1 Title of the Invention Inproved process for
produci ng aromati c pol ycarbonate Field of the
Invention 5 [00011 The present invention relates to a
met hod for producing an aromati c pol ycarbonate. Mre
particularly, the present invention is concerned wth
a nethod for producing a high quallty hi gh
performance aronatic polycarbonate on a conmercia
scale at a rate of 1 t/hr 10 or nore, in which a

ol ten a5 oAt L RALYGRLRAORALEL, pre- pol ymer obtained by
reacti g“aﬁ_aronag¥t—ﬂrh$§$bxy com pound with a

di aryl QB%P rp'r%c%%'sy'f%’r’ 28Ok firle dsnadic @polycarbonate

gui de- met I ng pol ymeri zer devi c€ having a
specific structure. 15 [00021 By the nethod of the
present invention, a high quality, high performance

aronatlglgghyggrgg@aq%vgﬁﬁybn_not only is colorless
but al so has&xceltrent nechani cal properties can be

gtably ppedufedTdt Priedledtofinkdrtion afelates fios @ method for
I ong period of tinme (for exanple, as long 20 as 5, 000

hours) , pybaueiifdt ke t@tat ¢ pelgbarbbnabe. amorat particularly,
polycargonate can be nmaintained at a desired |evel.

Ther ef otRe phesedithahventiim presecdrmesdtwith aamebbed for
very advant ageously enpl oyed for the comercial scale

product peodotiay ar bimh quad e boight eee?fodnance aromatic
polycarbonate on a commercial scale at a rate of 1 t/hr
10 or more, in which a molten aromatic polycarbonate pre-
polymer obtained by reacting an aromatic dihydroxy com-
pound with a diaryl carbonate is polymerized by the use
of a guide-wetting fall polymerizer device having a
specific structure.
15 [0002] By the method of the present invention, a high
quality, high performance aromatic polycarbonate which
not only is colorless but also has excellent mechanical
properties can be stably produced at a rate of 1 t/hr
or more for a long period of time (for example, as long
20 as 5,000 hours), wherein the molecular weight of the
aromatic polycarbonate can be maintained at a desired
level. Therefore, the method of the present invention
can be very advantageously employed for the commercial
scale production of an aromatic polycarbonate.
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Background of the Invention [0003] In recent years,
aromati ¢ pol ycarbonates have been widely used in

various fields as engineering plas- tics having

excel l ent properties with respect to heat 5

resi stance, inpact resistance, transparency and the

like. Wth respect to nethods f@r producing aromatic

pol ycar bonat es, various studi es have heretofore been

made. O the nmethods studied, a process utilizing an

i nt eBRakpabupdl pfondengatvieart lpat ween an aromati c di hy

10 droxy conpound and phosgene (the so-call ed

"phod§éhAeé] priresxignthagedoen zodmetttapdipdarbbeates have
2, 2- bi s(4- hydroxyphenyl) propane (hereinafter,

freqbesnl yidefyr negd tlo yeripuspihasdidsaas eagimeering plas-—
mentioned as a representa- tive exanple of the

ar omhiFE BRNYBHORFCEIASHINRIOPSITIOF4 W bnwaspeathdo heat
interfacial polycondensation process has problens in
thatr?§l§§aﬁ§§eséﬁpﬁcﬁor@§é5tﬁﬁ§§geﬁéaﬂﬂm@ﬂ¢qqy and the
p0|sonous that it is necessar use a very |l arge
anount k8t H@%%@I%%%P%ﬁFoFPd@eE OﬁspSOrlQHEPPféﬂgoﬁromatlc
solven& whjch is considered to he harnful 20 to human
oal BALKAA-PABALRT | JRFARLS RGASET petieyher@torore been

h which_i
ar gBRHE -1 et St ite SR FReS BahAET oa pOFgEarBoRELS FBS 20
duced,,that a_reaction tus Ls likel to be car- ..
oGeanhEEREERRr PrsYBBREBRAR G SRo RRSHRAD S0, B Retdy diny-

§E|grggggegog¥gﬁggegnghkggggghebyt%ro%%c%%lﬁo% uphosgene

process”)} has been commercialized, wherein 2,2-bis(4-
hydroxyphenyl)propane (hereinafter, frequently referred
to as “bisphenol A”) can be mentioned as a representa-
tive example of the aromatic dihydroxy compound.

[0004] However, the interfacial polycondensation
process has problems in that it is necessary to use
phosgene, which is poisonous; that it is necessary to
use a very large amount of methylene chloride as a po-
lymerization scolvent, which is considered to be harmful
to human health and the environment, wherein methylene
chloride is used in an amount which is ten times as
large as the amount of the aromatic polycarbonate pro-
duced; that.a reaction apparatus is likely to be cor-
roded with chlorine-containing compounds, such as by-

produced hydrogen chloride, by-produced sodium chloride,
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and net hyl ene chloride used as a solvent; that diffi-
culties are encountered in separating and renoving

chl orine-containing inpurities (such as sodi um

chloride and residual nethylene chloride), which
adversely af 5 fect properties of the aromatic

pol ycarbonate produced; and thagt it is necessary to
handl e a | arge anount of waste water containing

met hyl ene chloride and an unre- acted aromatic

di hydndxpecampenadchdveh das usiesiphena sAlvendt30dH)atAsiiaf £i-
nmet hod for producing an aromatic polycar 10 bonate

f r oncahtaesmatrec edichyditex e de dmp Gepd rand ngy  dinar yWemoving
carbonate, a nelt transesterification process has con-

vent chhaklipebeentkioing impurichesn (@uemisc sgeliyrarchloride
bonate is produced by perform ng an ester exchange re-

act i sndbeewednadnmetbydene d¢hipdricikey ,coidoinddverstelas af-
15 bi sphenol A) and a diaryl carbonate (such as

di phéagk prapbshaes) ofn thike apemadd cs patlycagiionate produced;
renovi ng an aro- nmatic nonohydroxy conpound produced
(suchAndstphRENSE) isf ngpesraryqlicl hendde a large amount of
pol ycondensati on reaction system Contrary to the

i nt eFRAEPaF2pBFy E6RTEABARBORCHNYLESS PG orRelemdnd an unre-
transesterification process has an advantage in th

a soRGERE AEERARIC FehyseaxyHGRRpPOuNG He @s biSPageml A) .
R TR R R AR, £ L ML -
SCU1 BaPRIEHIR, SACLELRLUT SORStAN DEREOl P giary:
procgggbénate, a melt transesterification process has con-
ventionally been known, in which an aromatic polycar-
bonate is produced by performing an ester exchange re-
action between an aromatic dihydroxy compound (such as
bisphenol A} and a diaryl carbonate (such as diphenyl
carbonate) in the molten state, while removing an aro-
matic monohydroxy compound produced (such as phenol)
from the equilibrium polycondensation reaction system,
Contrary to the interfacial polycondensation process,
the melt transesterification process has an advantage
in that a solvent need not be used. However, the melt
transesterification process has the feollowing serious
problem. The transesterification is an equilibrium re-

action, and the equilibrium constant thereof is small.

Therefore, the equilibrium reaction does not proceed
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unl ess the produced aromati c nonohydroxy conpound

(such as phenol).is efficiently renoved fromthe

surface of a nolten reaction m xture obtai ned by the
transesterifi- cation. As the polynerization proceeds,

the viscosity 5 of a polyner being forned increases

during the progress of the pol yinerization reaction

and, hence, it becomes difficult to renove

efficiently an aromati c nonohydroxy conpound (such as
phenoh}eksotrhehprpduyeer azamadn o eanohtyidorxgy staamound  {such
thus making it difficult to achieve a high 10 degree

of pebypbengdli és wiffhciespdst remcaesblfroay fdre sanface of a
produced. That is, differing fromthe case of a nelt

pol yBohtensseashiprosdssurgr optadacichdya thel agemsesterifi-
densati on pol yner (such as a polyam de or a polyester)

ot heFathan -antar thatPel poeyearbbaat erocredgel thporvyeepsity
15 densati on process for producing an aromatic

pol yBé&r BoRO1¥RErhRE ipge tPEMESWIRG IS5 AULEFEh the progress
prepol yner hayv- ing a | ow degree (n) of polynerization

(e. 05F 3Dgr BOLYBPFREALARE REIGTLAT AN BETGSomigoRcomes
15 tqQ.ahout _20 has an extrenely_high nelt viscosit
and. JHEALEULEL Eps ToB0RPr BECAEL orb ot e mERIAFC Ronchydroxy

facilitate the surface renewal _ of the prepol yner hy
usuaFoﬂﬁPPBFiZﬁPc h@FeP%F@? epEOTy &iiCo R oG 12atton reac-

o OB, JUUBIAC 10O U A2 RO N o i

docs UAke G, ot Tbt oS HTE® PR IBRE, U el pasvon-
ate produced. That is, differing from the case of a
melt polycondensation process for producing a polycon-
densation polymer (such as a polyamide or a polyester)
other than an aromatic polycarbonate, the melt polycon-
densation process for producing an aromatic polycarbon-
ate has the following problem. Even a prepolymer hav-
ing a low degree (n) of polymerization (e.g., a pre-
polymer having an n value of from about 15 to about 20)
has an extremely high melt viscosity and, hence, it is
difficult to effectively facilitate the surface renewal
of the prepolymer by usual agitation. Therefore, sepa-
ration of an aromatic monohydroxy compound {such as
phenol) from the surface of the polymerization reaction

mixture does not occur, so that it becomes impossible

to produce an aromatic polycarbonate having a high de-
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gree of polynerization (e.g., an n value of about 30

to about 65) which is required of an aromatic

pol ycarbon- ate product for practical use. This

problemis well known in the art. 5 [0006] Various

pol yneri zers have been known for use in producing
aromati ¢ pol ycarbonates by the melt trans-

esterification process. A vertical agitation type po-

| ymerizer equipped with an agitator is widely used for

a smalrkeesodl @oiyodudtziadiicnn (& .lgahoraat or walliee oferabicce! 30 to
10 agitation type polynerizer equi pped with an

agi t abonuti $5)adhdrthadesousgui relvhtofi tarexridoiats chipghiycarbon-—
volunetric effi- ciency and has a sinple construction,

so t hae pologmeti forapiractoarad sisel.| Thabeprahlbm is well
efficiently carried out. However, when it is intended

t o ukaowhe lpethiecalrtagita 15 tion type pol ynerizer for

the production of an aromatic pol ycarbonate on a
comePEPAll scéariocehepdbymeti aer8echaye obgepr bppem for use
arises. Wien it is intended to use the vertica

agi t P BECEYF NFoPFRERItAS PRdy CArdmGHRs Hvalthes@gld trans-
producti on of an aromatic pol ycarbonate, it is, 20

vi rt BEFEY LEAFES4rR PTOFeSst-echi VRF1581t 884t RRACROLYRE PO
erization,.reaction m xture. Therefore, as nentjqned

abov & YUFE1BEL o RESLEPES D A eERitaTaR TP Mped for

o ot a0 COOU I UG LRGN, Bopne rorcicar

ggg?8%@8%%6%%8%%%£Cp%Q%%%%ﬁg%qa%%uq%ge%pw%t%?%%r%%itator is
advantageous in that it exhibits high volumetric effi-
ciency and has a simple construction, so that polymeri-
zation on a small scale can be efficiently carried out.
However, when it is intended to use the vertical agita-
tion type polymerizer for the production ¢f an aromatic
polycarbonate on a commercial scale, the following se-
rious problem arises. When it is intended to use the
vertical agitation type polymerizer for the commercial
scale production of an aromatic polycarbonate, it is
virtually impossible to effectively agitate the polym-
erization reaction mixture. Therefore, as mentioned
abeove, it becomes difficult to efficiently remove an
aromatic monohydroxy compound produced (such as phenol)

from the polymerization reaction system, sc that an

aromatic polycarbonate having a desired degree of po-
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| ymeri zati on cannot be produced. [0007] Specifically,

a large-scale vertical agitation type polynerizer
generally has a greater ratio of the liquid volune to

the vaporization area than a small 5 scale one. In

ot her words, the depth of a reaction mxture in the
agitation type polynerizer is |a@ge and, hence, the
pressure in the lower part of the agitation type

pol ynerizer is high. In such a case, even if the

degr égmefrivatdiom ehnhoe pel wreducaid.on reacti on zone

is 10 increased in order to achieve a high degree of

pol yri¥08rlilzat $ecif heabby ynerlangeoncpieceedsicatieagitation
hi gh pres- sure due to the weight of the reaction

m xt Gyeei polllymerigeer geaetradflvt hesagi tgngiadren @ io of the
pol yneri zer, so that an aromatic nonohydroxy conpound
(suchigyigheedinecir thenyepod ighftiicnemres tédwwoved. small~
Therefore, a large-scale vertical agitation type )

pol y#ERiLEepnies ugabpéh%ﬁlyorﬁsrthéep 8BtbBt Pénaotegction
prepol ymer having a | ow degree of pal ynerization. For

obt aMAREYTE A8 FRer agdkRtdoR dorespodyrgdgraes dfs large and,
pol ymeri zation, it is necessary _to sub 20 ject the ,
prep8EPREr KA RGEESNER dEgtbE JrW5a Prieti 24 theoMgitation
obt ai ned by using the,agita&ion tyge Bolynerizer to,%

f ur t REPSpBPY¥BRAERESt H6n "B P usi AG” FRGENEr CpSPynEVeR 1f the

|21 acb QU0 ot R L0 e A Y HLON S e 15

arongk%%egggg zn order to achieve a high degree of polym-
erization, the polymerization proceeds under high pres-
sure due to the weight of the reaction mixture in the
lower part of the agitation type polymerizer, so that
an aromatic monohydroxy compound (such as phenol) can-
not be efficiently removed. Therefore, a large-scale
vertical agitation type polymerizer is usable only in
the production of a prepolymer having a low degree of
polymerization. For obtaining a polymer having a de-
sired degree of polymerization, it is necessary to sub-
ject the prepolymer having a low degree of polymeriza-
tion obtained by using the agitation type polymerizer
to a further polycondensation by uéing another polymer-
izer.

[CO08] For solving the above-mentioned problem, vari-

ous attempts have been made to remove an aromatic mono-



10

15

20

25

hydr oxy conmpound (such as phenol) from a high

viscosity polyner being fornmed. Mst of these

attenpts are con- cerned with inprovenment in

mechani cal agitation. For exanple, there are known a

met hod using a screw type 5 polynerizer device having

a vent (see Exam ned Japanese PRatent Application
Publ i cati on No. Sho 50-19600 (corre- sponding to
GB-1007302)); a nethod using an internesh- ing

t W nhydrewyt gpapextidudeuchses Bhamolgd fiapamedegh viscosity
Pat ent Application Publication No. Sho 52-36159); a 10

met hpalusiengba ingpddrinekdn eMapbr afi bhesgpattemptsr are con-
such as a screw evaporator or a centrifugal film
evapéerngtoritbedmpravenedt) dpanesdapd aggatdai-onFor
Publi- cation No. Sho 53-5718 (corresponding to U.S.

Pat efKangle,3tbggegagy) knghwa a mfcﬁh@af WSilag & screw type
conbi nation of a 15 w ped film evaporation type
appaPatiBeghdes HEVigenhaAVinggiat FeNdn (SEse E¥emMimgd AJapanese
(see_Unexam ned Japanese _Patent, Application Lai d-Qpen
SpecPPFEBFiBﬁpképaHéPnZPuPéégﬁﬁ}Pn[%@O9Fhﬂb®@mé%6 cyporre=

SRR e A IR -

| DeVAAELANSE Rl 1L L2l O SeLoThany I e ) scoanese

o0l tBy b ABPLSEIERb B BLARSN \Bheshl s by dh o

havi 8- 3028840 6TRL K #14 269 RETRYR M oror,
such as a screw evaporator or a centrifugal film evapo-
rator (see Examined Japanese Patent Application Publi-
cation No. Sho 53-5718 (corresponding to U.S. Patent No.
3,888,826)); and a method using a combination of a
wiped film evaporation type apparatus and a horizontal
agitation type polymerizer (see Unexamined Japanese
Patent Application Laid-Open Specification No. Hei 2-
153923).
[0009] However, each of the above-mentioned methods
mainly uses the technigue of mechanical agitation and,
hence, inevitably has a limitation accompanying the
technique, so that it is impossible to completely sclve
the above-mentioned problem. Specifically, it is dif-

ficult to satisfactorily agitate a polymer having an

extremely high viscosity by mechanical agitation and,
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hence, various problens encountered in the production

of an aromatic pol ycarbonate from a prepol yner having

an extrenely high viscosity cannot be solved. On this

poi nt, a detailed explanation is given below 5 [0010]

In the above-nentioned nethod, it is attenpted to

| ower the nelt viscosity of thesgprepol ynmer as nmuch as
possi bl e by elevating the tenperature of the pre-

pol ymer. Specifically, the polynerization of the pre-

pol yhences perfiousegrablansi gnccemierstdinia wiapisiudtion
close to 300 C under high vacuum whil e nechanically

agi t afi pg ememptédpobpiwcagboas tieo fafoiredt prepElyfeacraving
renewal of the prepol ynmer. However, even at such a

hi ghanespéiremgly, high milscogildyosiampadl behesqdrvgsbl yRBr this
is still very high, so that it is inpossible to satis

15 f Reibti| ¢ eetaddedhexpdanatd onedendivem tiedow.

pr epal Therefore, by this nmethod, the increase

in trﬁeﬁggﬁyml%rﬁ%takemvw%i%e@weem%ﬁm it 1s attempted

pol ycarbonate is in- evitably limted and, hence, it

i s i MPosSKFBFeths BELA Nisgofiidl Rl &O& ArepQlgier as much

aromatic pol.ycarbonate. Fur 20 ther, the nethod has

the R8I PBRFABIE BXAFAATASEnISHRE: ERE TEtTA] 4l Lhe pre-

220 B ok e DR e MGl fLERPGh0e A e

i SR R R ST S

PropertLes 8 bRl NABE AL 83 SusaUSRT 19 EetRaflcR11y
agitating the prepolymer so as to effect the surface
renewal of the prepolymer. However, even at such a
high temperature, the melt viscosity of the prepolymer
is still very high, so that it is impossible to satis-
factorily effect the surface renewal of the prepclymer.
Therefore, by this method, the increase in the polym-
erization degree of the aromatic polycarbonate is in-
evitably limited and, hence, it is impossible to obtain
a high molecular weight aromatic polycarbonate. Fur-
ther, the method has the following disadvantage. Since
the method is practiced at a high temperature which is
close to 300 °C, it is likely that the polymer produced
suffers discoloration and lcowering of properties. Fur-

ther, it is likely that discoloration and lowering of

properties of the polymer are also caused due to en-
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trance of air and foreign matter into the polynerizer

devi ce through the vacuum seal ed gap between the

casing of the polynerizer device and the rotary axis.
There- fore, when it is intended to stably produce, by
the 5 nethod, a high quality aromatic pol ycarbonate

for a long period of tine, it 9% still necessary to
solve various problens. [0011] The present inventors
conpl etely solved the above-nentioned probl ens by
devekopnrg wét hdds anki dered gnl@atdter nwndlov & hee glrdnimeadizer
agitation. Specifically, the present inventors
deveHepégdenthirodghushry va cyuirntsealect igap fetiween the casing
pol yneri zer device in which a nolten pre- polyner is

al | opEdthe pallyrmgirdmgrane vilges emdadhenindtanyh@xsis-f adgere-
of a guide, such as a wire, thereby effect 15 ing

pol yAeERzavheRn at die lmdengedhtepsitphdy 0¥ gshsducdy fhe
desired pol ynmer (see Unexam ned Japanese Patent Ap-

pl i cBEFBRIL aPdhdgen A9additei @FEMGt iko Polgicagleysde for a
Un- exam ned Japanese Patent Application Lai d-Open
SpectPRg P&ELEA RSE. thER/8152364 3 Idde REGETFSR LYo oS Ve
Patent Ap 20 pljcation Laid-Qpen Specification No. He
8-3282?39“5v88?¥§?§§0, Unexam ned Japanese Pat ent

(PPLUEBRLR" Shoh B PR e ot ol s B e

PSSR Rs g BRSSO e A nicn o

above-peqiianed patent 19, agitation. Specifically, the
present inventors developed methods using a guide-
wetting fall polymerizer device in which a molten pre-
polymer is allowed to fall along and in contact with
the surface of a guide, such as a wire, thereby effect-
ing polymerization of the molten prepolymer to produce
a desired polymer (see Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Hei 8-225641, Un-
examined Japanese Patent Application Laid-Open Specifi-
cation No. Hei 8-225643, Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Hei 8-325373,
W097/22650, Unexamined Japanese Patent Application
Laid~Open Specification No. Hei 10-81741, Unexamined
Japanese Patent Application Laid-Open Specification No.

Hei 10-298279, W099/36457, and W099/64492).

[0012] However, none of the above-mentioned patent
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docunents has any teaching or suggestion about a
met hod for producing an aromatic pol ycarbonate on a
commercial scale at a rate of 1 t/hr or nore.

Further, it has been found that, even when the

relatively small scale 5 polynerizer devices disclosed

in the above-nentioned patent ddcunments are used for
produci ng an aromati ¢ pol ycarbonate for a | ong period

of time, it is possible that the resultant aromatic

pol ydechorate pesdacty seschiniones cogosist inebpugna Imethod
anount of a polyner mass 10 having too high a

nol eéorapraduging whi elrogatdcapiol Yitagrboaadiez @rofa rammercial
or less. Therefore, it has been desired to provide a

met hégafler agt ablrpter edudi g ha war yoiegh F’E}H‘éﬁ?i—‘y it has
aromati c pol ycarbonate on a commercial scale at a

r at ebeen1 forRd shafor €vesr whehofdepasilad ise ldevdrdil srale

t housand hours or_ more (for exanple, a period of time

as | BR¢ YBE I3 2880 deyd e Sodigsiepedpisc thsypbpre Wentioned

I nvention Task to Be Sol ved by the Invention 20 [0013],

|t igaéef‘éskioé’rl“‘?ﬁésp@é§eh‘tseﬁ¥\fé’ﬁt PERIG I any EFematic

met hod _for stably producing, from ten arq- mat
ol y PRLBOAEPE A Sr e 16HPaRRE OBy Sebafiag Hn 1

o OTahl, (YL OGN B0 GO some-
25 WLERebegag bSO OThSS] IpyReR S B ags

rate

Iﬁ%ssible

hgging too high a molecular weight, which generally has
a size of 1 mm or less. Therefore, it has been desired
to provide a method for stably producing a very high
gquality aromatic polycarbonate on a commercial scale at
a rate of 1 t/hr or more for a long period of several
thousand hours or more {(for example, a period of time

as long as 5,000 hours or more).

Disclosure of the Invention

Task to Be Solved by the Invention

[0013] It is a task of the present invention to pro-
vide a method for stably producing, from a molten aro-
matic polycarbonate prepolymer obtained by reacting an
aromatic dihydroxy compound with a diaryl carbonate, a
high guality, high performance arcmatic polycarbonate

which not only is colorless but alsc has excellent me-
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1 t/hr or nore for a long period of time, wherein the

nmol ecul ar wei ght of the aromatic pol ycarbonate can be

mai ntained at a desired level. 5 Means to Sol ve the

Task (0014] The present inventors have nmade extensive

and intensive studies with a view toward devel opi ng a

nmet hod for producing, fromthe ahove-nenti oned nolten

10 aromati c pol ycarbonate prepol yner, a high quality,

hi gh performance aromati c pol ycarbonate which not

onl ychanicalloplreperiiitsal so Rascaxeeldierit swedkanitcal rate of

properties, at arate of 1 t/hr or nore for a | ong

peri ddtdhrt bmemoftorf cex anploag @epdmicod foft itniene wige dedimy the

as 5,000 hours), 15 wherein the nol ecul ar wei ght of

t he mpdeatilerpukyght- cfombee agamalid omgiodtysiamddrattea can be

desired level. In their studies, the present

i nvenrdnsapaed fécasdgsdredngesel.ing t he

gui de-wetting fall polynerizer devices which were

al ready proposed by the present inventors. As a 20

result, it has unexpectedly been found that, by the

use M8Ens §oi delxer theg Tesl polynerizer device havi ng

a speC|f|c structure, a high quality

per f 6PR&Ade %ﬁ?ﬁﬁ&?%ﬁ%%l&%%ﬁ%%%%ﬁeh%ﬁ?c%aﬂ%teﬁﬁ?vs%ge and

colorless but alsq has .excellent nechanjc

o OpePERBS 1anShELen Y L5 S ol S b EHGRng 3
rate of 1 t/hr 12 _nore for a lan

I
;g?igagbpgtﬁﬁg Pf8pu§%§ﬁplg&°§ 6&FI ove-mentiohed molten

aromatic polycarbonate prepolymer, a high quality, high

performance aromatic polycarbonate which not only is
colorless but also has excellent mechanical properties,
at a rate of 1 t/hr or more for a long period of time
(for example, a period cf time as long as 5,000 hours),
wherein the molecular weight of the aromatic polycar-
bonate can be maintained at a desired level. In their
studies, the present inventors have focused on improv-
ing the guide-wetting fall polymerizer devices which
were already proposed by the present inventors. As a
result, it has unexpectedly been found that, by the use
of a guide-wetting fall polymerizer device having a
specific structure, a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties can ke stably

produced on a commercial scale at a rate of 1 t/hr or
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of tinme as long as 5,000 hours), wherein the nol ecul ar

wei ght of the aromatic pol ycarbonate can be nai ntai ned

at a desired level. Based on this finding, the present

5 invention has been conpleted. [0015] Accordingly, it

IS an object of the present invention to provide a

nmet hod for producing, froma mlten aronmatic

pol ycar bonat e prepol ynmer obtained by reacting an

aromati ¢ di hydroxy conpound with a diaryl 10

car babatefoa A gbngupkirtiydavdnatine pdorcaxdamipdles whipetriod
not only is colorless but also has excell ent

nechafii calne psofenti as, 53008 haues)f, Whereinmorthwmelecular
stably for a long period of tinme, wherein the

nmol esalightweifghheofrotmad iar poityica rpomadar bemate amirdsined
mai ntai ned at a de- 15 sired level. [0016] The

f or egdi agdendrethéevebj.ecBasefleanutkssafdndadganthgepresent
of the present invention will be apparent fromthe

f ol | dnvagtdenahkedbgesccoppiletedaken in con- nection

wi th the acconpanyi ng drawi ngs, and the ap- 20 pended

cl ai 1BO1EH f echceirdinrgl Yweht i bh 3W0ATjeThechethodreesent
the present invention for pro- ducing an aronmatic

pol yéBVBBEAPE KQsPEeMiEe fafeshiod Iorprgldaegdng, from a
acconpanyi ng the above-nenti oned phosgene 13 process

ut i | PO RERaATPRBEAFaBPAY CASIPPESHGe RESPCIYMSE k&M esh by

aromati c_di hydroxy conpound. and phosgene. For _
reactgngyan a%omaggc dihydro%y compound with a diaryl

carbonate, a high quality aromatic polycarbonate which
not only is colorless but also has excellent mechanical
properties, at a rate of 1 t/hr or more, stably for a
long period of time, wherein the moclecular weight of
the aromatic polycarbonate can be maintained at a de-
sired level.

[0016] The foregoing and other objects, features and
advantages of the present invention will be apparent
from the following detailed descripticn taken in con-
nectien with the accompanying drawings, and the ap-

pended claims.

Effect of the Invention

[0017] The method of the present invention for pro-
ducing an aromatic polycarbonate has solved various

problems accompanying the above-mentioned phosgene
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exanpl e, the nethod of the present invention is free
fromthe problemthat highly poi sonous phosgene is

used 5 in a large anmount; the problemthat nethyl ene
chloride 1is used as a solvent in a |arge anmount; the
problem that a reaction apparatus is likely to be

corroded with chlorine-containijg conpounds, such as

by- produced hy- drogen chloride, by-produced sodi um

chl oride, and ne 10 thylene chloride used as a

sol vemrbiceard uttha ipriek em itrhatr fidifdicwdliwsomiensation be-
encountered in separating and re- noving

chl otiweenc ant airvmag iidrplihvidrescy( sucipamd atidimhosgene.  For
chl oride and residual nethylene chloride), which ad-

ver sekypmaflee it her apdhicce ® foft Hehg@mrsemett iimvention is free

pol ycarbonate 15 produced. Further, the nethod of the

pr esémom mhenpiroblerashed edhlhe phemomntplosgene is used
probl enms acconpanying the nelt transesterification
procéssa Rergexamomat it tde pordidemithdte matdydiene chloride
invention is free fromthe prob- Iemthat, as the

pol yisr b2gd 85 pr Geda@nt tile avilages anamicf Hepasahlen
being formed increases during the progress of the _
pol y BRIz 8t LF6RCLdadt BPPaiad ushdificd i ¥al bdcohss corroded with
difficult to renove efficiently by-produced phenol or

t he FPRETARSTCORE 3FHILPFe CORRUENSve FMG o R Syt dtRodUfiRd hy-
making it difficult to.achieve a high degree of polym

25 efdgfg??"oﬁh\}motrﬁdreesFéfftprtoéiué’eﬁolﬁ%’a’ﬁﬂbr%ﬁé’%‘jégu ;e
By 14 he nethod .of the present inveq%ion, %§Pi

qual £y 1e5eorbire it JeErbam e SHHYET HoR hig Sroblem

Co'°%hg%sd9%%iculties are encountered in separating and re-
moving chlorine-contalning impurities (such as sodium
chloride and residual methylene chloride), which ad-
versely affect properties of the aromatic polycarbonate
produced. Further, the method of the present invention
has solved the above-mentioned problems accompanying
the melt transesterification process. For example, the
method of the present invention is free from the prob-
lem that, as the polymerization proceeds, the viscosity
of a polymer being formed increases during the progress
of the polymerization reaction and, hence, it becomes
difficult to remove efficiently by-produced phenol or
the like from the peclymerization reaction system, thus
making it difficult to achieve a high degree of pclym-

erization with respect to a polycarbonate produced. By
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al so has excell ent nmechani cal properties can be stably
produced on a commercial scale at a high rate of 1

t/hr 5 or nore for a long period of time, wherein the

nol ecu- |ar weight of the aromatic pol ycarbonate can

be main- tained at a desired |level. Therefore, the

nmet hod of the present invention4can be very

advant ageously em ployed for the comrercial scale
production of an aro- 10 nmatic pol ycarbonate. Brief
Descthpt mehhofi blfie tPeawiregent0@b8knikiog., &] hEigly. qhaldty

a schematic view of a pre- ferred exanple of the

gui dermeitingpbalkcapbbpatei wbichlbotewndy dsedolortligss but
present invention. [Fig. 2] Fig. 2 is a schematic view

of aapeef brsedxerllanpl sechanheadupdepaetiisg chal Ibe stably
pol yneri zer device used in the present invention, i

whi chreacegpen porprogrefialt Readgsiitgai Hign T @zfl 1 t/hr
and the | ower tapered portion 20 of the casing is
revePSemesRi aF. aTRENGePREASS OF FiBSur WAGTEHS iHhfemolecu-
di aneter (D)_ of the upper portion_ of the casing, .the

| engtAT(FFightt RE GbﬁeﬁrﬁﬁﬁﬁﬂénP@#YCPH€°83§Pn§antP@ main-
i nner dianeter (d) the outlet, and_ the |ength & &

of tﬁelasﬁdéta@e%ﬁ&md 26VES - D”Qg%r?ﬁ?r%n B*Pe “method of

Ref erence Nuneral.s [0019 et for 8,1
prepsgﬁngFesgnthgy A oﬁaﬁ|gﬁevery a vantageously em-—

ployed for the commercial scale production of an aro-

matic polycarbonate.

Brief Description of the Drawings

[0018] [Fig. 1] Fig. 1 is a schematic view of a pre-
ferred example of the guide-wetting fall polymerizer
device used in the present invention.

[Fig. 2] Fig. 2 is a schematic view of a preferred ex-
ample of the guide-wetting fall polymerizer device used
in the present invention, in which the upper portion of
the casing is cylindrical and the lower tapered portion
of the casing is reverse conical. The methods for
measuring the inner diameter (D) of the upper portion
of the casing, the length (L) of the upper portion of
the casing, the inner diameter {(d) of the outlet, and

the length (h) of the guide are shown.
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3: Mdlten prepolynmer feeding zone 5 4: Quide 5:

Pol ynmeri zation reaction zone 6: Vacuumvent 7: Qutlet
for an aromatic pol ycarbonate 8: Discharge punp 10 9:
Inlet for an inert gas, used if desired 10: Upper
portion of the casing 11: Lower tapered portion of the
casing 12: Discharge port for waitshdrawal of an
aromati c poly- carbonate 15 Best Mdde for Carrying Qut
the I nvention [0020] According to the present

I NVemkiset,i pitiene cifs Reffedended NuzirklsA nmet hod for
produci ng an aromati c pol ycarbonate, which conprises
t he flOlOl&W ngl st apaled )fcand (d)ter IPrdmeldmegy; i nto a
gui de-wetting fall polynerizer device (a), a nolten
ar ongt:i cbpstycanbboat elptepol yner obtai ned by
reacting an aromati c di hydroxy conpound 25 with a

di ar gl cdobbenterepélynbe geedéngezonag fal

pol yneri zer device (a) com prising: a casing having
an i dl:etGedet he nolten prepolyner, a nolten

prepolyner feedi ng zone positioned subsequent
Polymerization reaction zone

6: Vacuum vent

7: OQutlet for an aromatic polycarbonate

8: Discharge pump

9: Inlet for an inert gas, used if desired

10: Upper portion of the casing

11: Lower tapered portion of the casing

12: Discharge port for withdrawal of an aromatic poly-

carbonate

Best Mode for Carrying Out the Invention

[0020] According to the present invention, there is

provided:

1. A method for producing an aromatic polycarbonate,
which comprises the following steps (I) and (II):

(I) feeding, into a guide-wetting fall polymerizer
device (a), a molten aromatic polycarbonate prepolymer
obtained by reacting an aromatic dihydroxy compound

with a diaryl carbonate,
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5 to and communicating with the inlet, a
pol yneri zati on reacti on zone positioned subsequent to

and

communicat- ing with the nolten prepolynmer feeding

zone, and an outlet, for an aromatic pol ycarbonate,

posi

tioned sub- sequent to and conmunicating with the

pol ymeri zation 10 reaction zoneg, an evacuati on device
provi ded in association with the polynerization
reacti on zone of the casing, and a wthdrawal device
provi ded ktheags@eieatictn ingt Fallh@oQyideeti zefr tdeerice (a) com-—

casi

ng, 15 the polynerization reaction zone having a

spacerislingh has a gui de securely held therein and
extendi ng downwardly therethrough, the polynerization
reacti onazoaeibeg hgviepareat dohleftr dion dheroidleren prepolymer,
prepol yner feeding zone through a dis- 20 tribution

pl at e haliteg @rppodymetry fefedioioe zonehpousght whiesh siissequent
nol ten prepol yner feeding zone conmuni cates with the

pol ytver eagdt icommuadcaitdmaz sridch ale (Unbetal lBowicigmeanrization
nolten aromati c pol ycarbonate prepolyner to fall ‘

al ongeasdion comeapesiitiionese ssipse@Britgde @nd mommunicat-
guide in the polynerization reaction zone, 17 thereby

ef f edPPNY /S Fiver Medtiesn PeePHeMeS tfeemepAdne nend Ao
produce_an aromati c pol ycarbonate, wherein the casing

i n t RBtgEitde FREt BN G TRFIAL 150 PPl Yidsbasa teey RS it)oned sub-

has,

at its %olynerization reaction , .
sequent tc and communicating with the polymerization

reaction zone,

an evacuation device provided in association with
the polymerization reaction zone of the casing, and

a withdrawal device provided in association with
the outlet ¢f the casing,

the polymerization reaction zone having a space
which has a gquide securely held therein and extending
downwardly therethrough,

the pelymerization reaction zone being separated
from the molten prepolymer feeding zone through a dis-
tribution plate having a plurality of holes, through
which the molten prepolymer feeding zone communicates
with the polymerization reaction zone, and

(IT) allowing the molten aromatic polycarbonate
prepolymer to fall along and in contact with the sur-

face of the guide in the polymerization reaction zone,
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5 zone, an upper portion defined by an upper

peri pheral side wall and a | ower tapered portion

defined by a |ower peripheral wall which is inclined
toward the out- let and continuously extends

downwardly fromthe upper peripheral side wall, the

| oner tapered portion having 101tthe outlet at the
bottom t hereof, so that, when the produced aromatic

pol ycarbonate falling off fromthe guide gets in

cont ahtrebiyhedficcnnay poliaeeickttibe dfowdre peditereradepoly-
wall of the |ower tapered portion, the aromatic

pol ymarbonapeofibhows adoamooa tiike poiyea rdunfagzes 15 of

the | ower peripheral wall to the outlet, wherein the

gui de- wet vhagefial thpobysengzén tdboei guideapetagnghdall poly-
follow ng characteristics (1) to (5): (1) the opening

ar eamg¢pj zenpyleyfcehdahohazonasl iter psdynecirahion rhection
upper portion of the casing satis- 20 fies the

fol | 8anflg #Bruppar portionAdefiped; by2pnt hgper peripheral
gui de-wetting fall polynerizer device (a) satisfies

the FéAPoWRAd RBANAI AoWeg fapArBd<portdon %%}@ﬂeiw @

is as defined above for the 18 characteristic (1)

B r epPBEENPELAPhATAL WAL pURILAY éﬁe&“ﬁ%ﬁ)“e@f r@r&"&e out-

section of the outlet; (3) the an & () betwe
t he éﬁﬁe?nﬁeFPBﬁéPHPUSly extends own ardly from the upper

peripheral side wall, the lower tapered portion having
the outlet at the bottom thereof, so that, when the
produced aromatic polycarbonate falling off from the
guide gets in contact with an inner surface of the
lower peripheral wall of the lower tapered portion, the
arcmatic polycarbonate flows down on the inner surface
of the lower peripheral wall to the outlet,

wherein the guide-wetting fall polymerizer device
(a) has the following characteristics (1) to (5}:

(1) the opening area (A) (mz) of the horizontal
cross section of the upper portion of the casing satis-
fies the following formula:

0.7 < A £ 200;

(2) the guide-wetting fall polymerizer device (a)

satisfies the following formula:
20 £ A/B £ 1,000

wherein A 1s as defined above for the
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5 side wall of the upper portion and the inner surface

of the lower peripheral wall of the | ower tapered

portion, as neasured with respect to a vertical cross
section of the casing, satisfies the follow ng

formula: 120 5 C5 165; 10 (4) the length (h) (cm of

the guide satisfies the followjgg formula: 150 <_ h

<_ 3,000; and (5) the total outer surface area (Si)

(m2) of the guide satisfies the following fornula: 15

2 5 S <_ 5, 00@haagadtehidrsdiin tle ared irepresents a

pol ycarbonate is produced at a rate of 1 t/hr or

nmore. [0021] Furitielum tdperimes ettea nwént bdn takseross
provides: 20 2. The nethod according to item 1 above,
wherein the upeertipor tdforthef cutdedgsing i s

cylindrical, the |lower tapered portion of the casing

i s reversg3¢omheaklngded (Chhg°pubkeweks thki nfdpecaperipheral
wherein the inner dianeter 25 (D) (cm of the upper

port sédde wadl| @rfgttllne( mpp(ecmpoaftlr@ arte thgpamnsgr tyunface of
the inner dianeter i of the outlet and the

| engthe( Bpweenpesti adumélsaxﬂ dthe tligwers dlapsgash portion,
fornmulae: 100 5 D<- 1,000, 555 Dd <- 50,

as measured with respect to a vertical cross section of
the casing, satisfies the following formula:
120 £ C £ 165;
(4) the length (h) {(cm} of the guide satisfies the
following formula:
150 £ h £ 3,000; and
(5) the total outer surface area (S1) (m®’) of the
guide satisfies the following formula:
2 £ 81 £5,000, and
wherein the aromatic polycarbonate is produced at

a rate of 1 t/hr or more.
[0021] Further, the present invention alsoc provides:

2. The method according to item 1 above, wherein the
upper portion of the casing is cylindrical, the lower
tapered portion of the casing is reverse conical, and
the cutlet is cylindrical, wherein the inner diameter

(D) (cm) of the upper portion, the length (L) {(cm) of
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0.55L/D5 30, and h - 20 5L < h + 300. 3. The

nmet hod according to item1 or 2 above, wherein 10 the
guide is columar, and the dianmeter (r) (cnm of the
gui de satisfies the followng formula: 0.15r<-1. 4.
The net hod according to any one of itenms 1 to 3 15
above, wherein the guide-wettingsofall polynerizer de
vice (a) has connected thereto at | east one additiona
gui de-wetting fall polynerizer device (b), the at

| eastheongpaddipbiradatn , gtthde -iweaiet kg ah@tle rpald)mefdngerof the
device (b) having the characteristics (1) to (5),

Wi t hotiié e20 apdovheo lehgt-hwhéan dcpliurcdl ithye egfuide satisfy the
addi tional guide- wetting fall polynerizer devices (b)
are dgeddowiing gormunlmeri zer devices (b) are connected
in series, and wherein the steps (I) and (Il) are
performed in thel@a® <lkasStloh@ltadditiona

gui de-wetting fall polynerizer de 25 vice (b) to

t hereby increaseStfelpadl yneQi zati on degree 20 of the
aromati ¢ pol ycarbonate produced in the guide wetting
fall polymerizerOdevick/Pa¥.3%, ah@d net hod according
to item4 above, wherein the 5 guide-wetting fal

pol ymeri zer devike (4§ Rak Brle wd#P0-tional

gui de-wetting fall polynerizer device (b) con- nected
thereto, and wherein the total outer surface area

I f th [ inth [ - i ,
(S )3(nQ)T8e &e%hgglggcgiggnb t% ?tg%FQGOQE t%%%ve, wherein
the guide is columnar, and the diameter (r) (cm) of the

guide satisfies the following formula:

0.1 =r £ 1.

4. The method according to any one of items 1 to 3
above, wherein the guide-wetting fall polymerizer de-
vice (a) has connected thereto at least one additional
gulde-wetting fall polymerizer device (b), the at least
one additional guide-wetting fall polymerizer device
{(b) having the characteristics (1) to {5), with the
proviso that when a plurality of additional guide-
wetting fall polymerizer devices (b} are used, the po-
lymerizer devices (b) are connected in series, and
wherein the steps (I) and (II) are performed in the at
least one additional guide-wetting fall polymerizer de-

vice (b) to thereby increase the polymerization degree
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fall polynerizer device (a) and the total outer

surface 10 area (S2) (nR2) of the guide used in the

addi tional guide-wetting fall polymnerizer device (b)
satisfy the followng formula: 1 < S1/S2 <_ 20. 15

6. An aromatic pol ycarbonate produced by the nethod

of any one of itens 1 to 5 aboveg 7. The aromatic

pol ycar bonate according to item 6 above, which has a

hal ogen atom content of 10 ppb or 20 | ess, and

cont giEnghat akeast iengolficakrbepRpeuRd csiklceet dth theouide
the group consisting of an alkali netal conpound and

an alkaking €allhpaeiakrieepodeadice gma)anount of from
0.001 to 1 ppmin ternms of the total content of

al kali metal atons and al kaline earth netal atons. 25

21 8. The aromatic pol ycarbonate according to item6
abové, whibh hashadhakogediaomocatneend aboyepphherein the
| ess, and contains at |east one netal conpound

sel eghéde-webdminhe fgldupodgmeiriizieng defviae dlakalhiasnwine addi-
conpound 5 and an al kaline earth netal conpound in an
anpuhtiopfl gpéneowedsing Gasdlppmlivmerdrzes cfevilee tidt)alcon-
content of alkali netal atons and al kaline earth

met anegtefstheretpe andnehecseisl ybar fonatle catesy guiface
toitem6 10 abgve, which has a hal ogen atom content

of 12ppB d¢Fl)| dBS) ahdtkonvaifde ufefecast tBRegHbHGrwetting

conmpound sel ect ed ]
fall polymerizer device (a) and the total outer surface

area (S2) (m?) of the guide used in the additional
guide-wetting fall polymerizer device (b) satisfy the
follcowing formula:

1 £ 81/82 £ 20.

6. An aromatic polycarbonate produced by the method

of any one of items 1 to 5 above.

7. The aromatic polycarbonate according to item 6
above, which has a halcgen atom content of 10 ppb or
iess, and contains at least one metal compound selected
from the group consisting of an alkali metal compound
and an alkaline earth metal compound in an amcunt of
from 0.001 to 1 ppm in terms of the total content of

alkali metal atoms and alkaline earth metal atoms.
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fromthe group consisting of an alkali netal conpound
and an al kaline earth netal conpound in an anount of
from0.01 to 0.1 ppmin terns of the total content of
15 al kali netal atonms and al kaline earth netal atons.
10. The aromatic pol ycarbonate according to any one of
itens 6 to 9 above, which conpriges a plurality of
aro- matic polycarbonate nain chains, wherein the
plurality 20 of aromatic pol ycarbonate main chains

col l gctivehy Ravmathendedythepenatat aeasidione t3 deem 6
chain through a heter- olinkage selected fromthe

gr oupbe®asi shieg dhsad eslegen atagecdmn & terppb or

I i nkage, and wherein the anount of the heterolinkage

cont aeBed mhdt kenakamst izt Nelaytachen métadl ednpdurminselected
0.05 to 0.5 nol % per nol of carbonate 22 1|inkages

cont drpadthe gheupl aoalsiity ialg @format iad kadliy metarlbaratipound
mai n chai ns. [0022] Hereinbel ow, the present invention

i s dend5asceiladine eeatrahl met@d2pompourite ipr esermount of

i nvention, the term nology "aromatic dihydroxy

conpéupd” OnBdhs te Colpepmd inetegmss @ft ddiebyratiad content of
following formula: HO Ar-OH 10 wherein Ar represents

a di edkedt aetmdt atomgr angd. aléel4nePeairdty g tadargdlams -

of divalent aromatic groups (Ar groups) include a

group represented by the foll ow

9. The aromatic polycarbonate according toc item 6
above, which has a halogen atom content of 1 ppb or
less, and contains at least one metal compound selected
from the group consisting of an alkali metal compound
and an alkaline earth metal compound in an amount of
from 0.01 to 0.1 ppm in terms of the total content of

alkali metal atoms and alkaline earth metal atoms.

10. The aromatic polycarbonate according to any one of
items 6 to 9 above, which comprises a plurality of aro-
matic polycarbonate main chains, wherein the plurality
of aromatic polycarbonate main chains collectively have
bonded thereto at least one side chain through a heter-
olinkage selected from the group consisting of an ester
linkage and an ether linkage, and wherein the amount of
the heterolinkage contained in the aromatic polycarbon-

ate is from 0.05 to 0.5 mol %, per mol of carbonate
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ing fornmula: 15 -Art-Y-Ar2- wherein each of Art and
Art independently represents a divalent carbocyclic
or hetero- cyclic aromatic group having 5 to 70 carbon
atons, and Y represents a dival ent al kane 20 group
having 1 to 30 carbon atons. [0025] In the dival ent
carbocyclic or heterocyclic aragmtic groups Arl and
Art, at |east one hydrogen atom may be replaced by a
substituent which does not ad- versely affect the

I eactli@fageC o ad neldb St tHiRNtp198-a29 e fed fanB idigpoly-
group consisting of a hal ogen atom an 23 al kyl group
havi agrbohat®0 mednbemadtnes, an al koxy group having 1

to 10 carbon atons, a phenyl group, a phenoxy group,

a vinyl group, a cyano group, an ester group, an

am de group and a nitro group. 5 (0026] Preferred
exanil0€223f hé¢ree oulyeloe, atbaapiresegtoipseAt ivandsAde?

i nclude an aromati c group having at |east one hetero

at omscgubldagd na deiteridgen at om an oxy- gen atomor a

sul fur atom [0027] Exanples of divalent aromatic

gr oup§0Rail anktn tlve Apresermt utevant igsubthet besdinplogy
substituted phenylene group, an unsubstituted or

subst REGRaE 1si ﬂ%ﬂﬂr@w CHMPPNTEITI MER N SU IAmMRQTEH kRPre-

substituted pyridyl ene group. Substituents for Art
and AEntsAebys thesolpewing formula:

HO-Ar-CH
wherein Ar represents a divalent aromatic
group.
[0024] Preferred examples of divalent aromatic groups
(Ar groups) include a group represented by the follow-
ing formula:
—Arl—Y—Arz—
wherein each of Arl and Ar2 independently
represents a divalent carbocyclic or hetero-
cyclic aromatic group having 5 to 70 carbon
atoms, and Y represents a divalent alkane
group having 1 to 30 carbon atoms.
[Q025] In the divalent carbocyclic or heterocyclic
aromatic groups Arl and Arz, at least one hydrogen atom
may be replaced by a substituent which does not ad-
versely affect the reaction, such as a substituent se-

lected from the group consisting of a halogen atom, an
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above. 15 [0028] Exanpl es of dival ent al kane groups (Y
groups) include organic groups respectively

represented by the followi ng fornmulae: [0029] CH3 R
R320- - -C-C- and C(XYRs R6 11 CH3, R R4

[0030] 25 wherein each of R, Rz, R3 and R4 i ndepend-

1 24 ently represents a hydroger atom an al kyl

group having 1 to 10 carbon atons, an al koxy group
having 1 to 10 carbon atons, a cycloal- kyl group

havi ag k¥ 1t griQp hagiher M ne Adr karbonataamms,aan alkoxy
carbocyclic aromatic group having 5 to 10

ri nggfronp hgvdagbdn tat Afs carktanc artlos ,C\c lphergrlaldndup, a
group having 6 to 10 ring- form ng carbon atons; k

r epr penbsyagrionpeger viafylf momu®,t @ tanesacirodp, an ester
represents a carbon 10 atom and has R5 and R6 bonded

t her groupeaehn aR8dendepapdemd v méfres@restta hydr ogen
atom or an al kyl group having 1 to 6 carbon atonmns,

and 4¢86R6R6 | Prefentedt¢xampheesehitketehgdyolic aromatic

groups Ar1 and Ar2 include an aromatic group having at

least one hetero atom, such as a nitrogen atom, an oxy-
gen atom or a sulfur atom.

. 1
[0027] Examples of divalent aromatic groups Ar and

Ar2 include an unsubstituted or substituted phenylene

group, an unsubstituted or substituted biphenylene
group and an unsubstituted or substituted pyridylene
group. Substituents for Arl and Ar2 are as described
above.

[0028] Examples of divalent alkane groups (Y groups)
include organic groups respectively represented by the

following formulae:

[0029]
CH; R' R 5
IR R
CH; , R* R* R

[0030]

, 2 3 4
wherein each of Rl, R°, R* and R independ-
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gen atomor an al kyl group having 1 to 6 car 15 bon
atons, wherein R5 and R6 are the sane or different;
and wherein, in each of Rl, R2, R3, RO, RS and R6 at

| east one hydrogen atom nmay be replaced by a
substituent which does not adversely affect 20 the
reacti on, such as a substituent ogelected fromthe
group consisting of a hal ogen atom an al kyl group
having 1 to 10 carbon atons, an al koxy group having 1

to 10 car banlgt eapresanpkenyhyéiroden atRhRenaxy agkeulp,
a vinyl 25 group, a cyano group, an ester group, an am

25 ide ggeuppahdvangi iir aocglouparbo3boB@eciahi @lkoxy

exanpl es of divalent aromatic groups (Ar groups)

i ncl ude ggoups hespegt iveby l0eprebent adoms, Bheycloal-

followng formulae: 5 [0032] o~ (7)) mR 77))m( ?Y-1H

CH3 10 (R?lny8pnp(R8ymngCH3ti i10) miGYs flormi@y3 cebon
atoms, a carbocyclic aromatic group having 5
to 10 ring-forming carbon atoms or a carbo-
cyclic aralkyl group having & to 10 ring-
forming carbon atoms; k represents an integer

of from 3 to 11; each X represents a carbon

atom and has R5 and R6 bonded thereto; each
R5 independently represents a hydrogen atom

or an alkyl group having 1 to 6 carbon atoms,

and each R6 independently represents a hydro-

gen atom or an alkyl group having 1 to 6 car-

bon atoms, wherein R5 and R6 are the same or

different; and

\ . 4 5 6
wherein, 1in each of Rl, R2, R3, R, R" and R,

at least one hydrogen atom may be replaced by
a substituent which does not adversely affect
the reactlion, such as a substituent selected
from the group consisting of a halogen atom,
an alkyl group having 1 to 10 carbon atoms,
an alkoxy group having 1 to 10 carbon atoms,
a phenyl group, a phenoxy group, a vinyl

group, a cyano group, an ester group, an am-



(i YmMm(R. (1 7m(R. CCH-CQo 20 (R 7))nm CF3

I11(RB)n /~(~R7)m (R). CF3 CH3 CH3 CH3 25 26

(R88))n (RM(R1)- | and I )} CHzZ-CHzZC ( )} 5 O

[0033] wherein each of R7 and R8 independently

represents a hydrogen atom a hal ogen atom 10 an

al kyl group having 1 to 10 carb@g atons, an al koxy

group having 1 to 10 carbon atons, a cycloal kyl group
having 5 to 10 ring- form ng carbon atons, or a phenyl
group; eadkde afrompamthdn a mdependsridp. represents an

inte 15 ger of from1l to 4, with the proviso that

when [00iB34 1an $p¢epbic oéxdmple? ¢6 divabhenRr7asomatéct beoups
same or different, and when n is an integer of from2

to 4,(ArhgrR8ps)aiaclinelesgreouper rdistfeertamel Yrdot3xgnted by
Furt her exanples of divalent aromatic groups (Ar

groupsp ifndloweng dooumleepr esented by the fol | ow

5 (0032]

10

15

(R I (R*)n (I|t’)m a_{ts)n
O+ OO

(R’)m CH3 (Ilt")m CH, (1|1*)..

(T’ m (l’t*)n R')m R"a

20 (R’)m (R n (I|<7)m (Ts),.

25
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ing fornula: -Art-Z-Ar2- wherein Art and Art are as
defi ned above; and 25 Z represents a single bond or a
di val ent 27 group, such as -0-, -CO, -5-, -S02,

-SO, -COO, or -CON(R1)-, wherein R1 is as defined
above. [0035] Specific exanples of such dival ent
aromatic 5 groups (Ar groups) iorcl ude groups
respectively repre- sented by the follow ng fornmul ae:
[0036] (RT)m/p \+'8)n (RRmM(R5S Oj /n 10i 7)m((i
8)ni 7)ymi 8) OlSi rr (RRm(Re)n (R7)m(R)n S02
I I Co (R7)m (R77))m0(R)n 20 1 11 and (R
7). cH3 (R )n CH3 (R)n iRix_fL ~( )a+a iT)cHs

T DD e

[0033]
wherein each of R7 and R8 independently
represents a hydrogen atom, a halogen atom,
an alkyl group having 1 to 10 carbon atoms,
an alkoxy group having 1 to 10 carbon atoms,
a cycloalkyl group having 5 to 10 ring-
forming carbon atoms, or a phenyl group; each
of m and n independently represents an inte-
ger of from 1 to 4, with the provisc that

s . 7
when m is an integer of from 2 to 4, the R 's

are the same or different, and when n is an

integer of from 2 to 4, the R8's are the same

or different.
[0034] Further examples of divalent aromatic groups
(Ar groups) include a group represented by the follow-
ing formula:

—Arl—Z—Arz—
wherein Ar1 and Ar2 are as defined above; and

Z represents a single bond or a divalent
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28 [0037] wherein R7, R8, mand n are as defined
above. Further specific exanples of divalent aromatic
groups (Ar groups) include an unsubstituted or substi -
5 tuted phenyl ene group, an unsubstituted or

substi tuted napht hyl ene group, and an unsubstituted or
substituted pyridylene group. P3038] In the nethod of
the present invention, the aromatic di hydroxy
conpounds can be used individually 10 or in

combi nat i gRrouBgPL@EANLAL i-ve exanpl,es sof ar ti-go-,
di hydr oxy conpounds i ncl ude blsphenol A é9] I'n’the

met hod of —the—Hr egerCONTRENL, ORheaelihi R vabeab defined
aromatic trihydroxy conmpound can be used for the

pur pose okbprer.oduci ng a branched structure into the

15 aronmatic pol ycarbonate, so |long as the desired

ef f ed0935df tIpepitbentximybasi oh sanhbdivehéwvedromatic
[0040] The diaryl carbonate used in the present in-

vent gopups régr gsenped Byciliwgelf griommisngespentiyely repre-
[0041] O 20 11 Ar3-0OCO Ar4 [0042] wherein each of Ar3
and Aebteddbyenbentiey lowdpdefoqmtlaeionoval ent
aron?%b%G?roup having 25 5 to 20 carbon atons.

R’)m (R*)., (R" m (R*)n

-O—O- OO

(R Im (Rs)n (R e

R R, R R,
—<(|)>—soz—<d)>—— ' —@—co—((’)% ,

(R’ - (R’ m (Rs)n
(e G b

and
(R’)m (R*)n (R7)m (R*)n
3

OO@QG
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29 In each of Ara and Ar4, which independently repre
sents a nonoval ent carbocyclic or heterocyclic

aromatic group, at |east one hydrogen atom nay be

repl aced by a substituent which does not adversely
affect the reac 5 tion, such as a substituent selected
fromthe group consisting of azigal ogen atom an al kyl
group having 1 to 10 carbon atons, an al koxy group
having 1 to 10 car- bon atons, a phenyl group, a
phenoxy group, a vinyl group, a cyano group, an ester
group, an am de group 10 and a nitro group. Ara and

Ar4 aoesthe saerodin diff e, eptand G043e Repr@seiadissove.
exanpl es of nonoval ent aromat i c groups Ara and Ar4

i ncl ude arpheéhgr gpegpfia eaphpblipls ofr aipalenti plremdtic
group and a pyridyl group. These 15 groups nay or may

not ke osplsst{idtrugeduwst) h inlked vaeower umesnttisdriddited or substi-
substitutent or substituents. [0044] Preferred
exanplbgedophenydealee grospe mani ansgbstds uted ard sabstituted
i ncl ude those which are respectively represented by

t he nephWMyAGnEoOROLRe: 2aRG ROOABSUREY 1 taRd arcmlbszatuted

CH3 30 CH3 H3
pyridylene group.

[0038] In the method of the present invention, the
aromatic dihydroxy compounds can be used individually
or in combination. Representative examples of aromatic
dihydroxy compounds include bisphencl A.

[0039] In the method of the present invention, a tri-
valent aromatic trihydroxy compound can be used for the
purpose of introducing a branched structure into the
aromatic polycarbonate, so long as the desired effects
of the present invention can be achieved.

{0040] The diaryl carbonate used in the present in-
vention is represented by the following formula:

[0041}

Ar3-0co-ard

[0042]

wherein each of Ar3 and Ar4'independently

represents a monovalent aromatic group having

5 to 20 carbon atoms.
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CH3 (c) _ GCCH2-CCH3 LS- 9i -0 and CH3 CH3 CH3 5

[ 0046] Representative exanples of diaryl carbonates

i ncl ude an unsubstituted or substituted di phenyl

car bonat e conmpound represented by the foll ow ng
formula: 10 [0047] 11 COX-C [0048] 15 wherein each
of RO and R10 independently repreesents a hydrogen
atom an alkyl group having 1 to 10 carbon atons, an
al koxy group having 1 to 10 carbon atons, a

cycl oal kKylrn gaeup dFawrigabd arf) haenf ehepeneRHRAY repre-
at 20 ons or a phenyl group; each of p and q inde-

pendeenity ke presertlendan daxbtegereldfc fammetdmpeyhgl Mt tdromatic

the proviso that when p is an integer of 2 or nore,

t he B¥ospar ett Heasdnener hdidrodegr exttom anedy Weernraplascah by a

integer of 2 or nore, 25 the R10's are the sane or

di f f ekbstityent] eddigeh doeshewd didumersedar difaats ,the reac-

preferred are di- aryl carbonates having a symetrica

conf t&@hat S¥Eh as a substituent selected from the group
consisting of a halogen atom, an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 car-
bon atoms, a phenyl group, a phenoxy group, a vinyl
group, a cyano group, an ester group, an amide group
and a nitro group. Ar3 and Ar4 are the same or differ-
ent.
[0043] Representative examples of monovalent aromatic
groups Ar3 and Ar4 include a phenyl group, a naphthyl
group, a biphenyl group and a pyridyl group. These
groups may or may not be substituted with the above-
mentioned substitutent or substituents,
[0044] Preferred examples of monovalent aromatic

3 q . .
groups Ar  and Ar include those which are respectively

represented by the following formulae:

[0045]
CH;
Dy D Ly
’ \\_y CH3 ; \\_y | 3 ;
CH;
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such as (unsubstituted) diphenyl carbonate and a di-
phenyl carbonate substituted with a | ower al kyl group,
5 e.g., ditolyl carbonate and di-tert-butyl phenyl
carbon- ate. Especially preferred is di phenyl
carbonate, which is the diaryl carbonate having the
sinplest structure. [0050] Thes® di aryl carbonates
can be used individu- ally or in conbination. 10
[0051] The ratio (i.e., a charging ratio) of the aro-
mati ¢ di hydroxy conpound to the diaryl carbonate may
vary depending on the types of the aromatic di hydroxy
compound d di‘gesyl_carbonate e , and e polym
erizatioﬁggﬁhdgfr such a5|5£§9_y g at| S%anera
15 ture)! a ardrehat ey-8/ gener in an
anount of Trom 9 to 2.5 nmol , pref ﬁplyf 0.95 to
2.0 nmol, nore preferably fromo0.98 to 1.5 o per nol
of the aromatic di hydroxy conpound. [0052] I'n t he
present specification, the "molten aro- 20 matic
polycarbonate pr epol yne (hereinafter, fre- quently

ref edP8ASH o sﬁwgﬁ%ta%w PR PPRPSS yREr d}appl t:arh@aates

by reacting an aromati ¢ di hydroxy conpound with a

di ar yPCePBoARt BNFBRAS 1A RS OF Sl SditedtiRchd gl
aromati ¢ pol ycar bonate having a po] ner|zat|on degr ee
25 whRERe Bé BeFﬁ@PPHEPeé§Q&e%? a&ﬁ%)

not 32 ﬁg _reached a desired Ievel Needl ess to say,
such™§ Pten prepol yner may be an oligomer. Wth

"eSPE6baYe

(R”)p\ _<j)/cR'°)q

[0048]
wherein each of R9 and R10 independently
represents a hydrogen atom, an alkyl group
having 1 to 10 carbon atoms, an alkoxy group
having 1 to 10 carbon atoms, a cycloalkyl
group having 5 to 10 ring-~forming carbon at-
oms or a phenyl group; each of p and g inde-
pendently represents an integer of from 1 to
5, with the proviso that when p is an integer

of 2 or more, the R9's are the same or dif-

ferent, and when g is an integer of 2 or more,

1 .
the R O's are the same or different.



10

15

20

25

t he average degree of polynerization of the nolten

aro- matic pol ycarbonate prepol yner used in the

present in 5 vention, there is no particular

limtation so long as the nolten prepol ynmer can be

pol ynerized at the polym erization tenperature. The

aver age degree of polyneri- zatizan of the nolten

prepol yner varies depending on the chem cal structure

t hereof ; however, the average degree 10 of

pol yri@id2gt i obf othébhe dbhteh paepohytes,i prgfoerall gre di-
2 to 2,000. [0053] The nolten prepolyner used in the
presemtyli rantcemates s vd nyateersvalmeftori qarlo dwei gyt ion,
aromati c poly- carbonate can be obtai ned by any

convemchoasl (netshidrds 1 t18 d)054]phdenydi reibmmattcheand a di-
gui de-wetting fall polyner- izer device used in the

pr es@henydy eairibomate dedatiifedted widdt & |Lowan lelkyl group,
reference to Figs 1 and 2. [0055] The gui de-wettin

fal | epdl-ymeiiitpdy ldegirbeonade anskdiirtantehwtegahenyl carbon-
invention is a polynerizer device 20 in which the .
nol t 8 2ar oRBPPELRbLYcRFBERALEdpLEpELPheRYils carbenager owhich
fall ,along and in contact with the sur- face of a

gui dés thEr Sy reilf SeEhRgasS WieHingattieh P liass fhigugture.
pr epql rr to_produce an_aronmatic polycar- bonate, The
08200 ngt wheed

gui d i ngT#eF¢ PbRyYkrFIEPORR ga)bepgsed individu-

conprises: 33 a casing.having an inlet for the nolten

prep8#§ﬁé?? &b ﬁnﬁgéﬁﬁTyner f eedi ng zone

posi%b%gﬁq Suﬂ§§QE§Q{O (i.e., a charging ratio) of the aro-
matic dihydroxy compound to the diaryl carbonate may
vary depending on the types of the aromatic dihydroxy
compound and diaryl carbonate employed, and the polym-
erization conditions (such as a polymerization tempera-
ture). The diaryl carbonate is generally used in an
amount of from 0.9 to 2.5 mol, preferably from 0.85 to
2.0 mol, more preferably from 0.98 to 1.5 mol, per mol
of the aromatic dihydroxy compound.
[0052] In the present specification, the “molten aro-
matic polycarbonate prepolymer” (hereinafter, fre-
quently referred to simply as “molten prepolymer”) ocb-
tained by reacting an aromatic dihydroxy compound with
a diaryl carbonate means a molten low molecular weight

aromatic polycarbonate having a polymerization degree

which is being increased by the reaction and has not
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to and comunicating with the inlet, a polynerization
reacti on zone positioned subsequent to and communi cat

5ing with the nolten prepol yner feeding zone, and an
outlet, for an aromati c pol ycarbonate, positioned sub-
sequent to and communi cating with the pol ynmerization
reacti on zone, an evacuation dewze provided in
association with 10 the pol ynerization reaction zone

of the casing, and a withdrawal device provided in

assogieat ireachieth a s iawid dlevefl .t hBeediesg, towheagi,nsuch a
the polynerization reaction zone has a space which

has aodtietde psepulgmerhelay there mldrbrex:. 18iténdiesgect to
downwardl y therethrough, and wherein the

pol yftrbei azeireger ezgirieen oZowe Liysme rigpdrigned ff ridra mwdten aro-
nmol ten prepol yner feeding zone through a distribution

pl at @akavi pglycpirboakitey peepdioivey, usedugh bl @radent in-
mol ten prepol ymer feeding zone 20 communi cates wth

t he FeRyAeNI.z&hese Acado partdealarTldmgiaddanetad Agpng as
fall polynerizer device (a) has the_ capabiljty of
prodﬁgﬁngoéﬁe&r@#&PP&YEGFy@éﬁb@ﬁa@@hmmﬁfl%ﬁﬁe@ﬁﬁthﬁ polym-
t/hr or nore. [0056] For the g pose of stably

prod&Eﬂﬁﬁtéoﬁl ﬁmP25a&H§P|tyT ﬁl@ﬁeﬁéﬁﬁoﬁﬁﬁﬁéé of polymeri-

aronatlc g carbonate on a 34_ commerci,al scale at a
r at e 28190t Pir t8E AGL&ED; Pr|e§°r1é’me6uuvra§&etsr1éieﬂerﬁ’éilng on the
QUId%hQ%EEE gs&%hht% gyt %E%%% gﬁa%er, the average degree

of polymerization of the molten prepolymer is generally
2 to 2,000.

- [0053] The molten prepolymer used in the present in-
vention as a material for producing the aromatic poly-
carbonate can be obtained by any conventional methods.
[0054] Hereinbelow, the guide-wetting fall polymer-
izer device used in the present invention is described
in detail, with reference to Figs 1 and 2.

[0055] The guide-wetting fall polymerizer device (a)
used in the present invention is a polymerizer device
in which the molten aromatic polycarbonate prepolymer
is allowed to fall along and in contact with the sur-
face of a guide, thereby effecting polymerization of
the molten prepolymer to produce an arcmatic polycar-
bonate. The guide-wetting fall polymerizer device (a)

comprises:
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(a) have various characteristics. The present inven-

tors have for the first tinme found the characteristics

5 whi ch shoul d be possessed by the guide-wetting fal

po- |lymerizer device (a) for achieving the

above-nentioned purpose. Specifically, the present

i nventors have found that the @ de-wetting fal

pol ymeri zer device (a) needs to have the

bel ow nmenti oned characteristics 10 (1) to (5) First,

t he gui de- wetstingg haaliingp alry nerlieferfodeMiac andl)emaerkspolymer,
to have the characteristic (1) that the opening area

(A) enfipleent peepodiyzent deectioss =ee pasort igmddhesubsequent
upper portion 10 of the casing satisfies the

f ol | 6w Agdf commuaichd g7 Wi th SH200.NnTRte Romadgmenxtization
cross section is obtained by cutting the casing along

a horeaglian Foase peaidipnedsebsaguany tchend communicat-
pol ynmeri zation reaction zone 5, as described in Fig.

1. 26nPoOsED When mold esp drieny lamer Reding e&pnahand an
0.7 n2, it is inpossible to produce an aromatic .

pol yBHBERat £0T ANy 3FeFIatdd RMPVRrIRAtfer Pastioned sub-
produci ng an aro- matic pql ycarbonate in a desired .
armuﬁteq\‘zb%i'“lte tRoRSF FGMIMURE Al ol By SRRy Wi tzation
pol yneri zation device, it is 25 necessary that the
openFhGCaresd EAP®me 200 n2 or less. 35 [0058] The

gui de-wet tin ri,zer devi,ce eds t

Pave tho CRAPABLUPISBRL JE2) BN Eegl e a5 cociatlon witn

the polymerization reaction zone of the casing, and

a withdrawal device provided in association with
the outlet of the casing,

wherein the polymerization reaction zone has a
space which has a guide securely held therein and ex-
tending downwardly therethrough,

and wherein the polymerization reaction zone is
separated from the molten prepolymer feeding zone
through a distribution plate having a plurality of
holes, through which the molten prepolymer feeding zone
communicates with the polymerization reaction zone.
The guide-wetting fall polymerizer device (a) has the
capability of producing an aromatic polycarbonate at a
rate of 1 t/hr or more.
[0056] For the purpose of stably producing a high

quality, high performance aromatic polycarbonate on a
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wetting fall polynerizer device (a) satisfies the fol-
lowing formula: 5 20 5 A/B 5 1,000 wherein Ais as

defi ned above for the characteristic (1) and B

represents an mnimum opening area (n2) of the cross
section of the outlet 7. 10 [0059] CQutlet 7 connects

the bottomof the |lower ta- perey portion with the

wi t hdrawal device which is gen- erally a device (such

as a gear punp) capable of dis- charging a high

vi scesnmg raiibst snade Wt la regpecit tlo t Athe ahaperef ftheis re-
cross section of outlet 7, there is no 15 particul ar

i m gatired;, thewetdwe, gutideswartafierg et lilhgdol ymedtistey desvice
a pipe having a circular or elliptical cross section.

Bet wd@n thayeboatramusf dhiee sladweri sttapes.ed Thpoptriesenandnven-
the wi thdrawal device, the shape of a cross section

of otivirst haveayorathealfdngtt dreefindbftlmutdlsrareristics
Further, the opening area of a cross section of

out | #hizhnghonilsh beappssiessgec hy Ithegavisie-matteing fall po-
Moreover, between the bottom of the |ower tapered por-

t i onl¥REgrigernwidendcandia)ddpirc achi@viag themphodamentioned
linearly or may have a curved portion. The casing may

25 hBYEPPRE -or SHBFeibgaléys ghegprepgpsoinVANtRES have
nmet hod of, the present i nventian, aronma

an tic .
pol y&aPBanitatothgn Iisraret oy daldomplgmerizer device

{({a) needs to have the below-mentioned characteristics
{L) to (5). First, the guide-wetting fall polymerizer
device (a) needs to have the characteristic (1) that
the opening area (A) (m®) of the horizontal cross sec-—
tion of the upper portion 10 of the casing satisfies
the following formula:

0.7 < A < 200,
The horizontal cross section is obtained by cutting the
casing along a horizontal plane (a-a’), intersecting
the polymerization reaction zone 5, as described in Fig.
1.
[G057] When the opening area (A} is less than 0.7 mz,
it is impossible to produce an arcmatic polycarbonate
in a desired amount. Further, for producing an aro-
matic polycarbonate in a desired amount while lowering
the cost for producing the polymerization device, it is

necessary that the opening area (A) be 200 m? or less.
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prepol ynmer having an increased polynerization degree

is wthdrawmn fromthe outlet of the polynerization
device 5 in the formof a nolten material having a

high nmelt wviscosity. For wthdrawi ng such a nolten
material from the polynerizer device (a) wthout
lowering the quality thereof, t3g ratio (A/ B) nust
satisfy the above nmentioned forrmula (i.e., 20 5 A/IB <
1,000). 10 [0061] The guide-wetting fall polynerizer

devi ¢@068) rEeslsglddéavettihegchat Acpelymertzés)dehate (a)
the angle (C () between the upper peripheral side

wal | nekdshéouppee tper tohar aarek rtilst inne) draftadeheofguide-
the | ower peripheral wall of the | ower tapered

port Wwehtiag feddupedywettizee Hevimect(a)o satierftiiecalthe fol-
cross section of the casing, satis- fies the follow ng

f or mipging2doxmu@az  165. [0062] It is generally
considered that the closer to 90 the above-nenti oned
angle (O, the | oweR0t seAdBogntl, 020 of the materi al

used for producing the casing. There fore, only from
the viewpoi nt #helreddr Pngst Re cefiinest absvsd f&ith g ene

pol ymeri zer devrce it is preferred that the angle

(O is as cl osEhagaghezd spdssit) eanlqo\ﬁe\)-”@rpreﬁeﬁltt%é‘n
present invention, for transferring a,nmolten ma

terial (havi ngm&nﬁf“g‘fﬁ‘ REER 1gs AF &% y(mclhdoﬁaFPFnﬁrBisP

W thout | over FREEERE GaalfPy SHAREsr- wher el n t he

”D't?BogBﬁe Outlet 7 connects the bottom of the lower ta-
pered portion with the withdrawal device which is gen-
erally a device (such as a gear pump) capable of dis-
charging a high viscosity substance. With respect to
the shape of the cross section of outlet 7, there is no
particular limitation; however, it is preferred that
outlet 7 is a pipe having a circular or elliptical
cross section. Between the bottom of the lower tapered
portion and the withdrawal device, the shape of a cross
section of outlet 7 may vary along the length of outlet
7. Further, the opening area of a cross section of
outlet 7 may also vary along the length of outlet 7.
Moreover, between the bottom of the lower tapered por-
tion and the withdrawal device, outlet 7 may extends
linearly or may have a curved portion. The casing may

have two or more ocutlets 7.
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rial is either the aromatic pol ycarbonate produced or

the aromati c pol ycarbonate prepolynmer having an in 5
creased pol ynerization degree, the angle (C) nust be

within the range of from 120 to 165. [0063] Furt her,

the pol yneri zer device used in the present invention

may have a plurality of differenst an- gles (C. For

exanpl e, the polynerizer device has a 10 plurality of
different angles (C) when the horizontal cross

sect i[6R66f t hEn uppermepontd omf ofh¢ hpreasnbginsertion, an
l'iptical and/or when the | ower tapered portion of the

casi agomas ian paedycasbonadle sirape. alomardc, pol ysuofbcnate
case, all of the different angles (C) of the polynmer

15 | psepddyines heydngo abe inicrieas ech @odyoee-iattiiconalggree is
range. The guide-wetting fall polynerizer device (a) )
need¥itbdrava frenchheacuddiest od (cil)e Piedtymed Zadigirh device
(h) (cm _of the guide satisfies the follaow ng fornul a:

150 &hhtke fogpoofre podssr WAESriRd havdnw Ehhigh medt
guide is smaller_ than 150 cm the polynerization

degr 8&S6PSthY - noF PENW1 pRERBY RSB SBER oApBolten material from

(n) " 5h3 BEIgTFasZRE FRrger (Rin"athebE dqemied the quality

or cpelED as thE RREH Ot HE/ By BFS50FAm Hnd o S5t

or opheBtiPBe o For LA ddubed AoRtYE fotyDPhonate

are [0061] The guide-wetting fall polymerizer device (a)
needs to have the characteristic (3} that the angle (C)
(°) between the upper peripheral side wall of the upper
portion and the inner surface of the lower peripheral
wall of the lower tapered portion, as measured with re-
spect to a vertical cross section of the casing, satis-
fies the following formula:

120 £ C £ 165.

[0062) It is generally considered that the closer to
90° the above-mentioned angle (C), the lower the amount
of the material used for producing the casing. There-
fore, only from the viewpoint of lowering the cost for
producing the polymerizer device, it is preferred that
the angle (C) is as close to 90° as possible. However,

in the present invention, for transferring a molten ma-

terial (having a high melt viscosity and falling off
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likely to fluctuate. [0065] The guide-wetting fall
pol yneri zer device (a) 5 may have only one guide or a
plurality of guides. Wth respect to the nunber of
the guide(s), there is no par- ticular limtation so
| ong as the bel ownentioned total outer surface area
(Si) (nm2) of the guide(s) is witdhin the range of from
2 to 5,000 n2. Specifically, for ex 10 anple, only one
gui de having a total outer surface area (Sl) of 2,000
nR cdnrdoe theed.owdirt @mabtdfvalhe cuipldl alo dutylef DYuidgsout
can be used, wherein the sumof the total outer
sur f dosreariegs thsi quefl itthye tie rdesf ,i WHA KOG nthe Mfleren tmate-
is intended to use a small nunber of guides 15 each
havi mgad liar g6 thetralt heutseromarifa e lyreasbewtte mrodieced or
may be one prepared by spirally wnding a perfo- rated
pl at &her awome tist pativeta v ad d @uprvlofmar hawimg @n in-
plurality of guides are used, each guide nust have a
| engpﬁeeﬁ)e%nppﬂumetm@aé;bweﬂmmeoné:dla angl eof (G)r st be
150 20 to 3,000 cm Further, when a plurality of
gui ded tiie t@@eéantgﬁfe oferfgioms 129) tef 46k gui des need
not be the sa owever, fromthe viewpoint of
st abﬂ;ﬁoéﬁéduc?lh@th% a?la%a@%yrﬁ%mémeﬁmeemsﬁé in the
mai nt ai ni ng the nol ecu- Iar wei ght of the aromatic

t

pol yBAPEERAt dPHENG 198seyd haye é’véﬂluziatlhté’ sHetdirffgrent an-

one. AH8ENAE)ac hﬁﬁaﬁhgﬁemaigii bhe. Bo}5B651 2eReoRTRGE NP

the %ih?g S%y O V%%%ere dIQQes {C) when the horizontal
cross section of the upper portion of the casing is el-
liptical and/or when the lower tapered portion of the
casing has an asymmetrical shape. However, in such a

case, all of the different angles (C) of the polymer-

izer device need to be within the above-mentioned range.

The guide-wetting fall.polymerizer device (a)
needs to have the characteristic (4) that the length
(h) (cm) of the guide satisfies the following formula:

150 < h < 3,000.
[0064] When the length (h) of the guide is smaller
than 150 cm, the polymerization degree of the molten
prepolymer becomes unsatisfactory. On the other hand,
when the length (h) of the guide is larger than 3,000
cm, the difference in the melt viscosity of the molten

prepolymer as between the upper portion and lower por-
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on the shape thereof; however, the nunber of the

guide(s) is generally from1l to several mllions. Wen

5 the guide(s) are arranged in correspondence with the

hol es of the distribution plate, the nunber of the

gui de(s) may vary dependi ng on the polynerization de-

gree of the produced aromati c pggycarbonate and the

anount thereof; however, the nunmber of the guide(s) is

10 generally from 100 to 1, 000, 000, preferably from

200 taonS0d, G0 ouiQE/bebumeguivéeryweidngey fsd Ithat the prop-
pol yneri zer device (a) needs to have the

char acttdeiss ifc the) pirvatudehe arairedt i co ey csanbicarcet earaeee

(Si) (nm2) of the guide satisfies the 15 follow ng
formdikely t® Sluckumt@00. [0068] The total outer

surface area (Si) (n2) of the guide neans the area of

the d¥&6alll sTih¢ ageidé-voetinei delhi phlwhechzehedevice (a)
nolten prepolyner is allowed to 20 fall in contact

(her BRYahgEe, ofiloh ome m@d@l lors @ fedaraliig of rafyumnikdes.  With
referred to sinply as the "outer sur- face") during

the BESPREL X& ithe. npgbedx fpltde Wdded s)pi phaze ws%dno par-
as a guide, wherein the opening of the pipe is sea

o) tﬁgFutlﬁé H%F\léﬁt&Pé‘péloyﬁﬁnﬁ §Saltlb<ﬁ/\@f1233’“t“@rftéiqnq$ total

contact wth t he outer sugface of
Che COEar SUFEAchuPrace Sida (121 SFelhg CRédgAel Dot within

the %H%ega%%%fa%efromtge pl%?Od%“jﬂr“%ﬁé@fglggiiy, for ex-
ample, only one guide having a total outer surface area
(S1) of 2,000 m® can be used. Alternatively, a plural-
ity of guides can be used, wherein the sum of the total
outer surface areas (S1l) of the guides is 2,000 me.
When it is intended to use a small number of guides
each having a large total outer surface area, each
guide may be one prepared by spirally winding a perfo-
rated plate or wire net which has a length of h. When
a plurality of guides are used, each guide must have a
length (h) within the above-mentioned range of from 150
to 3,000 cm. Further, when a plurality of guides are
used, the lengths (h) of the guides need not be the
same; however, from the viewpoint of stably producing
an aromatic polycarbonate while maintaining the molecu-
lar weight of the aromatic polycarbonate at a desired

level, it is preferred that the lengths (h}) of the
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(of the guide) wth which the nolten prepol yner does

not get in contact is not included in the total outer

5 surface area (S1). Wen a plurality of guides are

used, the total outer surface area (Si) of the guides
means the sumof the areas of the outer surfaces of

the guides. [0069] When the tot3 outer surface area

(Si) isless 10 than 2 n2, it is inpossible to

produce an aromatic polycarbonate in a desired

amougides the atlloee Handne wnathdre daotaicloderpossible.
surface area (Si) is larger than 5,000 n2, not only

does [ORé@6dost Thernwrbencbhgt hhegpddel(ghemayeradyvidepending
beconme extrenely high, but also the 15 properties of

t he prodlicehapendihies gedlsy demisoitat.e Ere nunbest yof g:-he
fluctuate. gOQ70] It is surprising that the use of a

gui denigetis)ng st geneg@hbyerfiras lddg aevwrrahgiiHelons. When
above- nentioned characteristics (1) to (5) has
enabltB§ ONdded sdt ABce AFEEAFEd di ST FRANARNGS tWith the

hi gh_ performance aromati c pol ycarbonate whi ch not
onl'y 'Pd eSoPdr F€s Bt FIRUSd WaP 18k&! 18R MEem Rl the
o PSR, bl i lahas i T st R on -
Cr e, A R be e s SR BRI A e
pol y%%[)%%@as:%e%%%fgeh%wergrte%i,n%%eatnu?nbdeersgfe q:hel egvueilde (s) is
generally from 100 to 1,000,000, preferably from 200 to
500, 000.
[0067] The guide-wetting fall polymerizer device (a)
needs to have the characteristic (5) that the total
outer surface area (S1) (m®) of the guide satisfies the
following formula:
2 £ 81 < 5,000.
[0068] The total outer surface area (S1) (m?) of the
guide means the area of the overall surface of the
guide with which the molten prepolymer is allowed to
fall in contact {hereinafter, such an overall surface
is frequently referred to simply as the “outer sur-
face”) during the polymerization. For example, when a
pipe is used as a guide, wherein the opening of the

pipe is sealed so that the molten prepolymer is allowed

to fall in contact with only the ocuter surface of the
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[0071] The reason why the nethod of the present in-

venti on enabl es the stable production of such an

excel - 5 lent aromatic pol ycarbonate on a commerci a

scale at a rate of 1 t/hr or nore has not been fully

el uci dated. However, it is considered that a

synergistic effect is achievedggy sinultaneously
satisfying the above- nentioned characteristics (1) to

(5) in addition to the 10 effects which are,

respedbeyvelye avttalbuwialire sty flaloe aclear gE19r inktarness HhE area
to (5). For exanple, it is consid- ered that, when a

gui defhahrengua elrasge fauef ade theepiped asat itdfeyiimparhesurface
formul ae recited in the characteristics (4) and (5)

i s uded, tael gugdeanwinth ethigzhnmihtee moditenl Poegidlymer does
pol ycarbonate prepolyner is allowed to fall along and

i n coatagetwinhcohsagli de ovén imcladed 4 wdley Hohel outer
tenperature, and the surface renewal of the nolten

pr e- spsfpmer argidl i(8gd )al oN§eane Pdugadidat ofi wides are used,
guide is effectively perforned, so that it becones
possiBPetP§a20optedussrd ageghrgdal (iStly &fofkdie guides means
pol ycarbonate in a |arge amount. Further, by the use

of thRBE AHBr Ofaltheoprege ofokde CYFETreFUFSAGES bt Hife
casin gnd the outlet which satisfy the fornul ae

reci 84 FR-the characteris- tics (3) and (2), it

R bl AR LA e RE EC LY PR

DOV IRRR?S! RESULE2Ls ! 1o of B Pl Sho e HhoTpohltic
polycarbonate in a desired amount. On the other hand,
when the total outer surface area (S1) is larger than
5,000 m®, not only does the cost for producing the po-
lymerizer device become extremely high, but also the
properties of the produced aromatic polycarbonate are
likely to fluctuate.
[0070] It is surprising that the use of a guide-
wetting fall polymerizer device having the above-
mentioned characteristics (1) to (5) has enabled the
stable production of a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties at a rate of 1
t/hr or more for a long period of several thousands
hours or more (for example, a pericd of time as long as

5,000 hours), wherein the molecular weight of the aro-



mati c pol ycarbonate fromthe | ower end of the guide to

the point in tinme of withdrawal of the produced aro 5
mati c pol ycarbonate fromthe outlet, so that

di scol ora- tion and deterioration due to a |ong

residence tinme of the produced aromatic pol ycarbonate

in the polynerizer device can lig prevented. [0072]

The above-nenti oned advant ageous production of 10 an
aromati ¢ pol ycarbonate can be realized when the

net hogktole phed yosedbemta tienvemt iben masi nisachddrata e awmirered

cial scale production of an aronmatic pol ycarbonate

whi cReivelperfornmed using a | arge-scale device for a

| ong period of tinme. Needl ess to say, the cost of such

15 a[i0&734- schhe rkewser whyatherypethpdreoantheéapresenn in-
a comercial scale production of an aronmatic

pol yFansapn gnablese tofe sHakbddy dncsyes ioh tafe Prds @R excel-
invention is that the cost for producing the

gui déeRét preFatdlc Pedydarkenaier cded COMMPrHAlL myalfe at a
characteristics (1) to 20 (5) is low [0073] Wth
respééter 8t Ae tr8duckeMORe Ads @othdedn fvdds gHugdated.

the pol yneri zer device agnd the gquide, which  k are ,
expl &PHEY®ZbovE, 16 SPélrSﬁé*&r&dné%’é’itoﬁs SN TSt b &f fect is
pel O35 A sl B RLeleied et Sooning, ien A
gfrg%%gtggpghh%h%%%%%%r%%%k%%i%ﬂ)tQEJfﬁgfngﬁxaé%f%f%ﬁAto the
effects which are, respectively, attributable to the
characteristics (1) to (5). For example, it is consid-
ered that, when a guide having a large surface area and
satisfying the formuiae recited in the characteristics
(4) and (5) is used, a large amount of a molten aro-
matic polycarbonate prepolymer is allowed to fall along
and in contact with the guide even at a relatively low
temperature, and the surface renewal of the molten pre-
polymer falling along and in contact with the guide is
effectively performed, so that it becomes possible to
produce a high quality aromatic polycarbonate in a
large amount. Further, by the use of the inner wall of
the lower tapered portion of the casing and the outlet
which satisfy the formulae recited in the characteris-

tics (3} and (2}, 1t becomes possible to shorten the

residence time of the produced arcomatic polycarbonate
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advant ageously the formula: 1 5 A5 150. [0075] Wth
respect to the ratio (A/B) of the opening 5 area A

(m2) of the horizontal cross section of the up- per

portion of the casing to the m ni mum opening area B

(m2) of the cross section of the outlet, it is pre-

ferred that the ratio satisfiesd4zhe fornula: 25 < A/B

900, nore advantageously the formula: 30 5 A/B 5 800.

10 [0076] Wth respect to the angle (O () between the

up- per tper pphemelr igiede dealilceof it.lee ,upperemiaord icch @Mk from
the in- ner surface of the | ower peripheral wall of

t he tbeepotiat par édmgorifi dal ldsigmeddurcdd thiet lpncehpms:t aro-
to a vertical cross section of the casing, IS

pref BAtdg PRavcegbonrates fglom the Jamiest ieasd tqfe the guide to
formula: 125 < C < _ to 160, nore ad- vantageously the

f or ntihg: PP3tsip £1m€00f5§1UW@a$W§HﬂQﬁ ﬁhﬂlH%PQHced aro-
gui de-wetting fall polynerizer devices (such as
f|rsPa§&Fd8°&§FPFH@nﬁ§PIfﬁ@ﬂyﬁﬁﬁ pait 1| @0, thafeatirFolora-
gui de-wetting fall nerizer deV|ce a third guide

20 mEFPPn@nHaPFtEGP?ﬁé Lo dyeyitoe @ O?ﬂ Fes gl Jrime of

| he pol f
AT PR T 0T bfricn
f | a: <_ 3
82VlﬁﬁeF8Pnth8r§H3%§Fg§bc?rngza < S
|

ESPrRi r%%‘) GRS RET o B S08E8 i eson oo
devi g, atBR8¢E0RM) QUL BNELL nAL B RAWIRY 281r the

Ce, gurdewet ting

devi fal polynerlzer devi<Ce,
method of the present invention is used for a commer-—

cial scale production of an arcmatic polycarbonate
which is performed using a large-scale device for a
long period of time. Needless to say, the cost of such
a large-scale device is a very important factor in a
commercial scale production of an aromatic polycarbon-
ate. One of the advantages of the present invention is
that the cost for producing the guide-wetting fall po-
lymerizer device (a) having the characteristics (1} to
(5) is low.

[0073] With respect to the requirement as to the di-
mensions of the polymerizer device and the guide, which
are explained above, preferred dimensions are described
below.

[0074} It is preferred that opening area A (m?) of
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[0077] The length (h) (cm of the guide varies de-

pendi ng on various factors, such as the polynerization

5 degree of the raw material prepolyner, the

pol ynmeri za- tion tenperature, the polynerization

pressure, the po- lynerization degree of the aromatic

pol ycarbonate or prepolyner to 4% produced in the

pol ynmeri zer device, and the anmount thereof. However,

it is preferred that 10 the Iength (h) of the guide

sat i $hieedorfiedndaiulcros20Gectidn 92,1860 Yopmn portion of
plurality of guides are used, each guide has a |ength

Wi t hitinet lvias imgn gat,i sifdress adhearficeemuglesnudl A8 the f<orld ,a:more
250 < h 5 2,500 (when a plurality of guides are

used adyacit aggiots liyashae |1femgtilan thish & h§ 450L5 range).

[0078] The total outer surface area (S1) (nR) of the

gui dd087sd vaiiels wepepdr ngoohhehsataet éAéBp‘reﬁtfu shedopening
above in conngctlon with the length of the guide. How

ever Te@ s (By bf 8f r ERet Harlfﬂﬁétiagt SFO8 8£CsdPrAaed the up-
area 20 (Sl) ,of tg ide satisfies the formula: 4

Si <Pe% tiom g‘\?arﬂaa‘?dé% 49 thfe BRI OFQefkm"suarea B
5 4, OOQ 079] In the present ntion durlng t he

oper d L? Fh%—‘h‘érBBPy FE2EP aévFgé opffdet, it"is pre-

pol yneri z n reaction, zone s generally kept under
reduggérﬁﬁegﬁaﬁet&ﬁdraﬁq RELHGHES s LQEH: 25 < A/B <

limtati

br 1 BBy omoie! PR RO R P 4 o ap o At & 800.

cas| qgfll??:]caﬁaghergsf;pesc tal q_‘ & atng_eLe ?C (°) between the up-

per peripheral side wall of the upper portion and the in-
ner surface of the lower peripheral wall of the lower ta-
pered portion, as measured with respect to a vertical
cross section of the casing, it is preferred that the an-
gle (C) satisfies the formula: 125 £ C £ to 160, more ad-
vantageously the formula: 135 < C £ to 155. When a plu-
rality of guide-wetting fall polymerizer devices (such as
a first guide-wetting fall polymerizer device, a second
guide-wetting fall polymerizer device, a third guide-
wetting fall polymerizer device, ...) are used for step-
wise elevating the polymerization degree of the molten
prepolymer, it is preferred that the angles Cl1, C2, (3,
satisfy the formula: Cl £ C2 £ C3 £ ..., wherein the an-
gles C1, C2, C3, ... respectively represent the above-

mentioned angles (C) in the first guide-wetting fall poly-



duced pressure. Wth respect to the shape of the hori-
zontal cross section of the upper portion of the

casing, 5 there is no particular limtation. Exanples

of the shape of the horizontal cross section of the

upper por- tion of the casing include a polygon, an
ellipse and a circle. It is prefgerred that the shape

of the horizon- tal cross section of the upper portion

of the casing is 10 a circle or a quasicircle. From

t he wmppdrzeendetbced pvigie sl gulideuppet impridldn pefl ymerizer
the casing, the shape of the horizontal cross section

of tlwevipper thordi guidd-wathdngasand payyiheriter skwvecer
different. Fromthe viewpoint of ease in production

of tH&IyneTheeledgth5 (ki céem)t of stheefuidedvabaes de-

t he shape of the horizontal cross section of the
uppePepetiticgoprofvatioumsianfdass t mclsare theomalanerization
upper end to | ower end of the upper por- tion of the

casi 8§9ec08d] theemarbmatanigls pragalmey + Hdte towl ymeriza-
upper por- 20 tion of the casing is cylindrical. In

t hi s td&%e tepparatusieaf dheePalmeiratlice Pregpsingy the po-
portion of the casing is reverse conical, and that

t he éQNQQ?QQE1QQu9%9§9ErﬂﬁiQpﬁxﬁ%R%ﬂqﬁﬁnRQ%Y%ﬂﬁhﬂﬂﬂ%ﬁ or
positioned at the bottom _ of the | ower tapered portion

of t RECPRIYAGE it® &R iBrodwest jigy theydolmsszek (device,
respect, to the guide-wetting fall poly- nerizer device

(a) G8€d% taﬁ@%&tegg’rﬁrq entPYRYERmeft 18 preferred that
the length (h) of the guide satisfies the formula: 200
£ h < 2,800 (when a plurality of guides are used, each

guide has a length within this range), more advanta-
geously the formula: 250 < h < 2,500 (when a plurality
of guides are used, each guide has a length within this
range) .

[0078] The total outer surface area (S1) (m?) of the
guide also varies depending on the factors mentioned
above in connection with the length of the guide. How-
ever, it is preferred that the total outer surface area
(81) of the guide satisfies the formula: 4 £ S1 < 4,500,
more advantageocusly the formula: 9 £ 31 £ 4,000.

[0079] In the present invention, during the operation
of the polymerizer device, the polymerization reaction
zone 1s generally kept under reduced pressure and,

therefore, there is no particular limitation with re-
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the upper portion of the casing is cylindrical, the
| ower tapered portion of the casing is reverse
conical, 5 and the outlet is cylindrical, it is
preferred that the inner dianeter (D) (cm of the
upper portion, the Ilength (L) (cn) of the upper
portion, the inner diame- ter (dp (cm of the outl et
and the length (h) (cm) of the guide satisfy the
follomnng formul ae: 10 [0082] 100 < D S 1,000, 5 <

Dd sbebl, t@. Shebchshng OSOth&n@oHymenmldiﬂonEidactlon zone
300. (When a plurality of guides are used, the length
of 55 davl @@id@esaa$smgeéstw@pabdweCﬁEWMaﬁaiﬁing the re-
formulae.) [0083] In the present invention, it is
nmor e dpcetlepredsurieat Whehi nespedtanet the( Bpapenpfofthe hori-
t he upper portion satisfies the fornul.a: 150 :5 D <
900, zAbtelagvarmsasegsdedl pit RS oopAraPagdon f Lhe casing,
800. It is nore pre 20 ferred that the ratio (D d)
sati $Pe&S e nPoPRYtdcudarpldmdtationpr eExamples of the
advantageously the fornmula: 7 < D/d <_40. _It is
nor e ShRBLePie h@h&lprtlﬁ@netétlu GTOEBPDS esArioRs iofs thfe upper por-
formula: 0.6 < < 25, nore advantaggously t.he

for- tn’rﬁPaOfot?‘e<°aEFBg<lnEé“dPt 3 P pr Eferried RYfaand @

e 22,0t ] SHL L Lhe, OPCLLROLkLon 2B Lhey s on-

forn% i cr0531%%%§gg%5%f the upper portion of the casing is
a circle or a quasicircle. From the upper end to lower
end of the upper portion of the casing, the shape of
the horizontal cross section of the upper portion of
the casing may be the same or different. From the
viewpoint of ease in production of the polymerizer de-
vice, it is preferred that the shape of the horizontal
cross section of the upper portion of the casing is the
same from the upper end to lower end of the upper por-
tion of the casing.
[0080] Therefore, it is preferred that the upper por-
tion of the casing 1s cylindrical. In this case, it is
preferred that the lower tapered portion of the casing
is reverse conical, and that the outlet for the aro-
matic polycarbonate, which is poesitioned at the bottom

of the lower tapered portion of the casing, is cylin-

drical.
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(When a plurality of guides are used, the |ength of

each guide satisfies the above-nentioned fornula.) 5

It is still nore preferred that the length (L) (cm of

t he upper portion and the length (h) (cm of the guide
satisfy the follow ng fornmula: h5L<-h+200. (When a
plurality of guides are used, thgs |length of 10 each

gui de satisfies the above-nmentioned forrmula.) [0084]

As expl ai ned above, it has not yet been fully

el uci[daBad whiyitherampdod bd the gubdenwetnhyrgt fablepoly-
abl es a stable production of a high quality, high per-

f or mece zerongviicepdlay c arseohdire thlkd glressntoninvearst icol, when
15 orless but also has excell ent nechanica

pr op&hei eppegn poatdomrericitdle swalimoatisa dvilgindrical, the
pol yneri zation rate for a |ong period of tine,

wher diewetrh& apsirecu Par biging It dfhe a9 iayprist ingverse conical,
pol ycar bonate can be maintained at a de- sired |evel.
Howe®af, thige ougdedn idhyyd imidgiaadl,edfl drs 2orafenyad that the
aromati ¢ pol ycarbonate can be produced at a hi gh

pol yABPREatiighetste (B) ﬂﬁ@hﬂ%ﬁi&?Qﬁuﬁﬂﬁ§;ﬂQQﬁﬁﬁnr the
inven- tion is considered as follows. [0085] In the .

pr eseRPIERVER i dFMMhiCEh tERpINBPS T MO T tditde -t tinfipr diame-
fall polyggrizer device (a),. a raw mate-. 25 ri aj

mol t EREprépol‘yier Ofs t&d MRt REG Mgt 819%thel g (cm) of
Zone CRDRRLERL SRS EEH prepaerir el KA Ha ol t o
Pr epql ¥ st 100 < D < 1,000,
5 £ D/d £ 50,
0.5 £ L./D £ 30, and
h - 20 €L < h + 300.
(When a plurality of guides are used, the length of
each guide satisfies the above-mentioned formulae.)
[0083) In the present invention, it is more preferred
that the inner diameter (D) (cm) of the upper portion
satisfies the formula: 150 £ D £ 900, more advanta-
geously the formula: 200 £ D £ 800. It is more pre-
ferred that the ratio (D/d) satisfies the formula: 6 <
D/d £ 45, more advantageously the formula: 7 £ D/d £ 40.
It is more preferred that the ratio (L/D) satisfies the
formula: 0.6 < L/D £ 25, more advantageously the for-
mula: 0.7 £ L/D € 20. It is more preferred that the

length (L) (cm) of the upper portion and the length ({(h}
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feeding zone is introduced through a distribution

plate into the polynerization reaction zone having a

gui de, 5 wherein the nolten prepolynmer is allowed to

fall along and in contact with the surface of the

guide while in- creasing the polynerization degree of

the nolten pre- polyner. During 4he fall of the nolten
prepol yner along and in contact with the guide, the
internal agi 10 tation and surface renewal of the

nol t denpr efolhrerguisie efdtactfiwealhe perflorwniedy fdmeneby:
effectively renoving phenol and the like. As a

result, the pol yheri 28t €oh <rka€¢tP60.proceeds at a

high rate. The nelt viscosity of the nolten

pr epdWesr & pdreaddd Y wlhacnurdtnexranudeds the length of
progress of the polynerization reaction, thus in-

cr ea$isy Od dedifediief sty dhgt bstvetrenipliqned formula.)
prepolyner to the guide. Therefore, the anount of the

nol t &% e Stddily moreadr@liergad that dihe dangih tHe (cm) of
gui de_increases as the nolten prepol yner proceeds to )
the [FHReMPRST POTtioTornhdhuilRItHhi dal @ ingihsthe guide
that the residence ti i.e., the polynerization

r eac BRGH SEvind eoffollﬁv@q“'ﬁ'é‘lgg &R I&501 ymer on t he

surface of the guide increases, Fur- ther, the nolten
prepol yner whi chti § Fa?l?nb %@%ng and in contact with

L3, BT, LA LB A R a3 0P

e B, TR IR L SR Mg
[0084] As explained above, it has not yet been fully
elucidated why the method of the present invention en-
ables a stable production of a high guality, high per-
formance aromatic polycarbonate which not only is col-
orless but also has excellent mechanical properties, on
a commercial scale at a high polymerization rate for a
long period of time, wherein the molecular weight of
the arcmatic polycarbonate can be maintained at a de-
sired level. However, the reason why a high molecular
weight aromatic polycarbonate can be produced at a high
polymerization rate by the method of the present inven-
tion is considered as follows.
[0085] In the present invention which employs the

guide-wetting fall polymerizer device (a), a raw mate-

rial molten prepolymer is fed from the inlet for the
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easi |y enabl es the production of a high nol ecul ar
wei ght aromati c pol ycarbonate froma nolten
prepol yner, 5 which is inpossible by the use of a
conventional ne- chanical agitation type polynerizer
device. This is one of the advantages of the
pol yneri zer device used in the 4@ esent invention.
[ 0086] Herei nbel ow, an explanation is made with re- 10
spect to the reason why the nethod of the present in-
vent mod tenalplrepcd yeteablte priedueiliten drepolamemtfesding zone,
pol ycar bonate wherein the nol ecul ar weight of the aro-
mat i engotheamoditaine peapdiymeni feal rMed tate anaddsin gdbepolymer
| evel . In the polynerization reaction perforned in the
15 gdeddingt ziong fial lintolopiveed, thmberghce (GH)sttimtion plate
amount  of a nolten prepol ymer adhering to the guide
i ncr éases thgs polemgrdFatueey yeasddeds 2ane haviggera guide,
portion of the guide. However, the nolten prepo

g%ﬁ@g along

onl yWBRERBIt & hgn Mmoddiess Paepslymedt H st ldowest rtes

to the nelt viscos 20 ity thereof. Therefore, when the

gui d@nfletPi FENiACE waémf@ﬁ S IgeR &f fde Fuyde ahide in-

of guides, nolten prepolynmer, masses at a specific

hei gﬁFeé‘Plﬁﬂl the PﬁéYm&lIr‘l&é'stll?Qvéi% é’rft ﬂ%lq yalfen pre-

same vglune and substa H ? g t he sanme

vi scBSHRTI n B RY oht el szhFeﬁoaaF@BopyﬁBPlV@er

conti uously fed fron1the pre .50 ne

Fcedr R IoRE( R RATEcH o d b g dee TS, Tncernal agi-

|YMeEL280hO0nh A8k QL ARk L Y WY W0 1ymer 1s
effectively performed, thereby effectively removing
phenol and the like. As a result, the polymerization
reaction proceeds at a high rate. The melt viscosity
of the molten prepolymer increases in accordance with
the progress of the polymerization reaction, thus in-
creasing the adhesion strength of the molten prepolymer
to the guide. Therefore, the amount of the molten pre-
polymer adhering to the surface of the guide increases
as the molten prepolymer proceeds to the lower portion
of the guide. This also means that the residence time
(i.e., the polymerization reaction time} of the molten
prepolymer on the surface of the guide increases. Fur-
ther, the molten prepolymer which is falling along and

in contact with the guide by the action of gravity has

a very large surface area per unit weight and the sur-
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tion zone. Therefore, fromthe |ower ends of the

gui des, nolten prepol yner masses (having an increased

5 polynerizati on degree) which have substantially the
same nmelt viscosity continuously fall off to the I ower
tapered portion of the casing. As a result, aromatic

pol ycar bonat e masses havi ng subst@antially the sane po-

| ymeri zati on degree, each of which is produced by a

10 lowing the nolten prepolymer to fall along and in

con- fiaget neinevalhe fditge matert @glamptlamhant the fftraively
por- tion of the |ower tapered portion of the casing,

t her &9y foxasid -.ngThue cbhei mesbedppddiibe pyesengn iavention
mati c paol ycarbonate wherein the nol ecul ar wei ght of

t he FSSddommniab s Jddr priedtueiiome fhnilbah gokecular
desired level. This is another advantage of the

pol yHELF e aFematd © ey Garhets deam 9 MRdritsbiprepelymer,
[0087] .The ,arqmati c pal ycarbonate collected in the

bot t %ﬁ%r’r“@oﬁ%’r&%%\ﬁé& 1t Yot i HiRnal me-

by RSB, AR R AR, RAL IR ] Szl Ky Ls

i o+ BRaPl 1% G AR AR J e SRR (4o Mgy Lk Used in

genctiE PEReSE ivisidal aromat | ¢ pol year bonat e i s

AT e L R S T G O

plat%p%%ttQ% the reason why the method of the present in-
vention enables a stable production of an aromatic
polycarbonate wherein the molecular weight of the aro-
matic polycarbonate can be maintained at a desired
level. In the polymerization reaction performed in the
éﬁide—wetting fall polymerizer device (a), the amount
of a molten prepolymer adhering to the guide increases
as the prepolymer proceeds to the lower portion of the
guide. However, the molten prepolymer only exhibits an
adhesion strength which corresponds to the melt viscos-
ity thereof. Therefore, when the guide-wetting fall
polymerizer device has a plurality of guides, molten
prepolymer masses at a specific height of all of the
guides have substantially the same volume and substan-

tially the same melt viscosity. In addition, the mol-

ten prepolymer is continuously fed from the molten pre-
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gui de-wetting fall polynerizer device used in the pre-
sent invention, the surface of the distribution plate

5 is generally selected froma flat surface, a

corrugated surface, and a surface which is thick at a
central por- tion thereof. The shape of the

distribution plate is generall el ected froma

circle, an ellipse, atrian- gle, a polygon and the

i ke. The shape of the opening 10 of the holes of the

di st piclwyitiean fpleatiag sogendwdliloh sie dmotisted ralmmwee the po-
circle, an ellipse, atriangle, a slit, a polygon, a

st ar lyme rtilza tliioke re[a@A89n Hemedr da dfhee guhl v ol 2t idre reac—
distribution plate is generally fromO0.01 to 100 cn®,

pr ef &igbl gons.f rhepedsreo Igommhendpwepr ehdsablfy the
from0.1 to 5 cn2. The distance between nmutually

adj ad8Adego| @9 liteng@repolameyr Ma@Res t G1a3d@dgmAn increased
preferably from25 to 100 nm as neasured between the

cent 8P YBEriga tignu seigFesdj addiqh hedlee Subasardged)lyride

di stribution plate nmgy have through holes. Also, the

di st PEBGt Sk EpVABEOFF Yh&P8 timyedt=di F&dd ofthdiettdie lower

so that the hol|ow portions of .the tubes servit as tg%tic

hole§aB?FFHePaF§EPPb8¢|5 &C45d N9ur fRef, TEABLthoPES

O LB GAEE OB LA I S, 8 LS O 2o o

Lgfy& :g%é %§g§%CS%%§§%§ %%%?b%e%gf%%.gﬁlproduced by al-
lowing the molten prepolymer to fall along and in con-
tact with the guide, are collected at the bottom por-
tion of the lower tapered portion of the casing,
thereby enabling the continuous production of an aro-
matic polycarbonate wherein the molecular weight of the
aromatic polycarbonate is maintained at a desired level.
This is another advantage of the polymerizer device
used in the present invention.
[0087] The aromatic polycarbonate collected in the
bottom portion of the lower tapered portion of the cas~
ing is continuously withdrawn from the outlet by means
of a withdrawal device, which is generally a device
(such as a gear pump) having the capability of dis-
charging a high viscosity substance (in Fig. 1, dis-

charge pump 8 is a withdrawal device). In general, the

withdrawn aromatic polycarbonate is extruded by an ex-
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body which has a | arge value in respect of the ratio

of the length of the body (as neasured in the

direction 5 perpendicular to the cross section) to the
average pe- rinmeter of the cross section of the body.

There is no particular limtation wth respect to the

above ratio, but the ratio is ganerally from1l0 to

1, 000, 000, pref- erably from50 to 100, 000. 10 [0092]

There is also no particular limtation with respect

t o t herudenploidygitheh tduntcimssislectpalnl exfi zdve.  gui de.
Cenerally, the shape of the cross section of the

gui dd Gi088del editdl fespeatcteckbe dnsekliibpseépnapiieite of the
angl e, a quadrangle, a polygon having five or nore 15

si deguiglestwgt tamd thed ) idcd yrEwel s ste wica hesad oss the pre-
section of the guide may be uniformor may vary al ong

t he [s@F§ Fnoentierguitde sorfans def e bl Hotiigion plate
[0093] The guide may be made of a single strand, such

as al enexaldivh sedgcted £1am i filnt ihets dergrrugated
20 pretreated so that the nolten prepol ymer cannot

ent eBUTERE S/ n&NGe oS WHa s phich d8 tHE Al mBAeal por-
made of a plurality of strands, wherein, for examle,
the TEOPafBETEOs t V\%gFeahﬁeﬁePIﬁeFheFﬁlﬂ'tsﬁéll,bu’[tH@nglﬁl@é-'e 1s

may be a wire net or unched pl ate. Moreaver, the .

QUI dG36 TRy Yo RS YRSV I TG 5 (1A L orA™ Tk P45 ot Erian-

20 i, SRR, aHIE L 356 of B LS R KR opening
of the holes of the distribution plate is generally se-
lected from a circle, an ellipse, a triangle, a slit, a
polygon, a star and the like.
[0089] The area of each hole of the distribution
plate is generally from 0.01 to 100 cm?, preferably
from 0.05 to 10 cm?, more preferably from 0.1 to 5 cm?.
The distance between mutually adjacent holes is gener-
ally from 1 to 500 mm, preferably from 25 to 100 mm, as
measured between the centers of the mutually adjacent
holes.
[0090] The distribution plate may have through holes.
Also, the distribution plate may have tubes attached
thereto, so that the hollow portions of the tubes serve
as the holes of the distribution plate. Further, the
holes of the distribution plate may have a tapered con-

figuration.
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[0095] In the present invention, it is preferred that

the guide is columar (i.e., awre, athinrod or a5

thin pipe nmentioned above), a wire net or a punched

plate. [0096] It is especially preferred that a

plurality of guides, such as wires, thin rods or thin

pi pes, are used, wherein the guzles are conbi ned

usi ng horizontal 10 supporting nenbers which are

attached to the guides at predeterm ned intervals

al ond &% . ]l engahshef prheegti dpscifAsacianpl eheotesuch guide”
conbi ned gui des, there can be nen- tioned a wire net

gui defolithal gy dey-wedithing rfp Guipelsymgsiagr adewi cespeans a
thin rods or thin pipes nentioned 15 above) using

hor i Zestvawhd@spdas g lesrdsers2 We cin arespert aehelthe oratio of
the guides at appropriate intervals (for exanple, at

i nt e?t\h&l desiotiy o theo LEOlY cifs arerrned in difig Hdlegction
the gui des; conbined wire net guides ob- tained by
conbuprﬁr@@néilm% ity tdre \Gucs heteqhies o thethiztergee pe-
| aterglly arranged) using horizontal sup portlT% )

menb &rESHLe 1% ar%é"eatqré’c?r?eo“cq}::‘t% Qﬁu bgdp- There is no

proprlate terval s exa |nterv Is from

o AR LA RS AU GRehRe g ve ratio,

tzgrjeg) & m?]n3| onal I y corrbl neag&ggltﬁqes (]gcﬂlt:fggl{@c[@n&é%’ pref-

Ui g REY: 55’%“‘% aﬁ%d pplo GP Fferiars wnich are

attaq%%@zto t@ﬁegglggsalso no particular limitation with
respect to the morphology of the cross section of the
guide. Generally, the shape of the cross section of
the guide is selected from a circle, an ellipse, a tri-
angle, a quadrangle, a polygon having five or more
sides, a star and the like. The shape of the cross
section of the guide may be uniform or may vary along
the length of the guide. The guide may be hollow.
[0093] The guide may be made of a single strand, such
as a wire, a thin rod, or a thin pipe which has been
pretreated so that the molten prepolymer cannot enter
the inside of the pipe. Also, the guide may be made of
a plurality of strands, wherein, for example, the
strands are twisted together. Further, the guide may
be a wire net or a punched plate. Moreover, the guide

may be one having a spiral horizontal cross section.
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at appropriate intervals (for exanple, at intervals of
from1l to 200 cn) along the Iengths of the guides, so

5 as to forma lattice structure. [0097] The

hori zontal supporting nenbers are useful for keeping
constant the intervals between the guides and for

i nmproving the strength of the c@@i ned gui des which
have a flat, curved or three-dinmensional struc 10

ture. The materials used for producing the supporting
menbdi00®4dd t hEhgusdefanoayobethbhegaade maydbéf ementh or
[0098] In the present invention, it is preferred that

t he gwiugd,i ©rcalaynisaveora ipsrct mpidiengMpaatt idoes not

allow the nolten prepolyner to enter the inside of

the di09&515 (herthaapresentuthvengiubde it Lef pre€drred that
generically as a "columar guide"), wherein the

di am&ther giride grf codfumniag cldl @mara guinte attilsin expd e a
following formula: 0.1 <_r <_ 1. [0099] In the

pr es&EREN Pide oMt ipedyibpve)ls @wad remeatoroni wirgthed
effecting the polynerization of a nolten prepol yner

whi | 81@t€owi ng the nol ten prepol yner to fall al ong

and in contact with the surface of the guide, but )

al so [08°¢det athi by EPREFHRLLN PFeperyfdr tPatt RePpBF9Mity of
erizati,on reaction zone for a predeterm ned per,jod of

25 t OitddPne SHET dende Hsre TOHL N FO Yo Mert PrefoiRfter 3Te

fRCHCRS RNCEICERRT N A AR L.

the %G%%ggting members which are attached to the guides at
predetermined intervals along the lengths of the guides.
As examples of such combined guides, there can be men-
tioned a wire net guide obtained by combining guides
{such as wires, thin rods or thin pipes mentioned
above) using horizontal supporting members which are
attached to the guides at appropriate intervals (for
example, at intervals of from 1 toc 200 cm) along the
lengths of the guides; combined wire net guides ob-
tained by combining a plurality of wire net guides
(which are laterally arranged) using horizontal sup-
porting members which are attached to the guides at ap-
propriate intervals (for example, at intervals of from
1l to 200 cm) along the lengths of the guides; and

three-dimensionally combined guides (in the form of a

jungle gym) obtained by combining guides (such as wires,
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of the nolten prepolynmer retained on the guide becone

i ncreased in accordance with the increase in the nelt

5 viscosity of the nolten prepolynmer, wherein the nelt

viscosity increases in accordance with the progress of

the pol ynerization reaction. Even when a nolten pre-

pol ynmer having a predetermned mt viscosity is used

t he amount of the nolten prepolyner retained on the 10

gui de varies depending on the outer surface area of

t he tduirdecodan drhe hdias gigfe sa nood tuinreed abbades ) tueing horizon-

anount of the prepolyner retained on the col umar

gui ddalarsugyp onte preatdi mige lon whiechliaaretart afhadet guikie. guides

[0100] It is necessary that the guide used in the 15

gui détwerbinepidte paltensa lzer (fdaviccmnple hate intervals of

strength sufficient to sustain not only the weight of

the ddiode 1 &9 S¥éh crputalgingo thve Mgigiis off tee guides, so

prepol yner retained on the guide. In this respect,

the @f dendedFmf thadtig® AL HUCiWfort ant. Wien the

guide is _a columar guide, 20 it is preferred that the

di amd®dP7(r) BRetherzrakal sSupRothingpbBoBPREAt pERedSEful

range. of fromO0.1 to .1 cm . [Q101] It is nore )

pr ef &P X SERANE KETRAR &S ARG Vakfe RfitRen the guides

satisfies the formyla: Q.15 <r <. 0.8. It is still

mor e 3pFe & SAR o & i ARy )Oéftr{%&od%ﬁldbeéz@uldes

sati sfi.e he formyla: 0.2 < . r <._.0.6. 56 0102]. The

mat er'i &l u%‘? & rgtjﬁg’glﬁu&é’eﬁjs Oprrétf]“errea?DWCg‘m &t Hruc-

fro”kﬁ%%Q'SThé“ﬁQt%%iéié'HESésfékeSEbdﬁéﬁﬁgnthe supporting
member and the guides may be the same or different.
[0098] In the present invention, it is preferred that
the guide is columnar or is a pipe which does not allow
the molten prepolymer to enter the inside of the pipe
(hereinafter, such a guide is referred to generically
as a “columnar guide”), wherein the diameter {(r) (cm)
of the ceclumnar guide satisfies the following formula:

0.1 £r £ 1.
[0099) In the present invention, the guide is used
not only for effecting the polymerization of a molten
prepolymer wﬁile allowing the molten prepolymer to fall
along and in contact with the surface of the guide, but
also for retaining the molten prepolymer in the polym-

erization reaction zone for a predetermined period of

time. The residence time of the molten prepolymer is
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steel, Hastelloy, nickel, titanium chrom um alum num
and other alloys, and a polyner having a hi.gh heat re

5 sistance. Anong them stainless steel is especially
preferred. If desired, the surface of the guide nmay be
treated with, for exanple, plating, |ining,

passi vation, or washing with argscid or phenol

[0103) Wth respect to the positional relationship 10

bet ween the guide and the distribution plate, and to

t he pdsiskilgnale lragleat itansiniep deeltymeani 24tel gpui tha @nicbnt hieime and,
hol es of the distribution plate, there is no

par t iasulant iloneick aficore,asheong sasiarvee noineerand the amount
prepolyner fed to the polynerizer device can pass

downwdr ¢he merddegh prieeadivenels netiddutad omltdte aridld ddcome
along and in contact with the guide. The guide and

t he dRstealsed dm Bicaos dagreon theotinswraasecont ddie melt
w th each other. [0104] In the guide-wetting fal

pol yi¥aEceEl tye ifc &heyged tien preRnlamat, whakfinthe melt
guide  is preferably 20 provided in correspondence

wi t hVERECRLYs 1BCTeRSed Tt FWPLRNGH atich e rgogress of
t he %gide need not he pro- vided in correspondence

wi t h *PRe PROVBS I3LAHOTIESEACGHPN t | BFSPl P&Nad MEhgeRsPre-
the nmolten p e@ﬂynerfa throu t he

i st PRBUTRSN BVATY Gebe o GOmMiaed Mkl (SRS g de used,

o O RDRREALS, RO TR IS kY, cne

pr OVigg(igei rx}aggre%e%%%%%%q%% Vc\alint r%hteh%uhcoelressuq:fface area of the
guide. In the case of a columnar guide, the amount of
the prepoclymer retained on the columnar guide varies
depending on the diameter of the guide.
[0100] It is necessary that the guide used in the
guide-wetting fall polymerizer device (a} have strength
sufficient to sustain not only the weight of the guide
as such, but also the weight of the prepolymer retained
on the guide. In this respect, the thickness of the
guide is important. When the guide is a columnar guide,
it is preferred that the diameter (r) of the guide is
in the above-mentioned range of from 0.1 to 1 cm.
[0101] It is more preferred that the diameter (r) of
the guide satisfies the formula: 0.15 < r < 0.8, It is

still more preferred that the diameter (r) of the guide

satisfies the formula: 0.2 < r £ 0.6.
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the distribution plate include: (1) a manner in which

the upper end of the guide is fixed, for exanple, to 5

t he upper inner wall surface of the polynerizer device

or an appropriate portion of the casing at the polym
erization reaction zone, such that the gui de extends
downwar dly through the center ofsg he hole of the dis-
tribution plate; (2) a manner in which the upper end

of 10 the guide is fixed to the upper circunferentia

edge [@f102]he fibkematachalhasethéoguitte gxtierdis preferably
downwardly through the hole of the distribution

pl at geledted narom metdls wewth tde spporlesnsl sfeehe carbon
guide is fixed to the [|ower surface of the

di st i@l onigsiteldoandiakela ekt arsiumes ¢hrathiwh, thkuninum
guide is welded to a part of the hole of the

di st Arsutatdeplatley 006} Ermigmar dlavimotshigh heat re-
causing the nolten prepolynmer to pass downwardly

t hr ofgiF tARC i sARPBAL LHAM, peaadndess gd@eiln ish@specially
pol yneri zer device and fall along 20 and in contact

wthptr}?éegmedﬂe i A&l de&lzeret KbE ﬁﬁrmceh of; fhe guide may be

pr epal s allowed to fall onl |IqUId head or
by grt Aar‘l’o‘%"néq%c?iﬁﬁﬂ%rﬁrcrpgq@ ’&/h‘ég Jpassivation,

t he dlstrl utlon lLate is ,p essurlze by usi ng a punp
or tIF&E M3 3 Fﬁ?ﬁ£ n prepol ymer to

% posapmggld %ﬁ%#gytéhﬁagkéta% 41108, BRSLEs o

Pafg%t q:rv}g l?leg.he rc&%‘i” e ndt n:%emclitsecnrirgu J_or}/nelrati,es, faertljd to
the positional relationship between the guide and the
holes of the distribution plate, there is no particular
limitation as long as the molten prepolymer fed to the
polymerizer device can pass downwardly through the dis-
tribution plate and fall along and in contact with the
guide. The guide and the distribution plate may or may
not be in contact with each other.
[0104] In the guide-wetting fall polymerizer device
used in the present invention, the guide is preferably
provided in correspondence with the holes of the dis-
tribution plate. However, the guide need not be pro-
vided in correspondence with the holes of the distribu-
tion plate as long as the molten prepolymer falling

through the distribution plate gets in contact with the

guide at an appropriate position of the guide.
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zone of the polynerizer device under pressure using a
feedi ng punp, and the nolten prepol yner passes through

5 the distribution plate and is allowed to fall al ong

and in contact with the guide by gravity. [0107] In

the nethod of the present invention in which an

aromati c pol ycarbonate is producad by polyner- izing a

nol ten prepol yner (obtained by reacting an aro 10

mati ¢ di hydroxy conpound with a diaryl carbonate), the

pol yi8dio24dt i ofretactednexamgbaeraf | yapeetsr iedwhicBOthe
to 350 C. The polynerizer device used in the present

i n- geAdieon shagond dest Hanicoalr estpiondencen i therfde, holes of
there is no sealed portion for the stirrer.

Ther &hgr 81samibutison pdade dhcdindegr (lhe d imeanen dn hich
pol ynmerizer device can be suppressed to a very |ow

| eveFhergpreri endeadothe iguide gdas fillweasl t e liche to
pol yneri zation reaction_ at a tenperature which is .
hi gh&het HRReEhinnes wWid lc ssg fageecd Fheompdamegiger device
pol ynerizer device having a ne 20 chanical stirrer is
used®Th8Re FBPLOPR 356 PRETILPR i0dn thee&AS159 at the polym-
tenperature need not be so hi ., a tem perature

excoBlLAGE360. EaLR168] Z0Rernd st s THE G Sapds

" BB RASRRRY, chBMEIRL O g LI bl bl e g aie-

O VLt UEPE RISyt 3 g0 UL 2 URY et o

TherﬁggrsuihgeigOExggﬁi{%t%%g 5%%%} circumferential edge of
the hole, such that the guide extends downwardly
through the hole of the distribution plate; (3) a man-
ner in which the upper end of the guide is fixed to the
lower surface of the distribution plate; and (4) a man-
ner in which the guide is welded to a part of the hole
of the distribution plate.
[0106] Examples of methods for causing the molten
prepolymer to pass downwardly through the distribution
plate provided in the polymerizer device and fall along
and in contact with the guide include a method in which
the prepolymer is allowed to fall only by liquid head
or by gravity and a method in which the prepolymer on
the distribution plate is pressurized by using a pump
or the like to thereby force the molten prepolymer to

pass downwardly through the distribution plate. It is
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tion proceeds even at a relatively | ow tenperature.

The pol ynerization reaction tenperature is preferably

5in the range of from 100 to 290 C, nore preferably
from150 to 270 C. One of the advantages of the

met hod of the present invention is that a satisfactory

pol ynmeri zati on degree can be achigved even at a | ower
reaction tenperature than in the case of the pol yneri

10 zation using a conventional polynerizer device

havi myefemmehaly GalpIsiy r4 efet ok iof wHie-H easonsdayrmined
high quality, high performance aromati c pol ycarbonate

(whi cmours fafeeHa onnldieac glroapadlivare mnics | faerimigp ofhe feeding
properties) can be obtained by the nmethod of the

pr eseing miertheopdlmexitdeat dehel qeolwymdsd zatessure using a
reaction can be perforned at a relatively | ow

t enpéregdimg utQ9]arich tthee mueltteod rofepdigmpregmdses through

i nvention, an aromatic nonohydroxy conpound (e.g.,

phendihe |d@sftmm1q§umhag:et rendhallsy regdrliomestd dro rismkt ialeng and
The rate of the 20 pol ynerization reaction can be

i ncr das &@HRAGe i he aligisovey mavtioned aronmati c
monohydr oxy conpound from_ the polynerization reaction

syst éMloﬁdlloiHPFmem?teHméxraﬁng@ EFeﬁEBﬁo§§VPBF10n in
renovi ng.the aronatlc nmonohydr oxy conpound (e. g.
phendL Sy G EFOMals G BAMRSGIRMAE ddhdishiagd taympolymer-
inclyde a neth n 60 which an inert gas which does

not adv&sél < gftﬁé’ctprteﬁ’é’ Y&ﬂryn(é’lqtf’a’ﬂ Ped@3oriing an aro-

such a% nl%&%%d}&%y comp und with a diaryl carbonate), the
polymerization reaction is generally performed at 80 to
350 °C. The polymerizer device used in the present in-
vention has no mechanical stirrer and, hence, there is
no sealed portion for the stirrer. Therefore, an en-
trance of air or the like into the polymerizer device
can be suppressed to a very low level. For this reason,
it is possible to perform the polymerization reaction
at a temperature which is higher than that in the case
where a conventional polymerizer device having a me-
chanical stirrer is used; however, the polymerization
reaction temperature need not be so high, e.g., a tem-
perature exceeding 300 °C.
[0108] In the polymerizer device used in the present
invention, during the fall of the prepolymer along and

in contact with the guide by gravity, the prepolymer is
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gas, helium gas, carbon dioxide gas or a | ower hydro-
carbon gas, is introduced into the polynerizer device,

5 so as to renove the by-produced aromati c nonohydr oxy
conmpound in such a formas entrained by the inert gas;

and a nethod in which the polynerization reaction is
performed under reduced pressures9 These net hods may be
used in conbination. 10 [0111] Wen an inert gas is

i ntroduced into the poly- nerizer device, there is no
need Sromtanaauulgt i ofed, tleganounting ameefhective
gas into the polynerizer de- vice and the inert gas

may Faifaceodigrardln sftkraforgnoihe pedtymers Zatgiate reac-
of the polynerizer device is 15 maintained to be an

i ner tt1ds BROASRsRe RV el] Gl rRhea pied by rleei rempenature.
pressure in the poly- nerizer device used in the

pr esefte iRNISME Gz aldrre L et igehdisipora e t ipeoppierably
mol ecul ar wei ght of_the aro- matic po] ycarbonate to be

pr oddced e FENSS Wierfoon i 100 2 tHperfet Urer ke frrably

like.. Ho , t ti | bonate |
or 0GHEEER Thfincg Mt o or BBBI fise B0 ARG, 6 the

bi sphenol di phenyl .carbonate, the referred,

P eanteiNod G re YR AR i i oAt iAd s Lsfactory
aver a nmol ecul,ar _wej ght of the nplten prepol 25 mer

(s 5 POOYTEE HERA Oy [FSRSS S B ATLIBISHIS T A het chover

LS ARG, U5 TR e
zation using a conventional polymerizer device having a
mechanical stirrer. One of the reasons why a high
quality, high performance aromatic polycarbonate (which
is free from discoloration and lowering of properties)
can be obtained by the method of thé present invention
is that the polymerization reaction can be performed at
a relatively low temperature.

[0109] In the method of the present invention, an
aromatic monohydroxy compound {(e.g., phenocl) is formed
during the polymerization reaction. The rate of the
polymerization reaction can be increased by removing
the above-menticoned aromatic monohydroxy compound from
the polymerization reaction system.

[0110] Preferred examples of methods for removing the

aromatic monohydroxy compound (e.g., phenol) from the

polymerization reaction system include a method in
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range of from5,000 to 10,000, the pressure is

prefera- bly in the range of from50 to 500 Pa; and

when the 5 nunber average nol ecul ar wei ght of the

nolten prepoly- ner is nore than 10,000, the pressure

is preferably 300 Pa or less, nore preferably in the
range of from20 to 250 Pa. [0%B3) Wien the met hod of

the present invention is 10 practiced, it is possible

to produce an aromatic poly- carbonate having a

desi wad chohyndniezat gas cdgiode desisnqrotorldvearsely affect the
gui de-wetting fall polynerizer device. How ever,
dependilggean zitié opo lrgaetiizat, | Guale grsee idfregyenplgas,erargon
prepolyner as a starting material or the desired 15

pr odgesi vhey iofn gasar caabion pdlogdalehgrst @r ia loveat Syydro-
preferred to enploy a node in which two or nore guide-

wet t Fagbbal Bagel ysedinteodgeeidc dstar ¢ heomedomayt lizeselevice,
ries, and the steps (1) and (Il1) are perfornmed in each

of tRe g&i §e- wempveg thel bPypein efe B rgRAtdes mapadyydroxy
thereby increase the polyenrization degree of the aro-

mat | EOpBPYadr BBngtieh thiferrpds edtpadn@d &y ithe Haerr gas;
gui de and reaction conditions which are appropriate ,
fronPRAeaVIERNRE AT Bhiche thE PREFFEALZGT iy rE@Frion s

t he repol ymer or the aromatic pol ycarbonate to. be

pr odﬁgég“’?@egﬁﬁnf}‘@ﬁ REEHERde RERF SSEect EReRPt ReFBEPECTRaY e
to eachdot 62 Phhe gol merizer devices. [0114] For

exanpP&® thefi®PRe"ASYHeri zati on degree of

[0111] When an inert gas is introduced into the poly-
merizer device, there is no need for introduction of a
large amount of the inert gas into the polymerizer de-
vice and the inert gas may be introduced in such an
amount that the inside of the polymerizer device is
maintained to be an inert gas atmosphere.

[0112] The preferred reaction pressure in the poly-
merizer device used in the present invention varies de-
pending on the type and molecular weight of the aro-
matic polycarbonate to be produced, the polymerization
temperature and the like. However, when the aromatic
polycarbonate is produced from a melten prepolymer ob-
tained from bisphenol A and diphenyl carbonate, the
preferred reaction pressure is as follows: when the
number average molecular weight of the molten prepoly-

mer is 5,000 or less, the pressure is preferably in the



10

15

20

25

the prepolyner is increased by using a systemin which

a first guide-wetting fall polynerizer device, a

second 5 guide-wetting fall polynerizer device, a

third guide- wetting fall polynerizer device, a forth

gui de-wetting fall polynerizer device and so on are
connected in se- ries in this orgler, the total outer
surface areas of the guides in these guide-wetting

fall polynerizer de 10 vices may be in the foll ow ng

rel atdaggshiqps: £18m X @2 to [0 B; >when . the winemleén average
Si, 52, S3 and $4, respectively, represent the total

out emcsigdbles arssight o f hehd imskten seoepell yivdr rils aiwl the
fourth guide-wetting fall polynerizer devices.

Fur t ange e gotopmdr,i G itoh ¥eddil orthenpesssute t s eprefera-
may be the same anmong all of the pol ynerizer de-

vi ce®lyalirertim isasige athel pyon Vaferi 2 a0 @ P2 eazid ormhernthe
perature may be varied so that the pol ymerization

r eac PUWIRST PoifFags Mol eailiaie reskght | ¢f ddro rmekeen pEepoly-
the order of arrangenment of the pol ynerizer devices

(i . eMeDF 5 MoRe Fdan it G401 ddhe RERIYRR ngm'%ﬁrably 300
polyqprlzer deV|ces in the above-nentioned syste

Si m & 9F, 1a%8 Tt hrigh st TRRADLE hferom 20 to
sane al | of the pol yneri zer devices, and,
altefﬁgPE%%Iy, the polym erization react i on pressure

L S5pS%"CuBfaL LBk PAERETBELATECGEBMARR SR

e AT, AR Y £t oy
carbonate having a desired polymerization degree using
only one guide-wetting fall polymerizer device. How-
ever, depending on the polymerization degree of a mol-
ten prepolymer as a starting material or the desired
productivity of an aromatic polycarbonate, it is also
preferred to employ a mode in which two or more guide-
wetting fall polymerizer devices are connected in se-
ries, and the steps (I) and (II) are performed in each
of the guide-wetting fall polymerizer devices to
thereby increase the polyemrization degree of the aro-
matic polycarbonate. This mode is preferred in that a
guide and reaction conditions which are appropriate
from the view point of the polymerization degree of the

prepolymer or the aromatic polycarbonate to be produced

can be independently selected with respect to each of
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vices in the above-nentioned system. [0115] For

exanpl e, when two guide-wetting fall poly- 5 nerizer
devices (i.e., the "first guide-wetting fall

pol ynmeri zer device" and the "second gui de-wetting fall

pol yneri zer device") are connected in series to

thereby increase the polyneriza2 on degree, it is
preferred that the total outer surface area (Sl1) (nR)

of the 10 guide used in the first guide-wetting fall

pol yrére zerl yroevii xzer adwlridwes fotal outer surface area

(S2) (nR2) of the guide used in the second

gui dd-0dgt4li ngFbal Expmpye, nehenethdepbdgmeatizatyonheegree of
following formula: 1 5 S1/S2 < 20. 15 1t is nore

pr ef drvee b aeipatl vinleer tict alnandasyed Wy aceirey eassySiemanih which
S2 satisfy the followwng fornula: 1.5 -< S1/S2 :5 15.

[0116] fifFstheydesevattimerftd ldn pahenerigeat idepioty,- a second
carbonate is produced at a rate of 1 t/hr or nore. 20

Si ncguddleam@tdting Hadrlop laoepourer e presiuced uird rgpide-

t he pol yneri zatl on reaction is renoved fromthe reac-
tion wwé;tléﬂra fiall premariasr deviasy thdamh ejdieswetting
pol ymar as raw material into the polynerizer device

at a Pé{lenm%wasz% G ghand 19 mn " [covfmctq% in se-
f eedi n%ﬁr ate of the polten prepolyner var [

deperidi FadfTer A% |té’rf-adleg’r‘lé?é‘”i Wr&ﬁéérﬂjreas of

h r, n r f.th r
LOley%gﬂ%ms | atl o t e tE-.eec_;uo:Ldet weet 1?'1ngat acll polymerizer de-

vices may be in the following relationships: S1 = 52 2
S3 254 2 ...., wherein S1, 82, S3 and S4, respectively,
represent the total outer surface areas in the first,
second, third and fourth guide-wetting fall polymerizer
devices. Further, the polymerization reaction tempera-
ture may be the same among all of the polymerizer de-
vices., Alternatively, the polymerization reaction tem-
perature may be varied so that the polymerization reac-
tion temperature is increased in accordance with the
order of arrangement of the polymerizer devices (i.e.,
from the first to last guide-wetting fall polymerizer
devices in the above-mentioned system). Similarly, the
pelymerization pressure may be the same among all of
the polymerizer devices, and, alternatively, the polym-
erization reaction pressure may be varied so that the

polymerization reaction pressure is decreased in accor-
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to be produced; however, for exanple, when the

aromati ¢ polycarbonate is produced at a rate of 1

t/hr, the 5 feeding rate of the nolten prepolyner is
generally in the range of 1.01 to 1.5 t/hr, which is

| arger than the production rate of the aromatic

pol ycarbonate by 10 to 500 kg/hg3 [0118] The reaction

for producing the aromatic poly- 10 carbonate fromthe
aromati ¢ di hydroxy conmpound and the diaryl carbonate

can BErpey fwirtredhe tdmwlgr s myrmogeent wsf | tHowevkymerizer
if desired, the reaction can also be perfornmed in the

pr eselfcrlasfs af icat.al ystorf drha Helnal puselastf pakyressigr de-—
the polynerization rate. Wth respect to 15 the

cat al}isies tifertdrq hayerararitcianad |systemion as | ong

as the catalyst is conventionally used in the art.

[ 011919 12@dnpi Ber opxampheysvEennsadguingdrektdas 6pr11l poly-
an al kali nmetal and of an al kaline earth netal, such

as  MeTiZed MeHiGaTe L Sodi dhthy Fipatdguint e ing fall
hydr ox .20 i de and caIC|un1h drOX|de al kal i, net al

sal t POLYMERIZRF deyiae the 'SearndEtidemtstting fall
amoni um sal,ts of bao- ﬁ? hydri de and of al um num

hydr PR W@&&ﬁ% q%vtlmeu SAMNRIRRA iide, STORTMo thereby
boron _hydr.i de tranet h a n|un1boron hydr | de
YA s S

hydr i*§& %6 a% Bt I&ﬂ rred
S S A AN e, o, e
HEtabuﬂ%% % éﬁqfﬁ %%' ¢ %T%Eﬂﬁgiﬁettfﬁa‘fgil polymerizer
device and the total outer surface area (S2) (m?) of
the guide used in the second guide-wetting fall poly-
merizer device satisfy the following formula:
1 £ 51/52 < 20.
It is more preferred that the total outer surface areas
S1 and S2 satisfy the following formula:
1.5 £ 31/82 < 15.
[0116] In the present invention, the aromatic poly-
carbonate is produced at a rate of 1 t/hr or more.
Since an aromatic hydroxy compound by-produced during
the polymerization reaction is removed from the reac-
tion system, it is necessary to feed the molten pre-
polymer as a raw material into the polymerizer device

at a rate which is higher than 1 t/hr.

[0117] The feeding rate of the molten prepolymer var-
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l'i thi um et hoxi de, sodi um et hoxi de and cal ci um net hox-

i de; aryl oxides of an alkali netal and of an al kal i ne

5 earth netal, such as |ithium phenoxide, sodium

phenox- ide, magnesi um phenoxi de, Li O Ar-OLi wherein

Ar repre- sents an aryl group, and NaO Ar-ONa wherein

Ar is as defined above; organi ggcid salts of an

al kali metal and of an alkaline earth netal, such as
l'ithiumacetate, 10 cal cium acetate and sodi um

benz datse degiemcl ic@npoundsy pcslyote @i # ivm adegisse Zilnereof and
acetate and zi nc phenoxi de; boron conpounds, such as

bor ot hexipdd. yrieoriiza tdcind desyreadiafim oy atmyma triiorggdifcarbonate
borate, tributyl borate, triphenyl borate, anmonium

bor att@s beeprosioiest thpwawer,1 Fdwreudnple, when the aromatic
(RIRRR3R4) NB(R R2ZR3R4) wherein R, R2, R3 and R4 are

as dérilycardompde dmd pyesisteshiaima gt dprtethr, the
sented by the fornul a: (R R2R3R4) PB(RLR2R3R4) wherein
R, IR2diRg Fh¢erpfatdeamcddramaramsoviesiis @anperally in
conpounds, such as silicon oxide, sodiumsilicate, a

t et r #8ekyrnggo o 14i-Odn toa L-et A5y sl sadprger than the
di phenyl - et hyl et hoxysilicon; germani um conpounds,
suchPZ8IY&them FRtSoxfddregantiiatiG Rtlvsaikanaie by 10 to
gerng@iu 3§hoxide and germani um phenoxi de; tin
compadfd&9/8dch as tin oxide, a dialkyltin oxide, a

0 1 R RO e ol BoBCeL A5, LRAS LA ERTBRYSRon,

oSBT B B0, B am e
diaryl carbonate can be performed without using a cata-
lyst. However, if desired, the reaction can also be
performed in the presence of a catalyst for the purpose

“of increasing the polymerization rate. With respect to

the catalyst, there is no particular limitation as long
as the catalyst is conventionally used in the art.
[0119] Examples of catalysts include: hydroxides of
an alkali metal and of an alkaline earth metal, such as
lithium hydroxide, sodium hydroxide, potassium hydrox-
ide and calcium hydroxide; alkali metal salts, alkaline
earth metal salts and quaternary ammonium salts of bo-
ron hydride and of aluminum hydride, such as lithium
aluminum hydride, sodium boron hydride and tetramethyl

ammonium boron hydride; hydrides of an alkali metal and

of an alkaline earth metal, such as lithium hydride,



| ead acetate, |ead carbonate, basic |ead carbonate,
and al koxi des and aryl oxi des of |ead or organol ead,
oni um 5 conpounds, such as a quaternary amoni um salt,
a qua- ternary phosphoniumsalt and a quaternary
arsonium salt; antinony conpounds, such as antinony
oxi de and antinony acetate; manggmnese conpounds, such
as manga- nese acetate, manganese carbonate and
manganese borate; 10 titanium conpounds, such as
ti t armaghugxihdalr iadek anidles l @indn aryd oixdelesabfoxidani affan al-
and zirconi um conpounds, such as zirconium acetate,
zi r cddilimmetiade aral kdkiadesal kaldi e et ldesetofl, such as
zirconi um and zirconium acetyl ace- tone. 15 [0120)
These i¢diamy ies hoaidse  suti unh dithiaitizde yard ¢ailcium methox-
conbi nation. The anount of the catal yst used is gener-
al | y ifegmary e ides) of B widikghll mgrtetleramd yof ram abkaline
5 to 10-1 % by weight, nore preferably from10-8 to 10-2
% byFaksiNgfetadas idh ahd itdiigm rifendeidg ontrdium phenox-
di hy-, 20 droxy conpound. [0121] In a nelt .
t r an<ESt e MAGESTUFh Bhefadse  H QAT 1Qke g on Ar repre-
catal yst used generally remajns in the fi- nal, .
aronﬂ%n&:sp@lny ryﬂb%oé&"aﬁdl daP A diNAethetginpr is as
cat al ?t is likely to adversely affect the propertjes
25 of STHECS: GRS SHARM D b Sohiet fortl F1K4LH greral
67 ferr t hat_.the .anount_.of the pol rizatjon .
cat alaglgt %(}'uéaéld Flka nserrfﬁqrtgjs 50 "bl%u% g l'ﬂ%’r%damtate’
10 of t%%lcium acetate and sodium benzoate; zinc compounds,
such as zinc oxide, zinc acetate and zinc phenoxide;
boron compounds, such as boron oxide, boric acid, so-
dium borate, trimethyl borate, tributyl borate,
triphenyl borate, ammonium borates represented by the
15 formula: (R'R®R®R*)NB(R'R*R?R!) wherein R!, R?, R?® and R*
are as defined above, and phosphonium borates repre-
sented by the formula: (R!R’R’R?)PB(R'R?R°R?) wherein R},
R*, R’ and R* are as defined above; silicon compounds,
such as silicon oxide, sodium silicate, a tetraalkyl-
20 silicon, a tetraarylsilicon and diphenyl-ethyl-
ethoxysilicon; germanium compounds, such as germanium
oxide, germanium tetrachloride, germanium ethoxide and
germanium phenoxide; tin compounds, such as tin oxide,

a dialkyltin oxide, a dialkyltin carboxylate, tin ace-

25 tate, tin compounds having an alkoxy group or aryloxy
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present invention, the polynerization reaction can be
efficiently perfornmed and, hence, the anount of the po

5 lymerization catal yst used can be reduced. Thus, an-

ot her advantage of the present invention is that a

high quality aromatic pol ycarbonate can be produced

due to the small anpbunt of the g®lynerization

catalyst remain- ing in the final aromatic

pol ycarbonate. 10 [0122] In the present invention,

t her gricsipndouatetd dp diar, |dunlt &ts crthyltin espdattdxaide, and
the material used for the guide-wetting fal

pol yeediareart igedaowcandis pigpel amgbdols connertangledd oxide,
pol ymeri zer device with another polynerizer device or

t he Hiclkel apedahserliedd ieanpatatels kdic deadteardoromie, and
stainl ess steel, carbon steel, Hastelloy, nickel, .

ti t adildiexidesomndmaatirsidgs ®is leathP qraanmkead; onium
having a high heat resistance. If de- sired, the

sur f SOBPSuNdfe BRCEY 38 Andiafe anakit Armgripm gakt, a qua-
exanpl e, plating, Iining, passivation, or washing 20

Wi t h t&F NA&IYd pS’rosé’rkPé’ﬁ’dium it I3t 351 RERteRaie 2T SRmHdEn

linin nd the like are especially preferred. [0123
The 3RdHdt AEHOIAYaARRRALE ot 35y A MRSt 1Rt G and
the pr i nvention has recurring unit

t
o RBEIERY, S MRt FOHGTR fich 29 manga-

WU|ahe%% ak%%%%%,omanganese carbonate and manganese borate;

titanium compounds, such as titanium oxide, alkoxides
and aryloxides of titanium; and zirconium compounds,
such as zirconium acetate, zirconium oxide, alkoxides
and aryloxides of zirconium, and zirconium acetylace-
tone.

[0120] These catalysts can be used individually or in
combination. The amount of the catalyst used is gener-
ally from 10°'° to 1 $ by weight, preferably from 107°
to 107" 3 by weight, more preferably from 10™% to 1072 $
by weight, based on the weight of the aromatic dihy-
droxy compound.

[0121] In a melt transesterification process, the po-
lymerization catalyst used generally remains in the fi-
nal aromatic polycarbonate, and such a polymerization

catalyst is likely to adversely affect the properties

of the aromatic polycarbonate. Therefore, it is pre-
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-FOCOAr~ 5 [0125] wherein Ar is as defined above.

[0126] It is especially preferred that the aromatic

pol ycarbonate has a recurring unit represented by the

following formula in an amount of 85 nol % or nore,

based on the total nolar amount of the recurring units

10 of the aromatic polycarbonat&7 [0127] OiH3 11

cH, 15 [0128] In general, the aromatic pol ycarbonate

pro- duced by the nethod of the present invention

cont dierged adad trdvemamalungr oufp,the pednmet i zatogn aratenlyst

aryl car- bonate group represented by the follow ng

f or misgd ¢ EE1201ald acOmossibde.[ 0IB80khehweshadAcs ithe

the same as Ar 3 or Ar4 defined 25 above. 69 Wen

t he ®remenitc 1poepdacondthe dEodivaiers zadsiarerraadidion can be

groups,_both a hydroxyl group and an aryl carbon- ate

gr ouftiikératily mergarmecuaad,| ihencsri dhananpurg. of the po-
lymerization catalyst used can be reduced. Thus, an-
other advantage of the present invention is that a high
quality aromatic polycarbonate can be produced due to
the small amount of the polymerization catalyst remain-
ing in the final aromatic polycarbonate.
[0122] In the present invention, there is no particu-
lar limitation with respect to the material used for
the guide-wetting fall polymerizer device and a pipe
used for connecting the polymerizer device with another
polymerizer device or the like. The material is gener-
ally selected from stainless steel, carbon steel,
Hastelloy, nickel, titanium, chromium, other alloys,
and a polymer having a high heat resistance. If de-
sired, the surface of the material may be treated with,
for example, plating, lining, passivation, or washing
with an acid or phencl. Stainless steel, nickel, glass
lining and the like are especially preferred.
[0123] The arcomatic polycarbonate produced by the
method of the present invention has recurring units

each independently represented by the following for-

mula:



spect to the nolar ratio of the hydroxyl group in the
5 aromatic polycarbonate to the aryl carbonate group
in the aromatic pol ycarbonate. However, the ratio is
gen- erally from95/5 to 5/95, preferably from 90/10
to 10/90, nore preferably from80/20 to 20/80. It is
es- pecially preferred that the ggomatic pol ycarbonate
has 10 the termi nal aryl carbonate groups, wherein 85
nmol % or nore of the term nal aryl carbonate groups
are (lval] carbonate groups. [01311 The aromatic
pol ycar bonate produced by the nethod of the present
invention may conprise a plurap- 15 ity of aromatic
pol ycarbonate mai n chains, whelfein the aromatic
pol ycar bonate mai n chai ns cold@sAimel y have bonded
thereto at | east one side chain through a heter-
ol i nkage sel ected fromthe group consisting of an
ester Ilnkage and an_ether |inkage. 20 [01321 The

5 anmounf1gPlt hewhereinl Ankbgeds cdnfanaddabavet he
aromatic pol ycarbonate is generally fromO0.005 to 2
nmol %P Bﬁéfer%\%uySf%P@@l@ilYop@ﬁérr%i Epak the aromatic
preferably fromO0.,05 to 0.5 nol % per nol of
car bBﬁ’étYQaFPﬁP@é&@s hago é‘eﬁé’dfrllﬁlgt A& idy grRRpesented by the

on Eonate halns IT[01331 e qﬁ aromati c
pon QroGHATE 8&@§|ﬁslﬂeﬁn7@ G 19k % (i more,
abo tion ano 0 0 ro
thevﬁgﬁﬁgfbglg%FytSEaﬁh ;é%é?%&ﬂ%feiﬂﬁ qgﬁng units

durln% EH% g%%ha%?bdb%chafbona%ronatIC poly-

I T

Lo
I
CH;

[0128] In general, the aromatic polycarbonate pro-

10

[0127]

duced by the method of the present invention contains,
as a terminal group, a hydroxyl group or an aryl car-
bonate group represented by the following formula:
[0129]
—O|(|30Ar5
{01301
wherein Ar® is the same as Ar® or Ar? defined

above.
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carbonate w thout sacrificing other properties of the

5 aromatic pol ycarbonate. Therefore, the aromatic

pol y- carbonate containing heterolinkages in such an

amount is suitable for precision nolding and can be

nol ded at a conparatively |ow tenperature. Thus, such

an aro- matic pol ycarbonate can d# used for producing

a nol ded 10 article having excellent properties.

Further, by vir- tue of heterolinkages contained in

t he ar omafihenpdihe agamsdriat @dlycudlorat eammnitging, iss ter-
possi ble to shorten the nolding cycle, which leads to

ener §Ngdy idFPuUH01 IHtTRe hrdsra lc pstye aarsbrant earyl carbon-
produced by the 15 nethod of the present invention .

cont &t¥s I eHFaftiedd is me ippdiriquler Howidagion heith re-
aromati c pol ycarbonate produced by the nethod of the

pr es SRE Gt Fénttiten PR T d@fid whattheedwtdsiey ngdzgup in the
conpound sel ected fromthe group consisting of an )

al kaBFomatac @éﬁ&ﬂ?ﬁ‘%%ﬁ"alt% Ayl radanat etzgup in

conpound i n an .anpbunt of generall from0.001 to I
ppm SBFe PSRRI & BOIYSAGEE NG . SHEHRYSTipEBe ratio is gen-

pret LA S 000 18 QAL A LEE Bt B 0 o

I ' ' I w2
LSS b BRI I 4 e o
COMPRURSSA) DS O Gy YO MRS o Mibace nas

g:rgzﬁtméfteltrﬁ‘é%tl e 13 Rat PRPFEEN AR 85 mol 3 or
more of the terminal aryl carbonate groups are phenyl
carbonate groups.
[0131] The aromatic polycarbonate produced by the
method of the present invention may comprise a plural-
ity of aromatic polycarbonate main chains, wherein the
aromatic polycarbonate main chains collectively have
bonded thereto at least one side chain through a heter-
olinkage selected from the group consisting of an ester
linkage and an ether linkage.
[0132] The amount of the heterclinkages contained in
the aromatic polycarbonate is generally from 0.005 to 2
mol %, preferably from 0.01 to 1 mol %, more preferably
from 0.05 to 0.5 mol %, per mol of carbonate linkages

contained in the aromatic polycarbonate main chains.

[0133] When the aromatic polycarbonate contains het-




metal compound has no influence on the properties of 5

the aromati c pol ycarbonate produced by the nethod of

the present invention, so that the aromatic

pol ycarbon- ate has high quality. [0136] In the method

of the present invention, it is nost preferred to use

an aromati c pol ycarbonate pre- Ifp pol yner produced

froma high purity aromatic di hydroxy conmpound and a

high purity diaryl carbonate, both of which contain
substeantliiakages imaltdgeradwermersol dried  aidwenthal bgeis possi-
atom content of the produced aromatic poly- carbonate

i s géder &ld yimpotoveorthet el t1CE lppibditBy dfhetHed amstrieoti ofpoly-
the present invention, it is possible to pro- duce an

ar ongRird opeltyec ahtiomat & Heavield: -andladiogprofatithe aomatnic poly-—
of not nore than 5 ppb, preferably not nore than 1

ppb. cEFbenate jwithaull sawtidercigyy atthae wfordrties of the
present invention that an extrenely high quality prod

20 u@romRitdls iPelcegtiarahe -he Theretoseef tlet aromadde poly-
by the presence of hal ogen atons can be obtai ned.

[ 013FPIPRaate KOntaipdd Hhater Pridddaes e riiy@dh dpsamount
an advantage_in that it is possihle to stably produce

an arSmEUiEapdey Lot oracd shiathairldinkand iGit die mplded at

25 nol ecul ar wei ght qof the aromatic pol ycarbonate for
22758 ol AT VERYoH At BRI L e nThygd By cHhanego-

? Le }ng&??g %é;ffgér&%r%@%r iczaenr bdeevt.{sceed afSo_taplzpraor cht lr]:gr Oammolded
article having excellent properties. Further, by vir-
tue of hetercolinkages contained in the aromatic poly-
carbonate in such an amount, it is possible to shorten
the molding cycle, which leads to energy saving.

[0134] The aromatic polycarbonate produced by the
method of the present invention contains substantially
no impurities. However, the aromatic polycarbonate
produced by the method of the present invention may
contain at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of generally
from 0.001 to 1 ppm, preferably from 0.005 to 0.5 ppm,
more preferably from 0.01 to 0.1 ppm, in terms of the
total content of alkali metal atoms and alkaline earth

metal atoms present in the aromatic polycarbonate.

{0135] When the amount of the above-mentioned metal
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[0138] Hereinbelow, the present invention will be de-

5 scribed in nore detail with reference to the

foll owi ng Exanples, which should not be construed as
limting the scope of the present invention. In the
foll owi ng Exanpl es, various properties were neasured

and eval uated by the foll ow ng et hods. 10 [0139] (1)
Nunber average nol ecul ar weight (Mh) of an aromatic

pol ycar bonat e: The nunber average nol ecul ar wei ght

(Mn) asimppvncaraivdttie groimatad gl ecd shonssseiresl myt gedre than
perneation chromat ography (GPC) (sol vent:

t et r dhyiof rrgherahly not imargy than il eaper meigherefera-
conversion calibration curve obtained with respect to

t he Stlahdwrtd "Bifo-tdiadpdl sle PRIbI Y815 eheslpl @egunt of the
wherei n the nol ecul ar wei ght con- version calibration

cur v@St 2 Rk diasy the Fiolusge iy tha miepeples of
Mph - 0.3591Mps 1.0388 wherein Mpc represents the

mol e RRAAIHC GO L RIRFRANGRR IRT QBIGRE bR Bafhod of
Mps represents . 25 the nol ecul ar, wei ght of the,

st andattd FFSISAYy Ay entEntt, [$14612Y 2')9“"'(:&1291“%1%@015’0“1’0“‘
aromati c .pal ycarbonate: ~Using an injection nolding
machitté %%? 948133 ycarbonate i s subjected to

Cont%QHEHﬁ nnigiggeaﬁe%hod of the present invention, it is
most preferred to use an aromatic polycarbonate pre-
polymer produced from a high purity aromatic dihydroxy
compound and a high purity diaryl carbonate, both of
which contain substantially no halogen atoms, so that
the halogen atom content of the produced aromatic poly-
carbonate is generally not more than 10 ppb. By the
method of the present invention, it is possible to pro-
duce an aromatic polycarbonate having a halogen atom
content of not more than 5 ppb, preferably not more
than 1 ppb. Thus, it is still another advantage of the
present invention that an extremely high quality prod-
uct which is free from the adverse effects caused by
the presence of halogen atoms can be obtained.

[0137] Thus, the method of the present invention has
an advantage in that it is possible to stably produce
an aromatic polycarbonate without fluctuation of the

molecular weight of the aromatic polycarbonate for a
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5 cylinder tenperature of 290 C and a nold tenperature

of 90 Cto thereby obtain test specinens each having a
length of 50 mMm a width of 50 nmand a thickness of

3.2 nm The color of the aromatic pol ycarbonate is

eval uated with respect to the obtained test specinens

10 in accordance with the Cl ELAB2net hod ( Comm ssi on

Inter- nationale de 1'Ecl airage 1976 Lab D agram, and

the yellowness of the test specinens is expressed in

t er mongf tiithe .b*SwahuadviNitdde (38)adkheivkd blonpat uee of
of an aromatic polycar- 15 bonate: Using an injection

mol dithg seekidec aolgmemdizies decliyeadForgiparent from the
subjected to nolding at a cylinder tenperature of 290

C an8xampbked bedperature of 90 C to thereby obtain a

test speci nmen having a thickness of 20 3.2 mm The

t ensilPd 38l ongirivinisdowi the pbesemedinventiepeeihkbnbe de-
is measured in accordance with the ASTM D638. [0142]
(4) AfshRedofnhBpEroleiRidewdrhc sefginedee toarthe following
aromati c pol ycarbonate: 25 The anount of the
abovgxﬁ@ﬁgﬁéneHhhépeﬁBPPﬁﬁa@@FsPe7$°n@éﬁU€§t@ﬁIhhm&ikﬂg the
and/ or an ether |inkage) contained in an aromatic

pol yE85PBEnatethe RES§8P§d18VePﬁéoﬁethod de- scribed in

I nternati gnal . Pat.e lication Publication No.
97/ 32916, 1N the foﬂioﬁggg Examples, var?ous prope?%?es were

measured and evaluated by the following methods.
[0139] (1) Number average molecular weight (Mn} of an
aromatic polycarbonate:

The number average molecular weight (Mn) of an
aromatic polycarbonate is measured by gel permeation
chromatography (GPC) (soclvent: tetrahydrofuran), util-
izing the molecular weight conversion calibration curve
obtained with respect to the standard mono-disperse
polystyrene samples, wherein the molecular weight con-
version calibration curve is represented by the follow-

ing formula:
Mpc = 0.3591Mpgt 2388
wherein Mpc represents the molecular weight of

the aromatic polycarbonate and Mg represents

the molecular weight of the standard polysty-
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5 [0143] (5) Anount of an al kali metal conpound and/ or
an al kaline earth netal conpound (hereinafter,
referred to as "alkali/alkaline earth netal
compound”), which are/is contained in an aromatic
pol ycar bonate: The anount of an al kali/al kaline earth
metal com 10 pound (in terns off3the total content of
al kali netal atonms and al kaline earth netal atons),
which are/is contained in an aromatic pol ycarbonate,
is nmeasureenby an | CP nethod. [0144] (6) Hal ogen atom
content of an aromatic poly- 15 carbonate: The hal ogen
at oml@édbént ©2) Lrkeonefizn patgraticbpplyearonate:
measured by ion chromatography. Exanple 1 20 [0145] An
aromati ¢ gsipcapbonatiechasnpmodddad meichgng, an aromatic
gui de-wetting fall polynerizer device shown in Fig. 2.
Al | patvsasbonptedavi sobiestpad& cofcontdinyioass metleding at a
ex- cept for aromatic polycarbonate di scharge punp 8.
In EHé1PERYnELMPErRSHICe Lt PIF z6na@rst & e ld temperature
pol yneri zer, de 25 vice, the upper portion of the ,
casi R§ P8 c¥l LRIEREZRPY79Pt AR RS SRECIMERS &ch having a
portion OB tEesﬁasing is,reyerse__conical,

Phedi

r espe€h9t _ W@ns?oﬁ§d Pﬁesﬁomw-%ﬁgﬂ%y rLﬁiﬂﬁﬁ? of

snduhs gl deg B0 Sed.Lhere 0 by 1000 ST oFy 5

S =e%g9ug%édAwft%9rg%%eg%’t% %h%’%%%%i%%d test specimens
in accordance with the CIELAB method {(Commission Inter-
nationale de 1’Eclairage 1976 Lab Diagram), and the
yellowness of the test specimens is expressed in terms
of the b*-value.
[0141] (3) Tensile elongation of an aromatic polycar-
bonate:

Using an injection molding machine, an aromatic
polycarbonate is subjected to molding at a cylinder
temperature of 290 °C and a mold temperature of 90 °C
to thereby obtain a test specimen having a thickness of
3.2 mm. The tensile elongation (%) of the obtained
test specimen is measured in accordance with the ASTM
D638.

[0142] {4} Amount of heterolinkage(s) contained in an
aromatic polycarbonate:

The amount of the above-mentioned heterolinkage(s)
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and A/B = 156. Further, the dianmeter of each of the

hol es of distribution plate 2 is about 0.4 cm The up-

per portion of the casing has vacuumvent 6 at an

upper portion thereof and introduction port 9 for an

inert 10 gas at a |lower portion thereof. Further, the

pol ynmer- izer device has an exterpal jacket, and the

inside of the polynerizer device is heated at 260 C

by passing a heating nediumthrough the jacket. The

pol yntem zstede-1irilegyehamd fdetarl, etfhierm i lcdge) nodbheained in
prepolyner is fed 15 to the polynerizer device and

uni f eémmaradiagtird petlet-amborgpiti@leiss mmedswoed by the method de-
di stribution plate 2. [0146] Specifically, the

pr od et idre dofina i rdvemet i ioon 3o | Bectaeroo rAp el ivest pen f Bulpkication
as follows. Into nolten prepolyner feeding zone 3 of

t he Pol-y#r i%eB32fb.ce was 20 contlnuously fed a

mol ten aromatic pol ycarbonate pre- polynmer (nunber

aver dde 4l ecPhr Amenght of MAR: alk@@@)metﬁﬂoggmppﬁmétapd/or
using a feeding punp, wherein the nol- ten aromatic

pol y @& Fdrkald ng @sditheietitdd e e phiaeingfter, referred
reactin b|s henol A with di phenyl carbonate (nDIar

ati GRS P /e 74 sipfeio coeaties ardrich

76 had been mai nt ai hed at 260 C.. From nol ten

pr epGLFHer PIEFINE o'“ﬁ’eaé‘ FHEAGIG P LR gRAte:

pol ycar bopat e pr e- poI co t|n ousl| y char
into polyﬁg [ %P e %ﬁ} rt %@tal com-

Idlnsg In?lgxgl o(n t%;rgnsges j: tota Wecdorh:o ta lolpagliann(ljetal
atoms and alkaline earth metal atoms), which are/is
contained in an aromatic polycarbonate, is measured by
an ICP method.

[0144] {(6) Halogen atom content of an aromatic poly-
carbonate:

The halogen atom content of an aromatic polycar-

bonate is measured by ion chromatography.

Example 1

[0145] An aromatic polycarbonate was produced using a
guide-wetting fall polymerizer device shown in Fig. 2.
All parts of the device are made of stainless steel ex-
cept for aromatic polycarbonate discharge pump 8. In
the polymerization reaction zone of the polymerizer de-

vice, the upper portion of the casing is cylindrical,
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thereby perform a polynerization reaction of the

nmolten prepolyner. The pressure in the polynerization
reac- tion zone was naintained at 80 Pa through vacuum
vent 6. During the polynerization reaction, the

produced aro 10 matic polycarbonate falling off from

the |l ower end por- tions of guidess 4 to | ower tapered
portion 11 of the casing of the polynerizer device

was di scharged through outlet 7 at a flowrate of 5.5

t/ hr abg &hendowe rpdlape rear lparatieorndicet tdregeguimy 8 ssaeverse
that the anount of the 15 aronmatic pol ycarbonate at

| oneconageded Wothi oaspéchaso tbastamehgimmsnbdi bbe poly-
al nost at a predetermned |evel. [0147] The nunber

aver age igslre dgivacenwainghttheMgnisles i vdidsdatiherein, L =
pol ycar bonat e product di scharged through discharge

bort 11908t o, péi mt 509 ©Fme Tof SOtheuns it diO Zout e = 155°,
start of the operation was,10,500, and the aromatic ,
pol y&aFb8nadt €Mpr Sduct 2498dMan BxTelPefEScHl orB = 0.1256 m’,

(b*-value: 3.2) and_a tensile elongation as high as
98 o@nfod4B] =THeCar oBEFBeF0I {har BbABEESHr B8ueREh Of the

whi ¢ wer e _di schar,ged ,t hrough di scharge port 12 at

pOi ngglﬁﬁ °§5d11i3?f§1%f“t6@}‘ fdgl,tes@o,lsl,a%@o{t 2-Jogm. The up-

3, 000, 4,0og,and 77 5,000 ,hours after the sta%t of

the BBE&r BPESHONsPEbIYe FAFIAG IFETe VERtebuidly @0 upper

wei ghts, (M)  of 10,500, .10,550, 10,500, 1Q, 550 .

10, SBp R sBertgeoag, bt Ratissaon Birte sl Ga, an inert

Furt her, n,the_ar tic |y 5_carpQnate _progducts _

mereagﬁasgggi%ngghgggg}ophg%gﬁeofq Eur%ﬁer, gge pdlymer
izer device has an external jacket, and the inside of

the polymerizer device is heated at 260 °C by passing a
heating medium through the jacket. The polymerizer de-
vice has inlet 1, from which a molten prepolymer is fed
to the polymerizer device and uniformly distributed to
guides 4 through distribution plate 2.

[0146] Specifically, the production of an aromatic
polycarbonate was performed as follows. Into molten
prepolymer feeding zone 3 of the polymerizer device was
continuocusly fed a molten aromatic polycarbonate pre-
polymer (number average molecular weight (Mn): 4,000)
through inlet 1 using a feeding pump, wherein the mol-
ten aromatic polycarbonate prepolymer had been prepared
by reacting bisphenol A with diphenyl carbonate (molar

ratio of diphenyl carbonate to bisphencl A: 1.05) and
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tai ned sheets had no polymer mass having too high a

no- | ecul ar wei ght (such a polyner mass general ly has

a size of 1 mmor |less and can be visually observed

due to the difference in refractive index between the
poly 10 nmer mass and other portions of a sheet

surroundi ng the polynmer mass). §1€149] Wth respect to

the thus obtained aromatic pol ycarbonate, various
properties thereof were nmeasured. As a result, it was

f ounchddadtedhenatwimined pot yz2ao bdn. 15 mine it netbpolymer
t he above-nentioned al kali/al kaline earth netal
conpoiigeting azorasrodbnttiod rid e, Hdomat Oc O5o ppoarkonate pre-
terns of the total content of alkali netal atonms and

al kalpaleyresr twa sreted t atwos) 1 anchdgked hat ogeol phem zation
(chlorine aton) content of |ess than 1 ppb, and that

20 t heeambm afneg He Hetergh i dksige{ls)t tont @plaed 2 nandeal-
aromati c pol ycarbonate was fromO0.12 to 0.15 nol %
Exanpieved [ 503 Tl gna daned | on efntactrobeh i guides 4 to
pol ycarbonate 25 was perforned using the sane

pol yrig9saky Regfrma (el 133t Exanpgactiion of the molten
Specifically, into nolten prepolynmer feeding zone 3

of tRFSRANVMAY zeFhGePreSSHAS dontheuPodudleyizad ipn reac-
nol ten aronmatic polycarbonate pr%ggl mer  (nunber

aver dge T VIS Vit ght at‘HP%‘El‘g%hSV@‘ﬁP‘é‘P vent 6.

1 usi a feeding pu mhereln the nolten aro- matic

pol y@é’&ﬁ&% rﬁﬁé{rﬁ% 23T P IR Dr it e pyprRduced aro-
matic polycarbonate falling off from the lower end por-
tions of guides 4 to lower tapered portion 11 of the
casing of the polymerizer device was discharged through
outlet 7 at a flow rate of 5.5 t/hr by aromatic poly-
carbonate discharge pump 8 so that the amount of the
aromatic polycarbonate at lower tapered portion 11 was
constantly maintained almost at a predetermined level.
[0147] The number average molecular weight (Mn) of
the aromatic polycarbonate product discharged through
discharge port 12 at a point in time of 50 hours after
the start of the operation was 10,500, and the aromatic
polycarbonate product had an excellent coler (b*-value:
3.2) and a tensile elengation as high as 98 %.
[0148] The aromatic polycarbonate products, which
were discharged through discharge port 12 at points in

time of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and
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acting bisphenol A wth diphenyl carbonate (nolar

rati o of di phenyl carbonate to bisphenol A 1.05) and

had been maintained at 260 C. In the pol ynerizer

devi ce, 10 the polynerization reaction was perforned

under sub- stantially the same conditions as in

Exanple 1 except that the pressure in polynerization
reaction zone 5 was rmaintained at 100 Pa through

vacuum vent 6, thereby producing an aromatic

pol yGamnanaictrr DWfitRg: the: palars 15 el adprht 88¢] | Sably

t he produced aromatic pol ycarbonate was continuously

di sc hadg eshniblaro ot reidd efoleqatlax faowhyat of & 510, 500,
t/hr. [0151] The aromatic pol ycarbonate products,

whi cii0,&&0e dils dtdy,gdd ,t3utqudhy, i Erhar@es s t1A5 % and
points in 20 tinme of 50, 100, 500, 1,000, 2,000,

3, 000,0,40000 rasgpes A& lhour Suather,t Waeat &he afromacic poly-
operation, stably had nunber average nol ecul ar

wei glkegboriat eofprpds@l,s wam0GhapeebGnty G0®kets ,63Mhe ob~-
7,650, 7,600 and 7,600, re- spectively. Further, when

t he &edmedi shesityc felsoma eclymandasts hearimgHapechigh a mo-
into _sheets, the obtained sheets 79 had no pol yner

mass IREWLIAE Wed IhitgH sachplee g lameaseimgas gqremsd]lwwhds a
respect to the thus obtained aromatic pol ycarbonate,

var i §d€SpPdpér ffe &1t HEESoRNTe G& ks UHapallas opserved due
result, it was found that the aromatic polycarto 5

nat e *Coff&i Add fERENSBovE hethasHey Saliglay Hataaste the poly-

earth netal conpoun% in an gnount of fromO0.03 to 0,604
mer mass and other portions of a sheet surrounding the

polymer mass).

[0148] With respect to the thus obtained aromatic
polycarbonate, various properties thereof were measured.
As a result, it was found that the aromatic polycarbon-
ate contained the above-mentioned alkali/alkaline earth
metal compound in an amount of from 0.04 to 0.05 ppm

(in terms of the total content of alkali metal atoms

and alkaline earth metal atoms) and had a halogen atom
(chlorine atom) content of less than 1 ppb, and that

the amount of the heterclinkage(s) contained in the

aromatic polycarbonate was from 0.12 to 0.15 mol %.

Example 2

[0150] The production of an aromatic polycarbonate

was performed using the same polymerizer device as used
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ppm (in ternms of the total content of alkali netal at-

ons and al kaline earth netal atons) and had a hal ogen

atom (chlorine aton) content of less than 1 ppb, and

10 that the anmpunt of the heterolinkage(s) contained

in the aromatic polycarbonate was from0.08 to 0.1

mol % Exanple 3 [0153] An arorgti c pol ycarbonate was
produced using 15 two guide-wetting fall polynerizer
devices (i.e., a first polynerizer device and a

second pabypeel 2€r geec¥fCerllonneatedmblteqr pespotgtlr

of which is as showmmn in Fig. 2. Al parts of each of

t he devddasg zppenddefothespailitesd zeireeleviexceapts faontinu-
aromati c pol ycarbonate dis 20 charge punp 8. In

pol ymasilzatiedn ar saldtiean azoma ti cobo liya dhorsite prepolymer
pol yneri zer device, the upper portion of the casing

i s cyhumbercaverage mmbéeccodler tvepehdd (Mort:i & 58X0) therough
casing is reverse conical. Wth respect to the di-
mensiiohetofl vlkénfi rsfepdipgepurgr, dbeireg nartdhet plten aro-
gui des 25 provided therein, L = 950 cm h =850 cm D

= 40DatAT BodgcazbopateCprepsdymer=had3been pSieparssh by re-
nQ A =13.6 n2, B = 0.0314 n2, and A/B = 433. _
Fur t ReEinghbigpheerdr A v thachibbenyle aasbenagfe (molar ratio
di stribution plate 2 is about 0.2 cm_ On the other

hand® tﬁépgeeaﬁdcaébyﬁértﬁzép éésgwaun@é arid - )g gk drad
provj ded therein have the sanme di- nensions as, those

of tR&epolgABLRiBRIdaY 8é0us§d i fREkDe QRplymerizer device,

Accorgln I S1/,S2 = 750/ 250 ,=
the 80 ymerization reaction was performed under sub-

stantially the same conditicons as in Example 1 except
that the pressure in polymerization reaction zone 5 was
maintained at 100 Pa through vacuum vent 6, thereby
producing an aromatic polycarbonate. During the polym-
erization reaction, the produced aromatic polycarbonate
was continuously discharged through outlet 7 at a flow
rate of 6.5 t/hr.

[0151] The aromatic polycarbonate products, which
were discharged through discharge port 12 at points in
time of 50, 100, 500, 1,000, 2,000, 3,000, 4,000 and
5,000 hours after the start of the operation, stably
had number average molecular weights (Mn} of 7,600,
7,600, 7,650, 7,600, 7,650, 7,650, 7,600 and 7,600, re-
spectively. Further, when the aromatic pclycarbonate

products were shaped into sheets, the obtained sheets
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[0154] Specifically, the production of an aromatic

pol ycarbonate was perforned as follows. First, into

10 nolten prepolynmer feeding zone 3 of the first

pol ynmer izer de-vice was continuously fed a nolten
aromatic pol ycarbonate prepol yner (nunber average

nmol ecul ar  weight (Mi): 2,500) tdgough inlet 1 using a
feeding punp, wherein the nolten aromatic

pol ycarbonate pre 15 pol yner had been prepared by

reacttia v ilepdr Anadd adipheryd Kaghonahel é8@LaF weight.
rati o of di phenyl carbonate to bisphenol A 1.06) and

had bedbamei nWathedeape265t6. ther @muEnloken ipkeep nsiRt ic
feeding zone 3, the nolten aro- nmatic pol ycarbonate

pr epglodnerankemaont | vamiksly phepgedidd tihépeof were measured.
pol yneri zati on reaction zone 5 of the first poly-

nmeri Zgy dergdxeltt hricugiasli Stunduthan phaterdndthie gpblycarto-
and allowed to fall along and in contact w th guides

4 t o natieerasnt gigrdfdbrirthen iodwerenerztat droed rabica 1 brabkal bme
nmolten prepolyner. The pressure in the polynerization

r eac €25 th @etadnecaipaured fin san pulgunt i gerioeyi ¢eldhaso 0.04
main 81 tained at 800 Pa through vacuum vent 6.

Dur i MpP® Hempdenmgmerf Adig drptralaceomient hef prbidakedretal at-
nmol ten aromatic _pol ycarbonate prepol yner having an

i ncr &ffednsb AR iing K3 deefrale FAMDerang dradea halogen
nol ecul ar wei ght, (M1): 5 5,500), which was falling off

fr om3HPB | (G Tem® porem) it it Rf de’ss than oheypb, and

bol y HOAT AP ek e ARl nkage (] Contained in

the aromatic polycarbonate was from 0.08 to 0.1 mol %.

Example 3

[0153] An aromatic polycarbonate was produced using
two guide-wetting fall polymerizer devices (i.e., a
first polymerizer device and a second polymerizer de-
vice) connected in series, each of which is as shown in
Fig. 2. All parts of each of the devices are made of
stainless steel, except for aromatic polycarbonate dis-
charge pump 8. In polymerization reaction zone 5 of
the first polymerizer device, the upper portion of the
casing is cylindrical, and the lower tapered portion of
the casing is reverse conical. With respect to the di-
mensions of the first polymerizer device and the guides

provided therein, L = 950 cm, h = 850 ¢cm, D = 400 cm, d
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through outlet 7 at a predeternmined flow rate by aro-

mati ¢ pol ycarbonate di scharge punp 8 so that the

anount 10 of the nolten aronatic pol ycarbonate

prepol ynmer (having an increased polynerization

degree) at the bottomof |ower tapered portion 11 was
constantly mai ntai ned al - nost gfga predeterm ned

| evel . [0155] This nolten aronatic pol ycarbonate

prepol yner 15 (having an increased pol ynerization

degr ee)2 0nagn,CaN-= tigufousd = ahaggedn,t lIsougmimlet, B = 13.6
into nolten prepoly- ner feeding zone 3 of the second

pol ymé; i Bee: devdae ws; ang A/Beedidy. plgritwi Chthe diameter
the sane as the discharge punp 8 of the first

pol yreT iemerh cefvitde) rarickscarf ichils i outsion ailatiged® is about
through distribution plate 2 thereof into

pol yrierd zat.i ofnr et pdhezohend, otheheesendngopgimendrzer de-
i zer device, wherein the nolten aromatic pol ycarbonate

pr epoiiyee@nsad bl Ipuiste st @ratidend dreraich imworittectsame di-
W th guides 4 to thereby performa polynerization reac

25 t m@msgionsha@sndihase miefdley malyrErd e siriticd madrk in Ex-
po 82 |lynmerization reaction zone of the second

pol yEEilgerl - dBgresdhaglifai AldSRed 460865Pa=t Brough
vacuum.vent 6. During_the polynerization reaction, )

t he gRdddded BPBCiFdERELPoI gbareéﬁatl@tf-am PRgaBf prPMafic
the |l ower end por 5 tions of guides 4 to |ower_  tapered

por t PO YPRIGONETE WAk iBed fOrmask ase dHd PB ynéiirsér 1nto
((:l)fe V;?n%l}’t\f?é%bg)lr%%meeg: elyd%unggh z%%te! e?)t o7f atthea ilroSV¥: rpag leymer—

izer de-vice was continuously fed a molten aromatic
polycarbonate prepolymer (number average molecular
weight (Mn): 2,500) through inlet 1 using a feeding
pump, wherein the molten aromatic polycarbonate pre-
polymer had been prepared by reacting bisphenol A with
diphenyl carbonate {(molar ratio of diphenyl carbonate
to bisphenol A: 1.06) and had been maintained at 265 °C.
From molten prepolymer feeding zone 3, the molten aro-
matic polycarbonate prepolymer was continuocusly charged
into polymerization reaction zone 5 of the first poly-
merizer device through distribution plate 2 thereof and
allowed to fall along and in contact with guides 4 to
thereby perform a polymerization reaction of the molten
prepolymer. The pressure in the polymerization reac-

tion zone of the first polymerizer device was main-
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pol ycar bonat e di scharge punp 8 so that the anount of
the produced aromati c pol ycarbonate at | ower tapered
10 portion 11 was constantly naintained al nost at a
prede- termned | evel. [0156] The nunber average

nol ecul ar weight (Mi) of the aromatic pol ycarbonate
product discharged through disgharge port 12 of the
second pol ynerizer device at a 15 point in tinme of 50
hours after the start of the opera- tion was 11, 500,

and tha naonrmt 80 0P @lay GRRA & 4R Gienthadl aDuring the po-
excel l ent color (b*-value: 3.2) and a tensile

el ongaiedn za% iRingrcaetAdr tHl pHoditeBm@MBldC aromatic

pol ycar bonat e products, which 20 were di scharged

t hr opgh ydiasbbaage padpolZmair pRivilsy idh iddeddedGolymeri-
100, 500, 1,000, 2,000, 3,000, 4,000 and 5,000 hours

af t ezathenstiagtreef (umbepe atdraye stdldoul dmdveiigtter (Mn) :
aver age nol ecul ar wei ghts (in) of 11,500, 11,550,

11, 5605001, 5%0ichl waG0 £all, im0 o fifl , f5bh ariee 2Aowlelr ¥i0] por-
respectively. Further, when the aromatic poly 83

car bédans pfoduddeswdr ¢ osHaped itape reftb gtos;t itdre Idb-of the
tai ned sheets had no polynmer mass having too high a

nmo- [casingr ofeitglet £irGts@o Minelr irespaistvitae t ivag Kisscharged
obt ai ned aromatic 5 pol ycarbonate, various properties

t her BfrouBhe OMtdelr ddat As preded@immined Wdow cate thiataro-
the aromati c _pol ycarbon- ate contained the

abovBakdfit PeAYFazlreaRitraldisIchac deae 8 so that the amount

of the molten aromatic polycarbonate prepolymer (having
an increased polymerization degree) at the bottom of
lower tapered portion 11 was constantly maintained al-
most at a predetermined level.

[@155] This molten aromatic polycarbonate prepolymer
(having an increased polymerization degree) was con-
tinuously charged through inlet 1 into molten prepoly-
mer feeding zone 3 of the second polymerizer device us-
ing a feeding pump (which is the same as the discharge
pump 8 of the first polymerizer device) and continu-
ously charged through distribution plate 2 therecf into
polymerization reaction zone 5 of the second polymer-
izer device, wherein the molten aromatic pelycarbonate
prepolymer was allowed to fall along and in contact
with guides 4 to thereby perform a polymerization reac-

tion of the molten prepolymer. The pressure in the po-
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metal conmpound in an anmount of from0.03 to 0.05 ppm
(in terns of the total content of alkali netal atons
10 and al kaline earth netal atons) and had a hal ogen
atom (chlorine atom content of |less than 1 ppb, and
that the amount of the heterolinkage(s) contained in
the aromatic polycarbonate was ggom 0.11 to 0.16 nol
% 15 Industrial Applicability [0159] In the nethod of
the present invention, a nol- ten aromatic

pol y aamkarial: e pad aeT o bicH deslt byhd ese@shd NGo Bfimerizer
aromati ¢ di hydroxy conpound with a diaryl carbonate

I s palawirid Zetk hyaidtea irsed ot bPwaecvedligiova&udiml fent 6.
pol yneri zer device having a specific structure. It is

sur priwiingy tdiad ,pddywmidrel 2t imd ndadthicony esentpreduced aro-
vention, a high quality, high performance aronmatic

pol yaertion atod ywhd midonedte ard M irey cof Hriess the bbwer hasd por-
excel | ent nmechani cal properties can be stably produced

25 ortimrcomferqiiadeschltw diower dtapefed pétrion hbref the
for a 84 1ong period of several thousands hours (for
exanslasing qfertingd ssfearidpaiymeigers dg0002 was syischarged
wi thout fluctua- tion of the nol ecul ar weight of the

ar omdhirTeysdl yurlethohaite.a THerefmatee ahel npflodvfarematic
present. i nvention 5 can be very advant ageously

enpl Py PEbRE L shifisarge g & Fodrat dhefarpant of

aronatlc pokycarbonate and is of great commercia
val uéhegproduced aromatic polycarbonate at lower tapered

portion 11 was constantly maintained almost at a prede-
termined level.

[0156] The number average molecular weight (Mn} of
the aromatic polycarbonate product discharged through
discharge port 12 of the second polymerizef device at a
point in time of 50 hours after the start of the opera-
tion was 11,500, and the aromatic polycarbonate product
had an excellent color (b*-value: 3.2) and a tensile
elongation as high as 99 %.

{0157] The aromatic polycarbonate products, which
were discharged through discharge port 12 at peints in
time of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and
5,000 hours after the start of the operation, stably
had number average molecular weights (Mn) of 11,500,
11,550, 11,500, 11,550, 11,500, 11,500, 11,550 and

11,500, respectively. Further, when the aromatic poly-
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Claims 1. A nethod for producing an aromatic

pol ycarbonate, which conprises the follow ng steps

(1) and (I'l): 5 (1) feeding, into a guide-wetting fal

pol yneri zer device (a), a nolten aromatic

pol ycar bonat e prepol ynmer obtained by reacting an

aromati c di hydroxy conpound w tgy a diaryl carbonate,

said guide-wetting fall polynerizer device (a) 10
conprising: a casing having an inlet for said nolten

pr ep@arboiite driidcais preapolsimied eath hgslzones, the ob-
posi ti oned subse- quent to and communicating with said

i nl ettaimepblgrertis Hzal imn podagid 0 maanehpoinid itomedhigh a mo-
subsequent to and com 15 nmunicating with said nolten

pr epdleyngrarf eedighg .zone, and an outlet, for an

aromati ¢ pol ycarbonate, posi- tioned subsequent to and
commUilcst]li ngWinkh hreapedcpotynther thati ohtaéaetli emomatic
zone, an evacuation device provided in association

wi t h pody ceaibengdiey mera riAz sorp rageect t igrs Zuhreredf se¢ e measured.
casing, and a w thdrawal device provided in

assodiSat geamlith idaiwgsodfiduad dthadaitthe axiomat sairplycarbon-
pol ymeri zation reaction zone having a space . which has

a guide seatadnechdhe ahavEmeid admliklimikaline earth
downwar dl.y t herethrough, 86 said:folynerization
reacf“ie(Fﬁlz&ﬁ’@P@élinﬁ’g g By Agpnt of from 0.03 to 0.05 ppm

(in terms of the total content of alkali metal atoms
and alkaline earth metal atoms) and had a halogen atom
{chlorine atom) content of less than 1 ppb, and that
the amount of the heterolinkage(s) contained in the

aromatic polycarbonate was from 0.11 to 0.16 mol %.

Industrial Applicability

[0159] In the method of the present invention, a mol-
ten aromatic polycarbonate prepolymer obtained by re-
acting an aromatic dihydroxy compound with a diaryl
carbonate is polymerized by the use of a guide-wetting
fall polymerizer device having a specific structure.

It is surprising that, by the method of the present in-
vention, a high gquality, high performance aromatic
polycarbonate which not only is colorless but also has

excellent mechanical properties can be stably produced

on a commercial scale at a rate of 1 t/hr or more for a




fromsaid nolten prepolyner feeding zone through a

dis- tribution plate having a plurality of holes,

through which said nolten prepol ynmer feeding zone

communi cates 5 with said polynerization reaction zone,

and (11) allowi ng said nolten aromati c pol ycar bonate
prepolyner to fall along and in gpntact with the sur-

face of said guide in said polynerization reaction

zone, thereby effecting polynerization of said nolten

pre 1®mplpawiod @hrogiee anypdmids polysalponaéeample, a
wherein said casing in said guide-wetting fall po-

| ymepezdrodefi aeirfen)ahdsyna@tas t%, o) yweud gatwdrhdwace luctua-
tion zone, an upper portion defined by an upper

peri ph-orercdl tdeadenodaddulamd weilgiverof ajer exrgmationpolycar-
defined by a 15 | ower peripheral wall which is

i ncl ibeedtteonaftieseaifdreyt £hieetmedhdde orft ithwo psiey eatt émdsntion
downwardly from said upper peripheral side wall, said

| onercaraper et moraduantagadouslyanplanddtfen the commercial
bottom t hereof, so that, when the produced aromatic

pol y é@aEen@reduhtiiiany of farf raxmmat i 2 gitarbeeate ignd is of
contact with an inner surface of said [|ower

peri P& SREMErsTialaiv@usver tapered portion, the

aromati c pol ycarbonate fl ows down on the inner surface

of said |lower peripheral wall to said outlet, wherein

said guide-wetting fall polynerizer device 25 (a) has

the follow ng characteristics (1) to (5): 87 (1) the
opening area (A (nR2) of the horizontal
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cross section of said upper portion of said casing
sat- isfies the following fornula: 0.7 5 A5 200; 5
(2) said guide-wetting fall polynerizer device (a)
satisfies the followwng formula: 20 5 AAB 5 1,000
wherein Ais as defined above for said characteristic
(1) and B represents a 10 m ni igyn openi ng area (nR)
of the cross section of said outlet; (3) the angle
(O () between said upper periph- eral side wall of

sai d Qlpyeds portion and the inner sur- face of said

| ower peripheral wall of said |ower ta 15 pered
portion, as nmeasured with respect to a vertical cross
section of said casing, satisfies the follow ng

formil.a: RGethod <orl@roddincharn engiat(i) dcadfbonate,

said guide satisfies 20 the followng formula: 150 <_
h < Fhded; camgriSest e diodllooitrey ssiedsace Jaraaad (S))

(m2) of said guide satisfies the followng forrmula: 2

<- Si < §I00Geeacqg25 intter @ utile-awedrtdtrigc fall polymerizer

pol ycarbonate is produced at 88 a rate of 1 t/hr or

noredevice (a), a molten aromatic polycarbonate prepolymer
obtained by reacting an aromatic dihydroxy compound
with a diaryl carbonate,

said guide-wetting fall polymerizer device (a)
comprising:

a casing having an inlet for said molten prepoly-
mer, a molten prepolymer feeding zone positioned subse-
quent to and communicating with said inlet, a polymeri-
zation reaction zone positioned subsequent to and com-
municating with said molten prepolymer feeding zone,
and an outlet, for an aromatic polycarbonate, posi-
tioned subsequent to and communicating with said polym-
erization reaction zone,

an evacuation device provided in association with
said polymerization reaction zone of said casing, and

a withdrawal device provided in association with
said outlet of said casing,

said polymerization reaction zone having a space

which has a guide securely held therein and extending

downwardly therethrough,
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2. The method according to claim1, wherein said up-
per portion of said casing is cylindrical, said | ower
5 tapered portion of said casing is reverse conical,
and said outlet is cylindrical, wherein the inner
dianeter (D) (cnm) of said upper portion, the length
(L) (cm of said upper portion,gghe inner dianeter
(d) (cm of said outlet and said length (h) (cm of
said guide satisfy 10 the follow ng formulae: 100 <_

D <_ 1,00@aic ped yAled iZ QoD act ddD zona3be iyl sdparated
20 < L 5 h + 300. 15 3. The nethod according to

cl ai Mrbmdrsad,d WERm sidpb 1 ygid Hlef d sd 00 Wahed | tiashdiea dis-

dianeter (r) (cm of said guide satisfies the

fol | awiibgtfiemmplatd) Having < pllurallc . offheoed hoshrough

according to any one of clains 1 to 3, wherein said

gui deruiettt iseg. d ald]ltpol werpdematevieslie) zdras communicates

connected thereto at | east one additional guide-

wet t g hf sdidgolrmre Zaratden ceddiorsaiahet dredhist one

25 additional guide-wetting fall polynerizer device

(b) 89 hdVilng addicevigtgarsaditce mcslttiess aromato d Polwartbonate

the pro- viso that when a plurality of additiona

gui dergPctliymgr to fall along and in contact with the sur-
face of said guide in said polymerization reaction zone,
thereby effecting polymerization of said molten pre-
polymer to produce an aromatic polycarbonate,

wherein said casing in said guide-wetting fall po-

lymerizer device (a) has, at its polymerization reac-—
tion zone, an upper portion defined by an upper periph-
eral side wall and a lower tapered portion defined by a
lower peripheral wall which is inclined toward said out-
let and continuously extends downwardly from said upper
peripheral side wall, said lower tapered portion having
said outlet at the bottom thereof, so that, when the
produced aromatic polycarbonate falling off from said
guide gets in contact with an inner surface of said
lower peripheral wall of said lower tapered portion, the
aromatic polycarbeonate flows down on the inner surface
of said lower peripheral wall to said cutlet,

wherein said guide-wetting fall polymerizer device

(a) has the following characteristics (1) to (5):
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fall polynerizer devices (b) are used, the polynerizer
devices (b) are connected in series, and wherein said

5 steps (1) and (I1) are perforned in said at |east

one additional guide-wetting fall polynerizer device
(b) to thereby increase the polynerization degree of
the aro- matic pol ycarbonate pr@duced in said guide
wetting fall polynerizer device (a). 10 5. The net hod
according to claim4, wherein said guide-wetting fal

pol ymeri zgn )detieCc @pea)inias reae (@ddi(m?)i efakhe horizontal
gui de-wetting fall polynerizer device (b) con- nected

t her erossasecstienciof said uipdr Quirerigurdficamild ;reing sat-
(Si) (nm2) of the guide used in said guide-wetting

fal | ipdipgsertheerfoddvwieg( £orand a:he total outer

surface area (S2) (nR) of the guide used in said

addi tional gui de-wet.tri ggaf & 2ogel yneri zer device (b)
satisfy the following formula: 20 1 <- Si/S2 < 20. 6.
An ar omat i{€) pskydaghdnet-weptdage dally plymegtileet dgfvice (a)
any one of clains 1 to 5. 25 7. The aronmatic

pol yeatbshaes abeofgildgwiadc|fainmuda:o0 which has a

hal ogen atom content of 10 ppb or less, and contains

at | east one netal @&npodd® Sele®POd fromthe group
consisting of an al kali_ nmetal conpound and an al-
kal i ne earth n¥hgreddnmBodid &sn iassumboyte ffomsrighl

characteristic (1) and B represents a
minimum opening area (HF) of the cross
section of said outlet;

(3) the angle (C) (°) between said upper periph-
eral side wall of said upper portion and the inner sur-
face of said lower peripheral wall of said lower ta-
pered portion, as measured with respect to a vertical
cross section of said casing, satisfies the following
formula:

120 £ C £ 165;

(4) the length (h) (cm) of said guide satisfies

the following formula:

150 £ h < 3,000; and

(5) the total outer surface area (51) (mz) of said

guide satisfies the following formula:
2 <81 £ 5,000, and

wherein the aromatic polycarbonate is produced at



5to 1l ppmin ternms of the total content of alkali
metal atons and al kaline earth nmetal atonms. 8. The
aromati ¢ pol ycarbonate according to claim®6, which
has a hal ogen atom content of 5 ppb or less, and 10
contains at | east one netal conpound selected fromthe
group consisting of an al kali meggl conpound and an
al - kaline earth nmetal conpound in an anmount of from
0.005 to 0.5 ppmin ternms of the total content of
al kala rawet alf at aymrand: aldedd i ne earth nmetal atons. 15
9. The aronmatic pol ycarbonate according to claim6,
whi ch has a hal ogen atom content of 1 ppb or |ess, and
contains at | east one netal conpound selected fromthe
gr ou .con§ihet meghold arcaldkdlng net aladonpgunheared rarsaald up-
20 kaline earth netal conpound in an anount of from
0. 01 petro p@.rT ippmain saardhs-asfintche & atyalirgbnitent, ofaid lower
al kali nmetal atons and al kaline earth netal atons.

5 10. Thpexeshprint ivol yfardedehtaa soupridi mewear sh\cwniecf, and
25 clains 6 to 9, which conprises a plurality of
ar omggild Prtledl yicardyddadsimsily othenesin We dinmeaidiameter
plurality of aromatic polycarbonate main chains
col | é&¥i Vemy) Rdveaisomrren makdtiont Yheastersid silde (cm) of
chain through a heter- olinkage selected fromthe ,
gr ouf§ 3G SPPEN FoBtt iam e St g IHFIeRRF aflet () of said
i nka and wherein the anount of said heterolinkage

cont Qi%%g&ti Anghisgig deagtd pdilycgm) of said guide satisfy

the following formulae:

100 <D

IA

1,000,
5 < D/d < 50,
0.5 < L/D < 30, and

h - 20 <L <h + 300.

3. The method according to claim 1 or 2, wherein said
guide is columnar, and the diameter {r) (cm) of said
guide satisfies the following formula:

0.1 <r <1.

4, The method according to any one of claims 1 to 3,
wherein said guide-wetting fall polymerizer device (a)
has connected thereto at least one additional guide-

wetting fall polymerizer device (b), said at least one

additional guide-wetting fall polymerizer device (b}




bonate is from0.05 to 0.5 nol % per nol of carbonate
i nkages contained in said plurality of aromatic poly-
car bonate mai n chai ns.

89

having said characteristics (1) to (5), with the pro-
viso that when a plurality of additional guide-wetting
fall pclymerizer deﬁices (b) are used, the polymerizer
devices (b) are connected in series, and wherein said
5 steps (I) and (II) are performed in said at least one

additional guide-wetting fall polymerizer device (b) to
thereby increase the polymerization degree of the aro-
matic polycarbonate produced in said guide wetting fall
polymerizer device (a).

10
5. The method according to claim 4, wherein said
guide-wetting fall polymerizer device {a) has one addi-
ticonal guide-wetting fall polymerizer device (b) con-
nected thereto, and wherein said total outer surface

15 area (S1) (m?) of the guide used in said guide-wetting
fall polymerizer device (a) and the total outer surface
area (S2) (m®’} of the guide used in said additional
guide-wetting fall polymerizer device (b} satisfy the
following formula:

20 1 £ 81/82 £ 20.

6. An aromatic polycarbonate produced by the method

of any one of claims 1 to 5.

25 7. The aromatic polycarbonate according to claim 6,
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which has a halogen atom content of 10 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.001
to 1 ppm in terms of the total content of alkali metal

atoms and alkaline earth metal atoms.

8. The aromatic polycarbonate according to claim 6,
which has a halogen atom content of 5 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.005
to 0.5 ppm in terms of the total content of alkali

metal atoms and alkaline earth metal atoms.

9. The aromatic polycarbonate according to claim 6,
which has a halogen atom content of 1 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.01
te 0.1 ppm in terms of the total content of alkali

metal atoms and alkaline earth metal atoms.

10. The aromatic polycarbonate according to any one of

claims 6 to 9, which comprises a plurality of aromatic
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polycarbonate main chains, wherein said plurality of
aromatic polycarbonate main chains collectively have
bonded thereto at least one side chain through a heter-
olinkage selected from the group consisting of an ester
linkage and an ether linkage, and wherein the amount of
said heterolinkage contained in said aromatic polycar-
bonate is from 0.05 to 0.5 mol %, per mol of carbonate
linkages contained in said plurality of aromatic poly-

carbonate main chains.




