PROCESS FOR STOPPI NG CONTI NUOUS POLYMERI ZATI ON
BACKGROUND OF THE I NVENTION Field of the I nvention The
present invention relates to a process for stopping
conti nuous pol yneri zati on whereby the proceedi ng of

pol yneri zation reaction can be stopped in a short tine
and be resuned in a short time in the continuous
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the like. Description of the Related Art There have
been recently adopted continuous bul k polynerization
processes or continuous sol ution polynerization

processes in which_r teri
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conti nuousl y_added .to a polynerization reaction
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polymers, acrylic acid ester polyners a pol ystyrene,
an ac'F‘?ﬂP @Fesent iutent iate rel\atas toedi Proees§ T wiopping
i ke. A production of nethacrylic acid ester polyners
centhnugus appdyperdratinst whergbat &heppmarepdinge of
- continuous bulk polynerization process in which
pokyherigaitoncreaction-dasdie shoppest dnsackhest n’bi-mgland be
nmet hacrylate (MMA) and a polynerization initiator are
resuhedubniskyshesti himepdhytbei rzanitdnuoesc podymerdzsdiion of
is described in USP 5,728, 793. Wen the pol ynerization
méthatphiof ablMd ssderhpoliyherssandi ther Ddtteout by the
conti nuous bul k pol yneri zati on process, PMWA,

Description of the Related Art

There have been recently adopted continuous bulk
polymerizationprocessesorcmntinuoussolutionpolymerization
processes in which raw matérial monomers, a polymerization
initiator and the like are continuously added to apolymerization
reactionvessel forproductionofmethacrylicacidesterpolymers,
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
polymerization process in which methacrylic acid ester-based
monomers such as methyl methacrylate (MMA) and a polymerization
initiator are continuously fed in a polymerlzation 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 froma reaction
vessel as viscous polynerization liquid (hereinafter
referred to as "pol ynerization syrup"), then
introduced into, for exanple, a degas extruder to
separate and renove unreacted nononers and further
pell etized, for exanple, by a pelletizer, and provided

#ridd o einyenk euaxh P8t Bon Plrocess, PMMA,
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t he above-nenti oned,downstream side, jt i.s require
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downstream side. As a nmethod of stopping the_influx of
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are methods of flow ng- polynerization syrup intg a
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and of stopping polynerization reaction at the
asups trawamasiedd alSiofc yartiouse FMMA eaediatsnf st oppi ng

the polynerization reaction is dependent on the

vol ure pfodustbongef tthiek abovekmenttdomed EMMAgodwhen Herouble

storage tank with a large volune are required for an

isatfspErie At Rdd gds ertpadercr apeldiet lzet vhichiare disposed
it 1s technically very difficult to preserve the
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in the storage tank. Further, the polynerization
reda¥tibnCokbkeshcdoknyhBf $hopageibanknd 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 a method of stopping the influx of polymerization syrup
to the downstream side, there are methods of f£lowing
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 polymerization
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 inspection, repair and the like, and
it is technically very difficult to preserve 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

dRP Ry ot ¢ E%R%%hspk%ukﬁﬂﬁﬁgrhaii9@% tefhﬁatiog and the

react1 on vesse nononer alning the

I rization inhibitor. Consequently, a significant
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reacti on through the ove procedure, and_the ipflux
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cannot be immedi ately stopped when it i S necessary. .
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substitution of the MMA nononer containing the
qfoly moivesrioration pinbilaken to molcwmﬁg?ation vessel is
contai ning a polynerization initiator is required and,
stopped fandathet pobymerizsgtioadithibitenmndedher with an MMA
pol ynmeri zation reaction. SUVMARY OF THE | NVENTI ON It
nenauenijse€edoto tdubgiridssrd thevinside ¢ theovedetdion vessel

process for stopping continuous polynerization
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be stopped in a short tinme and be resunmed in a short
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pol yneri zation. In order to solve the above-nentioned

PUBRAEM zd o P @103 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
It isanobject 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 problem, the present



i nvention provides: (1) a process for stopping

conti nuous polynerization in which a raw materi al
nononer i s polynerized in a reaction vessel by

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

£E*éﬂ€{$ﬁa%fgpidé§actlon st oppi ng feeding of the
po

ynerization initiator to the reaction vessel with
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for sto pln conti nuous pol ymerization according t
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(O is at a tenperature of from 120 to 200C, (3) the
gomprbses othet s5pPAgOE onlnntbasMpaEynef| $hej palymerization

according to the afore-nentioned (1), wherein the raw
redetioh, stoppiog ifeeddnigy bEntheelyeenl zatipy Anitiator to
process for stopping continuous polynerization

tivs redicitd onovege owk th keelpd.naf ot Erobmg Lortde ¥dgction vessel;
(3), wherein the continuous polynerization is a
andtadissing K fapd Flew rateoof theetaw nateriradc eenomer to
for stopping the continuous polymerization of the
PHETRARACHIVEPEE881 50 Ehat af tembaedtufelTal°C) in the reaction
vessel and a temperature T; (°C) of an external wall thereof
satisfy a relation represented by the formula:

T;-20 = Ty s Ty+20,

(2) the process for stopping continuous polymerization
according to the afore-mentioned (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 the afore-mentioned (1), wherein the raw material
monomer is methyl methacrylate, and

(4) the process for stopping continuous polymerization
adco'rding to any one of the afore-mentioned (1) to (3), wherein
the continuous polymerization is a continuous bulk
polymerization.

Namely, the process for stopping the continuous

polymerization of the present invention is characterized in that



4 (i) with 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

mono m?g&_ L F%é_ %@%ﬁﬁ?ﬁ&ﬁ% %?ggjaj.in G4t 43l SPrihgt rdatment

t enper n vessel and a

enperature T2 (C) .of, a xt er nal I :
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formula: T2-20 s T1 s T2+io. According to the process,
?%%dp?%c%eﬂ?ﬁ§m6F156F§HBr'QQFiaﬁorreaction can be
stopped b rennving heat quantity which is ener at ed
by stifi#%gthﬁ faedreficei BALVBSS FaSﬁBHtHQiFg?§0r in the
wi thout feeding a polynerization inhibitor in the
abave foenvienell, repctiiphgvassedudsdsiepued . ofnd r aw
mat eri al nonomer so that the tenperature in the
react i phivpssied fessp£linvpredet efnthedrav digpeeztag arionomer to
and only extracting a polymnerization syrup or a raw

fRé rdadt 1ONOF@Esé hereiabfistied tdrethiatr @ tempectiturey T, (°C)
referred to as 'Pol ynerization Syrup') whose anount is

SANRA R tiloh VRakedf ahder ftethpedwtiilecT, A°CYDOH L external
while further keeping the tenperature in the reaction

¥EE5 6 £ NiHEh redt il peesent sabyssyi @rebdtioniglepresented by
pol ynerization inhibitor is not necessarily fed in a
ER&CELPHuYgSSEl for stopping

T,-20 = T; = Ty+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 like without
feeding a polymerization inhibitor in the reaction vessel,
feeding a reduced amount of a raw material monomer so that the
temperature in thé reaction vessel keeps a predetermined
temperature, and only extracting a polymerizatlon syrup or a
raw material moncomer (hereinafter, these are collectively
referredtoas "PolymerizationSyrup”) whose amount is 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

inhibitor isnot necessarily fed inareactionvessel for stopping

the polymerization reaction, a polymerization inhibitor which



t he polynerization reaction, a polynerization

i nhibitor 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
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of the raw material nonomer to the reaction vessel

tinel sav rraberialtMenp®agsi on vessel have been stopped.

On the other hand, in the process for stopping

cont i nweesrdbog yierd comven tdonale conddapoys, pedymgxization,
during stopping the polynerization reaction an anount
afr&omaterizd monoferupnderoiywertizatdbont sprepexishilng in a
vessel is reduced to the anpbunt necessary for

+EAPYioN veeak 1quard béypnwubat litnteeiwet th ad-dwmaterial mpnomer
in the reaction vessel and the |ike. Further, since a
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vessel as shown in the above-nentioned (ii), the
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carried out as shown in the above-nentioned (i) in
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proce€di ng excessive polynerization reaction by the
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On the other hand, in the process for stopping continuous

polymerization of the pfesent 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 shown in the above-mentioned (1i), the stirring in the reaction
vessel is continuously carried out as shown in the
above-mentioned (1) in order to pi:event from locally changing
temperature, proceeding excessive polymerization reaction by
the temperature change,increasing pressure in the reaction
vessel and the 1ike. Further, in the present invention, as shown

in the above-mentioned (1ii), the feedof therawmaterial monomer



vessel and the like. Further, in the present

i nvention, as shown 1in the above-nentioned (111), the
feed of the raw material nmonomer 6 in the reaction
vessel is adjusted and the Pol ynerization Syrup, is
extracted fromthe reaction vessel so that heat
guantity which 1is generated by stirring in the
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of the reaction vessel is not carried out
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can be prevented. Further, in the process for stopping
temparatusas inp@hynvﬁagaﬂ-panvgsspﬂe tor exeseedh Foerred,
when the tenperature in the reaction vessel is at a
pollgnpeiatbienofefcbipa20anobe0pcevented.nsFUEthery hén the
reaction vessel is kept at a conparatively high
pressntiaivent;ionhefaf exanpl ée siacemiiupt f codbing the inside
pol ynmeri zation reaction can be carried out further
of fhediedetyon veyddieby thdapketessrifoundingpilng outer wall
conti nuous polynerization of the present invention is

ofPEREerabbe1bar vessslli ABous thekhkrieldy varti,z aheomxalessive
nmet hyl nethacrylate as a raw material nonomer.
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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 c_omparatively
high temperature; therefore, the resumption of the
polymerization reaction can be carried out further immediately.

Further, the process for Vstopp:l.ng continuous
polymerization of the present invention is 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 the polymerizationreactioncanbesmoothly carried

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
snoot-hly carried out while suppressing the
consunption of a raw material nononer 7 and thernma
energy. Consequently, according to the process for

st oppi ng continuous polynerization of the present
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DESCRI PTI ON_.OF THE | NVENTI ON The continuous .
gempasatidelynshort nelpy sush asnFeverss tenpdripites to about
conti nuous bul k pol yneri zati on and conti nuous sol ution
pevensiiheursand evenh oy adong thve fudhasione day to several
mat eri al nononer includes a nethacrylic acid ester

dewsner, an acrylic acid ester nononer, styrene,
acrylonitrile and the Iike. These nononers may be used

al one or two or nore maybe used in conbination

thereof. Further, rubber polynmers such as.
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di ssolution. Here, the continuous bul k pol ynerization

usi ng pIGTet DaCcA Y16 dth GSdk sHEWIHE oS etbciiiment of the
mat eri al nmonomer is

present invention.

DETAILED DESCRIPTION OF THE INVENTION

The continuous polymerization in the present invention
includes continuous bulk polymerization and continuous solution
polymerization.

~ Inthepresent invention, the rawmaterialmonomer includes

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 raw material



illustrated bel ow as an exanple but it is not l[imted
thereto. The nethacrylic acid ester nononmer being the
raw material 8 nononer 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

m@HSMS?”fEtﬁ@@%@éﬁic%fif‘aﬂrﬂ@é@, igut Mlamples include an

specifically limted, but” exanpl es include al kyl
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t hacryl a et h net ryl at - pyl
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met hacryl at.e, isobutyl nethacrylate, sec-hutyl
ot hethd| by ' §5hq gV rtankied alkvhsphacrylate is
net hacryl ate, n-octyl _nethacrylate, |auryl
n%tw%%ﬁﬂlﬁt@d‘f%ﬁle%% pypRPeegninehade gaigyl having 1
Among these, nethyl nethacrylate is preferabe. The
taelBacaybeps aciliarster Hmoreechile examples neht thaeglkyl
exenplification nay be used alone or two or nore nay
mpthacrylate igobidemedhylhwetbacryrliataerethiemethacrylate,
met hacrylic acid ester nononer of the.
n apovpyhemétbaedytatepl Lsopabpph mebhacrgjater, mnabutyl
net hacrylic acid ester-based polynmer or may form a
mébhatyyrate onisoli gl etdtdiacicyiie/ naeic~diutyly megthacrylate,
nmononer in a proportion of 20% by weight or |ess.
t&x00ph €91 OhethecPueeAt hoRell mephhyrglatall a-votyll

nmononer include acrylic acid esters such as nethyl
mé€hitAyBate, lauryl methacrylate, stearyl methacrylate and the
like. Among these, methyl methacrylate is preferabe.

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

Further, the methacrylic ac:l.d ester monomer of the .
above-mentioned exemplification alone may form a methacrylic
acidester-based polymer or may forma copolymer containingother
copolymerizable vinyl monomer in a proportion of 20% by weight
or less.

Examples of the above-mentioned copo'lymerizable vinyl
monomer include acrylic acid esters such as methyl acrylate,
ethyl acrylate, propyl acrylate, butyl acrylate and 2 -ethylhéxyl

acrylate; unsaturated carboxylic acids or acid anhydrides such

as acrylic acid, methacrylic acid, maleic acid, itaconic acid,



ethyl acrylate, propyl acrylate, butyl acrylate and 2
-ethyl hexyl acrylate; unsaturated carboxylic acids or
aci d anhydrides such as acrylic acid, methacrylic
acid, malefic acid, itaconic acid, 9 naleic anhydride
and itaconi c anhydride; hydroxyl group-containing
nmononers such as 2-hydroxyet hyl acryl ate,

= 0 a I 0 ac
§§E¥gé éMH?EP?he &hd! 2tgcolRl Qhﬁg&f@he, hith2bgyl

roxye acry ate Xypr opy
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nmet hacryl ate; styrene-based nononers such as styrene
neRcglyeenyl methasrylats ¢ nitragan woniadining apnogiers such
the polynerization initiator is selected in
as carurheeidet hmeathetywbambde ngaanybopédtrile.or a
kind of the raw material nononer used for
methacryianitnile cdibcetonrddry lentidspand Alwakthylaminoethyl
limted, but for exanple, radical initiators are
methacrngtiat&xaepbeg gfotpecabbatrimgt monewleradsuah as allyl
initiator include azo conpounds such as
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In the present invention, the polymerization initiator
is selected in accordance with a polymer being an ocbjective or
a 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 compounds such as azobisisobutyronitrile,
azobisdimethylvaleronitrile, azobiscyclohexanenitrile,
1,1'-azobis(l-acétoxy-1-pheny1ethane), dimethyl
2,2'—azobisisobutfrate and 4,4’ -azobis-4-cyanovaleric acid;
organic peroxides such as benzoyl peroxide, lauroylperoxide,
acetylperoxide, caproyl peroxide, 2,4-dichlorobenzoylperoxide,

isobutylperoxide, acetylcyclohexylsulfonylperoxide,

t-butylperoxypivalate, t-butylperoxy-2-ethyl hexanoate,

10



organi c peroxi des such as benzoyl peroxide,

| aur oyl per oxi de, acetyl peroxi de, caproyl peroxide,
2, 4-di chl orobenzoyl peroxi de, isobutyl peroxide,
acetyl cycl ohexyl sul f onyl per oxi de,

t- butyl peroxypi val ate, t-butyl peroxy-2-ethyl
hexanoate, 10 1, 1-di-t-butyl peroxycycl ohexane,

e D o e

-t er ox ri net hyl cycl ohexane,

i399§QQ¥L§§?§§§gE8§&bgn§tgktrimethylcyclohexane,

I §0pr opyl I carbonat &,
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2- et hyi hexyl per oxydi car bonat e,
bEePROPYRREYPEYELERERYPREEr o FAPERPHIRSTOXyd1lcarbonate,
t - anmyl per oxy- 2- et hyl hexanoat e,
isobutylperpyrdipprbangtper Sxputmpperoryddsesgbonate,
1,1, 2-trinethyl propyl peroxy-2-ethyl hexanoat e,
n-butylperoxydiopropphtapndcetbydhexylperoxydicarbonate,
t - anmyl per oxyi sopropyl nonocar bonat e,

bib(4yt pbutyicctkbhekid}pbrozylddoarbonate,

t-butyl peroxyal | yl carbonate, t-butyl peroxyisopropyl
taahpbhpéeoxi-2-8tRyleheagnbhykhut yl per oxyi sopr oyl
nonocar bonate, 1,1, 2-trianethyl propyl peroxyi sopr oyl

1p0p8agbesetamethylbutylperoxyethyl hexanoate,
1,1, 3,3-tetranet hyl butyl per oxyi sononat e,
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tert-butyl peroxybenzoate. ese polymerization
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used Tn conbl nation.” The conpoundi ng anmount of t
06866 bbRAEL At RLbhiByIBbroxy-2-ethylhexyl carbonate,
t-butylperoxyallyl carbonate, t-butylperoxyisopropyl
carbonate, 1,1,3,3-tetramethylbutylperoxyisoproyl
monocarbonate, 1,1,2-triamethylpropylperoxylisoproyl
monocarbonate, 1,1,3,3-tetramethylbutylperoxylsononate,
1,1,2-trimethylpropylperoxylsononate and
tert-butylperoxybenzoate. These polymerization initiators
may be used alone or two or more may be used in combination.

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

The radical polymerization initiators are not

specifically limited, but are preferably compounds whose

half-1life 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 or less. Wien the half-life tine at pol ynerization

or.: EHEEr Alyén the ﬁ&?fj-?ﬂﬁe tihfe &8Iy SRRAd diStéhf¥rature

erefore, there is ear that i1t IS not suitable Tor

i% g&/ roi t !t%% rzfe%%gﬁp :%éeteiale 1sC Q&Bwueﬂérgghg‘?ﬁ there is

yneri dation. sent 1 nvention, a

transfer ent e S for.adiusti
£4R5 SBara €l BRE S teutf Fom Bpy Ikt ikplichdteaction by the
above- nentioned chain transfer agent may be either a
COfd LoYs, R RELEREF1Z3TL0Rf er agent or a pol y-
functional chain transfer agent, and specific
examfifedhienpragens kpvertienpt ahakpydransfer agent may be
propyl mecapt an, butyl nmecapt an, hexyl necapt ane,
usad g ugting theymolsqulat pebghtinet a polymer to be
dodecyl necapt an; aromati c necaptans such as
pyepEBadecapt an and thiocresol; necaptans having 18 or
| ess of carbon atons such as ethylene thioglycol;
pol y Ty iab catecaden tsl anech chaiat hyplamsfeyl pgent may be either
neopentyl glycol, trimethyl ol propane, pentaerythritol,
amopent @es yidnal ehainrtimenitar ygd t bela poldy sthurgtidnal chain
conmpounds whose hydroxyl group is esterified with

tidtdrHy agbnt , 28nd PeciEi®ekanppECElude a1kYl mercaptans
1, 4- di hydr onapht hal ene;
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
thioglycol; polyhydric alcohols such as ethylene glycol,
neopentyl glycol, trimethylolpropane, pentaerythritol,
dipentaerythritol,tripentaerythritdlandsorbitol;compounds
whose hydroxyl group is esterified with thioglycolic acid or
3-mercaptopropionic acid; 1,4-dihydronaphthalene;
1,4,5,8-tetrahydronaphthalene; f-terpinen; terpinolene;
l,4-cyclohexadiene; 1,4-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 chaln 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; O0-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.
Since an anmount of the chain transfer agent differs
dependi ng on the kind of the chain transfer agent to

il%eiéjﬁﬁqispé@iﬁicéﬁl*‘@&nﬁ@%ﬁi,fﬂ@@ EYr dfamEete , PHen Mé¥aptans
exanpl e, 'when nmecaptans are used, it is preferably

SO, PH BRESL EL) pAORerE pphen e oo

e raw nat an prefera

100 oy YR ond Belimel Sl L Sp R Mz
035 m@ ig FIG 1 The,cgﬂginuous bul k pol yneri zati on

8 i RYFPE1RY s equipped with: a reaction

vessel 10, a stirring blade 11 for stjrri ontents

't nEPPBadiloie trakidh 13 garrisd Attt SIS Fo @ cont inuous
detection neans 14 for detecting the rotationa

brd kb e lymerpsaddon, deyigeadbown ind¥Shdr- f eed neans
(specifically, a nmonomer feed punp 20) for feeding

t he r Thercantinpons ol PedyraEiEasionodevies ghown in FIG.1
initiator feed nmeans (specifically, an initiator feed
iguepuipppdf eitheedi ng a pol ynerization initiator to

the reaction vessel 10,

- a reaction vessel 10,

- astirringblade 11 for stirringcontents 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 monomer to the reaction vessel 10,
- initiator feed means (specifically, an initiator feed pump
25) for feeding a polymerizationinitiator to the reactionvessel
10,

temperature detection means (specifically, a temperature

sensor 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
vessal 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 flowrate control neans 32

t ' s Ak ts ' [

vpbef 10 0P Bebifiny (R ddidofn BAAULEY ERp LM t1ator
st opping .t fe [.ngLLgt y e alti

e3ed Faain. Foncihnrtlebr tped Bhny 253y whilh, sTbBpang, tne
t he I rization reaction caused b tr.oyhl e at

pobEmabindt Ton mearhiom tadaa SRacErnb fo L R ddimstrean
mononmer feed flow rate control nmeans 31 for

st@atPoPfi Bet Feactlew VeF&eds the raw material nonomer
fed to the reaction vessel 10 and for controlling the

- fegnpmep W aedt £1ow rader gankuedrpaans nphdiry aoptinedling the
nonomer feed neans (the nononmer feed punp 20) to keep

f 1bre nedrepef dthe vaivma terizhoonomercfed|tol phgtreaction vessel
predet erm ned tenperature when the polynerization

10 emred i for icontxtodideds hbeatisedt fbowl xate gferidreatnaw material
the downstream side D of the reaction vessel, and

mbeoper aby rehé dparsdnientf il neEnts dltheeansmoderf deed pump 20)
adjusting the setting tenperature of the tenperature

tadkosh "ERé teapscatiite LACkRe #bhctliont hesselt Louatsa

bul k pol yneri zation device shown in FIG 1, the
pFE&8ELLPRINES K mpdld urWwheReehbi S&l ywerifat o t¥Hction is
stopped because trouble is generated at the downétream 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}.

In the continuousbulkpolymerizationdevice shown inFIG.1,
the reaction vessel 10 is not specifically limited, but
preferably is a perfect mixing type reaction vessel which can
form substantially perfect mixing condition in the reaction
vessel.

The stirringblade 1l for stirring contents in the reaction
vessel 10 is not specifically limited, but examples include a
MIG blade, a MAX BLEND blade (a trade mark; manufactured by

Sumitomo Heavy IndustriesLtd. ), apaddleblade, adoublehelical

" blade, a Full Zone blade (manufactured by Shinko Pantec Co.,

14



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

uI y | rq. . a
BT R, PIREY | B8 e it oA RBERLE YA BEfes An the
by_Shi nko_Pant ec, Co. 14 Ltd. and the Like. _Lt S
BheFFLBT Ve R phota PERSF: Fos trEpRE” shdSeiblnesebet 1n tne
in order to inprove stirring effect in the reaction
peackionThesSfPdher the stirring efficiency of the
stirring blade 11 is, the nore preferable it is.
HoweveFheieiohay thengtipring e ¥BNGE of k3R s tixing blade
necessity, it is not preferable because by carrying
blutisst thei more paedenablexd&sts v e Howeveguwhentgtirring motive
added to reaction solution. The stirring notive energy
eésengy ispexiderdhlan hecesedtybuitpiefrertapnefiesrapls because
20 kWnB and nore preferably is 1 to 15 kWnB. The
by gherry heg \Giec @tiitryrinly bperatdentevvesgitrerheast (@uantity is
t he higher the polyner content in the reaction

83668 Mo reaetiangseltiifofl i IThe G IHrivey ABELYE ésergy is not
preferably set to be. As described above, since the

ShéeLFDganiytineniay eBht préfdFbIeasto 05 £'6e36 &W /e and more
conti nuously carried out during the stoppage of
PPLYSBELIFLOM NERGl &fr/iP .t NER O EERNEr iIthERiisUdsity of the
reaction system 1s (or the higher the polymer content in the
reaction system), the larger the stirring motive energy is
preferably set to be.

As described above, since the stirring of the contents
in the reaction vessel 1s 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
a predetermined temperature, and the PolymerizationASyrup_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 feed are extracted from

&Fﬁﬁi?ﬁcghankgﬁﬁsgk.cgﬁgtghkrring bl ade 11 is equi pped

e rotatfonal nunber detection nmeans 14 for

2] USt g kE8eLOLR" LRULoRUIBEE. voTlE1r 9624008k the

nunber TS hear ne neri za

reaction a in the stoppage, of | ynerizatio 5

héLEmeo aahlen eai Som danot SRl Ll et put state
reaction vessel 10 during t he gl nmerj zation_ reaction

18 Whhich gasi phese | is roti %B,staa? al Ly incindg dﬁleggénafter:
ghase is not substantially included (hereinafter, the
hatstate isfeefenred tosast (Fyll ldaud&ehpte))iks preferable.
preferable. Problens that gels adhere and grow on the

Problemal thaticgebs adihere card | @row cwscthe glnyrex wall (face of
quality of a polynmer is lowered by mxing of the gels

the deagqiionevne ssle I lonentbatrihggqubyityrol agolywerf is|lowered
liquid state in the reaction vessel 10. Further, when
bhanifxilng bf dhiedgsl siican 1se paewesh tieid £ihem peantrirdmng/,e8p lorming
10, the whole volunme of the reaction vessel 10 can be

ehéenilyeliyutitli staed i 6he et ton ves@le Do . paryier, when
therefore, the production efficiency of the polyner

€88 HAell MM st¥Wtbhis espehdd tih &heeiBadtionh vessel 10, the
attaining the full liquid state in the reaction
WES5Eko18meld it MO Sk acA¥aR e 'EH BAH be effectivelyutilized
for preparation of the polymer; therefore, the production
efficiency of the polymer can be improved.

With respect to a method for attaining the full liguid
state in 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 sys‘te-m
at the uppermost portion of the reaction vessel 10. Further,
the pressure in the reaction vessel 10 is adjusted so as to be
preslsure 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

é@é@%:iﬁﬂ?s FHNOLE R0’ shﬁgﬁ%@iﬁgﬁyi Sedlie £rBACtNOBxternal

n order not to generate the“gas of the raw

PLELT o RS She yoB o1 G508k A0 e sgpce an
vessel

' f bl e th tate . n. th i

e Bty Somser LBhE T AmiPeR RS FRE B hgeRRR ature 1n
16 outgoi ngs of heat does not substanti al | o%cur from

thee reactipn vessal sRYoPe: At ab AR RIY, Gl tRRPETAGITe to

to let the state in the reaction vessel 10 be an

thrtlest the axtarnal vakperandps ¢ #reHLicopeansg farebspining
may be set at nearly equal tenperature to that of the

the adbhabatdtistated for exampief as demarited lawen; tppgerature
the adi abatic state, for exanple, as described | ater,
dd&ipetment meandjsisthnesta jecket dbcwhbeh gapaskhistl semperature
whi ch can adjust tenperature surrounding the external
suttowiding tisacéxbernadsedllOof sthaeneéachidn Pesbednd0 is
that gels adhere and grow on the inner wall face of
ndetig@ed ] on vessel 10 or that the quality of a

polymer is |owered by m xing of the gels can be

pr evergesh f it Batugsi 8B dlerd and 8ok th tHbl ihndtivhll face
state in the reaction vessel 10. Further, by form ng
df&He!ldeddtddrd valsdled 1D bPEth&BCEAO UM} of a polymer is
lowered -by mixing of thé gels can be prevented from occurring
by forming the full liguid 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 éxcessive reaction can be
imparted. However, it is not preferable that the temperature
of the external wall of the reaction vessel is set as too high
in comparison with temperature in the reaction vessel, becduse
excessive heat is added in the reaction vessel. The less the
temperature difference between the inside of the reaction vessel
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 wall

of the reaction vessel is set as too high in

conparison with tenperature in the reaction vessel,

becayse ' ' el oh Seafdedhd n i

vesod thRBFERERL IREL o b e Az dRn hgat ana
t.he. . nsj of. fhe react i S n

- stk hERE Wnldf psR GRhSER YR, srREeASELEE VIR, 10 are
it .i.s, and specjfical P referable to _adjust

usind 13- 7RBP YR €hop i oot iR TR RvF R avr SrEaBgRPe, The

. 5C at the stationary state of the ;ol rrerizatiog

head.A4anL t1YhAeh Ehe BSdiIRIr 22 A SYEUR FpBRVe L5 determined
pol ynmeri zation heat and stirring heat which are

bygthe ik raket of theaRplymeyd §aELoneSHFEP . $ReALfic heat and
renoved when Pol ynerization Syrup are extracted. The

thiec dempearatiune Wi dine: po lymentaa tdarn geadign« enove i s

. determned by the flowrate of the Polynerization
Syr uffhes periperativgat iandhe reachiper atasseloflQ et the

- polynerization reaction. The tenperature in the

polgacinioatiessedadfiai 1§ fduagmlatest i accondapaemidh various
fluctuated in accordance with various conditions

comdiitiods agt sl dldinpsyatiehargstdte ant aprotfsmedifically
l[imted, but is usually set at about 120 to 200C and

1iRARH 2BL¥ 108Ua11304 € at/RbouliBib the20 67 8hAIprFSEdfably

extrenely high, for exanple, the syndiotacticity of a

avdRley 8o @R @li?'&'eé.i WA t gt iy SRRt dnely high,

anount of an oligoner Is Increased; as a
for example, the syndiotacticityof apolymerobtainedis 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 matexial monomer
in the reaction vessel 10 is not specifically limited, but is
usually 15 minutes to 6 hours, preferably 15 minutes to 3 hours
ﬁnd more preferably20minutestol.5hours. Whentheresidential
time of the raw material monomer is elongated beyohd 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 1is
a reaction product is lowered. The above-mentioned average

residential time can be suitably adjusted by éhanging the feed

18



result, fear of lowering the heat resistance property
of a resin 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
andnnre preferably 20 mnutes to 1.5 hours. Wen the

%Q‘tga%f tth by H&%eﬁ‘é(l”ﬁnb%"ohé' fée"unift time.

ongate eyon neceSS|ty, e preparation -anount of

and ¢ np e taingt, Tedf méffaT 4o .@?{amﬁc L8B3 fiither £eca
o 280k FRLEPY i‘ﬁ%ﬁt%%tf‘é’éd%éa%%f Reftorkes #n a zeea

above-nenti oned avera residential time can he
dpleiold &8j khecdeny angneﬁge&héof éédmeféiﬂn&ﬂ rate
of the raw material nonomer per a unit tinme.

nononeFhedeenomren £eedopuBR 2L s, nqmépﬁé’%ﬁﬁé’ﬁlﬂ-@eﬁimited but

punp 20 for introducing the raw material nononmer from

asf prdferabdy a2puopt Whichacan ofel cthe|fag Elow rate of the
nmenti oned. The nonomer feed punp 20 is not

specinbiteziib] momiomed, ot the peetddebl wessednpd Owaitcia

can set the feed flowrate of the raw materi al
predseerimihedt Amouaact i SpevtfieallP, anudtiple-barreled
predet erm ned anmount. Specifically, multiple-barreled

reciprocal puips such as a doublle-barreled pump, a
triple-barreled punp and a qui ntupl e-barreled punp are

prebeeabhyraeell ey anfddangiibtuplb-barieied pHmpUERe

such as a doubl e-barreled non pulsation netering
BrEReranily MSr PGhEE! §hd non pulsation metering pumps such as
a double-barrelednonpulsationmetering pump, a triple-barreled
non pulsation metering pump and a quintuple-barreled non
pulsation metering pump are more preferably mentioned.

The feed flowrate of the rawmaterial monomer by the monomer
feed pump 20 can be controlled by a monomer feed £low rate control
means 31l inacontrolportion30describedlaterandcanbesuitably
adjusted when the residential time of the polymerization syrup
in the reaction vessel 10 is to be changed. Further, during
the stoppage of the polymerization reaction, the feed flow rate
of the raw material monomer can be adjusted so that heat quantity
which are generated by the actuation of the stirring blade 11
is removed and the temperature in the reaction vessel keeps a
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 qui ntupl e-barrel ed
non pul sation netering punp are nore preferably
mentioned. The feed flow rate of the raw materi al
nonomer by the nononmer feed punp 20 can be controlled
by a nononer feed flow rate control neans 31 in a
control portion 30 described |later and can be suitably

m&‘ébk‘i&@%&ﬂ&ﬁeﬂ‘fs r&ﬁir?@éﬂ%@‘wﬂﬁﬂ“ihgf £bB8& orifice 12 of the

polymerization syrup in the reaction vessel 10 is to

rggffhéﬂ.g@g s frige{lﬁ%éﬁ n%emé dé‘%l Ao rahcgnt{e{iet(ﬁipe) 23.

ynerli za Ion reac

é%%%”f??@ér' %meﬁ?’%r 36505 HAHERY BT S 00mEt EES8h q1ge £rom
N, Hor oGRSt SR B4 Lo o

tenperature. As shown in FIG 1, a nononer feed tank 21
at o uRg tOeen gide1andeihg phoviermentdoned SaraceElfife H2 1s
. the feed orifice 12 of the reaction vessel 10 through

seen@tordevwnesyeanskis . ephgs apsangg@en e abevecmgntioned

punp 20 is situated at a downstream side from the
mononer f fegbdhannkl 2213 wh durtthe moa dreat ingedndaeo 2iing device

seen at an upstream side and the above-nentioned feed
22rfidr deedildng ors eenlingattiewnawrmabesialk memuners fed in the

arranged on the above-nenti oned nononer feed channel

rédct fon vbeseld hephppgopidatedempe rdtvred s PArthér arranged
heating or cooling the raw material nononer fed in the

at ceiséd | @Psteesk! sifel 0 appropriate tenperature is

further arranged at the upstream side. The

t enperd Wsndrd fierd ¢ "B il nEied 1 foner Hed to the
reaction vessel 10 is not specifically limited, but since it
may be a factor which collapses thermal balance in the reaction
vessel and fluctuates polymerization temperature, it is
preferable toappropriatelyad] ust the temperature by theheating
and cooling device 22. On the other hand, in case, during the
stoppage of the polimerization reaction, the feed flow rate of
the raw material monomer is adjusted so that heat guantity which
is generated by the actuation of the stirring blade 11 is 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 monomer can be respectively

set low or 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,

duri ng AdhehesiAppageoef £6 & :ﬂé&dérerﬂo&abkaﬁpaﬁa%heninitiator
the feed flowrate of the raw materi al nononer is

FdiedS pRrhpS 25t BB hRekoAUaThit Xbﬁgﬁgﬂ?ﬁizs.agfaﬁrfﬁggigﬁgr from

the actuation of the stirring I'S renove
t
373, ERERCORLIAER Bt 06 s UBp(SRIF BRI, b, paptionc.
fl dj t
héterf‘é’ﬁm“ﬁ%ﬂ%ﬁspee” PRarame ol 15 Rat: “réﬂrﬁia?ﬂfsffﬂmed

b % r.aw nateré$ nnnoner can e respecti velé
Ptht§h PrPEPTERINPPUMR BRER BRI RPENEDSN ??9 “10w Tate of
decrease or increase the feed flow rate of the raw

FReePPAYMABAGAELON BN AELakRT| Hte dthe Heacd iammvessedr 10 at a

exanple, the initiator 25 for introducing a
pEEfRterrinednanont at o‘-ipep%ﬁfcq { ddkeotheahovie-mentioned
into the reaction vessel 10 is nentioned. The
manpmgro fede puppnR 028 multdpispdartedad ywddipnexil pump is
but is preferably a punp which can set the feed fl ow
paeferablytmenpblynediaral isononrpulsdtton mted:erhiong pump is more
reaction vessel 10 at a predeterm ned anount.

prefeiraball menltilbaedhe above- nenti oned nononer feed

punp 20 a nultiple-barreled reciprocal punp is

pr ef er #hkyf s@d Elowetia 88 bR tRap ¢t 1 24t 16 Anlid atéFby the

is nore preferably nentioned.

initiator 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 vessél 10 is to 5e adjusted
and the like, it can be suitably adjusted. PFurther, when the
Polymerization reaction is to be stopped, the feed of the
polymer:l.zation 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
a polymerization initiator; hereilnafter 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 initlator feed pump 25 is situated
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The feed flow rate of the polynerization initiator by

the initiator feed punp 25 can be controlled by the
initiator feed flow.rate control nmeans 32 in the

control portion 30 described |later. Wen the

pol yneri zation reaction is to be stopped, or when the
tenperature in the reaction vessel 10 is to be
addpudownstandmt Sikdéi feom itthe dmita 461 Fele 28n#Sb60when the
Furt her, when the polynerization reaction is to be
Istigipddr Heed eethiofe N8 AN B igAigitddin IHdd dfa the
stopped by the initiator feed flow rate control neans

abdvelmentaWhedd £Eb@ drifct N3 iy %reécne?gr E?ﬂéﬁﬂ%&ream side,

storing the polynerization initiator

ah@%téffﬂ%é@m?aec QBB@ED}nggtiﬁlgal Xﬂg?#ég&%gﬁe?& channel

.I.m ltl at O!‘; ger el na. tger OCI(:JaSI ona y rle . q
HTPEERAGEL AT B D i 2R e o
i oiti f [ 28. T
oA o5 FE o RO LSk ARGt pmarmese

1Bit%e fromt:Ee initiator feed tank 26 when the
P TRRTIPF Late temResgturedatusthar axrengedat the upatream
S&ge above-nmentioned feed orifice 12 is seen at a
finst ream side, and is arranged on the
above-mentioned initiator feed channel 28. Further, a
heat | FgPsRdvhish iake gtored 2 the ahaws-mendrdonesbinigiator
the Polynerization Initiator fed in the reaction
foedd@nk 36 andl Sedrimhd the nempkion weesed Tubyhehe initiator
arranged at the upstream side. Those which are stored
fead means 2y~ nehtbewepolynerdzation initiator alone but may

be the raw material monomer containing the polymerization
initiator (or further containingother components such as a chain
transfer agent). For example, when the polymerization
initiatoralone is fedinto the reactionvessel 10 by theinitiator
feed means, there is fear that the polymerizétion 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
initiator feed means.

The temperature of the Polymerization Initiator and the
like fed into the reaction vessel 10 is not specifically 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
}hisipaedieraibdreeto sul dbilytad fust tleatenperueasebylthdieating
the initiator feed nmeans, there is fear that the

qod yoesl vied | deviesc2Ton  proceeds locally in the
reacti on vessel 10 depending on condition at feed,

but sugh & turfdRIne dorSotysH rﬁyarfsee%}»f‘gdé{@é@in% the

prelimnarily prepared m xture of the polynmerizatio

tegd A ire 3Rd i.al, 1M t he
rezg:t i on I\‘/eesse}:ﬁggr%%i%ﬁ %irer?i%te At %?Pferexe rr]gea’n  tqfgerature
and the

I i.zation_.lnitiator
S 35118 il {0 Y Bk 014 Llortilld Semsor 3
but _si a_factor

ifically |imted, e it _may, be
RS & ieehndAbEE peRtorcwiiion he PLLBAFEA Jostee inside
fluctuyagtes pol rization tenperature 22 it is
b ret o il ih 4 coh dimmatimAntect Sheytemperature
%eg&i@[]% and cool ing device 27. As a ten€erature
Ode FEACHESRs SY8temeBierPAginnthe (xeget honreesseli nk0, and
eaction vessel, for exanple, a tenperature. sensor 35
the hiker obel. ths sifuatesd posd tiompeEathe ctempeoatisse sensor
include a tenperature sensor which is situated in the
angdsigs detecitd one method wass @otl 0 imvddedarthdinednt.l v
detect the tenperature of the reaction system stored
i n t h&hpctemperatussdin the meattion 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, a jacket covering the external wall
of the reaction vessel is preferablymentioned £rom the viewpoint
of letting the inside of the reaction vessel be adlabatic 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

dat a fehe|jad®etols BROWACESPIGY 1HeHNbENddgi0the @@hperature
flow rate by the nononer feed neans or the |n|t|ator

ifethe "?@5@%1&? vd6sd EMREGY U, ﬂﬁ&b&t g{ dmb'sn{eqihum such

adJ usting the tenperature "of t e extern

as et n«%ﬁ ‘fﬁff%ftet:ﬁ%ndeéé l&c ﬂeé@iﬁ&tméﬁi’&fﬂ%ﬁ P heating

e reac Vesse

situate the r tJjon and_t he

Fest B Eepd HARpho Jeai SupSRasuPR gt (The e L5 can
wal | ﬁg eacai ngsel is preferably nentioned
be SHAL ia&{,{}bﬁ by ithediqmpRr 4Hrs 9E pgessureRE the heating
reaction vessel be adiabatic state and a.iacket 15
BRI LR kpd he TReaPPRtERG Bediue, tatrodurediinte the jacket 15
reaction vessel 10 is nore preferably nentioned. 23
i{me’ep@@p&qun atheating mediun diagharge ghapseldd . Further,
tenperature in the reaction vessel 10 by introducing
thettemperature andh presssmeant hbe jacket ol angydetected by
heati ng medi um from a heating nediumfeed channel 16.
disensmpenchuas sofemperpévket sdisenrd3é6 hocatietladmh ythe heating
adjusted by the tenperature or pressure of the heating
madi umdi edha¥he cheainelol TediThe 1odaoedpeod Lithbastdiethe sensor
jacket 15 is renoved from a heating medi um di scharge
ficael tid tenpdrifiure 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 preferably controlled at 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 necessity of controlling feed flowrate by themonomer

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

téapechtibe OadjubtinbAt] MekAb 1B. thiee jaekpyfenbzathensetting
reaction in the reaction vessel 10 is preferably

fanpéLat@Hb o the keARIdYh BirdaB9aklhep e can be adjusted
tenperature fromthe viewoint of making the quality

% oA EIng P abede e ntihal! tetﬁ@égégkggléﬁg pd¥ssure of

nmperat uré adj ust nent  neans (the |

BEELEE MaN B bl n 8 i A BN s 24 Rfffro1 means
ssel 1 can be_kept nearly constant. The setting

ﬁ;@%ﬁ%ﬁ @ o?‘afﬁ’é‘aboye-nentloneq t enper at ur e

o AR TERE 1F SohBESE nele Ao 1 Bteror moans

data for _ judging the necessity of controlling feed
of santaad ng Abenfastetlor &t afegfsthe ¥k matienisalomonomer
feed nmeans. Wien the above-nentioned 24 tenperature
R heretelymentzatienclnbtikatorsinchudeeat fpptrol portion
tenperature of the tenperature adjustnent nmeans can be
egiipped with cGPY r oROM hgRAMecandobbenbhkeé oned
tenperature or pressure of heating nedium by the
t enperkita ROMaAE ushierewntaod portioh 3@ dissa BSrides FGorbetioring
| ater. Exanples of the control portion 30 which is a
xprbgramnBansontrolling 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 is a device which temporarily stores temperature data in the
reaction vessel 10 detected by the température 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/or 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 materi 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 flow rate control

239 )f !hd?%‘if kRE %ngEQQEBE‘ EQba m@QALO| gh@g:[.nitiator

t e| I'trator ed punp he initiator
gjqﬂr[.% 5)Teans 32, and the RAM of the control
pore( |s a device V\,hl ch terrporarl I y stores

by | ho CHnPEPAPBP L EReorOREFOL AP §BE: s%grg%ﬁﬁe%ﬂlow rate

tenperature of the |acket 15 and _t he d ta of th

(OGN MeaREn i 6‘#’% Fr@i§t'LPFPFn§eefiaEé°Y1raE?eE?'é‘ar%’y means
rotational nunmber detection neans 14 in order to

P pBAnthactempevatweatadiestpenl rand coitgHymeganshd3 in the
control portion 30 perforns the program stored in the
goatarode pordvien ROV s sdhwwm belowlat a stored in the
above-nmenti oned RAM and controls the feed flow rate of

the r #hesnthe pblymecsisatded/ veacltdoRolgntpi bet 8bopped by a
Initiator into the reaction vessel 10 by the nononer
frerehbleogen ¢+ e drartottes doRbsteedmminde B thel reactien vessel
initiator feed nmeans (the initiator feed punp 25).

Qoe oaX dfigpectficnhamdihe0 1A Ky, e Hessf feabliyndyization
rate control nmeans 31, the initiator feed flowrate

Tenitieltofedfito e duhdtivon ¢BBSRA! 10 & AditeppeRNby PEkforming
control nmeans 33 in the

the program in the above-mentioned ROM by the above-mentioned
CPU and by controlling the :Ln:l.tiatoi: feed pump 25 which is the
initiator feed means, with using the initiator feed flow rate
control means 32.

When the polymerization reaction is stopped, the feed flow
rate of the raw material monomer is sultably 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 generatedby stirring is removed, and a temperature
Ty (°C) in thé reaction vessel 10 and the temperature T, (°C)
of an external wall of the reaction vessel 10 satisfy the relation
represented by the formula:

T,-20 = Ty = T,+20,

or preferably the formula:

T -5 = T; = Ty+5.
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control 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

e ' h ; '
PHL¥ReFENthanedmFOM: R¥rh 2 2@5; &%ﬁﬁgcﬁ?g ?.Légnp@fature

controlling the Tnitiator

LRI kiako e , Wth using the initiator feed
?Fo?vk?lg‘t gZBcgﬁt ?gﬁqérrbans 32. Wien the pol ynerization
t he feed rate of the ra

ti ' t
ot or | P RBRE s L emRREAN e lp b Cauoby the S FRFIFharall of
HB8 APy ERee P18 Pobda ne ot BuPed s an aea ronstant
1sotga heat _quantity generated by stirring is

t
HBSEATULA PR ALINREIRY e temreratiine, and prassyre of the
vessel 10 and the tenperature T2 (C) of an external
herting meddumehe thenlaeikekil S1uskng thejtenperatuxe gdjustment

re&resent ed by the formula: T2-20 s T1 s T2+20, or
pRéfepnbr9limeansyr 3d) abut Tknscasgithe TRiGce8akdonhef, the

the tenperature Tl (C) is usually at a tenperature of
tengped@bute POUCC)Fust geeatt, heheetpmpatratars? T,C°®f of the
the external wall of the reaction vessel 10 is

eorerndl athldl canpbedehangedaksimnyhentemperature adjustment
and control means 33.

The feed flow rate of the rawmaterial monomer at stoppage
of the polymerization reaction is changed in accordance with
the above-mentioned heat quantity and the temperature of 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 is 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 T1 (C) is
great, the tenperature T2 (C) of the external wal
can be changed using the tenperature adjustnent and

reaction wesseldio Tke sire@sdiaw1iaicrdfi dhSUtdW therefore
mat eri al nononmer at stoppage of the polynerization

PbegRbreRaltd of witHAGA UIOE cBinpBrabi€ to the feed Flow
above-nenti oned heat quantity and the tenperature o?

rhB8 aréW fié%}to?ﬁg%%éeﬁéﬁed il tthigszf—ﬁééir@%l\?v}{ FOML1 10.

1/100 to 1725 _ _ ow rate ©
ot o kb FBIGABEUELERY' Sel68 afbERE e araprgse g the
PO RHEEL e b orp Bt i Bhctre S EratPel i b re. the

terial no ngr hrﬁqay an initiator feed Iine my
AFECRAFFPATBIPE| b3 (PTiethe FOAASR HaRSeo Y Jdkeomanner

initiator fromstaying in the initiator feed Iine
a3 hconventionals trsatment e thot againsi theopglymesization
feed flowrate of the raw material nononer is greatly
SYEER e cht 15t BEpRaEedfduning shenpelymerbratton tteactiam and
nmenti oned above, the feed of the raw nmaterial nononer
ig otxapsforredsand opodbecbedithigughcaecpolymeyizationdsyrup
out; therefore Polynerization Syrup with an anount
dewhyrrboh cchannéb 4@ed flow rate are required to be
extracted fromthe reaction vessel 10.
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 duﬁing 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.

52-17555, Japanese Patent Application Laid-open No. 1-53682,
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The Pol ynerization Syrup di scharged at stoppage of the
pol yneri zation reaction are extracted from for

exanpl e, the discharge outlet 13 of the reaction
vessel 10 in |ike manner as a conventional treatnent

met hod agai nst the polynerization syrup which is
prepared during the polynerization reaction and is

Hoans2espeUsanfddCcRb. €3t @99kBr aHaNtBeP 2l B A& hraFerable .
syrup derivation channel 40. Since an unreacted raw

mat er | Phe A0 BFed St LON vl d1ach Ifkad !:Ifm%eogxrre@%nto f:i.nvention

Pol ynmeri zati on Syrup di scharged during stoppage

ide Bgffﬁfiﬁﬂi@] gg?@cfé¥ A0 Velis 10! %@Ji)ﬁ’@%ﬂéﬂ?&oﬁﬁon rate

syrup discharge I'ng € polyneri Zati“on
t.f \V ratin n eparati.ng volatile

SEREHE s por B Yantel R 3 B o A hnEp act on
IS a in_conponent is carrie out, if necessary. As
V6efe T Lo eReRaLEE urt R Lont Socd mestmar gontont fafs 1n the

o]J ynerjzatjon syrup and Pol ynmerization Syrup, a
SRR L AR AFreh. S dm el Tsasamtodivanson . the
Publ i cati on No. 4-48802 is preferable. Further, as a
RRAMRE biablen sake by natosreebfiteal by Liimd ted, but is usually

above-nentioned vol atile portions, anmethodusing a
Rigad €%t dor by wedaht anfhef bigheurhe podymerdgation rate

described in Japanese Exam ned Patent Publication No.
i), 2he) higherNbhe Brodustsyitypaf espolyment 1s; however, the
Application Laid-open No. 1-53682, 28 No. 62-89719 and
WaECc@ 149006 thedddwt loksyatemfisdtiet gt éned Whdyrdit stirring
reacti on vessel used in the present invention
motive energy is required. Further, the lower the
polymerization 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 syrup is stored
in a monomer collection tank 41 and if necessary, 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 example, “"TOPANOL A" and the 1ike)
is letexlstat 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 in c'ooled 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 perfect 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

iforitined bplleetidh #onk B QY bie Wirkier FREANLERR 2T NIt can
pol ynerization rate is, the higher the productivity

He §tBLbYEIr bSiodYWRLR byt nad’n g%ﬁ?éht%@é, Wﬂg.é.e preventing

reacti on systemis hei ghtene great stirri

' ' ' . rthe r. the
Sola BoL PR et Foh T4 hn BE rtinrdafred et corteoten.
t her ef lQad for .collecti an unreacted. raw
mat er i %%%%ﬁ%ﬁqrgtim%sg@@ﬁ %%W%%tt%e present
i,nventi.on, .the r nmat er i noner. separ ated and
doveLdteR #Foﬁ??ﬁgnmwmﬂ%ﬁ&w%ﬁ@%&%ea sphvent is
a mononer collection tank 41 and if necessary, fed
H§89E e theRo ligrrikra tter reant ion it tn fB1igFase oameontinuous
provi ded for the ol yneri zation reaction. Further,
Pﬁéﬂ“&ﬁiﬁﬁté-maie\h&ﬁ)#@ Furifidreqetpped wdthia hankdor feeding
thereto, but it is preferable that a polynerization
Bngedvest . ( Bofeedimgl chanmeRANOAd A' pamp t(fedd eans k.
| et exist at a proportion of 2 to 8 ppm the oxygen
concenfThet tamk fxfr fegdd nghassolroent oifeiesiisyy chinfelloand pump
8% by volune and further, the nononmer is stored in

¢ fekddmsans b argpaoitl spatificallg 1w téd 5 shoke €imilar as
for exanple, about 0 to 5C so that the polynerization

thesti condensionhlpyonead dufi Bg Gs6dcd Furthedd, the solvent
nmononer collection tank 36 or the nononer feed tank

#dy U £6dMAnto the reaction vessel after mixing the raw material
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 mentioned.

The continuous solution polymerization device is similar
as the above-mentioned continuous bulk polymerization device
except 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
is similarly carried out in like manner as the above-mentioned
continuous bulk polymerization process except that a ébl\férit-
is used 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
unreact ed nononer col |l 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
e t
oSk GGSE 4RI e et VELDEE UARDR hhE B A
) or I I ng feedin
ifestymEers ERILE I n%’aﬁfﬁﬁfa? 1figtied Q?%P%gmx?lene-
ted and those sim|lar ose conventi o
tRllpEiadhe. ety E frem ey e LaRg orret %@ 3Lepnfr. etnya
into the reaction vessel after mxing the raw materi a
alrphder ost@nG- EAsaps| (FEslohexane; rﬁgetqaéltidr Wtyl pacetate,
or may be directly fed into the reaction vessel. As
pPeHer hirmetakstanthethe sblk@nt . sol vents described | ater
are nmentioned. The continuous sol ution pol ynerization
devi den thestomtinuows soiatdvoypodymerdred ioonef nheupresent
bul k pol ynerization device except that a tank for

ireadiinn 4 asohtdot ¢ a I dediwhg.chhanfleg/h) alpunfeeide€dow rate
nmeans) and the like are provided. Further, the

oft dhie Masumaseribl ononongfer adath ofkPfOCAIS a Feed flow rate
simlarly carried out in Iike nmanner as the

ofiMee RN s GRIY | TMLSed U e POty TESUE af dPNexample, is
process except that a solvent is used for the

priEHEFEYIZ 30I 93¢ @3CH50N.5 Zha ﬁ@fé%ef&%l '80 LN2o to 90 :

pol ynmerization reaction is a solvent suitably set in
1ccordance wth the raw material nononer and the |ike
of the 30

Examples

The polymerization of methylmethacrylateandits stoppage
were carried out using the continuous bulk polymerization device
shown in FIG.1.

The reaction vessel 10 1s equipped with a MIG blade (70
rpm) as the stirring blade 11 and the jacket 15 nearly covering
the whole of the reaction vessel. Aperfectmixing type reaction
vessel (an inner volume of 4.7 m®) was used.

As the raw matgrial monomer fed by a monomer feed means,
amixture containing 94.6% byweight of methyl methacrylate {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 i s not
specifically limted, but exanples include toluene,
xyl ene, ethyl benzene, nethyl isobutyl ketone, nethyl
al cohol, ethyl alcohol, octane, decane, cycl ohexane,
decalin, butyl acetate, pentyl acetate and the I|ike.
In the continuous solution polynerization of the

prbstnre contedniog 94 mnm&ghaolﬂme/ﬁhwtm&ﬁé@fﬁiaté (MMA),
a feed flowrate of the raw materi al npnoner, and

(kg3 biys walightdof | methpl eicfldthe (M)VaRl. o @a@cﬂy weight of

limted thereto, but for exanple, is preferaby

H ¢iadd trdnsfér "Bgen O 6f £6& %’*Ymépﬁa?@gng %ggyﬁl%%% .

Exanpl es The pol yneri zati on hacr

and it ShoPAYSLe Wl Lrddd 'leéjc#j:.toé'éi r@ﬁ%ewﬁ% yged ;for the

continuous bul K pol ynerization device

R o 4 YERREho Sl BB I L M e 3600

r%§y Yy covering the whole of the reaction vessel. A
p ect m xing type reaction vessel (an inner volune
of 4.7 was used. As the raw materi al nonomer fed
by a eMpeEAtiEa s, (°Ca of anpxterabwalipOrheseaction
8y wei_ght of nethyl nethacrglate MVA), 5.3% by weight
(i wag conireldmdathl WmmyhmengWtur@ adjustment
chai n transfer agent (n-octylnercatan) was used. As a
O M&ASFe3¥F-ed by the nonomer feed means, 31

Further, as a polymerization initiator fed by the
polymerization initiator feed means, mixture containing 94.17%
by weight of methyl methacrylate (MMA), 5.27% by weight of methyl
acrylate (MA), 0.10% by weight of a chain transfer agent
(n-octylmercatan) and 0.46% by weight of a polymerization
initiator (1,1-di—t-butylperoxy—3,3.5-tr1methylcyclohexane)
was used.

A triple-barreled reciprocal pump was uéed 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
fluctuated 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 Ty (°C) in the reaction
vessel was within a range of about 174.8 to 175.2°C.

Then, the polymerization was stopped as follows for
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m xture containing 94. 62%y wei 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

An A 1.4tD/ 8 FAELL LEDES ahtr end 2addmsOfean 8x&E1 Nal

wal |~ of the reaction vessel 10 was controlled at 175C

using tfif, ERLRELE! the ﬁ%’iﬁﬁéﬁfﬂtiéﬂdﬂ?ﬂﬂéﬁﬂwtﬁgwed by

33. Further, as a po zatiton initiator

P i Zat | NURY fee S, M Xt U -
R T Phel DhfThehr £0 PRARCES T Wi HRe gitey pand, the
MVA), 5.27% wei ght of t hyl . .acryl at 0..10%
RPN EooH Shak S vanofanskes oY chaRstiad his cHER value
and 0.46% by wei ght of a polynerization initiator .

(O £he menphey fepdxpump32e g9 ithath rhey tpppexature fad C) in
used. A triple-barreled reciprocal punp was used for

tthe negatigorvesssl genpt 28t 1 Cher Thet poflymerizeafion was
rate was set at 500 kg/h at the start of

Eiiopped £al abosrtd oneedaysubuébtie fémpenatedebd, (°C) in the
changi ng the output value of the punp so that the
tremuarianuvesSé 1(@s iwl thn merahgenf edselt RFPt tatl80°C during
175C. The pol ynerization was continuously carried out

foe pbpLbd. 1G"uegiser Mthewdnperdthierd @nfeC ftaf &n Bktenal wall
in the reaction vessel was wthin a range of about

bfitRe i dotil diiove B 10 h@aPeb)ERbLI3H £ WBSCSLPNRRE manner
as follows for
as at polymerization.

After inspection of facilities for about one day, a
predetermined amount of the raw material monomer was fed in l1ike
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) inthereactionvesselkeptat 175°C, tocarryout continuous
polymerization. Gels were not mixed and a similar polymer as
the polymer before stoppage of the polymerization 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

comparisonwithaconventionalprocessof 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 T1 (C in the reaction
58 SEL s lE Pl g A rdd ghe polynerization was stopped
or a%%uEr o%e %ay%ﬁt 5]t he tenperature T1 (C) in the
reacti v, \ag Lihi 0. a tel7 0
r?ré?gﬁéP n¥$é€i€%r%%2$€€tg£m?€8& t& th ?Bove

180C du e perio nperat ure

C) .o ext ernal . wal | f the ction vessel 10
St lp Plor BE¥ 98 0t (d0ed qp el £250  EPnY CiFbe atioa out

olynerization. _After. inspectjon of facilities for
BHED heSeeRe 4eSEFLRRd ot FBe ShBLRE 59T Rateat.
material nononmer was fed in |ike manner as the
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 T1 (O in the reaction vessel kept at
175C, to carry out continuous polynerization. Cels
were not mxed and a simlar polyner as the pol ynmer
bef ore stoppage of the polynerization was obtained. A
time required for treatnment of stopping the

pol ymeri zati on was about 30 minutes 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 a polynerization
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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

kA : scribed in the clains for patent. 34
%ﬁﬁﬁ*ﬁ%%%éiﬂﬁéoggs: 1. A process for stoppiﬁg

conti nuous bul k polynerization or continuous solution

pol yneri zation in which a raw material nononer is

pol yrter i zad procaseedotri Groppssegl chyt tumpis vowbt ypolymerization
feeding the raw materi al nononer and a pol ynerization
omni tbat uou:n sbkuteact polymwesissltionhiich phibcess raw material
conprises the steps of, in the mdst of the
nelames | zat il yeadkedn, irst apprewy-tfiesdi ngsodél the continuously
pol ynerization initiator to the reaction vessel with
keenimy cisd irdw Mghteribie mopankiroandeaseblydadization initiator
adjusting a feed flowrate of the raw materi al

onterrdazttiba reastl prwvbasddrcesishabmarisespetiatateps of, in
T1 (O in the reaction vessel and a tenperature T2

{Kg @iden eXt emealpoBilertihareoh sebisliynp kebpping feeding of
represented by the forrmula: T2-20 s T1 s T2+20. 2.

Je g 10eRSS 760k ofit OPPE 1 OMHd MU eReLYBRI /€84éDwith keeping
according to Claiml, wherein the tenperature T1 (C

seidtingy irermer atduceieh LeeBelZ0:4® 2etihg Bhefeed flow rate
process for stopping continuous polynerization

of the raw material monomer to the reaction wvessel sc 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 = T = T2+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 continucus polymerizaticn

according tco any one of Claims 1 to 3, wherein the continuous
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according to Claim1l1, wherein the raw material nononer
is methyl nethacrylate. 4. The process for stopping
conti nuous pol ymerization according to any one of
Clains 1 to 3, wherein the continuous 35
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