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-1- e s PROCESS FOR PRODUCI NG NETH?REBMLH@CEQ; MER

The present inventiaon relates to a process for prodyci ng a nethacrylic
pQIyner ‘In particular, the 5 present. invention relates to a bulk - )
polynerization or sol ution polynerlzation process for producing -
met hacrylic polynmer including a step in whiCh unreacted methacrylic
nonomner is'recycled as a raw material. 10 Bat ch-w se suspensi on
pol ymeri zation using gRrocEss %ﬁoﬁﬁoﬂﬁétﬁ@ M%rﬂﬁéﬁ#ﬁi&yl PQ%WIE? : :

pol ynmeri zati on of met hacryT T ¢ nmonone nerization
or sol-ution pol ynerization has been |ncrea5|ngly used since it .

has no acconpanyi ng TedlgresBetit W@M@éﬁrréﬁateér@étaﬁﬁfoﬂagehf&
associated with use af _an a and it has advantages in

productivity aR§educiié & q@ﬁﬁ?ﬂ%b%?oﬂ°fymer‘ in p%%?%ﬁﬁéaﬁvoﬁﬂ§als have
been made ®n tpresent invergulomerelatesntofa netliacpylyserbpateba, ofor

I 3 2‘{%}:5%%? nt . Publ i cati on
ﬁégnp48295/198§§ §%§§'§§ﬁ?3§§ran ﬁ%é%%%%?ég 45%%? URHREi  Publ i cation
No. 111408/ 199methperylic palymer ntluding a isteprimegsishof nethacrylic
nononers are difgkaseedd M eﬁﬁ%ﬁﬁyﬁaé%ﬁéﬂﬁméﬁﬂﬁécfﬁé§51g5 as Q- r4§45/ 1980

and Japanese PatgerlKakal Publ i ¢cati on

10 Batch-wise suspension polymerization using an
aqueous medium is generally used in polymefizatioﬁ of
methacrylic monomers. Recently, bulk polymerization or
solution polymerization has been increasingly used
since it has no accompanying problem of waste water

15 treatment which is associated with use of an agqueous
medium, and it has advantages in productivity and
energy consumption. '

Various proposals have been made on the bulk
polymerization of methacrylic monomers, for example,

20 GB 1423288-A, GB 2005282-A, Japanese Patent
Publication Nos. 49295/1989 and 26642/1990 and
Japanese Patent Kokai Publication No. 111408/1991. The
solution polymerization processes of methacrylic
Jnonomers are disclosed in Japanese Patent Publication

25 No. 7845/1980 and Japanese Patent Kokai Publication
Nos. 13200271983 and 57613/1988.

In the above bulk polymerization or solution
polymerization processes, in general, a polymer
‘composition may contain 30 to 80 % by weight of the

30 pelymer of unreacted methacrylic monomers. The
unreacted monomers are recovered from a reaézion
system, and the methacrylic polymer is obtained by
separatiﬁg the unreacted monomers by evaporation. As
such devolatilization method, there ie known a method -

35 using a vented extruder, for example, GB 1467045-A,
Japanese Patent Publication_No._53682/1989 and




Nos. 132002/ 1983 and 57613/ 1988. In the above bul k pol ynerization
or solutd gn pol yneri zati on processes, in general, a polyner ,
conposition may contain 30 to 80 % by weight of the 30  pol ynmer of
unreacted nethacrylic nononmers. The unreact ed nononers are recovered _ .
froma reaction system and the nethacrw izx -pol ynmer is obtained by
separating the unreacted nononers by evaporation. As . such

devol atilization nmethod, there is known a nmethod 35 using a vented
extruder, for exanpapan€BelBetens- Kokai Pubdigadderpiiosnht 597HA/088%0mnd.
53682/ 1989 and 49925/1991. - 2- Japanese
Pat ent Kokai Publicatloé.ﬁgs. 89710/ 1987 and 49925/ 1991

Since the amount of theSinFeathedamenpfect the unresched MENAMLL ol atil e
materi al s which argonbainé@pahathe wooatile meltwidaleordsh iaxe by

_ "Gontainsapanat @ palsaTaleo :
o1 yor, the thr oS PBAFRENAnEF OB iFG Pha ise SRR o B AYARSEALYOR ¢ he

i ndustrial productisnfaiblgvdargehdén compartisommitir the ameuntuefsithe
reused, the produqgsdferCtHachbit R Henchid! Shdu1Be Rdd as raw
e of the

deterioration pro suth_ as co Qurln% )
material in the industrial production. However, when

the monomer is continuously reused, the produced
10 methacrylic polymer suffers from property
deterioration problems such as colouring of the
polymer, decrease of its weather resistance, and the
like.
An object of the present invention is to provide
15 a process for producing a methacrylic polymer, which
can produce said polymer with good guality, stably and
efficiently even when the polymerization is carried
out over a long time with continuous reﬁsing of
unreacted monomers. '
20 This and other objects will become apparent from
the following description of the present invention.
The present invention provides a process for
producing a methacrylic polymer which comprises bulk
or solution polymerizing a methacrylic monomer (a) to
25 obtain a liguid polymer composition (b) containing
unreacted methacrylic monomer and separating a
volatile component (c) containing said unreacted
monomer to obtain said polymer (d), wherein said
' .« Vvolatile component (c) containing said unreacted
30 monomer is treated with a compound having a sulphonic
acid group and then with an amine compound, and is
recycled to the polymerizing step.
The present invention is described hereinafter,
by way of example only, by reference to the annexed "
35 drawings, in which;
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pol ynmer, decrease of its weather resistance, and the i ke.

An obj ect of the present invention.is to provide 15 a process for
pr;oduci ng a nethacrylic polymer, which can produce said polyner with
good quality, stably and efficiently even when the polynerization is~
carried out over a long time with continuous reusing of unr eact ed
nononers. 20 This and other objects-wBlt becone apparent from

the following description of the present invention. The present-

i nvention provides a pr obcﬁ%ss 1 9L o flowp&g(}lécbpgh,@eﬁgggmwléfz el ymer which
conprises bul k - sol-ution neri zi ng aﬂﬁft aqﬁyd ¢, onormer (a) to
25 obtain a quuid poI Feﬁbﬁgﬂ§¥tPEﬁF%wa% {1 unr eact ed

met hacryl i c nononer and Exapalesi ipda vol atil e conmponent (c) containing
sai d unreacted nmononmer to obtain said polynmer (d), wherein said

volati | e comporent (c) can abnwg, $3b¢ éH&rr%an%otﬁgr onBBAORET be treated
with a conpound aV|ng a sul EEYT ?roup and then with an am ne
conpound, and is Bre P %fﬁ?ﬁ&liﬂngfﬁS? i ng step. The
present invention is descrlbed her ei nafter, by way of exanple only, by

"reference to the annexedrr%metwkawilmgsmoriqmeummxding to the present
~invention is methyl methacrylate or a mixture of

10 methyl methacrylate and at least one vinyl monomer
copolymerizable therewith.

The methyl methacrylate can be produced by any

conventional method, for example, an
acetone-cyanohydrin method, a method comprising

15 catalytically oxidizing isobutylene or tert.-butanol
to obtain methacrylic acid and esterifying it with
methanol, and the like.

Examples of vinyl monomers are methacrylate

esters (e.g. ethyl methacrylate, propyl methacrylate,

20 butyl methacrylate, benzyl-methacrylate, etc.),
acrylate esters (e.g. methyl acrylate, ethyl acrylate,
propyl acrylate, butyl acrylate, 2-ethylhexyl
acrylate, eté.), unsaturated carboxylic acids (e.g.
acrylic acid, methacrylic acid, maleic acid, itaconic

25 acid, etc.), acid anhydrides (e.g. maleic anhydride,
itaconic anhydride, etc.), monomers having a hydroxyl
group (e.g. 2-hydroxyethyl acrylate, 2-hydroxypropyl
acryl&te, monoglycerol acrylate, 2-hydroxyethyl
methacrylate, hydroxypropyl methacrylate, monoglycerol

30 mefhacrylate, etc.), nitrogen-containing monomers
(e.g. acrylamide, methacrylamide, acrylonitrile,
methacrylonitrile, diacetoneacrylamide, .

«  dimethylaminoethyl methacrylate, etc.), epoxy
group-containing monomers (e.g. allyl glycidyl ether,

35 glycidyl acrylate, glycidyl methacrylate, etc.),
styrene monomers (e.g. styrene, «-methylstyrene,
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Fig. 1is a flowchart of an enbodi nent of the pol ymeri zati on

process which was used in Exanpl es, and .5 Fig. 2is a
flow chart of another enbodi nent of t he pol ynerizati on process.
The nethacrylic nononmer according to the present i nvention is nethyl- -
met hacryl ate or a mxture of 10 nethyl nethacrylate and at |east one vinyl
nononer - -copol yneri zabl e therew t h. The net hyl methacryl ate
_can be proéuced by any conventional Trék Mod, for exanple, an

~acet one- cyanohydrin nethod, a nmethod conprising 15 catalytically

oxi di zing isobutyleng)qr tert.-butanel to obtain nethacrylic acid and
esterifying it w t;hd e irﬁ{ehanol and the like. Exanpl es of

- vinyl nonomers are et ac

ate este e nmet hacy I ate,
propyl nethacrylate, 28he ‘Bﬂt"yp°}ﬁﬂ’i‘3’féé?§+%ﬁ & Sﬁgﬁdﬁ %Je]t REFY etc.),
acryl ate esters (ethe ambtdnd iscdigcliosedeih@B 2433284tRk; GB propyl
~acryl ate, butyk aciodsake-az aebhyééuewtent Pubdi&an idheNo£l Qopes pesat ur at ed
carboxylic_acids gaei-ndgzssiz/lg@?réﬁ]ad Gabhlse PRLBACKELLE AfiidealBhEI C aci d,

i taconi c 25 aci anhy e.g. na ei ¢ anhydride,

I taconi c anhydri deN°‘et1 08/ RONEr S haV| ng a hydroxyl group (e.qg.

"~ 2-hydroxyet hyl acryl at 8ha® sy daex el ypeyization pnogeas ccanrrogl ycer ol
acryl ate, 2-hydroxempllbyéa in the present invention insofar as the

10 methacrylic monomer is polymerized and the liquid
polymer composition containing the unreacted monomer
is recovered.

Also, the solution polymerization itself is well
known in the art and is disclosed in Japanese Patent

15 Publication No. 7845/1980 and Japanese Patent Kokai
Publicafion Nos. 13200271983 and:57613/1988.

That is, any polymerization process can be used
in the present invention insofar'as the methacrylic
monomer is polymerized in the presence of an inert

20 solvent and the liquid polymer composition containing
the solvent and the unreacted monomer is recovered .

In the present invention, "volatile component"
means a substance containing unreacted methacrylic

,monomer in the bulk polymerization process, or a

25 substance containing unreacted methacrylic monomer and
an inert solvent in the solution polymerization
process(hereinafter referred as volatile component).

The separation of the volatile component from the
polymer in the liguid polymer composition can be

«30 carried out by any one of well known methods, for
example, those disclosed in GB 1467045-A, Japanese
Patent Publication No. 53682/1989 and Japanese Patent
Kokai Publication Nos. 89710/1987 and 49925/1991 .

That is, the liquid polymer composition is heated

P

35 to evaporate the volatile component using a disc or
screw type vented extruder, whereby the volatile



nethac}ylate, hydr oxypr opyl nethacryl ate, nonogl ycerol 30 nethacryléte,

etc.), nitrogen-containing nononers (e.g. acrylam de, nethacryl am de,
agrylonitrile, . methacrylonitrile, diacetoneacrylam de,

di mret hyl am noet hyl nethacrylate, etc.), epoxp = gr oup- cont ai ni ng -
mononers (e.g. allyl glycidyl ether, 35 glycidyl acrylate, glycidyl

net hacryl ate, etc.), styrene npnoners (e.g. styrene,
[err]-nethylst)N49ﬂR°ne"t is "separated from the polymer. - 4-

etc.), and the THkeseparated voldbélblutbmpohgner izatireatieds@lifth s

1k [ t h t | s, dj [ 1423288-
2005282- A, hgpa%s"em'ﬂ’a‘%e‘gﬁ *ﬁ?ﬁﬁéiﬁ%ﬁ%éﬂ&b@ﬁé 1§§8§P 2nd 5%“28’3&‘/ 1990
and Japanese Pataantankioienicdnpdundtbyncontactibg théenesitbol.
That is, | gl i Y ' - t

al I's, any polyner "ﬁ-ﬁé '%\PéneocfcﬁﬁéaE NePEatment 1B gié?@ekgbiggcgggit‘éﬁe

i nvention insofar as the . methacrylic nononer I s gqerlz

1 qui d pol Wy idoEhssikipnidortalbai aAfteresasdeyelagidsnemmponent | g

recover ed. is condensed, while it may be carried out in the gas
state.

A part or the whole of the volatile component is
10 treated with a compound having a sulphonic acid group
and then with an amine compound either continuously or
intermittently. Whether a part or the whole of the
volatile component is subjected to the contact
treatment or whether the contact treatment is carried
15 out continuously or intermittently is decided
according to properties of the obtained polymer, in
particular, the colour tone, namely degree of
colouring of the polymer. For easy treatment, a part i
of the volatile component is subjected to the above
20 contact treatment, and a percentage of the volatile
component to be treated is adjusted by observing the
degree of colouring of the polymer.
The volatile component may contain dimers and/or
;oligomers and/or a chain transfer agent such as
25 mercaptan which are used in the polymerization. These
are preferably removed as "heavies" by distillation
before or after the abové contact treatment'of the
volatile component.
When water 1is accumulated in the process, it can
30 be separated from the volatile component by phase
éeparation utilizing the difference of specific
gravities.
When the distillation is carried out before the
contact treatment, the gaseous volatile component can .
35 be directly charged into a distillation apparatus.
Since it is possible that polymerization of the



Al so, the solution polynerization itself is well known in the art and
_|s di-scl osed in Japanese Patent 15 Publ i cati on No. 7845/1980 and Japanese
Patent Kokai Publ i cati on Nos. 132002/ 1983 and: 57613/ 1988.

That is,{any pol ynerization process can be used._ in the present -
inventlon I nsofar as the nethacrylic nmononer i s polynerized in the
presence of an inert 20 solvent and the liquid polyner conposition

cont ai ni ng tmrégéteatmaﬂdmtes}% ¢ohtdnued TBNeRR’ 1iguetdeEi@flatile

In the present invention,, "volatil a _suybstance
cont ai ni ng unr eact¥APAREALer JFi dS pr %ggﬁgﬁﬁrtpnapﬁeabBPinGF 5180 i on
process, or a 25 1nnﬂb$tanctocthéawnﬂagluereampedentthacaybuatmmﬂmner and
an inert solvent ge sol ution pol yneri zation process(hereinafter
referred as volat| conponent) The separation of the volatile
conponent frdmthe As pbhenpplynerigatiqni dnpébyter.cempoSitti on can be 30

carried out by any, ﬁ@@n@io%&i'oﬁ@@v‘@hﬁﬁhhﬁgé ubel for 1ﬁh§EE|t§ngt hose
di sclosed in GB 1467045- A ent Publication 53682/ 1989

at
and Japanese Patéﬂ?lymerl%ﬁ&égnPBSIP@&PV&nmRGQaCE§4T§P198?°QﬁJSA§§§BF¥©
That is, the Ilquwbcpplmpregpam pbopmegibattiofl hhibliGogwapgeate the

o bol ot PP B8 o] nfhroquindhbohYlBely! Slngl Vet vher ey

10 phenothlazlne, benzophenothiazine, and the like. The
polymerization inhibitor is usually used in a
concentration of about 10 to 100 ppm per weight of the
unreacted monomer.

Various solid or liquid compounds may be employed

15 as the compound having a sulphonic acid group to be
used in the present invention. Examples of such
compounds are sulphuric acid,!benzenesulphonic acid,
p-toluenesulphonic acid, dioctylsulphosuctinic acid,
or strong acidic cation exchange resins such as

20 styrene-divinylbenzene copolymers which have the
sulphonic acid group as a functional group.

The amount of the compound having a sulphonic
acid group is usually from 0.0001 to 0.01 equivalent
~of the sulphonic acid group per one mole of the

25 unreacted monomers.

The treating time is usually from about 10 to 120
minutes.

The treating temperature is usually from about 0
to 60°C. When the temperature is too low, the

30"

treatment efficiency decreases, while when it is too.
high, the monomers tend to be hydrolyzed.

The treating conditions depend on the
concentration of ‘impurities and can be easily
determined by experimentation. s
35 The volatile component may be treated with the -

compound having a sulphonic acid group by mixing in a



conponent is separated fromthe polyner. - The separated vol atile
conponent is treated with a conpound having a sul phonic acid group and
then with an am ne conpound by contacting therewith. 5 The above
contact treatment is preferably carried” 7 =out in the liquid state after
said volatile conponent I s condensed, while it may be carried out in

t he gas Qe of the volatile conponent

is 10 treat ﬁ‘ﬂ:‘?hlﬁ ¥8ﬁﬁ8&n3‘%§\/laﬁg an s%% A ¥asF%oup and t hen
with an ani nerserpatiterei ther vedatiidso wompogrent 15|saparat¢®nttqm Whet her

a part or th reg'k'f"ei‘réh a cofleitisldhadoi AR n&‘f‘@@%me d°‘§

cont act ment or ether t he cont act out
conti nuously mthfP@eﬁiWht aft Phaise gepagagion, dé@(tdrléafglqm properties of

the obtaigned HPAySRatibA and tﬁ@rtlllqdél ar, the colour tone, nanely degree of
colourilng of the of the volatile

For _eas nment, a part .
conmponent i s Subjé&f% ?Btfﬁslaboyé %%@ TPEUNd: BAYINY &ind a per cent age
of the vol at iswlphonionpoldngrbapbdst meabaddi eomﬁousﬂeédw MssTwbIg t he

degree of CO'Q¥“&%§’6%15@?1?0E3ﬁ§onent such t%%l tlle c onent may

contain dlners nd/ or ain t % such as
25 nercapt arre@inh Htel%seaapﬁdthé Bopyﬁﬂmhzandomhe'ﬂniatlle are

preferalloy T iBhsEShést h§a§a§§edbxh§bat;hl ltﬁbl eelumn.bqthrse n&xtt?éd eisthe

above contact treatnment of vol atil e conpon en wat er
i s accumul at M?ﬂ?ﬁ%@%r%&@%g tPF E’EHCSGurBe1§e§éF‘E’t16d fthém t he voI atile

conmponent by gfifigiment BEPAGBL Loprobiel, zhna the dhtbacerer Minswmaci fic
gravities e di,stillatiop,is carried out before the
cont act treaﬁﬁbﬂ?sﬁkﬁ&ékgg%ﬁgd EF&FIF@ gBﬁﬁoREﬂFeﬁén

When the volatile component is treated using the

1s packed column, it is passed through the column at a
space velocity usually from about 0.1 to 10 hr_l.

After contact with the compound having a
sulphonic acid group, the volatile component is i
treated with the amine compound by contacting

20 therewith.

In the present invention, amine compounds include
amines and hydrazines.

It is preferred that the amine compound has a
boiling point higher than that of methyl methacrylate.

25 More preferably, it has a boiling point of at least
150°C under atmospheric pressure.

As the amine compound, primary or secondary
amines, or hydrazines can be used. Examples of the
amine compound in accordance with the present

30 iﬂxgntion are aliphatic amines (e.g. ethanolamine,
hexamethylenediamine, octylamine,
triethylenepentamine, tetraethylenepentamine, etc.),
aromatic amines (e.g. aniline, phenylenediamine,
etc.), hydrazines (e.g. hydrazine, phenylhydrazine,

35 etc.), and the like.

To treat the volatile component with the amine



35 pe directly charged into a di stillation appar at us. Si nce it is
pOSSIb|e that pol ynmerization of the

- 6- unr eact ed nononers continues in the liquefied volatile
conponefity, it is preferable to add a polyrreré zation _inhibitor to the
vol atil e conmponent at a suitable stage.” 5 As the

pol yneri zation.inhibitor, any of conventional ones which are used for

i'nhi biting i z t '
used. Exanpl es O?RE%%EH %? p&%ﬁlﬁ%}q oi(rHs3 ih?agiﬂc} %%ﬂ%ﬁ‘g%&jf f%%g&&?
hydr oqui none rmhaﬁﬁ'lfﬁfl agt mgerelg.s M%%ﬁ%a%nzophenot hi azi ne, and

the like. The P oy eidadipiliedn ﬁl’ﬂhlnm:itﬁfré Smais Usd |yisks®din M dvessel
concentration of ahout 10 .t 100 er ht of unre ct ed
ronomor equipRersyd oy BLUARR o rﬁﬂﬁﬁﬁfi% 15 as
t he corrpounsl hahawdng aulpeirdorated ¢lgrtoumrt pdekings. used in the pr esent

I nvention. Exanpl es
benzenesul phoni ¢ aci quilﬁl} tthﬁ uene(s%'ltvﬁq-%ion|“§10 am'ﬂmv%l ocfﬁll sul p%osucm ni c
aci d, or stewpgratnaec t@atalhﬂ\lteﬁcfhzﬁwg@%sﬁh% tsmﬁtm doime is

styreneadiV|nylggaﬁeggoggpglx@E@@deiﬂthgMe t he sul phoni c acid group

as a functional groughe amount of the amine compound is usually from

10 0.0001 to 0.91 eguivalent per one mole of the
unreacted monomers.

The treated volatile component and the amine
compound may be separated by any liquid-liquid
separation method. In general, they are separated by

15 distillation using a berforated plate column or a
packed column.

The distillation step may be carried out only for
the separation of the treated volatile component from
the amine compound, while it may be carried out

20 together with the removal of the dimer or oligomers
and the mercaptans by distillation, or an untreated
volatile component may be distilled together with a
treated volatile component.

s The treated volatile component is mixed with

25 fresh monomer and used in the polymerizing step.

According to the present invention, it is
possible to produce the methacrylic polymer having
good quality, in particular good colour tone which is
one of the important properties of said polymer, even

30 wﬁén the unreacted monomer is reused continuously for
a long time in either continuous bulk or solution
polymerization. . .

The present invention will now be illustrated by

the following non-limiting Examples.
35 The process used in the Examples is shown in Fig.
1, in which 1 stands for raw material methacrylic



The amount of the conpound having a sul phonic acid group is usually
from0.0001 to 0.01 equival ent of the sul phonic acid group per one
nmol e of the 25 unreacted nononers. The treating tine is usually
fromabout 10 to 120 m nut es. ~ °The treating tenperature is -
usual ly from about O to 60[err]C. Wien the tenperature is too |ow, the

30 treatnent efflclency.de es i when i1t,iS,.to hi gh, _t he
nononers tend t%gbgb%%drghégéi s f°¥WE$$ W%geY+%£1Yh@Y£dﬂﬂ???%ﬁs aepend on
the concenstandsn forr iamwha in ceransifenagentass |gtands flieteam ned by
experiment ati OnpoIgmerizatibif P Gidd EKEWEEE“HSr?%?t%hérfgéﬁﬁtfﬁﬁh Fhe

conpound havi ng a_Sul phoni ¢ aci d group by m Xxing In

-7- sui tRBLY¥MEEss 8| staenis Lo waFtatl ignidestistands fiveraaft er
the volatil® cos@AentompouRRy’ AMpd dtfas forté1e1{q&q;d1r§bp9h@r conventi onal
liquid-liquid separati,on net hod such as phase separation,
di stillation, ﬁvaﬁégéf’i“on'%d stq’r?é‘“f% k'g‘?r a NoTat 114 qamporénte: yah@hen
the conpound ha%éhgstands foul mlewdverssl hh@iogrs std kol rebyergdund and
IO L e ERSBEIE B or S i el B i
the figures are as follows:
10 Mononer preparation vessel: _
20 litres, made of stainless steel SUS 304,
equipped with paddle agitating blades, jacketed.
Catalyst dissolution vessel: '
10 litres, made of stainless steel SUS 304,
15 equipped with paddle agitating blades, jacketed.
Polymerization reactor: :
10 litres, made of stainless steel SUS 304,
equipped with helical ribbon agitating blade; jacketed.
Heater:
20 Inner diameter of 16.7 mm and length of 3 m,
jacketed.
Vented extruder:
A twin-screw extruder (TEX-30 manufactured by
Nippon Steel Works Co., Ltd.), different direction
25 rotating type, screw diameter of 30 mm, cylinder
length of 1200 mm, equipped with one rear vent and
three forevents.
Column for recovering volatile component:
Inner diameter of 100 mm, length of 3 m, made of
30 - §£ain;ess steel SUS 304, filled with 3/8 inch Raschig
rings made of stainless steel SUS 304, concentration
part length of 0.7 m, recovering paft length of 0.3 m.
Ion exchange resin column:
3 litres, made of stainless steel SUS 304, filled - .,
35 with 2 litres of strong acidic ion exchange resin
having sulphonic acid groups (Duolite C-26C
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10 conponent is passed through the colum. This nethod is preferable

sincé the procedure is sinple, the equi pnent i s not corroded, and the
unr eact ed nononer is less hydrolyzed | ess by this process. -

When t h€-'vol atil e conponent is treated u3|n the 15 packed columm, it is-
passed through the colum at a space vePOC|ty usual ly fromabout 0.1
to 10 hrferr] After contact with the conpound having a

sul phoni ¢ aci dxﬂéﬁ&@acwgea%gt Shﬁu%@%oﬁﬁ@hbﬁl Co. ! ££AL §d with the am ne
conmpound by contactin erew t I'n fhe preéesent invention,
am ne conpounds |ncI%Mbne treéﬁﬂﬁ@svﬁﬁaeﬁydrazlnes It is

preferred that the ami pénepnpitpe,haade of sthdhlesg geeell Bughaon4than that

of nmethyl nethacrylate Mor.e.pref erabl | as a.boiling point of at
| east foﬂ%ﬁqu?ﬁﬂdg}tgtnggﬁgrﬁglg?géégréiages' JaCkekggfhe am ne
conpound, @& i mary orPsepenﬁéey of thenphtained hylymersesrearviaduated.
Exanpl es of Irm% g¢ conpound in accordance with the present 30

a |§%a

i nvention are I C an1nes (e.g." ethanol am ne,
hexanet hyl enedi am ne{1bcMelenfhew rate KMFBihernepentan1ne

t etraet hyl enepent am l‘ﬁ‘§1n¢?t§ a\elt floR' Qﬁaékéramaﬁﬁféetareanbyl li-akara
phenyl enedi am ne,

o. £gz%nes é g g draz ne, s hené razi ne,
35 etc.), andndpsEries. o 2rial tﬂ YoFate| &scBRASH with
the am ne1o according the JIS K-7210 at 230°C under a load of
| 3.8 kg.
(2) Degree of colouring
Using a 40 mm extruder having a T die
" (manufactured by Tanabe Plastics Co., Ltd.), a polymer
15 is extruded at 250°C and passed through three
polishing rolls kept at about 100°C to obtain a
plate having a thickness of. 3 mm. _
From the extruded plate, a square plate sample (5
cm X 5 cm) is cut out, and its yellow index (Y1) is
20 measured using a spectroscopic colbur difference meter
SZ-280 (manufactured by Nippon Denshoku Industries
Co., Ltd.) according to JIS K-7103.
(3) Weather resistance
P The same plate sample as used in the measurement
25 of degree of colouring is irradiated by a sunshine
weather meter (WESUN-HCA-1 type manufactured by Suga
Testing Machines Co., Ltd.) at 63°C for 2000 hours.
Thereafter, the yellow index (Y1) is measured and used
as a degree of weather resistance.
30 # The present invention is further described by the
| following non-limiting Examples.

A Y

Example 1

35 As raw material monomer, methyl methacrylate
(hereinafter referred to as "MMA") (manufactured by
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-8- : cofrpound, ény liquid-liquid mxing nmethod can be used

insofar as there is intimte contact. - For exanple, the mxture

may be m xed in a vessel equi pped with an agitator, or passed through
a colum 5 having a perforated plate or patkimngs. "Usual ly, the-
treating tenperature is fromroom tenperature to about 80 C, and the

treating time is m to 120 m nutes. The anount of
the ami ne conpddiian tﬁ’a"’t %r%‘?ﬁ“i = .Oogqt‘?b) > BgERYh ent per one
nmol e of the acnyilad:act(dtkmmﬁmr referred tdhas t'tMafed vol atil e
conmponent and tly nﬁggj ar Y, id-1iquid
'separ ation net t{o%rﬁ{?a%élrf&dalwt "&55{12@%%%% Z‘?‘gd f)%/&?’sp W%Pst':"ﬁggt I on
using a perfor &e@ polvaerdizakicn %PltlatﬁﬁuﬂﬁﬁP kgisgbutyronitrilehe
dlstllgatlgn sla&ﬁ@mhdrtéﬁﬂyéﬁékfba ﬁmﬂagfunxsnu) ﬁé&*&@ﬂﬁrﬁéh@ﬂanatBe
treated vol ati GO ent_ from ne co , Jle it may be
carried out 20°¢ ch n&Fﬁﬁsﬁﬁqi?q?ﬂ§¢eﬂnREﬁ§iﬂ r?%qnjk%ﬁeiﬁ?ﬁBﬁﬁrs

and t he nercaprelferlrgddltsi s aMIY), was arsedu r eat ed vol ati |l e conponent
may be distilled together, ﬁg td nmp, : The
treated volatile co%g‘o%ent f}sac d SSCE% e’g‘%/ n?ﬂ’gﬁ'e ém%néu%’éd in the

pol yneri zi ng swejght of MA tqﬁ\(b@ﬁ% dind) Qol2 He lmemarght veRIBM, tot is

possible yg prﬁﬁﬂceve%ecm&%ar >élﬂd3 mdmo hﬁ%* SO0h R Ay i N
particul ar good col our tone which is %nI)ortant properties
of said pol ynein &henmopongen tt%@‘iﬁﬂ"é%ﬁ:t"ed’ﬁﬁﬂﬂﬁir salytel@ed continuously

for An internal temperature of the catalyst
dissolution vessel was kept at 5°c by circulating a
coolant in the jacket.
15 The prepared catalyst solution was continuously
pumped in a polymerization reactor at a rate of 1.47
kg/hr. '
In a monomer preparation vessel, a monomer
mixture containing 93.65 % by weight of MMA, 6.2 % by
20 weight of MA and 0.15 % by weight of OM was prepared
by controlling supplied amounts of fresh MMA, MA and
OM, and a recycled amount and composition of the
recovered monomer. '
S An internal temperature of the monomer
25 preparation vessel was kept at 5°¢ by cirdulating a
coolant in the jacket.
The prepared monomer mixture was pumped in the
polymerization reactor at a rate of 13.279 kg/hr.
From the bottom of the polymerization reactor,
30 Egp above catalyst solution and the monomer mixture
were supplied and polymerized in a residence time of
39 minutes at 150+2°C till an average
polymerization degree reached 45 % by weight. The
resulting liquid polymer composition was removed from
35 the top of the polymerization reactor and supplied to
a heater.
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non-lim.ting Exanples. 35

present i

in Fig: "

-0-
for

f or

no
a chaint

nvention wll now be illustrated by the follow ng

1, in which 1 stands for raw e efial nethacrylic

noner, 2 stands for raw material vinyl nonomer, 3 stands
polynerlzatlon initiator,
stands for the resullin ithe heatmit yrighe Bightishdw Fywemeserpos iian wast ands

ransfer agent, 4 stands for a

an 5 a?B,@%tW% "O%Oétl@f‘@lfa{lﬁld %Péi’ﬂ@rme ium

conposi tion,
re(r:nc))vered monofBr £heg j&gqu;cw%(pressurlzed %@%M‘f’!‘ GanAstReN  he mai n

stands for a volatile conp one

equi pnent showiinitiroduced (it fd Gred@rextrudedt.| ons: 10I 'VF“‘;””
preparatiop vessel: 20 Jitres, made.of stainless ste U
equi pped V\#t h paddl ghfglltl&‘ﬁlﬁig RLISE qonResiddon was passed, Sh

di ssol uti on vetbel extruder whil@ |Keeaping rmdm oferdt amdeassrenmséd SUS 304,

15

Pol ymeri zati on”react or

304,

equi pped

equ

10

15

Prelspadd! enoidl t@)}lri%bﬂll el rra@é&l ?it aboyt 250

staln ess steel

i apad thiet vodatiide qampasnentyivwas: Kegoenad Jmtfétp

vents and supplied to a column for recovering volatile
componeht.

The polymer in a molten state was extruded in a
strand form. After cooling with water, the strand was
cut to obtain pellets at an averaée production rate of
6.65 kg/hr.

The gas state volatile component recovered from

. the rear vent of the extruder was supplied in the

20

25

recovering part of the column for recovering volatile
component, while the volatile component recovered from
the forevents of the extruder was cooled and condensed
to form liquid, and then supplied to the bottom of
column for recoVering volatile component, where the
volatile component was continuously distilled at a
reflux ratio of 1.

From the effluent recovered from the top of the
column for recovering volatile component, an average
of 7.98 kg/hr on the average was recycled to the
monomer preparation vessel, while 1 kg/hr of the
distilled liquid was supplied to the subsequent ion

exchange resin column.

30

35

s«  From the bottom of the column for recovering
volatile component, a waste liquid containing an amine
which was used in the amine treatment step and a
reaction product of the amine and impurity was drained
at an averagé rate of 147 g/hr.

To the top of the column for recovering volatile
component, hydroquinone (a polymerization inhibitor)

along time in either continuous bulk or solution pol yneri zati on.

The process used in the Exanples is shomm

- ¢c' stands for

304,

SUS

5



'I-;eater‘: 20 | nner dianmeter of 16.7 mmand length of 3 m

j acket ed. Vent ed extruder: - A tw n-screw extruder
(TEX- 30 manuf actured by Ni ppon Steel Wrks Co., Ltd.), different
direction 25 rotating type, screw dianmet “er3of” 30 nm cyl i nder | engt-h
of 1200 mm equipped with one rear vent and three forevents. 9
Colum for rec | gﬁﬁgﬁ iqPEI Fo O 1 nmm

| ength of 3 nloﬁg ESPEQhﬁbhEﬂgC sq%%gat §U§%% °%i% dgmnt% %2%rrnch
Raschi g ri ngs nibe effduvent £yonsithel Cswsmfommmezaimg)n part
length of 0.7 % ISEQIEH:BQ Bﬁ@nd QJ&Q,I I&o@nft QuduEn a tH C@?%
res?n col um: ° p made of §t§|#|e¥§9§ﬁ§§ éﬁﬂg%¥ | ed

35 with 2 |it}eR %FCE?Pgﬁgr&éﬁaﬁ Colymne otnh 2Ry B VEE TS rate &k

sul phoni ¢ &i d g thps {buthises€epQCa space velocity was about O. 5 _
- 10 - ri%p-uiactured by Sum tono Chem cal Co., Ltd.). Am ne
treating vessel: : 1 (one) litre, nade of stainless steel SUS 304,

equi pped with paddléT@gthﬁt¢ﬁ§1§Ba§e§r°Pa¢hetedn e¥change rstiperties of
the obtained plyT®hs, at&tLN8tHP18HAepentanine was continuously

supplied at a rate of 2 g/hr and the mixture was
10 flowed into an amine compound treating vessel. The
monomers and the amine were mixed in the vessel for an
average residence time of about one hour while keeping
an internal temperature at 50°c by heating the
vessel with the jacket.
15 The liquid flowing out from the amine compound
' treating vessel was supplied to the bottom of the
column for recovering the volatile component.
The above continuous operation was continued for
30 days, and samples of the polymer obtained after 10
20 - days, 20 days and 30 days were subjected to the
property evaluation.
Each polymer had a melt flow rate of 1.5, Yl of
0.4, and a weather resistance of 0.7 in terms of Y1.

25 Example 2

A polymer was prepared in the same manner as in
Example 1, except that octylamine was supplied to the
amine treating vessel in place of
30 tetraethylenepentanmine.
Each polymer had a melt flow rate of 1.5, Y1 of
0.4 and a weather resistance of 0.7 in terms of Yl.

35



as f.ol |l ows: (1) Melt flowrate (MFR) Using a nmelt flow
i ndexer (manufactur.ed by Takara | ndustries, Co., Ltd.), a nelt flow
rate i s neasured 10 according the JI'S K-7210 at 230[err] C under a | oad of
3.8 kg. (2) Degree of colouring 14 - Using a 40 nmm extruder
having a T di e (manuf actured by Tanabe Pl astics Co., Ltd.), a polyner
15 is extruded at 250 C and passed through three polishing rolls
kept at about 100[err]C to obtain a pl ate having a thickness of 3 mMm
Fromt he extruded pggdgpla square plate sanple (5 cmx 5 cm is cut
out, and its yellowindex (Yl) is 20 measured using a spectroscopic -
col our difference neter SZ-[err] 80 (manufactured by Ni ppon Denshoku

| ndustries Co.a ﬁbﬁymencnasdpngpanedlSnKtﬁéOéame manner as3)in/\éat her

resi stance %ntﬁle-r{' tpkﬁge éggphsnaangésﬂlbﬂ weuﬁea%urt%rsent 25

of degree “of J%f i €°FF ad ra at her neter
( WESUN- HCA- 1 tqqmlmmrm;smmtbwsugasel wa$e§sinngtw§cﬁpné§ G3% hntd.) at

63[err] C for ZAOQHOU $na the JBﬁééﬁ&srmohBeoremw Mndeasd(m) iins measur ed
and used as a degree of weather resistance. 30 present

invention is fie HONQMRE PHRRAEILLAR VesseiﬁlWSRFnﬁdﬂBﬁtFFnFﬂ ﬁ& Banpl es.
Exanple 1 3% py weidist) a10osd esi by wetdgher andedhyb Reblyaeedktits
(herei nafter referred to.as "MVA") (manufactured by
10 espectively.
Each polymer had a melt flow rate of 20, Y1l of

0.4 and a weather resistance of 0.7 in terms of Yl.

Comparative Example 1
15
A polymer was prepared in the same manner as in
Example 1 exdept that the whole amount of effluent
from the top ;jof column for recovering volatile
component was recycled directly to the monomer
20 preparation'vessel without further treatment.
The properties of the polymers are shown in Table

1‘

Comparative Example 2
25
A polymer was prepared in the same manner as in
Example 1 except that no amine was added to the
effluent from the ion exchange resin column, that is,
the amine treatment was not carried out.
30 The propertiés of the polymers are shown in Table 1.

35



Ni ppon Met hacryl Monomer Co., Ltd.) and nethyl acrylate (hereinafter

referred to as "MA") (manuf act ured by Toa Synthesis Co., Ltd.) were

used. As a polynerization initiator, ](?é)lsisobutyronitrile 5

(hereinafter referred to as "AIBN') was used and as a chain transfer-
agent, n-octyl mercaptan (hereinafter referred to as " OM') was used.

~In a catal yst dissolution vessel, MV, 6.2 % by wei ght of MA to MVA
and 0.12 % by weight of AIBNto 10 MVA were charged and m xed to

conpl etely di ssol ve Somparative, Bxampdechers to prepare a catal yst

'sol ution. An i nternal terrperature of the catal yst

di ssol ution vessel vvas kept at Ci r%(fl at |ﬂ9 coolant in the
- jacket. 15 Th@ BP &‘reé'dw(,azftéf S MIMRKIsTS 1n
. punped in aspol gRampaat Noexceptt whatt the aéﬁhferit dfrom th&gédIumn for

. In a nononer preparatioQn Vv s fur ontai ni ng. 93. 65%
by weight of WRSCBYETNG, VBIRiLS Lihitoient wordinechiy Subnl e Eon vas
. prepared b¥heoamivkel mqmm |Va$%ﬁ)urttha1bfis.r e Mveathiertndin oM

- and a recycl ed aRRURLNARYCRARBRS KM Woliih was dIEGPEI ed monomer.

The properties of the polymers are shown in the
10 Table 1.

15
20
25
30

35



A L

An internal tenperature of the nononer 25 preparation vessel was kept at
5 Cby circulating a ~coolant in the jacket. ' The prepared
nononer m xture was punped in the pol ynmeri zation reactor at a rate of
13. 279 kg/ hr. From the bottom of the pol ynerization reactor, 30
t he above aaBIlgst sol ution and the monoh®r- mi xt ure were supplied and -’
polynerized in a residence tine of 39 mnutes at 1502[err]Ctill an
aver age pol yneri zati on degree reached 45 % by wei ght. The

resulting li~gui d l.ymer ¢o itio s renoved from35 the top of the
pol yneri zat Fg’#'pla%pg& 34're ani “% IYied

t Weathery Heater.

12 - Examplen the he¢ater| the | fegisfapolyjrer conposition was
heat ed up t i i i medi um in the’jacket
and pressu izted %ﬁ%fg/ ¢ ] G gnd-then i ntroduced in a vented
extruder. 5 - e |l jquidjpol yrrer conpositlion was passed through
t he extrudgr whijl e"@e@@ﬁn; e@ch v@nt} undef redyced pressure, and a
cylinder tenperdgtu@® dayshdus PS5 ernr] G15 gnd the vol atile conponent
was recovefjed frjomgphg ys 1.8ehtysp arjd liedfto a colum for recovering"
volatile 1 ccrrponen?. The polyner [in a nolten state was
ext ruded im a
|} 2 After _
: 10 days| 1.5 1.5 3
20 days| 1.5 3 7
30 days} 1.5 6 >16
3 After
10 days{ 1.5 | 2 5
20 days| 1.5 5 12
30 days| 1.5 7 15
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strand form After cooling with water, the strand was cut to obtain

pel lets at an average productiom rate of 6. 65 kg/hr The gas
state volatile co rom_ _the reaﬂ-vent o g er-
was supplied in tgpﬂmlm"“m[m"mm part &7 the col urhfor- g‘,oa eri ng '
vol atile conponents whi l"e she*vol atil e conponent recovi &Y rom
the forevents of the extruder was cool ed and condensed 20 to formliquid,
and then supplied to the bottom of colum for recovering volatile
conponent , wW{d:AINS e vol ati|l e conponent was continuously distilled at
a reflux ratio of 1. - Fromthe effl uent recovered fromthe -

top of the 25 col umm for coverli vol at i ong qe n_average

of 7.98 kg/hrton t EPEﬁ%$§ﬁe RESPF8§§EFQH Fomgﬁgac yii 9833 ®Sr epar at i on
vessel , whil evhlidiyg/dompfisée bulk drssoﬂhedohrgunymumizingpbred to the
subsequent '%thacrrgfféaﬂgﬁmts? payotunabta% a LEGATY! p‘alggt fom of the

col um for recoveril e’ conponent cont ai ni ng an
am ne wiglaspegit ierd(Ph ?ﬂ@taﬁFAEGtﬁ@apﬁﬁﬁﬁc§§épm&ﬁba§ryl10 reaction

~product of t hgyrsfidie andl éwatmyas Q‘bihﬁﬂe compaheae qegrage rate of
147 g/ hr. 35 . O the, verrn voIatrIe

Fyrenris
conponent, hfAHRIHRE ?%Pé) ﬁﬁ%?? ﬁFr ﬂnPﬂﬁFb%P Rain sdid

- 13 - 10 polymer (d), wherein said volatile component (c)
containing said unreacted monomer is treated with a
compound having a sulphonic acid group and then with
an amine, and is recycled to the polymerizing step.

15 2. A process according to claim 1, wherein said
volatile component (c¢) containing said unreacted
monomer is distilled before it is treated with said
compound having a sulphonic acid group.

20 3. A process according to claim 1, wherein said
volatile component (c) containing said unreacted
monomer is distilled after it is treated with said

amine.

25 4. A process according to any one of claims 1 to 3
wherein said compound having a sulphonic acid group is
a cation exchange resin having sulphonic acid groups.

5. A process according to any one of claims 1 to 4,

30 .wasrein said amine is a primary or secondary amine
having a boiling point of at least 150°C under
atmospheric temperature. |

6. A process according to claim 1 substantially as
35 described in Example 1, 2 or 3.
-
eet Has Been Reflaced

TG



-was €ontinuously supplied at a rate of about 0.5 g/hr. The
efflwuent fromthe colum for recovering  volatile conponent was

contd nyausly passed through the i on exchange resin colum at an average
rate of.1 5 kg/hr. In this step, a spacelgelocity was ut. 0.5
hr[err] To the effluent fromthe i on exchange 3$M§SHEE %%ﬁﬁh
t et raet hyl enepent am ne was conti nuously supplied atjf a ramg; gé

and the m xture was 10 flowed into an am ne conpound t Y-eS5e
nononers and the amne were mxed in thapgegaer for an average
resi dence tinme of about one hour while keeping . an internal tenperature
at 50[err]C by heating the vessel with the jacket 15 The
liquid fl ow ng out froR BSE R PROD v 2 3
suppl i ed tg;the bottom of the colunn for recoverlng the vol atil e
conponent . The above continuous operation was continued for

30  days, and sanpl esThe presgdtyinvesbignnpyoyides a0procesgafor 20 days

and 30 days wergrsg@i-erges fnetﬁaer lig BbQ?ﬁEEYWﬁ!%hU%Um%:.ses bulk FEach
polynmer had a nelt flow,rate , .and a weat her

resi stance of °% PALRELAR BP ?Ferlzé§l°“ a meE?&ﬁﬁVélf monomer (a) a
pol ymer was prepareHdtaint eliquidnpplgmedscofpositibranqp)e cont@iedpig t hat
octylam 16 ¢S SRhbedct8a Retnacyy 3T fohbRBL Q! BapRrard f A°C OF 30

t et raet hyl"eénepent ami né rate of 1.5,
Y1l of volatile component: (c) contalnlng said unreacted .

monomers to obtain said polymer (d), wherein said
volatile component (c) containing said unreacted
monomer is treated with a compound having a sulphonic

15 acid group and then with an amine, and is recycled to
the polymerizing step.

) vt

35



04 .aad a weather resistance of 0.7 in terns of YI. 35

- 14 - Exanple 3 - A pol yner was peepared
sanme manMmer as in 5 Exanple 1 except that the concentraji
catal yst dissolution vessel was adj usted to 10.5 % by

concentrations of MVA, MA and OMin t he nmononer preparatton vessel S

~were adjusted to 89F 34 % by weight, 10:51 % by weight and/.46 % by
wei ght, 10 -respectfvely. Each,pol *@jsr had (@)melt flow rate of
20, Y1 of 0.4 and a W8kt her resistan 0.7 in tlerns of Y.

Conpar ative Exanple 1 15 A poly s preparled i me
manner as in Exanpl e ol e anpu ofWeffl uen
Cétalyst Monomer preparation vessel
dissolution
vessel
|
Polymerization
reactor
a <A
Heater

\

(5)<—-—-. Vented extruder

b/\% T~

Column for~
recovering L———>(6)

volatile component|

b
P

\
lon exchange

“ : resin column
“ (7)

\

Amine compound

treating vessel

“ g
\
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frbmthe top of colum for recoveri ng.vol atile
.di r et the hononer 20  preparation vessel
The properties of the polynmers are shown in Tab

conpanent

e

ACED

l’\ar od

%Q%&z - uAdwreN

recycl ed
eat ment . -

Conpar ative Exanple 2 25 A pol yner wa

manner as in Fig. Zxanple 1 except that no amine was added to th

effluent fromthe ion exchange resgin colum, that is, t he

SOT/ The properties of the poly
\;

treatment was not carried out.
shown in Table 1. 35
Conpar ati ve Example 3 _
w w _ Vented
(5y6— extruder
lon exchange |
resin column| N
: Column for _
(7 —> recovering —>(6)
. volatile
. component
_ N
Amine \
" compound
treating
vessel
A\
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A polynmer was prepared in the same manner as in 5 - Exanple 1 except that

the effluent fromthe colum for recovering volatile conponent was

directly supplied to the am ne treating vessgf That-Fs7=the tregat nent

in =" the ion exchange resin colum was skipped.|| RéfeaceimanThRGoperti es

of the polyners are shown in the 10 Table 1. 15 ' 25
oty ' Date 13JUN?®§TI

?
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PROCESS FOR PRODUCING METHACRYLIC POLYMER
ABSTRACT

The present invention provides a process for producing a methacrylic polymer
which comprises bulk or solution polymerization a methacrylic monomer (a) to obtain
a liquid polymer composition (b) containing an unreacted methacrylic monomer and
separating a volatile component (c) containing said unreacted monomers to obtain said
polymer (d), wherein said volatile component (c) éontaining said unreacted monomer
is treated with a compound having a sulphonic acid group and then with an amine,

and is recycled to the polymerization step.

FIG. 1
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3 After 10 days 1.5 2 5 20 days 1.5 5 12

- 30 days 1.5 7 15 CLAI V5 1. ‘A process for producing a
nethacryllc pol ymer which conprises bul k or §EeFer—potyrerizing a
met hdcrylic nononer (a) to obtain a liquid pql AFBLAGEMENTiSHEET (| b)
contai ning an unreacted fnethacrylic nononer nd sepﬁtl ng a vollatile
conmponent (c) containing said unreacted nono :Dmga 90 rolyner (d),

wherein said volatile conponent (c) containimg sard ~"‘-—--=—--u is
treated with a conmpound having a sul phoni ¢ aci d group and then with an
amne, and is recycled to the pol ynerizing step. 2. A process according
to cl a.l m 1, wherein said volatile co‘re%@nent (c) containing said unreacted
nmonomer s dl?_.LHbed before it is tr ed with said

\L N
Vented
5 & extruder
b C~ T~——

y
lon exchange

resin column -
\ \
Column for
7 —> recovering [—> 6
volatile
: component
A
Amine Y
compound
treating
vessel
/




cénpodnd havi ng a_sul phonic—aetd—group. 3. A process according to claim

1, wherein said volat'aﬁ_iﬂmaﬂgﬁnm (c) containing said unre; _nononer LS.
distilled after i sai d ami ne. 4, A pr i
to any one of claﬂ“u“m‘ & M el n sai d tohpound having a ﬁ%§hﬂééﬁﬁﬁ%%%tET
group is a cation exchange resin having sul phonic acid gro

AR e
process according to any one of clainms 1 to 4, wherein saidlampe g g
primary or secondary am ne having a boiling point of at |east 150C under
at nospheri c pr eEAIMS. 6. A process according to claim1l substantially as
descri bed in Exanple 1, 2 or 3. ) -

1. A process for producing a methacrylic polymer
which comprises bulk or solution polymerizing a
methacrylic monomer (a) to obtain a liquid polymer
composition (b) containing an unreacted methacrylié
monomer and separating a volatile component (c)
containing said unreacted monomer to obtain said
polymer (d), wherein said volatile component (c)
containing said unreacted monomer is treated with a
: compound having a sulphonic acid group and then with
N an amine, and is recycled to the polymerizing step.

2. A process according to claim 1, wherein said
volatile component (c) containing said unreacted
monomer is distilled before it is treated with said
compound having a sulphonic acid group.

3. A process according to claim 1, wherein said
volatile component (c) containing said unreacted
monomer is distilled after it is treated with said
aminea

4. A process according to aﬁy one of claims 1 to 3
wherein said compound having a sulphonic acid group is

a cation exchange resin having sulphonic acid groups.

5. A process according to any one of claims-l to 4,
"wBerein said anine is a primary or secondary amine

having a boiling point of at least 150°C under

atmosphéric pressure. '

6. A process according to claim 1 substantially as
described in Example 1, 2 or 3.



