to 2000C. 3. The

reagkdeonssstoppingpfretirgp i theusobphypeeatabhoinitiator to
according to Claim1l, wherein theraw material nononer

thetgaquﬂquvesselwithkeepingstirringinthereactionvessel:
and adjusting a feed flow rate of the raw material monomer to
the reaction vessel so that a temperature T; (°C) in the reaction
vessel and a temperature T, (°C) of an external wall thereof
satisfy a relation represented by the formula:

T,-20 s Ty = Tp+20.

2. The process for stopping continuous polymerization
according to Claim 1, wherein the temperature T; (°C}) is at a

temperature of from 120 to 200°C.

3. The process for stopping continuous polymerization
according to Claim 1, wherein the raw material monomer is methyl

methacrylate.

4. The process for stopping continuous polymerization

according to any one of Claims 1 to 3, wherein the continuous
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net hacryl ate. 4. The process for stopping continuous
pol yneri zation according to any one of Clains | to 3,
wherein the continuous 35 polynerization is a

conti nuous bul k pol ynerization. 36

polymerization is a continuous bulk polymerization,
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