1 TITLE OF THE I NVENTI ON Process for efficiently

produci ng aromati c pol ycarbon- ate 5 Field of the

I nvention [0001] The present invention relates to a

met hod for efficiently producing an aromatic

pol ycarbonate. More particularly, the present

invention is concerned with a methodifor efficiently

produci ng a high quality, high 10 perfornmance aromatic

pol ycarbonate on a commercial scale at a rate of 1

t/hr or norerLEnowhirgR anwehtrgon aronatic

pol ycar bonat e prepol yner obtal ned by reacting an

aromati c dphydesuyreenpdfineivntlyapdicduylingaslromste ¢ polycarbon-
is caused to absorb a specific amount of an inert gas,

15 and theatesul tant inert gas-absorbed nolten

prepolyner is polynerized by the use of a

gui de-wetting fall poly- nerizer device having a

specific structure. [0002] By the nethod of the

present i nFeeldoof ahki ghvegoabnty, high performance

aromati ¢ pol ycarbonate which 20 not only is colorless

but al so h&80ext elThen tpressndniicatergrioperte lar emirtdea method for
very stably produced at a rate of 1 t/hr or nore for

a | ong perébfioientiy produgiagpha, agemaltdsgpedysagdpnate. More
hours), wherein the nol ecul ar weight of the aromatic )
pol ycar borpast taulaslyni thei pegsgnta igwention 4@ concerned with a

| evel . Therefore, the nethod of the present in 2 , )
method for efficiently producing a high quality, high

10 performance aromatic polycarbonate on a commercial
gcale at a rate of 1 t/hr or more, in which a molten
aromatic polycarbonate prepoclymer obtained by reacting
an aromatic dihydroxy compound with a diaryl carbonate
is caused to absorb a specific amount of an inert gas,

15 and the resultant inert gas-absorbed molten prepolymer
is polymerized by the use of a guide-wetting fall poly-
merizer device having a specific structure.

[0002] By the method of the present invention, a high
quality, high performance aromatic polycarbonate which

20 not only is colorless but also has excellent mechanical
properties can be very stably produced at a rate of 1
t/hr or more for a long period of time (for example, as
long as 5,000 hours), wherein the molecular weight of
the aromatic polycarbonate can be maintained at a de-

25 sired level. Therefore, the method of the present in-



vention can be very advant ageously enpl oyed for the

comerci al scal e production of an aronmatic pol ycar bon-

ate. 5 Prior Art [0003] In recent years, aromatic

pol ycar bonates have been wi dely used in various

fields as engineering plas- tics Eaving excel | ent

properties with respect to heat esi stance, i npact

resi stance, transparency and the 10 |like. Wth respect

to net : £ Or ofduci a [ ol ycar bonat es,

variouggg?ﬁéﬁeggﬁagg kg?gt%?g?é%%ggﬁus dEMPOPYPR for the

met hod | c LLLZi i.nt erf.aci al

ol yoordane ot FaL BeRlacRTautkEIbe B2 3R BB E" bR vcarbon-

conpouxges and phosgene (the so-call ed "phosgene 15

process"”) has been comerci alized, wherein 2,2-bis(4-

hydr oxyphenyl ) propane (hereinafter, frequently

referred to as "bisphenol A") can be nentioned as a
5represerigr Artve exanple of the aromatic di hydroxy

conpound. [0004] However, the interfacial

pol yconu@Erdat iTen ot 2RA55, Ao ot §FL fdatb@latds have

i S necessary to use phos- gene, which is pol sonous;

that iteers wisdebgalyed OlnSeaBioN el ¥ibdH§€adMBHR nBEring plas-
nmet hyl ene chloride as a polyneri- zation solvent,

whi ch tiiscs diest ey esik¢ @l benhap rdpe rt De s hwiaR hespbtbtafg heat
the environnent, wherein methylene 25 chloride Is used

i n an mEmEtavds chinpacenrdés hesamse 3 ttangpassntPeand the
anount of the aromatic pol ycarbonate pro-

10 like. With respect to methods for producing aromatic
polycarbonates, various studies have heretofore been
made. Of the methods studied, a process utilizing an
interfacial polycondensation between an aromatic dihy-
droxy compound and phosgene (the so-called “phosgene

15 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 proc-

20 ess has problems in that it is necessary to use phés—
gene, which is poisonocus; that it is necessary to use a
very large amount of methylene chloride as a polymeri-
zation solvent, which is considered to be harmful to

human health and the environment, wherein methylene

25 chloride is used in an amount which is ten times as




duced; that a reaction apparatus is likely to be cor-

roded with chl orine-containi ng conpounds, such as by-
produced hydrogen chloride, by-produced sodi um

chloride, 5 and nethyl ene chloride used as a sol vent;

that diffi- culties are encountergd in separating and
renmoving chlorine-containing inpdrities (such as

sodi um chl oride and residual nethylene chloride),

whi ch sely - PLGP [ . he [ _
ol yoar bonat & pr Aduseairtboinghk, S ot 1 pR13ERkPrage pro

handledécéérg@hQHDHnEeQEti@@sgﬁpﬁﬁgﬁgscggtﬁﬁﬁ%ﬁg to be cor-
net hyl ene chioride and an unre- acted aronafic

di hydr ex)egoRReHNEL{ 8WEAca8oRE8RACAY! cOhpouhB905kLAS &8s by-
nmet hod for producing an aromatic polycar- bonate from

an ar opBbiEcalhMFHOXYeA0BRPLRE dB8Nd pd-Biratikeld sodium chloride,
carbonate, a nelt transesterificati on process has con-

sventi omad| e bBREDekBOBAL ok Nd¥hi168daAsaROBBYL venR! ¥8ak- diffi-
bonate is produced by perform ng an ester exchange re-

acti onchet weenaas anosBhterdihyfr sxpacatpagnandsuehodsng
bi sphenol A) and a diaryl carbonate (such as di phenyl
20 cardbbhat Bxet+oohbeinbhyeimptuat ejievhilkacheaBviebgiam chloride
aro- matic nonohydroxy conpound produced (such as
phenol andfresidhal emethybenanchpbbytdadensht chnadversely af-
reaction system Contrary to the interfacia
pol ycofelehsproparpiesess, theharophtic polycarbonate produced;
transesterification process has an advantage 25 in

10t hat arRd|Veat heellsnoeceesasegdtoHoamdée, at hargel amgunt of

transesterification process has the follow ng serious
waste water containing methylene chloride and an unre-

acted aromatic dihydroxy compound (such as bisphenol A).
[0005] As a method for producing an aromatic polycar-
bonate from an aromatic dihydroxy compound and a diaryl
15 carbonate, 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
20 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

25 in that a solvent need not be used. However, the melt




problem The transesterification is an equilibriumre-
action, and the equilibriumconstant thereof is snall
Therefore, the equilibriumreaction does not proceed 5
unl ess an aromati ¢ nonohydr oxy conpound produced (such
as phenol) is efficiently renoved,fromthe surface of
a nolten reaction mxture obtai n&d by the
transesterifi- cation. As the polynerization proceeds,

el escle it Bl e i prsons
and, hepge) et W%ns@gg%ﬁﬁ%a%toi%rg%%ﬁm ?%%jc}]i}agium re-

efficiently an aronmatic nonohy

phen0|3cE£&W]t§§d99$¥3§%&£91E9 uﬁeégﬁsk%gﬁ %%é%gng 8? small.

thus making 1t diffic to achreve a

polynETﬁéﬁéféﬁbywﬁﬁbr@?@fﬂibf??ﬂ-PQ%¥E§5Hoao%gaﬁgﬁePFoceed

produced. That is, differing omthe case 0

5po|yCQndﬁﬂ§§IéﬁthwﬁH%¥%5ﬁ&ﬁoﬂ?@g&ﬁﬁn@o@?QﬁﬁdcﬁPéd?g? (such

densati on pol yner (such as a pol yam de a polyes

ot her dshasherolar oidted £f POl 96T POr@hSved NErOR! the surface of a
pol ycon- densation process for producing an aromatic

pol ycardidrer? et et s ridrer 08 | v 10l OB ePhe BVEInSesterifi-
prepol yner hav- ing a | ow degree (n) of polynerization

(e.g. catipre- BBIyﬁerpbayh@@i&ﬁtﬁdhﬂp#%d@éé§f”ﬁﬁﬁx¥ﬂscosity
15 to about 20) has an extrenely high nelt viscosity
and, mehee pdltynier klifdg didmdd efdeeddee! Juf By | thdt Srogress
the surface renewal 25 of the prepol yner by usua
10 agi t atiforrheTtrerlafrerd,z ageimpm Sreacticon afd arhai@aptie becomes
monohydr oxy conpound (such as
ifficult to remove efficiently an aromatic monohydroxy
compound {such as phenol) from the polymerization reac-
tion system, thus making it difficult to achieve a high
degree of polymerization with respect to a polycarbon-
15 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-
20 ate has the following problem. Even a prepclymer 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

25 of the prepolymer by usual agitation. Therefore, sepa-




phenol) fromthe surface of the polynerization
reaction mxture does not occur, so that it becones
i npossi ble to produce an aronatic pol ycarbonate
having a high de 5 gree of polynerization (e.g., an n

val ue of about 30 to about 65) ich is required of
an aromati c pol ycarbon- ate product for practical use.
This problemis well known in the art. [0006] Various

| i b f [ 10 i
P ot FeeE5it, 82 Ba R Bnd O R opl AR, gomeBLAd Usln s
t i £1 | . [ | it [ L .pO- .
Pyrer | 2arreqtn 5ol ERE; s aEr §F, s R bRyl HBE B, peact ion
a smalhigeale ﬂ&@?uﬁgfpgcbﬂra Egbeégkpgﬁ'bgggmggrﬁhF%gsible

agitation type polymerizer efuippéd wi thi an agrta or
is 15 advanbaeeeusni Arbhati tpgigbgkﬁangkghhégh#ﬁg%rhﬁgh de-

effi- ciency and has a sinple construction,

5pol ymegiee Z@fil}gglﬁﬁeaiﬁa@hbn%é!.s.?agnbg ¢hh6i Bt Iaﬁout 30 to
carried out. e t

wever, when it 1S Intended to use e
verti catbowgi 68y &hQ@htYQGr@ghYHE&'é?raﬁoérBHStic polycarbon-
production of an aromatic 20 pol ycarbonate on a
comersgialpseahet fHe SPALONEAY §8e. ! iTSs BB EM is well
arises. Wen it is intended to use the vertica
agi t atkroowit yjoe 1iod yaer | zer for the commercial scale
production of an aronatic pol ycarbonate, it is
vi rt ual 0606 hpdegiilches e lghfeadtdarsd hag teden tireowad! o use in
25 erization reaction m xture. Therefore, as nentioned

106 abavenducineconesatid fpoelytatiborbdtésilent tyerggdvetrans—
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25

an
esterification process. A vertical agitation type po-

lymerizer equipped with an agitator is widely used for
a small scale production in a laboratory. The vertical
agitation type polymerizer equipped with an agitator 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 of 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




aromati ¢ nonohydr oxy conpound produced (such as
phenol) fromthe polynerization reaction system so
that an aromatic pol ycarbonate having a desired
degree of po 5 lynerization cannot be produced. [0007]
Specifically, a large-scale vertigal agitation type
pol yneri zer generally has a greatér ratio of the
liquid volune to the vaporization area than a small -

scal e @@@ve}niQtﬁgéoﬂgédéifffgugﬁsEg ggffcﬁggﬁg&gge%gve an

m xture in the agitation type polynerrzer i

and, feneesid nﬁorﬁ)éﬁéy&?yi@?%gﬁﬁz%ﬁy\ﬁ%oﬁagzéﬁOgs{éggeés phenol)

agitation type polyneri zer n suc

even ifréherhalags Bendf i YACUYM péaébfoﬂo_%ggﬁé}n,za&g(’ﬁpaﬁ an

reacti on zone i's |ncreased in order to chieve
degr eea ¥mPoi y BIDy @I BN 408, nd PEnPHOL YAREL 2881 QBgree of po-

proceeds in the lower part of the agitation type

5 pol ymelrymzeari 2atdiesn Nthhdt 65e Stogueiie, to the wei ght of

10
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the reaction mxture, so that an aromatic nonohydroxy -

conmpoulfd (FucBpasifiieadll)y,canladiefe ke Lfd ivdr@itdal agitation

renoved. Therefore, a large-scale 20 vertica

agi t attiygre toqleymeot yreer igatersl Us £ Hndyedferthtio of the

production of a prepol ynmer having a | ow degree of

pol ymeriigtdtd orelufsr tobtEianivepar podyime dweid nghgn de-small-

sired de%ree of polynerization, it is necessary to

sub- jSeétle vaepr epol phberhaerdg, a thewddegheefofa reaction

pol yneriza 25 tion obtained by using the agitation

type POIXFMES Adr the agig dtirrhdrymmlpalomisnisz s ais byarge and,

anot her pol yneri zer.
hence,” the pressure in the lower part of the agitation
type polymerizer is high. In such a case, even if the
degree of vacuum of the polymerization reaction zone is
increased in order to achieve a high degree of polym-
erization, the polymerization proceeds in the lower
part of the agitation type polymerizer under high pres-
sure due to the weight of the reaction mixture, 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 prepoclymer having a low degree of
poelymerization. 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




[ 0008] For solving the above-nentioned problem vari -
ous attenpts have been nmade to renove an aromatic
nono- hydroxy conpound (such as phenol) from a high
viscosity 5 polynmer being forned. Most of these
attenpts are con- cerned with inprovenment in
mechani cal agitation. For exanple, there are known a
nmet hod using a screw type polynerizer device having a

Publ i Cot 1 3t RBE1Ghob SO0 8RO CbIrD T8 SpnPagPpgymerizer.
GB- 100
?éggéiype ef%yﬂggﬁf(see e@eqﬁﬁggfonegg%roblem, vari-

tw n-screw am ne apane

PatentoégpétE@ﬁbEE 5%?& £8LHORaNE. tghgeﬁgvé6%§9%roﬁatlc mono-

nmet hod using a W pe | mevaporation type reactor,

such aﬁy@rész{,%ﬁg{eﬁﬁaag QhcAr a8 %ﬁ@hbhf) ug@bmf N H‘lﬁlﬁa%scom.ty

15 rator (see Exam ned Japanese Patent Applicatio

5 Publ i -p684:hOR B@lnghﬁo?ﬁeé7laﬁ&§@réfsﬂ9@§é NG Ombk $ are con-
Patent hb 3,888,826)); and a nethod using a

combi n@é+9Ed Ofi 8h YepedvehbAteyarmeahhAlchYP8gitation. For
apparatus and a horizontal agitation type polynerlzer

(see Usexaplapdcdepangse RAoRat 8nkefRBHI GBEHhENa screw type
Lai d- Open Specification No. Hei 2- 153923). [0009]

Howev giclwaehi oért hevabevieatengi anedntelBedsExaRifk Japanese
uses the techni que of nechanical agitation and,
hence, Patnewt t Aty yi basian| Pobl AtavhoacNonpahyi 6Q-1BE0D5 (corre-
technique, so that it is inpossible to conpletely
10sol ve $pondinabovecheht 0ded) pr obl rathSgeustngakhy inkermesh-
'S dlfi-ng twin-screw type extruder (see Examined Japanese
Patent Application Publication No. Sho 52-36159); a
method using a wiped film evaporation type reactor,
such as a screw evaporator or a centrifugal film evapo-
15 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
20 Patent Application Laid-Open Specification No. Hei 2-
153923).
[0009] However, each of the above-mentioned methods
mainly uses the technique of mechanical agitation and,

hence, inevitably has a limitation accompanying the

25 technique, so that it is impossible to completely solve




ficult to satisfactorily agitate a pol yner having an
extrenely high viscosity by nechanical agitation and,

hence, various probl ens encountered in the production

5 of an aromatic polycarbonate from a prepol yner

having an extrenely high viscosigy cannot be sol ved.

On this point, a detailed explanation is given bel ow
[0010] In the above-nentioned nmethod, it is attenpted

tolo t Lt i it e p h. D
R T L B A B T
POl ymeg; - SPECLET CaLE ¥eabPE POLYIRE kZRE! 9NpBh iRS RS
polynerl?s per%orne% a? a ﬁ?g ?gnperaturg wﬁﬁbh pg thg an

close {9300 &, updgh highovacyup,WakleReehaniacakh¥ion and,

agitating the prepolynmer so aS t0 effect the surface

15 rengugbe Of vAhEoRE EPOLY MBS Eﬁéﬁﬁﬁ&erﬁﬁeEnaEh%U?Qo@uction
hi gh tenperature, the nelt viscosity of the prepolyner

5is stidf HﬁrHr@hﬂ@icsﬁol?@érbbnhﬁelEE@&Sbbeeb@l§ﬁkahaving
factorily effect the surface renewal of the

prepol yfresxt rdhel ¢f RIgh BPyskbbstyethadott be kBekedse On this
in the polym 20 erization degree of the aromatic

pol ycapbimef eai Getfiiledi efpl ynhithbhedsagdvehebedowi.t

is inmpossible to obtain a high nol ecul ar wei ght

ar omat [ €0p0} ycar dreataboenmeritioined hes tieddpdi hasst hetempted
foll owi ng di sadvantage. Since the nethod is practiced

at a highl¢oeepetie unelthvthcosif§ ofosbet prapol@meirt as much
is likely that the polynmer produced 9 suffers

10di scol ¢ apdonilabe bpweteéngt bhgprbpekeinperakfure of the pre-

polymer. Specifically, the polymerization of the pre-
polymer is performed at a high temperature which is
close to 300 °C under high vacuum while mechanically
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 prepolymer.
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



ther, it is likely that discoloration and | owering of
properties of the polyner are al so caused due to en-

trance of air and foreign matter into the polynerizer

5 devi ce through the vacuum seal ed gap between the

casing of the polynerizer devicegand the rotary axis

of an agitator. Therefore, when i't is intended to

stably produce, by the nmethod using nechanica

agitat I Lity_ar car:b f.or _
a IonggggF?ga nggPﬂg§akagp aggast%FEQE ngsgg%b%rths. Fur

sol ve ¥§é£°u§tp59bllkg tkggl gscglo§ag >R B%@pﬁo%%41ng of

to use an [nert gas uction an ar onmat

pol ycaﬁpeﬁékeleghak 'tﬁe Fblgmér"“aggl %1k Waug%de%%ggto en-

a polynerization in an a 15 phere o an i1 nert

in thet953g805f0919faﬁﬁo?Bkbﬁgnp&5¥%@&b95%59%hgy Bﬁ%merlzer
melt transesterification procéss using any of

5above- HEGlt@nEHrBQbM”Eth9hcgﬁML§@§iedSEQP %%tb@%n the casing
vertical agitation type polynerizer vesse

i nterngshtRg pWLPmEEH e¥reybiuder aaadthaerwwegv talxllm 3¢ an
evaporation type reactor. For exanple, U S. Patent

Nos. 2g964t387 arkkrteidce D0Bhsesttibe anveidod tH stably
whi ch the production of an aromatic pol ycarbonate by

t he mgprodticapsest enef meahbanuptagemschanpenfiongedation, a
under reduced pressure in an atnosphere of an inert
gas, whegki quéhet@baroratigapoilgcapbbadueedorntolang period
pol yneri zer device in a 10 snmall anount, relative to
10t he anpfintimé, t he asosbiilt necessary to solve various prob-
lems.
[0011] It is also practiced to use an inert gas in the
production of an aromatic polycarbonate. That is, it
is widely known to effect a polymerization in an atmos-
15 phere of an inert gas in the production of aromatic
polycarbonates by the melt transesterification process
using any of the above-mentioned polymerizer devices,
such as the vertical agitation type polymerizer vessel,
the intermeshing twin-screw extruder and the wiped film
20 evaporation type reactor. For example, U.S. Patent Nos.
2,964,297 and 3,153,008 describe a method in which the
production of an aromatic polycarbonate by the melt
transesterification process is performed under reduced

pressure in an atmosphere of an inert gas, wherein the

25 inert gas 1is introduced into a polymerizer device in a
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pol ycarbonate to be produced. However, by this nethod,
it is virtually inpossible to elevate the polyneriza-
tion rate. In the method, the inert gas is used only 5
for preventing discoloration of the aromatic pol ycar-
bonat e which is caused by an oxidg@ive secondary reac-
tion occurring at high tenperatures. [0012] Moreover,
there is also known a nethod in which an inert gas is

used iéméﬁiZﬁﬁﬁhﬁﬁ?“%@lé&!véeﬂgviﬁg’a%%%%ﬁgg%tgﬁe aromatic

pol yneri zation reaction system an ar

MONOhYSE 10002 SAMAUNG: { %@%P&dlﬁé{@@pl g-[g%vcé} '$ is method,

produced " in the equilibrium pol ycondensatidn P%&E ion

for prio: idGHNE AN 1B Ot d £s A9l & Cad bé)i%\;p%ela Egtfle polymeriza-

exanpl e, Unexam ined Japanese Pat ent [

Lai d- apieyn Spesd fi ga thet karnba, Hele 612069 é) .
(corresponding to U S. Patent No. e5,384,3% ° 1s used only

descr ifiees prewinidthg HiMUSIb @it AP BYE | the RO A OGRS Bycar-
is produced by performng the equilibrium

pol ycdroertsatidelr €actdanibadidye H0MIHRUStey ddidley reac—

ing an inert gas, together with a nolten

ol i gotacmomatierrAtg rito ha dheaiedgbe@tyiRid zer device

under atnospheric pressure or under superatnospheric

pressuf@li2i aMoranveni obhetenBsoalser énpeh kgmekhbtldein which

ol i gocarbonate, and renoving phenol or the like

(whi cRi $ngrédgéed lisn usele iequi [liabgeummount for removing,

pol ycondensation reaction) in such a 25 form as

ent r af A8 et pelymert zgas onHowaveriont sy stem,neirhet dmatic

whi ch the production of the aromatic pol ycar-
monohydroxy compound (such as phenol) which is produced
in the equilibrium polycondensation reaction for pro-
ducing an aromatic polycarbonate. For example, Unexam-
ined Japanese Patent Application Laid-COpen Specifica-
tion No. Hei 6-206997 {corresponding to U.S3. Patent No.
5,384,389) describes a method in which an aromatic
polycarbonate is produced by performing the equilibrium
polycondensation reaction while continuously introduc-
ing an inert gas, together with a molten oligocarbonate,
into a heated polymerizer device under atmospheric
pressure or under superatmospheric pressure in an

3

amount of 1 m~ or more per kg of the oligocarbonate,
and removing phenol or the like (which is produced in

the equilibrium polycondensation reaction) in such a

form as entrained by the inert gas. However, the
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bonate is perfornmed while using a | arge anmount of the

inert gas for renoving phenol or the |like fromthe re-
action systemin such a formas entrained by the inert

5 gas has a problemin that, when it is intended to

recy- cle the inert gas used in tgf pol ynmeri zati on

reaction, it is necessary to separate the aronmatic
nmonohydr oxy conpound (such as phenol) fromthe inert

gas b ' I ' ar at 0013] _
e ke P O R B, BB LR s #0208 porycar
Appl i G o L 35 5E£$@C%$ifélﬁgfn€ba fégégogﬁogﬁf of the
scribes a netho or producing an aromati c pol ycarbon-

ate, thﬁh:Qﬁﬂprféﬁsréﬁ65ﬁﬁﬂrﬁh@héfmbfnﬁﬁ&u*?ﬁerf£gﬁgthe re-

pol ycar bonate having a viscosity average nol ecul ar

wei ghta i drf Al s D01 A Osidch 000 b Fn 30 £ 1 8L L BREH 1 99 the inert

zone, and polymerizing the produced | ow nol ecul a

vei ghtgaspUaseal BOret Ferh Ni @ SRLONAKSERACE £ Of's ZORCeh@ed to recy-
t hereby ob- tain a final polycarbonate having a

Vi scosilley taueriagert i ecided el thd 981 frhidm 290: 09 t&action,
50, 000, wherein an 20 inert gas is introduced into the

first itedst imsvesmry gl ddieaseCOnthe eaedmOH & Aéndbilydroxy

respective anmounts of 0.01 to 20 and 0.002 to 10,

each iconperumsi ofsudie aeigidnol atf owftideinaet tggas§ Ousing a

the aromatic di hydroxy com pound. Also in this

met hod,2 rfee siapertatgam iappeset fsor 25 renoving the

aromat i ¢ nonohydr oxy conpound (such as 12 phenol),

whi ch li09 IgrlodGoethenotherefaink, bnexapdngdoapanese Patent
Application Laid-Open Specification No. 6-248067 de-
scribes a method for producing an aromatic polycarbon-
ate, which comprises producing a low molecular weight
polycarbonate having a viscosity average molecular
weight of from 1,000 to 25,000 in a first reaction zone,
and polymerizing the produced low molecular weight
polycarbonate in a second reaction zone to thereby ob-
tain a final polycarbonate having a viscosity average
meolecular weight of from 10,000 to 50,000, wherein an
inert gas is introduced into the first reaction zone
and the second reaction zone in respective amounts of
0.01 to 20 and 0.002 to 10, each in terms of the welght
ratio of the inert gas to the aromatic dihydroxy com-

pound. Alsc in this method, the inert gas is used for

removing the aromatic monohydroxy compound (such as




densation reaction, fromthe reaction systemin such a
formas entrained by the inert gas, so that the inert
gas is used in a large anmount. Therefore, this nethod
5 has the sane problem as nentioned above in
connection wth Unexam ned Japanige Pat ent
Application Laid-Qpen Specification No. Hei 6-206997
(corresponding to U.S. Patent No. 5,384,389). [0014]

Each bove- I [ I - b= d

T A R S
s pro _ Mt ed 'pert o a

D onal e HE oS hava of bl che Tt CRar 2 6r OBbrar i Rg 3 ek 2

desi r egl, g, PRt LG PO YEQTHONE S’%ﬁér£sgggce§§aFganthe inert

per- formthe reaction at” a high tenpératurée ra

long pgadS5idi @it fRiatfet BRbuLPE &FUBtSre, this method
pol ycar bonat e pro- duced suUffers heat deterioration

sdue tongs hid $8HPe5Pobl Cas CREAL P8 hREUEBT; fOkoANnection
| ong period of time and, hence, a high quality

ar omaty Lt I O Y4 RONed €T £5MOé e bRat &Rt ahpelli catflohNLaid-Open
that it is difficult to performa sta 20 ble

pr oducspeii Of ct G OB} | Ke POb YZ@E HONat Lot PEsPoR@ingi €6 U.S.
of tinme as long as several thousands hours.
Ther efPatssnteawh. of, 36, 3bdVe- nent i oned conventi onal
nmet hods is not suitable for the comrercial scal e pro-
duct i oft ®F4 hn Earcdrmaifi ¢ heolapcardreratta.ordid [ ntihenal meth-
present inventors conpletely solved the 13
10 above-grbntham gz gy bdrhe nsabye d evel Ope nimet éddsenhbrhance of
do :
the polymerizer device used. Specifically, the conven-
tional methods have problems in that, for obtaining a
desired aromatic polycarbonate, it is necessary to per-
form the reaction at a high temperature for a long pe-
15 riod of time; in that the aromatic polycarbonate pro-
duced suffers heat deterioration due to a high tempera-
ture reaction performed for a long period of time and,
hence, a high quality aromatic polycarbonate cannot be
obtained; and in that it is difficult to perform a sta-
20 ble production of an aromatic polycarbonate for a pe-
ricd of time as long as several thousands hours.
Therefore, each of the above-mentioned conventicnal
methods is not suitable for the commercial scale pro-

duction of an aromatic polycarbcnate.

25 [0015] The present inventors completely solved the
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not use mechanical agitation. Specifically, the pre-
sent inventors devel oped nethods using a guide-wetting
fall polynerizer device in which a nolten prepol yner
is 5 allowed to fall along and in contact with the
surface of a guide, such as a an t hereby effecting
pol yneri- zation of the nolten pr iolyner to produce a
desired polymer (see U S. Patent . 5,589, 564,

Spoc; AIEfe-shARENRG: 20t o0RRh © %}'ﬁ% %?&Iﬁ%d%%%ﬂas‘éhwh do

S SR e

8- 225643 nexanlne ese i"ca

Lai d- Gpen SpRAHH S 1 8 MNospe ci"q'\'wl e | P %al %\l%gé Wettlng

Unexam ned Japanese Pat ent

Speci fagat i M iy ]&é\ﬁ%]g lslpeCI %Xg%@fg?\%%ﬁgﬁggfmer is

Pat ent Application Laid-Qp catlion

10- 2982w Y 3@41@7@1% \W/ﬁfl%tact[ 0093}191 0L surface

exanpl e, in the above-nentioned U S. Patent

5, 589,0%64 GuEesidiga JRthod v Oihékaémb(?@f‘fé’@&’ﬁlxg polymeri-
oped by the present inventors and in which the polym

20 er izzatiioon o thed MR SHTEIrdfo IGARII CE S b Y b d M dbs i red
the prepolynmer to pass downwardly through a

per f opatlgtherpl(@lee and .f dHdtealtong .arg) 599,0984 adinaddt ned
the surface of a guide, it is described that a

col or VepsnelsiegPageaiti tpp lnalatcarm draid-awen e opisetion No.

at a high polynerization 25 rate. In the Wrking

ExanpHes 6f 22564 1patlerixaddoiete apait sea Bt aypppintcation

of an inert gas is introduced into the
Laid-Open Specification No. Hei 8-225643, Unexamined
Japanese Patent Application 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 Speci-
fication No. Hei 10-298279, W099/36457, and W099/64492).
[00le] For example, in the above-mentioned U.S. Patent
No. 5,589,564 disclosing a method which has been devel-
oped by the present inventors and in which the polym-
erization of a prepolymer is conducted by allowing the
prepolymer to pass downwardly through a perforated
plate and fall along and in contact with the surface of
a guide, it is described that a colorless, high quality

polycarbonate can be produced at a high polymerization

rate. In the Working Examples of this patent document,
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pol yneri zer device. Further, in the above-nentioned
Unexam ned Japanese Patent Application Lai d-Qpen
Speci - fication No. Hei 8-325373, the present
inventors pro 5 posed a nethod in which the

pol ymeri zation of a pre- polyner js conducted by
allowi ng the prepolyner to fall %fong and in contact
with the surface of a guide, wherein the ratio of the

ti th 3 t ,
Corpouhd KO Al TTRH 04 | TATTC GRS 10°t ot Pedipard dnco the
press%&ﬁ{ dhesd rkﬁéx}l s S +¢Q ntrol I etﬂj@ V%#Pglre? ngqgtloned

a SpeCIfI range t e recove

can bejcangu ' [
appargjt us. F:ﬁ&ﬂ \ﬁhé@% é%oryvé }D o%elgo%@}%ﬁ@?n Speci-
the preageiti deNt Qs A Of)é)jsngﬂil ung(F Con Vmir%pertlggrs pro-

15 pol ynerization is perfor

wher eigdseld@ ARSI & HRE v r# é’].!.efé £ f 3 pre-
i ntroduced and the polynerlzatlo pressure sa

speci ol yirer liaf iconshtidted G141 1 IER)’E—F i’ 3{% th-ﬁ@
above-nmenti oned patent 20 docunents agﬂg% é9 r to fall
or suggesigi andahoulcon RN tH UhLIdd ALY 1¥e a quide,
produci ng an aromati c pol ycarbonate on a conmerc }

scal ewakerainattéeofral itd If. thid thartidit pﬂEE%d%%”bf‘%HEjaro-

that, even when the relatively snmall scale

poIynmamzermdﬁmhqd$o&WS©bm$@ﬁdd1ddﬂtdﬂﬂé&f£H5the inert gas
menti oned patent docunents are used for produci ng an

15 .atgnﬁhecppmtyaarbmea&arEObfatMQngd%ﬁﬂ(yésﬁ id Mdntrolled

' ISwithin such a specific range that the recovery of the
inert gas can be conducted even without using a large
apparatus. Further, in the above-mentioned W099/64492,
the present inventors proposed a method in which the
polymerization is performed under conditions wherein
the pressure under which the inert gas is introduced
and the polymerization pressure satisfy a specific re-
lationship.
[0017] However, none of the above-mentioned patent
documents has any teaching or suggestion about a method
for efficiently producing an aromatic polycarbonate on
a commercial scale at a rate of 1 t/hr. Further, it
has been found that, even when the relatively small

scale polymerizer devices disclosed in the above-

mentioned patent documents are used for producing an
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possi bl e that the resultant aromatic pol ycarbonate
product sonetinmes contain a very small nass (having a
size of 1 nmor less) of a polymer having too high a 5
nol ecul ar wei ght. Therefore, it has been desired to
provide a nmethod for stably and e%%iciently produci ng
a very high quality aromatic polytarbonate on a
conmer- cial scale at a rate of 1 t/hr or nore for a

pert o8 Slad iy dong % s 3l {DRUSIRgL D9UE e, 1t 1o
D f '

rore) pRasl ol be Laveniion Tagke 2 B8y S0luihace

VSN0 B dheclhad A OO IEE SLOONCIG, Qing o

(whi chyinQt Ny def SO e M) €56 DYoo Bhidr NRSy EXS8LbEMigh a
mechani cal properties) froma nolten aromatic

pol y caidieraiie PRLABIMTE TRrelrdirded iRy WAt Hdetd REired to
aromatic di hydroxy conmpound with 20 a di aryl

car bopaloani dther eddtHde s Vodonadd CE 18 erst BPl producing a
and efficiently produced on a commercial scale at a

rate @br@iﬂﬂ@h(qudnﬂﬁyfdﬁbﬁhﬂiﬁﬁbdl%?é&bdﬁaﬂéfﬁh a commer-
whi | e mai ntai ning the nol ecul ar wei ght of the aromatic

pol ycariadnaicala ax desdated devielt /hS dib mddanSot & period of
Sol ve the Task [0019] The present inventors have nade

ext ensiime amd long as several thousand hours or more (for ex-

ample, as long as 5,000 hours or more).

Disclosure of the Invention

Task to Be Solved by the Invention

[0018] It is a task of the present invention to pro-
vide a method for producing a high performance, high
quality aromatic polycarbonate (which not only is col-
orless but also has excellent mechanical properties}
from a molten aromatic polycarbonate prepolymer ob-
tained by reacting an aromatic dihydroxy compound with
a diaryl carbonate, wherein the polycarbonate can be
stably and efficiently produced on a commercial scale
at a rate of 1 t/hr or more for a long period of time,
while maintaining the molecular weight of the aromatic

polycarbonate at a desired level.




5

i ntensive studies with a view toward devel oping a

met hod for stably and efficiently producing, fromthe
5 above-nentioned nolten aromati c pol ycarbonat e
prepoly- nmer, a high quality, high performance
aromati c pol ycar- bonate, which ng% only is colorless
but al so has excel - | ent nechanic properties, at a
rate of 1 t/hr or nore for a long period of tinme (for

CXaTD e RG] Q8 08, Melbgmees, | ong 2 9,000 hours),

I i.nt.aj t ' .
Pol Yooy goLgt S BY R IBNSR A B AESASE LBl sue an
On | TRLALAG: 00 i fles WeL EA NG 18kl BOLYERALEE oping a
devi ces i'ch were a ready proposéed by thé pregen

i nventQrshofSedy resiibiy id h@ffﬂegéﬁg@ggl-?gghﬁc?ﬁ N from the

found that, by the conmbi ned use o n aromatic

POl yCIORAL fe PE EHOLY REL HEY | ABoRREOEPSH1 yEREEEhALE prepoly-
speci fic anpunt of an inert gas and a guide- wetting

fall pedy"el igesh deya L Pavihgh Bp&PLE6+hARcE0aromatic polycar-
structure, a high quality, high performance aronatic

pol ycashoad £ whi e ot omly 1§ €016riess but ahse has excel-
excel | ent nechani cal properties can be stably and

ef fi- drentrhechdoitieedo OFp&r EDEFEr £ ah 88L& Ecal 1atfAtEor more
of 1 t/hr or nore for a long period of tine (for
exanplyr aa Zomperpexiod of neime [ Doy @sahpO Sopesiod of
wherein the no 17 |ecular weight of the aromatic

10 pol ycarimmead=e oang bes 5000 aicers pf whelesinetlhhéemelecular
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Based on this finding,
weight of the aromatic polycarbonate can be maintained

at a desired level. In their studies, the present in-
ventors have focused on improving the guide-wetting
fall polymerizer devices which were already proposed by
the present inventors. As a result, it has unexpect-
edly been found that, by the combined use of a molten
aromatic polycarbonate prepolymer having absorbed
therein a specific amount of an inert gas and 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 be stably and effi-
ciently produced on a commercial scale at a rate of 1
t/hr or more for a long period of time (for example, a

period of time as long as 5,000 hours), wherein the mo-



the present invention has been conpl eted. [0020]
Accordingly, it is an object of the present in- 5
vention to provide a nethod for efficiently producing,
froma nolten aronmatic pol ycarbonate prepol yner ob-
tained by reacting an aromatic dih¥droxy conpound w th
a diaryl carbonate, a high quality‘aromatic

pol ycarbon- ate which not only is colorless but also

h [ 10, hani cal ' f 1

e CAEShLL 0, IRENAPFRL REORELLL Ry ghaBphahee L e
wh ' ight. of t ' . L
wher o el g ISCULSE et o, eL.Lhe QIR G iy einaing,

90201 LE0, 19,800 Sh RS OBLER! SonbfBEURCS and

15 advant ages o résent 1 nven

appar ef‘éozéf o'ﬂéd&&lq{%whq?%dleg al | & %réft’&ﬁ@n%%esent in-

taken I n con- nection € acconpanyi hg dr aw

5 and thﬁﬂﬂﬂﬂﬁmd@gdpf$@i&§-azﬂeE£5§9509fef?§c¥§¥€g ngoducing,

[0022] The nethod of the present invention uc-

i Ng ans AERMRUhE]1 PO YERERPPRE CpHBGcaPHYRIL ¥ b RS 1 PheP- ob-
| ens acconpanyi ng the above-nentioned phosgene process

Uti|izﬁémhédl$ﬂtﬁ%$é®iﬁé 20| yeondensali RPabskweeBmaBund with
25 aromati c di hydroxy conmpound and phosgene. For

exanple,dilfryl hea ediete 0f a t REgRr @8&DE t Y N¥EBhaORci Bolycarbon-
free fromthe problemthat highly poi sonous phosgene

i s usetté rwitich aigle atibpnis ébEoplebseput halsoehhyl ereellent
10C cwléﬁlﬁé;ical properties, at a rate of 1 t/hr or more,
stably for a long period of time, wherein the molecular
weight of the aromatic polycarbonate can be maintained
at a desired level.
[0021] The foregoing and other objects, features and
15 advantages of the present invention will be apparent
from the following detailed description taken in con-

nection with the accompanying drawings and the appended

claims.

20 Effect of the Invention

[0022] The method of the present invention for produc-
ing an aromatic polycarbonate has solved various prob-
lems accompanying the above-mentioned phosgene process
utilizing an interfacial polycondensation between an

25 aromatic dihydroxy compound and phosgene. For example,
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used as a solvent in a |arge anount; the problemthat
a 5 reaction apparatus is likely to be corroded wth
chl o- rine-containing conmpounds, such as by-produced
hydrogen chloride, by-produced sodium chloride, and
met hyl ene chloride used as a solvent; and the probl em
that diffi- culties are encounter®d in separati ng and
renmoving 10 chlorine-containing inpurities (such as

odi | oL esi dual _net hyl ene chl oride),
ahiLﬁmgggég%gﬁ§dé?fd?%%fﬁfé%ﬁﬁﬁt+% e%?l?%el%rgﬁ%%igrom the
I gggyg e Further, the nethod of the .
B?e)s/g?% mveﬁt%ér]}@#gls&%lo}f \%%ls?%%u%b%e@%g%%w?ibﬁeﬂsed in a

o b ST A CAA 16 N B4 A RERLELAL! L0

process. r exanpl e

| nventiny iss f4 e faim the aPrl%Péfé;“Salh{i‘y nt; }%%Qﬁ%}em that a

pol ymeri zati on proceeds, the vis

bei ng AeQydtathr NHyRASAS; AUrd NG 1l H{é)%{séorogodél ]?ijH'x chlo-

pol yneri zation réaction and, hence, econes

ficul trine-@Idntdientdy JRPBEdNENQcPrad r%iﬁzﬁgdqéé)&n hydrogen

the pol ynerization reaction system thus

di f- fdhduirideq ashipndRivdd Hbddes %@11erm,yf${c'§1§@éﬂt9§hene

with respect to a polycarbonate produced. By t

met hodhdbritdee useeS st ai BAMENY), ahdlithe PAditeh that diffi-
aromati c polycar 25 bonate which not only is colorless

but aksdthias exeelentSuritetiedrEehariptda tArQPed e%nfding
be stably and effi- ciently produced on a conmercia

scal echflogihegkonsténioly imphid take snys&idhoasd d0iGm chloride

period of time, wherein
and residual methylene chloride), which adversely af-
fect 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 problem that,
as the polymerization proceeds, the viscosity of a
polymer being formed increases during the progress of
the polymerization reaction and, hence, it becomes dif-
ficult to efficiently remove phenol or the like from
the polymerization reaction system, thus making it dif-
ficult to achieve a high degree of polymerization with
respect to a polycarbonate produced. By the method of

the present invention, a high quality arocmatic polycar-

bonate which not only is colorless but also has excel-




the nol ecul ar wei ght of the aromatic pol ycarbonate can
5 be maintained at a desired |evel. Therefore, the

net hod of the present invention can be very advant a-
geously enpl oyed for the conmercial scale production
of an aromatic polycarbonate. 10 Brief Description of
the Drawi ngs [0023] [Fig. 1] Fig.lg is a schematic
view of a pre- ferred exanple of an apparatus which

SO O E o ST By o

92 SR 1 S8 8 APl LByl B o mion race
o S R0 G2 OP P LA ST DY fhecese
e AR T VSRl PR e <o

51 over saRgs Bk POIdd Ok Of §4&; £FAS Dyl T ef‘i'f‘éf%%flore, the

coni cal . The nmethods for neasuring the inner anet er

(D ofmdtdiodiRPert ROrd+ O8O { e C@S-R0cak NEe ! 9%? hafbdnta-

of the upper portion of the casing, the inner net er

(d) ofgddigsoptdmly the i enot t i i
25 shéan. é%# EgiéFﬁg?ion of Re#grgﬁ%%P%tn§§%?g ?gggg?tlon of

10 Inlet doma i®ldenydepohyer 2: Distribution
plate 5 3: Mdlten prepolyner feeding zone

Brief Description of the Drawings

(0023] ([Fig. 1] Fig. 1 is a schematic view of a pre-
ferred example of an apparatus which can be used in the
present invention as the guide-wetting fall polymerizer
device or the inert gas absorption device.

[Fig. 2] Fig. 2 is a schematic view of a pre-
ferred example of an apparatus which can be used in the
present invention as the guide-wetting fall polymerizer
device or the inert gas absorption device, in each of
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.




4: Cuide 5: Polynerization reaction zone (when the
device is wused as a polynerization device) or inert
gas absorp- tion zone (when the device is used as an
inert gas ab- 10 sorption device) 6: Vent, which, if
desired, is used as a vacuumvent_ _7: CQutlet for a

nol ten prepol ynmer or aromatic poI%gar- bonate 8:

Di scharge punp for a nolten prepolyner or aromatic 15
pol ycarbonate 9: Inlet for an inert gas (when the
device is used as a polynerization device) 10: Upper

por ti %%g#riléfi 88'lé!?‘efa!a%S‘Eie%erlﬁ&r%%irgﬂsm”e of the
casin ( lymeri za- 20

Lion SRYeSE] Of: UBRSLDALE A (LC A RS APoorD

tion zone of the casing e devi I's used as an

i nert gas [ﬁ@sc‘iri%ﬂ%{j%l;ag@ 11: Lower tapered portion

of the polynerization tion zone of the casing

5(when $he MWL dregiBihélS feedthd BB | zation

device) or |lower tapered portion of the 21 inert gas
absor pji ogzepe of the casing (when the de- vice is
used as an inert gas absorption device) 12: D scharge

port for widiReiedrwalatoford AU dEHPIARY YiwHEH e device 1is
aromati c pol ycarbonate 5

used as a polymerization device} or inert gas absorp-
tion zone (when the device is used as an inert gas ab-
sorption device)

6: Vent, which, if desired, is used as a vacuum vent
7: Outlet for a molten prepolymer or aromatic polycar-
bonate

8: Discharge pump for a molten prepolymer or aromatic
polycarbonate

9: 1Inlet for an inert gas (when the device is used as
a pelymerizaticon device)

10: Upper portion of the polymerization reaction zone
of the casing (when the device is used as a polymeriza-
tion device) or upper portion of the inert gas absorp-
tion zone of the casing (when the device is used as an
inert gas absorption device)

11: Lower tapered portion of the polymerization reac-

tion zone of the casing (when the device is used as a

polymerization device) or lower tapered portion of the
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Best Mbde for Carrying Qut the Invention [0025]
According to the present invention, there is

provided: 10 1. A nethod for efficiently producing an
aromatic pol ycarbonate, which conprises the follow ng
steps (1) to (Ill): (1) treating a nolten aromatic
pol ycar bonate pre- polyner, obt ai fikd by reacting an
aromati c di hydroxy 15 conpound with a diaryl

b ' ' I tot b th
ol ¢ e e AT iEate herhe gasingnéresy the de-
bt ai nj4 ., | - ab bed |t | ,
wher e i he arbiit BF Thel et (9as B80T Rb BRcF L ERL
ol t en pr e@‘ils}éﬁ%&g'es ﬁ%rr%mf%'rog‘rqlchtbdgfﬁi«tag ‘So?fel_al %{&r% prepoly-
f

kg of the nolten aromatic polycar

whermmégly%lgﬂdﬂég-pgﬁﬂg he internms o
liter of liters as ne suréE uﬁ%g%&¥ﬁe normal tem
perature and pressure conditions, (I1) feeding the
i nert gas-absorbed nolten pre- 25 polyner into a

gui de-Beele! Mgl Hdr RYMPENZ Jurd ML dfend My the
gui de-wetting Ta po

prisi r{@:oza,]caAba@rB@MFnﬁoaﬁhbnb;%tes%ﬁft iRGehREh,93%eFe is
absorbed nolten prepolyner, an inert gas-absorbéd nol -
ten ppepeliyieer; feedi ng zone positioned subsequent to

1. A method for efficiently producing an arcmatic
polycarbonate, which comprises the following steps (I)
to (III}:

{I) treating a molten aromatic polycarbonate pre-
polymer, obtained by reacting an aromatic dihydroxy
compound with a diaryl carbonate, with an inert gas to
thereby cause the molten prepolymer to absorb the inert
gas, thereby obtaining an inert gas-absorbed molten
prepolymer, wherein the amount of the inert gas ab-
sorbed in the molten prepolymer is from 0.0001 to 1 N
liter per kg of the molten aromatic polycarbonate pre-
polymer, wherein the N liter means the volume in terms
of liter or liters as measured under the normal tem-
perature and pressure conditions,

(II) feeding the inert gas-absorbed molten pre-

polymer intc a guide-wetting fall polymerizer device
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- _

and communi cating with the inlet, a polynerization re-
action zone positioned subsequent to and conmuni cati ng
with the inert gas-absorbed nolten prepolynmer feeding
10 zone, and an outlet, for an aromatic pol ycarbonate,
po- sitioned subsequent to and copmunicating with the
po- lynerization reaction zone, afi“evacuati on device
provi ded in association with the polynerization
reacti pm zone of the casing, and 15 a withdrawal
device provided in association wth the outlet of the

casi ng, tthR9u¥ﬂE§._ ' eactjon zone having a,
space which has ae%ﬁ%%QQQé Uﬁ%#g $ﬁf¥p?ﬁk?%¥ng%ﬁace (a) com-
ext endiigs i pwnwar dl y t her et hrough, 20 the

pol ymeri zation reaction zone being separated fromthe

I nert gas- absrdied M piﬁ&%ﬂé?rféffﬂj}egﬁﬁr"tgfegas-

through a distribution plate having ap

hol es abisoreiegh mliteh e dM8e PaS,Ab§0L gg%-!éék?gorbed mol-

pre- polynmer feeding zone conmuni cat es W

ponnEehZ@feﬁbﬂymyrTﬂﬁﬁﬂﬂd&“28H€256§E¥f§%e4|%4%§equent to

all owi ng the inert gas-absorbed ten aro ne

pol ycanbocamnmupiepaliyige ivitt® frald 1§]1Q ' ! I _
with the surface of the guide inJihgﬂ%o?€ égkmééﬁgéﬁéon re

reac;ﬁ@ﬁi@onepneh@behyiehbapbb%&e@%bﬁ&?&k;%ﬁkpqﬁﬁmﬁﬁnicating
the inert gas-absorbed nolten prepolyner to produce
an aryﬁﬁhi@hpoﬂyeatbgaaPebsorbed molten prepolymer feeding
zone, and an outlet, for an aromatic polycarbonate, po-
sitioned subsequent to and communicating with the po-
lymerization 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 of the casing,
the polymerization reaction zone having a space
which has a guide securely held therein and extending
downwardly therethrough,
the polymerization reaction zone being separated
from the inert gas-absorbed molten prepolymer feeding
zone throeugh a distribution plate having a plurality of

holes, through which the inert gas-absorbed molten pre-

polymer feeding zone communicates with the polymeriza-

tion reaction zone, and
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wherein the casing in the guide-wetting fall poly-

nerizer device (a) has, at its polynerization reaction

zone, an upper portion defined by an upper periphera

10 side wall and a | ower tapered portion defined by a

| ower peripheral wall which is inclined toward the

out- let and continuously extendszﬁomnmardly fromthe

upper peripheral side wall, the |ower tapered portion
produced 16 Adma BT CAFboHITE: r8f T14RE O 1o 1 con aro-
the guyj flo dgwn an the inner surfagce, of_the .

| over T oty ‘et s Ko f et ol O epe in
the o whersl e i de- [ | ) . pol yperi .
devi celiL‘ICJn‘(éHaaSC as ‘ﬁﬁ%ﬁ%a‘lﬁ% ﬁ%r%@%e‘%‘?ﬁ%‘? clle( et%giymerl
(5): 1)t ' e : :
hor i zo%%t(a@n cﬂ%;%s@qycun%)rﬁé'o?téﬁeg pe%gép%%?ri?%rP%;l’yT%relzatlon
casi NG, SatHS-4 fd | =% Yuma
200: (%) e lglﬁﬁ-%%%&%#%% yér?ér cepblimer
25 satdrsfdremdtie Rl dpraul a: 24 20 < A/B <_
1,000 wherein A is as defined above for the

charact eri sfeGelil) taRd RAdiGRy a3t aguirﬁé"im&ﬁ%nfilﬂl poly-
area (n2) of the cross 5 section of the outlet; (3)

the an@rd 22 devike! veen Hae, upPertPeso PAREAl zation reaction

2t§a§roduce

zone, an upper portion defined by an upper peripheral
side wall and a lower tapered portion defined by a
lower peripheral wall which is inclined toward the out-
let and continuously extends downwardly from the upper
peripheral side wall, the lower tapered portion having
the outlet at the bottom thereof, so that the produced
aromatic polycarbonate falling off from the guide flows
down on the inner surface of the lower peripheral wall
of the lower tapered portion to the outlet,

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

(1) the opening area (&) (m2) 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:
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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 10 the casing, satisfies the foll ow ng
formula: 120 < C <_ 165; (4) the_length (h) (cm of
the guide satisfies the follow formula: 150 5 h <_
3,000; and 15 (5) the total outer surface area (Si)
(m2) of the guide satjisfies the following formula: 2
5 51 < 5,000, and V\lf?r}e(#e'r /ts%eg drrdifti c pol ycar bonat e

i s produced at A t/hr, or, nore.. 20 [0026
Further, the prgg’le%}%ﬁ}%nsioans aqes%mp‘?%\ﬁl%%‘é‘? fo%r ’ll*i‘ﬁ'e
met hod accordin j 1..above,, wherejn the upper
portion of the g:gsa%régétf‘és?%sytlallcgd Hcaﬁ?éﬁmrefpoﬁ%?e‘g@s a

tapered portionygf,; ' ' ve cani_cal , and
25 the outlet is n@yltﬁnn&%i%éggl,d \%f%{eefaei Lﬁﬁhg%i ﬁ%&r Cross

dianeter (D) (&@tdfort g YRRELRALH 0N, the Iength
(L) (cm of the upper portion, the i'nner diameter (d)

(G 1 193) SR gE , POLDLEl 60 Sk ipnocen
1,000s1dé waD1dd$0the upper portion and the inner surface of
the lower peripheral wall of the lower tapered portion,
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 (81) (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.
[0026] Further, the present invention also 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




0.5< L/D530, and h - 20 < L < h + 300. 10 3.
The method according to item1 or 2 above, wherein
the guide is columar, and the dianmeter (r) (cm of
the guide satisfies t he following formula: 0.1 5r 5
1. 15 4. The nethod according to §ny one of itens 1
to 3 above, wherein the guide- me ing fal

pol ynmeri zer de- vice (a) has connected thereto at

| t | t |
gsfcg‘q{%)mheﬂ thrEa ce%s %%%fe ' IEI ona’?g LYIRIL 2801 ameter
gui de-wg f@ﬂ | f ecyrchet ébfexji]cgﬁ/}% h%} hch) of

characterlstlcs ( o (5), pr ovi s

when aH Wgddd ){ad}ft:@ﬂ{j' tﬂH@%nrﬂé& qﬁxaﬂ@ﬁéﬂf . y:m of the
t ynerl

pol yneri zer devices (b) are used,

devi cemt(il) &Rl Gon nepser yﬁgﬁ |

the steps (I1) and (?ﬁ%ﬁﬁg%euger¢or |n th ¢ ghtley the
5 | east fana caddidt ifyralulge.de-wetting fall polynerlzer

device (b) to thereby increase the polynerization de-

gree of the aromaipg Robygaibgpgte produced in the

gui de wetting fall polynerlzer device (a). 5 5. The

met hod according so<i bem 4 ebove, wherein the

gui de-wetting fall polynerizer device (a) has one

addi - 0.5 < L/D £ 30, and

h -20<L<h + 300.

10
3. The method according to item 1 or 2 above, wherein
the guide is columnar, and the diameter (r) (cm) of the
guide satisfies the following formula:
0.1 <£r <1,
15
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
guide-wetting fall polymerizer device (b), the at least
20 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

25 wherein the steps (II) and (III) are performed in the




tional guide-wetting fall polynerizer device (b) con-
nected thereto, and wherein the total outer surface 10

area (SI) (nm2) of the guide used in the guide-wetting

fall polynerizer device (a) and the total outer

surface area (S2) (nR2) of the gu# e used in the

additional guide-wetting fall pofynerizer device (b)
satisfy the following formula: 15 1 < S1/S2 <_ 20.

6. The a rdi Item 5 .abo .Wherein th
oot BoTS artorat e St B REE G ERAL  pRfrmerizer
fall [ Vi ' e i ' . _
20 ga to Theloby antertpt LoehefRt “tul RS BleLTERf on e
ab- sqfh.d el t | i f e,
arpna?#c 3%?ycarH%%gﬁzp{ééép%ﬁ%ég%%ﬁ%?%nggoguCég in the
gui de-giefdd Neeff & g P&?il’%lﬁérﬁfé’f C@e&?&%(éé&;- 'SP

aromatic pol ycarbonhat e produced by the net

5any one of itenms 1 to 6 above. 8. The aromatic
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pol ycar bonate according to item7 above, which has a

hal oges, at o adtd eddr Ofc 54854 MEWEONREPSin the
at | east one nmetal conpound selected fromthe group

consi sfuinde-ofetettigd kEd11 B BymEOIPOH Ndevedé 64) has one addi-
al kaline earth nmetal conpound in an anmount of from

0. 001 tticoriappjoide twstming f4E] 198 Bymeoitentddfice (b) con-
al kali netal atons and al kaline earth netal atons. 10
nected thereteo, and wherein the total outer surface
area (81) (m®) of the guide used in the guide-wetting
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
following formula:

1 = 81/s82 £ 20.

6. The method according to item 5 above, wherein the
aromatic pelycarbonate produced in the guide-wetting
fall polymerizer device (a) is treated with an inert
gas to thereby cause the aromatic polycarbonate tc ab-
sorb the inert gas prior to the feeding of the aromatic
polycarbonate into the additional guide-wetting fall

polymerizer device (b).

7. An aromatic polycarbonate produced by the method
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9. The aromatic pol ycarbonate according to item?7
above, which has a hal ogen atom content of 5 ppb or

| ess, and contains at |east one nmetal conpound
selected fromthe group consisting of an al kali netal
conpound 15 and an al kaline earth netal conpound in an
amount of from 0.005 to 0.5 ppm4h terns of the total
content of aIkaIi netal atons and al kaline earth

netal QIs, 652e aro t|c ) car bonat e accordi ng
to itém fHYZC?naao écjx %‘%ﬁ‘ Wyen at om cont ent
of 1 ppb or |ess, and contalns at | east one netal
compound sel ected fromthe group consi sting of an

al kal I et a.L'lh C%%%%r%dlc qT n%lflep%cgza@r._g Iq‘Fl) item 7

conpound I N"an arount

h f 25 |k|
o o RoveRe W Hea Qerﬂlatl%r?sen ot G afF epb or
pol ycaghanatg 2¢eqkdi; g %%|%%%|Q?e Ofm%$#; ﬁqqpouné)selected

above, whi'ch conprises a plu r

pol ycat-banahe GRiN CE%h%ﬁst %fqéﬁuﬁ ﬁfmqé%aﬁuﬁﬁypound

aromatic poI ycar bonate main ai ns col I ve

bondednﬂhﬁhehQk@ﬁlh@a%%rQﬁem%%%q %%%@%JH&“& %n amount of

het erol i nkage sel ected fromthe group consisting O

est er firbaRkageoandoan gphefinl ikRkAGE o ARG %&%ﬂqé E?:ent of
anmount of the heterolinkage contained In e aronm

10 pohkykathonateli stbmemaad051%a19n3 @a'rt% % s lm%llto?rfs.
carbonate |inkages contained in the plurality of ar o-

mati ¢ pol ycarbonate mai n chains.
9. The aromatic polycarbonate according to item 7
above, 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 alkaline 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.

10. The aromatic polycarbonate according to item 7
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.




[0027] Hereinbelow, the present invention is described
15 in detail. In the present invention, the
term nol ogy "aro- matic di hydroxy compound” neans a
compound represented by the followi ng formula: 20

HO Ar-OH wherein Ar represents a_divalent aromatic
group. Preferred exanpl es of di vaf®nt aromatic gr oups
(Ar 25 groups) include a group represented by the
following 29 fornula: -Art-Y-Ar2- 5 wherein each of
Ar 1 and Ar 2 independently represents a divalent

o 7o b a5 L PR oS %Ry one o

o R T, S P SR o

e Y
L) S S B Tt g s

al kyl ﬁ@%é@é@gtﬂef@t%oat?aigg& %ﬁ@s:ﬁ? hEPXYthrough a
group having 1 to 10 carbon atons nyl group, a
Phenoye G P 18 d Ve 1 SR £ ok YBRE JFOUP: cBRs8SEBRg of an

ester linkage and an ether linkage, and wherein the
amount of the heterolinkage contained in the aromatic

10 polycarbonate is from 0.05 to 0.5 mol %, per mol of

carbonate linkages contained in the plurality of aro-

matic polycarbonate main chains.

[00Z27] Hereinbelow, the present invention is described
15 in detail;
In the present invention, the terminoclogy "aro-
matic dihydroxy compound” means a compound represented

by the following formula:
20 HO-Ar-0OH

wherein Ar represents a divalent arcmatic
group.
Preferred examples of divalent aromatic groups (Ar

25 groups) include a group represented by the following
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group, an amde group and a nitro group. Preferred ex-
anpl es of heterocyclic aromatic groups Art and Art in
20 clude an aromatic group having at | east one hetero
atom such as a nitrogen atom an oxygen atomor a
sul fur atom Exanples of divalent aromatic groups Art
and Are include an unsubstituted28r substituted
phenyl ene group, an unsubstituted or substituted

bi phen §m§ roup and 25 an unsubstituted or
substi%% edl%yridylene group. Sub 30 stituents for

Art and Art are as descri bed above. [0029] Exanples
of dival ent al kane groups (Y groups) include organic
groups respectively represented %y the follow ng
fornmulae: 5 [0030] CH3 R R3AF rYR$r -C -C-C and jC
(Xk 1 1 \R6 CH3 , R2Z R4 10 [0031] wherein each of
Rl1, R2, R3 and R4 inde- pendently represents a

alome. - an 1SRRG AT | Roh A% Hoehagsierd e,
Cartin oo SRR ORI IR BGIR90 nocerc
cyclic aromatic group having 5 to 70 carbon
atoms, and Y represents a divalent alkane
group having 1 to 30 carbon atoms.
[0028] TIn 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
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 gmide group and a nitro group. Preferred ex-
amples of heterocyclic aromatic groups Arl and Ar2 in-

clude an aromatic group having at least one hetero atom,

such as a nitrogen atom, an oxXygen atom or a sulfur
atom. Examples of divalent aromatic groups Arl and Ar2
include an unsubstituted or substituted phenylene group,
an unsubstituted or substituted biphenylene group and

an unsubstituted or substituted pyridylene group. Sub-
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having 5 to 10 ring-form ng carbon atons or a
carbocyclic aral kyl group having 6 to 10 20
ring-form ng carbon atonms; k represents an integer of
from3 to 11; each X represents a carbon atom and has
R5 and R6 bonded thereto; each R5 independently
represents a hydrogen atom or an3®l kyl group having 1
to 6 carbon 25 atonms, and each R6 independently '

represents a 31 _hydrogen atomor an al kyl group
havi ng® 4 Y45 B hoht at I, Aher s R RIITrE Fedrabate.

sane | fferent;, and rei.n, in _each of Rl, RZ

R3, %ﬁ%@]angxﬁg‘pl?sato Vi@ T LA nRYy BRPuPS)
repl ac stituent which does npt adverse
affec?ﬁg%%ék?gg§#$3ﬂ? {%%P%sr%P%%%E{Y?g%n¥e%€?%%?gﬂd by the
fromt i sting of a halogen atom an al kyl
group€¥}ﬁ€%§%?$%£§%§%%$bon atons, 10 an al koxy group
havi nggh3@ 10 carbon atoms, a phenyl group, a
phenoxy group, a vinyl group, a cyano group, an ester

group, an am ide group and a nitro group. [0032]
Speci fic e€#pl es of dRJal erg?® aromatic groups 15 (Ar

gr oups) inTIude groups |respectively represented by RS
the foll owfng fornul ae; [0033
Cg C[ C] and >CC(X)1(/
6
| ! ’ g
CH, , R> R*

2 .
' R3 and R4 inde-

[0031] wherein each of Rl, R
pendently represents a hydrogen atom, an al-
kyl 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, a carbocyclic aromatic group
having 5 to 10 ring-forming carbon atoms or a
carbocyclic aralkyl group having 6 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;

5
each R° independently represents a hydrogen

atom or an alkyl group having 1 to 6 carbon

6
atoms, and each R™ independently represents a




10

15

20

[(1 7)m(i8)n (i ))m(R20 CH2 CH () ~/ a CH3 32

(R. ~RB~n 8 H3 I | )mMH3 )n CH3 5 I\I"/) I (Rm
~RB~n ~(R7)m 10 CF3 ~RB~n ~R~~mi e~n CF3 CH3 15

CH3 CH3 (R~~m ~R8)o (R7)m ~(R88))n 1)- C_ 1~-- and
CH2- CH2~(" 20 O [0034] wherein each of R7 and R8

i ndependently represents a hydrofen atom a hal ogen
atom an al kyl group having 1 to 10 carbon atons 25
an al koxy qr. having 1 to 10 carbon atons,

cycl oal kyI gfj&pl?ﬁer?a\?l F £% &M E Ry glf‘i‘j’rﬁnf}ﬂjmc%ﬁbbnto 6
at ons, Egnyl group; . each ofs mand g

| ndependentclaf O8p PESERY s WRe T i dgeranst R r omel the same

with the provi that when mis an integer of from2
to 4, the® 'di%afr%e ln% or different, and when
2 3 4 5

wherein, in each of Rl, R, R°, R, RT and R6,
at least one hydrogen atom may be replaced by
a substituent which does not adversely affect
the reaction, 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-
ide group and a nitro group.
[0032] Specific examples of divalent aromatic groups
(Ar groups) include groups respectively represented by
the following formulae:

[0033]

(R Jn (R8 n (R7 (Rg)n

O OO
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nis an integer of from2 to 4, the R8's are the sane
or different. [0035] Further exanples of divalent
aromatic groups 10 (Ar groups) include a group
represented by the follow ing formula: -Arl-Z-Ar2- 15
wherein Art and Art are as defined_above; and Z
represents a single bond or a di vafent group, such as
-0-, -CO, -5-, -S02, -SO, -COO, or -CON(R1)-,
mherein Rl is as defined above. 20 [0036] Specific
exanpl es of such divalent aromatic groups (Ar groups)
i ncl ude groqagmrespeqk8 ely repre- @én;ed by e
foll owi ng fornul &t 37] 25 34 (i [
(R). 5¢( 4 % { 7~ i 8)n
~88 )n
8 |15c:0N_ éﬁs

(R’)m (R*)n (R ®RY,
4}{}-{%@~
)/\jVCH3
CH3 CH3
(R’ m (R*)n (R m R“)n

OO e Dy

[0034] wherein each of R—'r 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,



and ~~J (R7)mCH3" )n 0 /~0 (R)mCH3 (R. 11 -1"' Jr
1 _6-0Ct( -11 ac) CH3 \~\"_"/ CH3 20 [0038]
wherein R7, R8, mand n are as defined above. [0039]
Furt her specific exanples of divalent aromatic groups
(Ar groups) include an unsubstituted or substi- tuted
phenyl ene group, an unsubstitut ed3dr substituted 25
napht hyl ene group, and an unsubstituted or substituted

35 i dyl . 0040] In th thod. of th
presgﬁiliﬁvgngéﬁégi%¥i RS tﬁ%vﬁgﬁy rB§y1 oﬁb%gﬁds
Repr esent at i VHRE iR EpBRm 1 & RPFOUF oft5ouP?
ot T v o T PRE UL, wreddhd s IV FeRseStpdran
conpound ngygﬁgﬁﬁggff@{mﬁ?ﬁéggrfosfigﬁ i %Lé?%&iséng

a branched re into ar ohmat1 ¢ po on-

sate, so | ongdie i, desi g edh eeels ol Lheopr £segty) -

10

15

20

10 vention can be achi eve
car bonat e %9 %Tythe resent__inven-

tlon is
represente y heé 619 o %g“i‘“b‘? mA aql%gerﬁ%t’odr& A"iﬂzlen
15 [0043] wherei), eAql Ly A2 AR A 4 b HEPENIR] ¥ 5

the same or different.

he draryl

[0035] Further examples of divalent aromatic groups
(Ar groups) include a group represented by the follow-

ing formula:

—Arl—Z-Arz—

wherein Arl and Ar2 are as defined above; and
Z represents a single bond or a divalent
group, such as -0-, -CO-, -8-, =803, -S0-,
-C00~, or —CON(Rl)—, wherein Rl is as defined
above.
[0036] Specific examples of such divalent aromatic
groups (Ar groups) include groups respectively repre-

sented by the following formulae:

[CC37]




represents a nonoval ent aromatic group having 5 to 20
carbon atons. [0044] In each of Ar3 and Ar4, which

i ndependently 20 represents a nonoval ent carbocyclic
or heterocyclic aromatic group, at |east one hydrogen
atom may be re- placed by a substituent which does not
adversely affect the reaction, s&&h as a substituent
sel ected fromthe group consistlng of a hal ogen at om
an al kyl group hav 25 ing 1 to 10 carbon atons, an

al koxy group @dwi ng 1 toa@ﬁ 10 carbdmﬁatons a @ignyl

group, a phen gr oup, nyl gra a cyanol
group, an es rou nide r Snd ni C:a
group. Ara a 4 are same or ¥erent.
Represent ati ve exanpl es of nonoval ent aro 5 matic r

groups Ara and Ar4 include a phenyl group, a naphthyl
group, a biphenyl group and a pyridyl group. These

groups nay or not be bstituted th the g
> Gﬁﬁy 99# )ﬁents 45]
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d substitu t or substhy

[
c 10 gr

above- nenti on
Preferred ex
Ara and A '
represent ed :
wl CH3 i -CH3 CH3(yl CH3 CH3 H3 (c)_GC- CH2-C _CHS

15

(R R, R ®RY,

(RT " (Rs n (Rs)n
Bem - Ok
and
R)m 8 8
( (R R CH, R

@:0@0@

. 7
[0038] wherein R, R8, m and n are as defined above.

[0039] Further specific examples of divalent aromatic
groups (Ar groups) include an unsubstituted or substi-
tuted phenylene group, an unsubstituted or substituted

naphthylene group, and an unsubstituted or substituted
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"uJ i and CH3 CH3 CH3 20 [0047] Representative

exanpl es of diaryl carbonates include an

unsubstituted or substituted di phenyl carbonate

compound represented by the following formula: 25

[0048] 37 (RI)a (R9)r\ Il 00 OCO -- 5 [0049] wherein

each of R9 and R10 i ndependently ¥®presents a hydrogen

atom an alkyl group having 1 to 10 carbon atons, an

al kox .0 having 1 to 10 carbon atons, a

cycl o?iﬁyg:r CILiPlgerrbeupgrn ng 5 to 10 ring-form ng carbon

at 10[(3{5@,1 r phenyl oup; .each of p and g i nde-

pendently repzrilgsgﬁfesmggkloﬁt éﬁe%%&f PrEGRnt devesitign.h the

the prQy .t . is an integer .of 2 or nore,.

t he RS(}?H%%% étqﬁielhgarre )%r Cdjlr?p-o%%cisen an bRy Yih isvigually

I nt egey; narne,. .15 Q" re the sa or .

di fferéﬁﬁn?fn [%(5)8@?}; (Sacir%esgggirgr%ﬁp%@gf‘ggn31"8?,‘3%5 O_f aromatic

pr ef eyi@edais i I rs s havin trical

conf i gd'r gti on,ycl “su I’?ﬁggé?l}%?l}gé% tb& é)é}&aoﬁpﬁ%'nmﬁn _t%e method

car boaat enangrasdnt RAYH: 1687, banat ftyted Wwih oo

a | ower al ky?L groSp, 20 €.g.. 'di%t %r%‘%cﬁ%%oﬁaﬁoé“aaw n:rlhy

di -t ediroltyt ¥oRBRUNY €ALOBR used for the purpose of introduc-
ing a branched structure into the aromatic polycarbon-
ate, so long as the desired effects of the present in-
vention can be achieved.

[0041] The diaryl carbonate used in the present inven-

tion is represented by the following formula:
O

ar3-o0co-ard

[0043] wherein each of Ar3 and Ar4 independently
represents a monovalent aromatic group having 5 to
20 carbon atoms.
[0044] In each of Ar’ and Ar', which independently
represents a monovalent carbocyclic or heterocyclic
aromatic group, at least one hydrogen atom may be re-
placed by a substituent which does not adversely affect
the reaction, such as a substituent selected from the
group consisting of a halogen atom, an alkyl group hav-

ing 1 to 10 carbon atoms, an alkoxy group having 1 to




ate. Especially preferred is di phenyl carbonate, which
is the diaryl carbonate having the sinplest structure.
[ 0051] These diaryl carbonates can be used individu-
ally or in conbination. 25 [0052] The ratio (i.e.,
charging ratio) of the aro 38 matic di hydroxy
conmpound to the diaryl carbonate ggy vary depending
on the types of the aromatic di hydroxy conpound and
di aryl carbonate enployed, and the polym erization
condi ti®nsafisaic haieema, pol yenvXayt+otp} eapphanbxiyugepup, a vi-
The di aryl carbonate is generally used in an anount
of fromD.grdep2.H aphno pyedbepabdy &soar0gBbupp ad. Bmide
nol, nore preferably from0.98 to 1.5 nol, per nol of
the ar@rmip carsti hy o Dixyo corpesnd A4 DRE3] Arf the presedne or
specification, the "nolten aro- 10 matic pol ycarbonate
pr epoldinefe r¢rier eiRegftesren Hatd-vey eeranpl e fef mpshdwalent aro-
sinply as "nolten prgpolyner"g ob- tained by reacting
5an ar ametic gitdwysl oy conpdund Mmidlude aigheaiyl group, a
carbonate neans a nolten | ow nol ecul ar wei ght
ar onatiaPiya ¥k FoHat e Halphen vl porguerazdt & oRYHegy begroup.
15 which is being increased by the reaction and has
not yAteTe4EIREPS HEsi¢ediaeviet heetnstitatedywith the
such a_ nolten prepolynmer may be an oligoner. Wth
r espe@PYE G- RS A g Ryt et 1t poT YRR P EhERBRL Bf
the nmoJten aro- matic pol ycarbonate prepolyner used in
t he pr'{aosoe‘#il | RIS SFERE S/ aMEHESe Afs MR Pakeny afomatic

limtation so |l9ong as 4
10 groups Ar and Ar include those which are respectively

represented by the following formulae:

[0046]

CH,

ﬁ—CH ﬁ—é—cn
15 T R T T

CH;

CH3 CH3 H.
A0 LA
& and T[T :

CH; CH; CH;

20
[0047] Representative examples of diaryl carbonates
include an unsubstituted or substituted diphenyl
carbonate compound represented by the following
formula:

25 [0048]



the nolten prepolynmer can be polynerized at the polym
erization tenperature. The average degree of polyneri-
zation of the nolten prepolymer varies dependi ng on
the chem cal structure thereof; however, the average
degree 25 of polynerization of the nolten prepol yner
is generally 39 2 to 2,000. [0054} The nolten

prepol yner used in the present in- vention as a
starting material for producing the aro- matic

pol ycarbonate can he obtained by any conventional 5
met hods. [0055] | Rbke net hool‘éj3 the pr & &if),
invention, the thus '

treated with an in- e r"aby
nol ten prepolynmer to ab=sorb a specific anount of the
inert gas (specifically, 10 the anount of the inert
gas absorbed in the nolten pre- polyner is from0.0001
to 1 Nliter per kg of the nol- ten argmatic

ned

5 pol ycaiGntel e wireapdlry riaich WRMES! Rid@& N ihidepend@ans v

10

15

20

25

the volunme in terns of liter or liters as mneasured
under the rkApERSenhhHer ydrogen pressuar abkylSgroup
di tions) The resultant inert gas-absorbed nolten pre-
pol ymer haiaigi hsbrived @ heaehon aatepreei fam ahbemy ofoup
the inert gas is fed to a guide-wetting fall ner -

i zer devi c%'—ﬁ@xﬂ‘h o EpEtiFarben rafedns e, amﬁmiﬁli -
zation of the inert gas-absorbed nolten prepolynmer is
20 ef f ect ed@TAUP Y B serito i W St TBNE XN G opbFlpely at-

use
ocms 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,

the Rlo's‘are the same or different.
[0050] Of these diaryl carbonates, preferred are di-
aryl carbonates having a symmetrical configuration,
such as (unsubstituted) diphenyl carbonate and a di-
phenyl carbonate substituted with a lower alkyl group,
e.g., ditolyl carbonate and di-tert-butylphenyl carbon-
ate. Especially preferred is diphenyl carbonate, which
is the diaryl carbonate having the simplest structure.
[0051] These diaryl carbonates can be used individu-
ally or in combination.

[0052] The ratio (i.e., charging ratio) of the aro-
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of an inert gas-absorbed nolten prepolyner and a

gui de- wetting fall polynerizer device having a

specific structure is inportant. [0056] In the

present invention, the expression "a 25 nolten

prepolyner is treated wth an inert gas" neans 40

that the nolten prepolyner is cauggd to absorb the in-

ert gas under conditions wherein the polynerization of

the nolten prepolynmer hardly proceeds. Hereinafter,

the stegri(d .dihydt®dy (ddnpdindht ehehdedi®EyencprephYe may

5 ner is treated with the inert gas is frequently re-
ferredrdry aegdiinesi gas @pses pbf othst £pomat{808Thydroxy
Wth respect to the nmethod for treating the nolten

pr epolommgrowid rarah dierygl gasrbdhete émphoyPdf - ahd charpolym-
limtation so long as the absorption of the in 10 ert

gas i i zatel avoldedipriepod yimich saped f oo pde tihegler ion tempera-
condi tions wherein the polynerization of the nolten

pr epoltyans) .hafbey dpprydedsrbbna tter dat memte rfl Ivhenswend -in an
ten prepolyner with the inert gas can be perforned,

for euwste ohyindme Lsk tof b imelt prefeabsvlptform 0.95 to
device. 15 [0058] In the present invention, the anount

of the-ithmadnt mege syl in ftem i et prepdiyekr per mol
is generally in the range of from0.0001 to 1 N

i t er OipitérecaematiG shivdorry couswediter, nore

prefer% |y from0,005 to 0.6 Nliter, per kg of the

mol t e f?ﬁédm Yhetheobrafens srerd figatioay" theaiqodfen aro-

vol ume i n terqp of | .
matic polycarbonate prepolymer" (hereinafter, fre-

quently referred to simply as "molten prepolymer") ob-
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
yet reached a desired level. Needless to say, such a
molten prepolymer may be an oligomer. With respect to
the average degree of polymerization of the molten aro-
matic polycarbonate prepolymer used in the present in-
vention, there is no particular limitation so long as
the molten prepolymer can be polymerized at the polym-
erization temperature. The average degree of polymeri-
zation of the molten prepolymer varies depending on the

chemical structure thereof; however, the average degree

of polymerization of the molten prepolymer is generally



ter or liters as neasured under the normal tenperature

and pressure conditions. Wen the anpbunt of the inert

gas absorbed in the nolten prepolyner is snmaller than
0.0001 NIliter per kg of the nolten prepolyner, the ef

25 fect of increasing the polynerization rate and the

ef 41 fect of the stable productien of an aromatic

pol ycar- bonate are |ikely to becone unsatisfactory.
Further, in the nethod of the present invention, the
anmount2 afo 2E00 nert gas absorbed in the nolten

prepol yner need 5 not be larger than 1 Nliter per kg

of t hel (i1 4 len Tiee mofialeyimpire pEgmaIre SR iRV &HO e in-
found that, by po- |lynerizing the nolten prepolyner

havi ngreabisiorbers & herattniran naestighsfon pheducing the aro-
above-nenti oned anount by the use of the specific

gui demegetitd e Yfedd ripmlatrerdaerbd Coloteyd roed enpl axyedediventional
the present invention, not only is the effect of

i ncr e@§itdipdshe pol ynerization rate re- nmarkable, but

al so the desired aromatic pol ycarbonate can be stably

and eflf4G&3dnt Iy phedmesdotiopfathengresenti davehttioms, the
wherein the nolecul ar weight of the aro 15 matic

pol ycdich bt addie b aaidian anprplamer desiteeatedweith an in-
[ 0059] Cenerally, the anount of the inert gas absorbed

i n t h&5oI%8eh B dfa st cadifepd hendialycafetrsigrdlemeyy to ab-
directly determ ning the anount of the inert gas fed

Lo 20 SCHE PnERPUHS SaBSEHRG Gif GO de Ttordgas arfras i fically,

when e .
E%e amount of the inert gas absorbed in the molten pre-

polymer is from 0.0001 to 1 N liter per kg of the mol-
ten aromatic polycarbonate prepolymer, wherein the N
liter means the volume in terms of liter or liters as
measured under the normal temperature and pressure con-
ditions). The resultant inert gas-absorbed molten pre-
polymer having absorbed therein a specific amount of
the inert gas is fed to a guide-wetting fall polymer-
izer device having a specific structure, and polymeri-
zation of the inert gas-absorbed molten prepolymer 1is
effected. In the present invention, the combined use
of an inert gas-absorbed molten prepolymer and a guide-
wetting fall polymerizer device having a specific
structure is important.

[0056] In the present invention, the expression “a

molten prepolymer is treated with an inert gas” means



nol ten prepolyner is caused to absorb the inert gas
while flowing the inert gas through the inert gas ab-
sorption device, the amount of the inert gas absorbed
in the nolten prepolynmer can be obtained as the differ
25 ence between the anmobunt of the inert gas fed to the
de 42 vice and the anount of thegpnert gas di scharged
from the device. Alternatively, when a predeterm ned
anount of the nolten prepolyner is fed to the inert
gas abeh&OrPhe ofic teyh Cer 6081 Bt NYst BeukBEr togabsorb the in-
having a pre 5 determ ned pressure, the anount of the
inert gas gbs soddedeconditbeonsl vrarpirpohygnpelemsrheation of
obtained from the decrease in pressure in the inert
gas abslos phd bren devépel ymbr chardlgapsedebyist heHereinafter,
absorption of the inert gas into the nolten
pr epol ymerstamese. eret hodsp cah) beinOwkbphoyed mplhen pmepoly-
the case where the inert gas absorp- tion is conducted
5in a beexhis serempedrwiphwhhehineptegadeisr iragdently re-
amount of the nolten prepolyner is batchwise fed to
t he pofsheedzee aevike, “brerh gae ahserphéee shep”.
inert gas absorption is conducted in a continuous man
15 ner 990 hhi dH thheaffadn b &g yiathad fonthrrainy the
fed to the inert gas absorption device and the
resul tRetteROPEYRP | Whelr #AVIRGEhdasnekeggsis no par-
absorbed therejn ,is continuously withdrawn fromthe )
devi cet1§10bB0] 1 Eakia o oR hee abone- denthendgsorption of the in-
loggr;ggqt%%nn%%?rﬁ% v\é?o%ﬁtqc?légrra gégggf%gragsaégr ct:»}:z(r:ted under

conditions wherein the polymerization of the molten
prepolymer hardly proceeds. The treatment of the mol-
ten prepolymer with the inert gas can be performed, feor
example, by the use of an inert gas absorption device.

15 [0058] In the present invention, the amount of the in-
ert gas absorbed in the molten prepoclymer is generally
in the range of from 0.0001 to 1 N liter, preferably
from 0.001 to 0.8 N liter, more preferably from 0.005
to 0.6 N liter, per kg of the molten prepolymer,

20 wherein the “N liter” means the volume in terms of 1i-
ter or liters as measured under the normal temperature
and pressure conditions. When the amount of the inert
gas absorbed in the molten prepolymer is smaller than
0.0001 N liter per kg of the molten prepolymer, the ef-

25 fect of increasing the polymerization rate and the ef-




it is intended to elevate the polynerization rate by

the use of an inert gas for renoving an aromati c nono-

hydr oxy compound (such as phenol) in such a form as

en- trained by the inert gas, is a nmethod in which an

inert 25 gas is fed in a relatively large anmount to a

pol yneri 43 zation device. Howevg{, it has

surprisingly been found that, in the nmethod of the

present invention in which the nolten prepolyner is
causedfdwt ahSorte agtles tp gasSucbYoriSbAda@Na k- BBAL 183Bolycar-
absorption device and the resul 5 tant nolten

pr epolbarert haatengl Albsby bes héesms nuessPpesfatfbdeyamuitther,
of the inert gas is polynerized by the specific

pol ymelmi ZAdte orethend o=f ot prdsgents ideepolymyr the amount of
erization rate very high as conpared to those of the
above-tentingred son\alrdéodrad et tioe sne Nt evhi phepal ymer t need
10 gas is fed to a polynerizer device, but also it

S becond®t mssdiazaen chimmdude kit er qret ikog pof yike boobten pre-

10

very stably on a commercial scale at a rate of 1 t/hr

or YT -a [BegPFesesd dhventorst davexfoming tiat, by po-
long as 5,000 hours) without fluctuation of the

mol ecdi¥Ee iz ing dite soltan fusralgn | hawibbrskeorbed
[OOle:VVth respect to the conventional nmethod in

whi ch " 588 BTyddSid Gt idudig phstementioned amount by
polyngifzer device, the reason why the polynmerization
rate i'$S M3SPdvedS PRI IASh B HdSHat gihdrt ks polymerizer

consi%%%%% as fgl 20 Lom§ﬁlThe transesterifjcation )
r eact 61 i§ g@p &mqq g e present invention, not only is

the effect of increasing the polymerization rate re-
markable, but also the desired aromatic polycarbonate
can be stably and efficiently produced for a long pe-
riod of time, wherein the molecular weight of the aro-
matic polycarbonate can be maintained at a desired
level,

[0059] Generally, the amount df the inert gas absorbed
in the molten prepolymer can be easily determined by
directly determining the amount of the inert gas fed to
the inert gas absorption device. For example, when the
molten prepolymer is caused to absorb the inert gas
while flowing the inert gas through the inert gas ab-
sorption device, the amount of the inert gas absorbed
in the molten prepolymer can be obtained as the differ-

ence between the amount of the inert gas fed to the de-
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rium
conmpo
is co
syste
form
press
| ower
di spl
t here
the c

reaction in which an aromati c nonohydr oxy

und (such as phenol) is produced. Therefore, it

nsid- ered that, by renoving fromthe reaction

m the aromatic nonohydroxy conpound in such a

as en 25 trained by the inert gas, the partia

ure of the 44 aromatic nonofydroxy conpound is

ed, so that the equilibriumof the reactionis

aced toward the de- sired product systemto

byl derparoy e HehearpOU iy es £ Zighe t {98 £ ag8s HOMENEFgedNfrom
onventi onal nethod, for 5 inproving the

pol ymettie atdwice at @1 tietrnias ivedessamen & pisRidtiedmiatdd amount

gas i
nmet ho
the u
pr obl
i nert
i nven
i npro
only
ef f ec

n a large anount. Therefore, the conventiona
cbfi dha tradl berh gsr el yusr pt obf st @ctheohpanyi §gs ab-
se of a large anmobunt of an inert gas (such as a
eAREdTiceEY Mawl achecaresoielrnyg artte r soyct egad Ohatitdea pre-
as). (0062] On the other hand, in the present
edrerminesd pesmrievattiton amtunt sof ente kiabéyt gas ab-
ved despite the fact that an inert gas is used
iSprbeshein thenmmittenwtirgpdlyme ¥ tearn | ye nolttained from
tive for lowering 15 the partial pressure of the

ar onati® ASTHRAGE AR EFRSPBIMAN TH rieeh Jas alheorption

i npro
of th

venent in the polyneri- zation rate in the nethod

dErtESenthimerdts GiRUsatl Hotthee abgamRtian WL tee inert

mechani_sm,wher the inert gas wused in the

conve ot et o dd WEERNGMEH y nBhesgo megicgls can be

rate.

elmtpl%?f%dsgil%rhiesri rl%l yth%eecr;sfeo%qldertehattﬁe \Aj'ﬁnegrt gas absorp-
tion is conducted in a batchwise manner in which a pre-—
determined amount of the molten prepolymer is batchwise
fed to the polymerizer device, or in the case where the
inert gas absorption is conducted in a continuous man-
ner in which the molten prepolymer is continuously fed
to the inert gas absorption device and the resultant
molten prepolymer having the inert gas absorbed therein
is continucusly withdrawn from the device.

[0060] Each of the above-mentioned conventional meth-
ods for producing an aromatic polycarbonate, in which
it is intended to elevate the polymerization rate by
the use of an inert gas for remcving an aromatic mono-
hydroxy compound (such as phenol) in such a form as en-
trained by the inert gas, is a method in which an inert

gas is fed in a relatively large amount to a polymeri-



a nol ten prepol yner having absorbed therein a specific
anount of an inert gas is subjected to polynerization
usi ng the specific polynerizer device used in the pre-
sent invention, continuous foam ng vigorously occurs
25 fromthe surface of the nolten prepolyner in the
polym 45 erization reaction zoneg@f the polynerizer
device. It is presuned that the continuous foam ng
has the follow ing effects. The continuous foam ng
gr eat | yaf bem | devias es Epantaneous g taitmn findhe been found
nmolten prepolynmer 5 and increase the frequency at
whi ch tlodt ) siontiee cueshodebfeenet peegohecihesnoiohhén which
prepolyners in the inside and surface of the nolten
pr epol yimermol ten ebyepotyeas- i s ngathedpobyabksozht anninert gas
reaction rate. Further, the continuous foam ng
gr eat |lyy fagihg tam ebneéehe gasfaksorptionnésmicef ahiethe resul-
nolten prepolyner falling along and in contact with

Sthe guiait imolten pptypeliyrati baviegcebsarbedntherein a spe-
thereby increasing the rate at which the aromatic
monohy@hk Hig mmian@fu*shf#eméﬁ gasnisheotpaeriendshy- the
tem As a result, the gnerlzat[on rate of the pre-
15 poI%ﬁﬁﬁlﬁ%ﬁlmﬁﬂxﬁ%ﬁﬁ¥? ioprdeedce] oneB] onivyhag Bhgopolym-
unexpect edl y. been found that the nethod of the
preseﬁ%r%%ﬂﬁ%ﬁmoﬁa?% wranthgeots e9BParefete those of the
above- nenti oned conventional et hod

e t S TG HRS SRV IRF YRR | 788 EHRdF cEn Bhbph an inert
1020 ¢ QUL Vi d FRY NS SOPTRELE, SR QIYELE Y p GO RPEE N ¢ vecomes
possible to produce an aromatic polycarbonate very
stably on a commercial scale at a rate of 1 t/hr or

more for a long period of time {(for example, as long as
5,000 hours) without fluctuation of the molecular
15 weight of the aromatic polycarbonate.
[0061] With respect to the conventional method in
which an inert gas is continuously fed to a polymerizer
device, the reason why the polymerization rate is im-
proved in the conventional method is considered as fol-
20 lows. The transesterification reaction is an equilib-
rium reaction in which an aromatic monohydroxy compcund
{such as phenol} is produced. Therefore, it is consid-
ered that, by removing from the reaction system the

aromatic monohydroxy compound in such a form as en-

25 trained by the inert gas, the partial pressure of the




that an aromatic pol ycarbonate whi ch has excell ent mne-
chani cal properties can be stably produced for a | ong
period of time w thout fluctuation of the nol ecul ar
wei ght of the aromatic pol ycarbonate. The reason for
25 this also has not yet been elucidated, but is
presunmed 46 as follows. In the npghod of the present
i nvention, when a nolten prepolyner is caused to
absorb an inert gas using an inert gas absorption
devi cegrdmhet inendngagdrosy rebmpowed yi snidwepkyl, so that the
dissolved in the nolten pre 5 polyner, so that the
mol t ereeehdbyimen ¢ ume foratyioh ohsredi splabed toward the de-
pol yneri zer device, differing fromthe case of the
convertiogrdl prediodss ystethi th o yelmpnimpno¥erthe polymeriza-
foam ng of the nolten prepolynmer occurs during the
pol ynerigmtiate ¢ héicesiven,t iins tiree aumatknitiaiaslugte tiod, for
uni form foam ng of the nolten prepol ymer enables the
5 pr oduckfRIPBINGA R ke potaickebordte, hdvi hg necessary to
i mproved mechani cal properties, wherein fluctuation
of thelSf-an SREy 9T ght »flarge awmert ¢ Therefore, the

pol ycar bonate is sup- pressed. 15 [0064] Thus, the
net hodﬂ%"%w?ﬂae]sé?ﬁth%elrﬁ@w R VB BPYS prelpdems ac-

pr obl ens acco the conven- tional nmethods in

whi ch FERAR g forifeEe vl R o%raclrrh@rt gas

an inert gas |nt oI meri zation device.

[ 0065) (347 1 eloﬁ?" A bR RI O Y tand recycle
10 of the inert gas).

[0062] On the other hand, in the present invention,
the polymerization rate is remarkably improved despite
the fact that an inert gas is used only in.a small
amount, which is virtually not effective for lowering
15 the partial pressure of the aromatic monohydroxy com-
pound. The reason for the improvement in the polymeri-
zation rate in the method of the present invention can-
not be explained by the mechanism whereby the inert gas
used in the conventional method improves the polymeri-
20 zation rate. It has surprisingly been found that, when
a molten prepolymer having absorbed therein a specific
amount of an inert gas is subjected to polymerization
using the specific polymerizer device used in the pre-
sent invention, continucus foaming vigorously occurs

25 from the surface of the molten prepolymer in the polym-




nol ten prepolyner is treated wwth an inert gas to
cause the nolten prepolyner to absorb the inert gas
under a predeterm ned pressure under conditions
wherein the po- lynerization of the nolten prepol yner
hardly proceeds. 25 The expression "the nolten
prepolynmer is caused to ab 47 sofy an inert gas"
nmeans that the inert gas is dis- persed and/or
di ssolved in the nolten prepolynmer. The term
" di spessietit Lisedredboveoh nebeat €8 that pbheméPeEér g8%ice. It
is present in the nolten prepolynmer in the formof 5
bubbl eiss tprdhemebytHor Mlse gasnt i gubds N xedi phHak&s CORE follow-
prised of the nolten prepolyner having the inert gas
di sperisen ¢fifrctis. The toemmitoicasol fcedii g ek ctidve fareili-
dicates that the inert gas is present in such a form
as i riidues eponti aezbws tdgittet hob teh phepodyoen poepolymer
thereby 10 forma uniformliquid phase conprised of

5the nmancerngresas Wwhe feadquenpcehet nericlyasoll ssbdwedccurs
therein. In the nethod of the present invention, it
i s eshegwEary thy dieke@lehaat thee ipeepolymers in the inside
di ssolved in the nolten prepolyner. For efficiently
di ssolAfithFUHA Gt s Mol ien tprenml reer pridporsiperincreas-
it is preferred to conduct the inert gas absorption
step didetNGmA L 3Aterdt readel astatqui durther, the

i nterface between the inert gas and the nolten

pr epol PR THO U SR 13 Gdereh? Gkt fatag ethe surface re-
10 50 SR B0 MR S e ok S TS R o
absor%ﬁﬂ%&ct with the guide ih the polymerization reaction
zone, thereby increasing the rate at which the aromatic
monohydroxy compound is removed from the reaction sys-
tem. As a result, the polymerization rate of the pre-
15 - polymer can be greatly improved.
[0063] It has also unexpectedly been found that the
method of the present invention is advantageous over
the above-mentioned conventional method (in which an
inert gas is fed into the polymerizer device to effi-
20 ciently remove the aromatic monohydroxy compound) in
that an aromatic polycarbonate which has excellent me-
chanical properties can be stably produced for a long
period of time without fluctuation of the molecular
weight of the arcomatic polycarbonate. The reason: for

25 this alsc has not yet been elucidated, but is presumed




step under a pressure of an inert gas. [0066] Wth
respect to the type of the inert gas ab- sorption
device used in the present invention, there is no
particular limtation so long as it can be used to 25
cause the nolten prepolyner to absorb the inert gas.
48 Exanples of inert gas absorptpgn devices used in
the method of the present invention include
conventional devices described in "Kagaku Souch

SekkeiSpubal lGhs ri iTal ¥ mbtHe (@ S Y YaSY invention,
(Design and opera 5 tion of Chem cal Devices, No. 2,

Gas A@ﬁmmnacmplfén vispol Meesi 08) 2aus8B- £49aB4orb an inert
(published on March 15, 1981 by Kagaku Kogyosha,

Inc., Tupaminguah bsent praketbssobtiiBnt ¥E18B5OLRLI PRert gas
device, a tray-containing colum type absorption
devi celS st ely devi termbnt i ssolvd® £ol th® &¥Deen pre-
absorption device, a turbulent contact ab- sorption

5 devi c@C Y RS- [SUilRt ithe orobier it epd Lyger t Peuni formly
absorption device, a high-speed rotary flow type
absor pta33ieHevt ddie il vre ziren plévicaevdttfetihg zfngn the
mechani cal force. Further, there can be used a device
15 i n SRR fdeviansierricpsly meathadal inwetico ¢mly non-
al ong aqg in contact with the surface of a guide in
an at MOt IO ngh afndihe e tan mrsrblyrenseceies during

nol t en mer .t.o absorb the inert gas during the

tﬁ‘pre_ poley ,

fall t.grgggyle%QQQﬁﬂq\Rgﬁﬁeqqrtﬁ§ pEep&gsumed that such
10 DU A SER 8 o 30 R I cnabies cne
production of an aromatic polycarbonate having improved
mechanical properties, wherein fluctuation of the mo-
lecular weight of the aromatic polycarbonate is sup-
pressed.

[0064] Thus, the method of the present invention has
solved all of the problems accompanying the conven-
tional methods in which polymerization is performed
while introducing an inert gas into the polymerization
device.

[0065] In the method of the present invention, the
molten prepolymer is treated with an inert gas to cause
the molten prepolymer to absorb the inert gas under a
predetermined pressure under conditions wherein the po-
lymerization of the molten prepolymer hardly proceeds.

The expression “the molten prepolymer is caused to ab-




sorption may be conducted by introducing the inert gas
into a nolten prepolyner which is present in a pipe
for the introduction of the nolten prepolyner into
the po- lynerizer device, thereby causing the nolten
prepolyner 25 to absorb the inert gas in the pipe. In
the nmethod of 49 the present invemntion, it is
especially preferred to use a spraying
devi ce-contai ni ng colum type absorption device or a
devi cesorb vt cindhie gst efiepriepohytetheésinaktoyed ie dis-
fall along and in contact with the surface 5 of a
gui de pearsed aimbsphedesodlaadi herthgaseoltaeregbypolymer. The
causing the nolten prepolynmer to absorb the inert gas
duri ng-atme ‘fdispeherdbdfus¢d0BTPvédsintiecabesttas the inert
absorption device, it is espe- cially preferred to use
a deviaas hiavime sdret shmetbe roelta poepodymehainothehgorm of
gui de-wetting fall polynerizer de vice used in nethod

50f t hyresemtte ienelon. fo¥ena sged~bideid ceiked pedse com-
as an inert gas absorption device, the device does
not fURicksssh @5 @%dﬂ%f’é?n /RFepelyBer Bavitedthaei heprt gas
gas absorption device is effected under 15 conditions ,
wher elc?i%ﬂﬁﬁﬁﬂ yﬁﬁﬁ”r’%ldh of 6 G nlitiPlrEpdispfrabove in-
hardl y proceeds. The use of such a device  (having the

same SHGRAST FHRE (R TreTheddi te-REFEFAY U apren' d%omm as
R MR U Y LR YR e —
10 28 V\Btgl-r}rg fal.!l'lll cprsn?rfllqll_(l){] deﬁ/.lascg %orggrlageclingytge molten
prepolymer having the inert gas dissolved therein. 1In
the method of the present invention, it is especially
preferred that the inert gas is dissolved in the molten
prepolymer. For efficiently dissolving the inert gas
15 in the molten prepolymer, it is preferred to conduct
the inert gas absorption step under conditions wherein
the gas-ligquid interface between the inert gas and the
molten prepolymer is increased to thereby facilitate
efficient contacting between the inert gas and the mol-
20 ten prepolymer, and/or conduct the inert gas absorption
step under a pressure of an inert gas.
[0066] With respect to the type of the inert gas ab-
sorption device used in the present invention, there is
no particular limitation so long as it can be used to

25 cause the molten prepolymer to absorb the inert gas.
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sorption device is advantageous in that the absorption

of the inert gas into the nolten prepolyner can be ef-
ficiently performed in a very short period of tine.

The reason for this is that the nolten prepol ynmer

which 25 is falling along and in contact with the

guide by the 50 action of gravityghas a very |arge
surface area per weight and that the surface renewal

and internal agita- tion of the nolten prepolyner is

ef f ectiixemipi 00 f itnd &t efhs Dibd e tiod r@midhes cas€iofn the
the guide-wetting 5 fall polynerizer device, the

di f f emertderd roft ehengd te satits casrd it 0¥n tire- dd efonventional
prepol yner as between the upper portion and | ower

port i glewifcashelgpamidaqt avi dethgaku Boughl deieti i gusa

fall absorption device is very snmall, so that the

devi c&Hias itzhe Neapdhi [Haitedf Gamatdngsta | @eeid) and Opera-
amount of the prepolynmer with an inert gas per hour.

Ther eftdcg ofeddrexiilaal tDeyigdsie Noet td ,nGdxlAbsorption (Re-
absorption device may be smaller than the

gui deVaded Vg Osdlan)gdl.y Paverdyrdrd devitdel shash arhéfantdieyl s,
have the sane structure. 0068] In the nmethod of the

pr esedSilnbenfageky Kaayoshayr direr-redansat) t Muidhasge packed
in the nunber average nol ecu- |ar weight of the nolten

pr epoFPrEn & YPSe absarptden daydsent ok ravelsantaining column
subst %nti ally smaller than 2,000, nore advantageously

1, 000 *PS B9SCTHLIAN (S CRdv &ntSRX AYddgs A8 HEE siontaining
| ess, wherein the chan in the nunber 20 average

mol ec GPAP eitdRE POSCL Eirh d8Viyerné fahnignt contact ab-

sorption device, a gas-liquid film cross-contacting
type absorption device, a high-speed rotary flow type
absorption device, and an absorption device utilizing
mechanical force. Further, there can be used a device
in which the molten prepolymer is allowed to fall along
and in contact with the surface of a guide in an atmos-
phere of an inert gas to thereby cause the molten pre-
polymer to absorb the inert gas during the fall thereof.
Alternatively, in the present invention, instead of us-~
ing an inert gas absorption device, the inert gas ab-
sorption may be conducted by introducing the inert gas
into a molten prepolymer which is present in a pipe for
the introducti&n of the molten prepolymer into the po-
lymerizer device, thereby causing the molten prepolymer

to absorb the inert gas in the pipe. In the method of



M2 - ML, wherein ML and M2 respectively represent the
nunber average nol ecul ar weights of the nolten

prepol y- ner before and after the inert gas absorption
step. [0069] Wth respect to the tenperature at which

"the 25 prepolyner is caused to absorb the inert gas,
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there is 51 no particular limtaggon so long as the
prepolyner is in the nolten state at the tenperature.
However, the tenperature is generally in the range of

from 1618 tRre 950t C npeet tompl iltfi@neélséci@l@gOpEefa%ed to
preferably 5 from 230 to 270 C. [0070] In the nethod

of théi%ﬁe%eﬁnr&ynnyndewncefcmstapmeﬁ@rt@ﬂumﬂatyp@eabsorptlon
pressure Pg (unit: Pa) enployed in the inert gas

absor (96iFst@p 4 datecsarme Wsion theghesltéhaprépélymer is
reactiaqn pressure enpl oyed for -obtaining the 10 nolten

pr epoldiEtwed %o fakle & i aord piresmm‘eacem'phwledthéosurface
reacting an aronatlc di hydroxy compound with a di

aryl (Paqgl?orgé’t 1€lq g gy @afyﬂQﬁRfailfﬁ tane arml:tmtargﬂm,t i thereby

polycarbonatedﬁ{epoly [0071] The above-nenti oned
pr ess (P& SPFY eQﬂﬁrQEPHﬁmﬂﬁxﬁqrﬁhﬁﬂrbrﬁha Jesrt gas

absor |on st p i H er than the pressure Pp (unit:
Pa) ed§ |- zation step. It is

preferr %7} é Eﬁ pressure Pg and the above-defined
M satls y 't he®f ?oﬁPﬁﬁtlﬁéauﬁPFP§Pt12O Agvice,x it01i3 espe-

X M W t he pressure P unit: Pa) does not
satis y téé pr%%erred to use a %é&lce havgng the same struc-

ture as that of the guide-wetting fall polymerizer de-
vice used in method of the present invention. When
such a device is used as an inert gas absorption device,
the device does not function as a polymerizer device
since the inert gas absorption device is effected under
conditions wherein the polymerization of the molten
prepolymer hardly proceeds. The use of such a device
{having the same structure as that of the guide-wetting
fall polymerizer device used in method of the present
invention) (hereinafter, simply referred to as “guide-
wetting fall absorption device”) as an inert gas ab-
sorption device is advantageous in that the absorption
of the inert gas into the molten prepolymer can be ef-
ficiently performed in a very short period of time.

The reason for this is that the molten prepolymer which

is falling along and in contact with the guide by the




i nequal ity above, the effect of increasing the polym
erization rate and the effect of stable production are

25 likely to beconme unsatisfactory. It is especially

pre 52 ferred that the pressure Pg (unit: Pa)

enployed in the inert gas absorption step is

at nospheric or higher, since thegpate of the inert

gas absorption by the nol- ten prepolyner is increased
and, hence, the inert gas 5 absorption can be

conduciediday ¢5i gifladi syehds devireey 1IhgeesiisfAGe area per
particular limtation with respect to the wupper limt

of t hevgr@ssusmed Pohdtunthe $ayfeopl oyedwad ahlieihnerhal agita-
gas absorption step; however the pressure Pg (unit:

Pa) istiemeviil tlye 2nolied Peepolimss, ipreféeabliyel fagili-~
107 Pa or less, nore preferably 5 x 106 Pa or |ess.

[ 0072]t&beapl 65 fffe miptchddonf dihe arsian f Hehaodusde pretting
pol ymer to absorb an inert gas by using an inert gas

5 absor pid bh plelyneriser udeviceet hoe dhffhrencepin bhe melt
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the inert gas fed to the inert gas absorption zone is

15 causkeIredipe abstrddiclten Phephbynen pscpetyaen, the upper
and a nethod in which a part of the inert gas fed to

t he | MOEFIOHANGLLHE i pprrboe ¢E Ehdsedide peovided in the
absorbed into the nolten prepolynmer. Specific
examMQ£94ﬁ‘W?ﬁ$¥Qﬁr¥ﬁllrﬁﬁ?R%PFh%mu@%vhcﬁe%ﬁoﬂeﬁgiﬁ@allr SO

t he abqve-nenti oned 20 sprayi ng devjce-contai ni ng,

col umwto’i%nﬁ%\%s ‘b%"r‘%nhﬁg-t cgép%.bh%ﬁnw%smaa?heg a large
above- nenti one evice in which the nolten pregolgneg

is m|§ﬂ&ﬂp§63 a ezﬁ%ﬁgflymer with an inert gas per hour.

Therefore, generally, the guide-~wetting fall absorption
device may be smaller than the guide-wetting fall poly-
merizer device even when they have the same structure.
[0068] In the method of the present invention, it is
preferred that the change in the number average molecu-
lar weight of the molten prepolymer in the inert gas
absorption step is substantially smaller than 2,000,
more advantageously 1,000 or less, still more advanta-
geously 500 or less, wherein the change in the number
average molecular weight is calculated by the formula:
Mz - M1, wherein M and My respectively represent the
number average mclecular weights of the molten prepoly-
mer before and after the inert gas absorption step.
[0069] With respect to the temperature at which the

prepolymer is caused to absorb the inert gas, there is



and in contact with the surface of a guide in an
at nos- phere of an inert gas to thereby cause the
nolten pre 25 polyner to absorb the inert gas during
the fall thereof, 53 wherein the inert gas absorption
I's conducted while rmaintaining the internal pressure
of the device at a predeterm nedsievel by
suppl enentarily feeding the in- ert gas to the device
in an anount which is substan 5 tially equal to the
amountnofpdtel dulesd piasi vt tdn hes 1begnaabshebgdepdlymer is
the nolten prepolyner; and a nethod in which an inert
gas i sirditttectigltian rochioedat ntloe at embé eat upe epdiowaerer, the
which is present in a pipe for the introduc- tion of
t he ndlamgrematepot yinergemtathe ol yner raege def 10remceS0 to
Specific exanples of the |atter nethod include a
met hod afsi Ty tohee fesmakel yreft dronkdP sipe a3 Mg’ Gevineee preferably
cont ai ni ng colum type absorption device, or a device

5in whifaen HBGrdia eV brépol yner is allowed to fal
along and in contact with the surface of a guide to
t her ebhP O lc ad e thige metihosh ofr sl pr@sans dosertitdfe it is
inert gas during the fall thereof, wherein the inert
gas i Prefernas tihatdalic eigssure| By i Wit Pae employed in
to thereby cause a part of the inert gas to be

absor 5 iiMeF t 1ges @%%Ptp]r%‘boff’%ﬁ%r%s WHi¢ eSame as or higher
w t hdrawi ng .t he remai nder of 20 the jner as (which,
has n a&egﬁ‘eaﬁ%e@r%c?r} MITIHE € iR %Cﬁe%%y%‘f‘)‘mmg the
fromthe device. the former and |atter nethods,

10the i 8IS eqnaqﬁﬂf-gp%ﬁ%#%ﬂqeﬂ;aﬁ%dgﬁﬁglon pressure employed

for reacting an aromatic dihydroxy compound with a di-
aryl carbonate to thereby obtain the molten aromatic
polycarbonate prepolymer.
[0071] The above-mentioned pressure Py (unit: Pa) em-
15 ployed in the inert gas absorption step is higher than
the pressure Pp (unit: Pa) in the subsequent polymeri-
zation step. It is preferred that the pressure Py and
the above-defined M; satisfy the following inequality:

50 By > 4 x 1012 o yy 26871

When the pressure Pg {unit: Pa) does not satisfy the

inequality above, the effect of increasing the polym-
erization rate and the effect of stable production are

25 likely to become unsatisfactory. It is especially pre-




the anmount of the inert gas needed in the fornmer
method is smaller than that needed in the latter
nmet hod. Fur 25 ther, the inert gas absorption step can
be conducted 54 either in a continuous manner in
which the nolten pre- polyner is continuously fed to
the inert gas absorption device $® thereby cause the
nol ten prepolynmer to absorb the inert gas, and the
resultant nolten prepolymer hav 5 ing the inert gas
absor begr therendt i sSh&qptéauers| v, wihdr apy f&Rm in the
device, or in a batchw se mannerin which the nolten
pr epolymart igadatlcdwipseidrdstep the atmosplhieghs or higher,
absorption device to thereby cause the nolten
pr epolsjmere titheabsard ¢shetheertegasgad apHOTBtidm bhethe mol-
present invention, the term"inert gas" neans a gas
whi ch Ui prepclaney ity cetreased notd erhermeonathe inert gas
pol ycarbonate prepol ymer and is stable under the

5 pol ynetisanntore ot thoreendpeidd iy exaind es whall device.
gases include nitrogen, argon, heliumand carbon 15
di oxi d&*eB=urihere Sartl@stan jiertatyieesvitie| trepert to the
gani ¢ conmpounds which are in a gaseous state at tem
per at WRRe Iatl Hi tc o f Hehermorea sur Ry canbidnatRa jpreegolayed in
mer remains in the nolten state, such as a gaseous
| ower tHhrdrigeditb S shARIRFHL tan Stenbdrwa st prrssure Py
20 above-nentioned inert gases, nitrpgen is especialkg
pr ef er(8d.t [ R4 e oy, 2 thel Quitieatetlasfy frndferably

ol rizer z
10 P yn%,x 10" Pa or less, more preferably 5 x 106 Pa or less.

[0072] Examples of methods for causing the molten pre-
polymer to absorb an inert gas by using an inert gas
absorption device include a method in which most of the
inert gas fed to the inert gas absorption zone is

15 caused to be abscrbed into the molten prepolymer, and a
method in which a part of the inert gas fed to the in-
ert gas absorption zone is caused to be absorbed into
the molten prepolymer. Specific examples of the former
method include a method using the above-mentioned

20 spraying device-containing column type absorption de-
vice; a method using the above-mentioned device in
which the molten prepolymer is allowed to fall along
and in contact with the surface of a guide in an atmos-
phere of an inert gas to thereby cause the molten pre-

25 polymer to absorb the inert gas during the fall thereof,




device used in the present invention is described in
detail, with reference to Figs. 1 and 2. 25 [0075] The
gui de-wetting fall polynerizer device (a) 55 wused in
the present invention is a polynerizer device in
whi ch the nolten aromatic pol ycarbonate prepolynmer is
allowed to fall along and in contggt wth the sur-
face of a guide, thereby effecting polynerization of 5
the nolten prepolynmer to produce an aromatic pol ycar-
bonat evhdiei iyut itk - ived 1 nga § adbsPOby®h | Z&r cdediictedayhile
conprises: a casing having an inlet for the nolten
pr epolmaintaimimpl tlen jepaiyhesréeedi@gofotite device at a
positi oned subsequent 10 to and communi cating with
t he i edetzepoinekriaati dy regaoplaneaionel ppsfeedied the in-
subsequent to and conmunicat- ing wwth the nolten
pr epolsmergdecdy nthe clevi@hdimmn aandwt ¥lickhnis substan-
aromati c pol ycarbonate, positioned sub- sequent to and
5 comurfiicdltihgeauah thetlpolameuny o f ophe 1nesticgasrwhich has
zone, an evacuation device provided in association
with Refn phsorbed an ohe dexttieon peerobifimehe ardiagpethod in
and a w thdrawal device provided in association wth
the outhigth ¢in tieradafy, indifrgteln IMeroduced into a molten
pol ynmeri zation reaction zone has a space which has a
gui de REERAMEhatti hereiRF it texin (2 RERR Hoxnwee ¢t jtroduc-
therethrou%p , )
tion ©Of the molten prepolymer into the polymerizer de-
10 vice. Specific examples of the latter method include a
method using the above-mentioned spraying device-
containing column type absorption device, or a device
in which the molten prepolymer is allowed to fall along
and in contact with the surface of a guide to thereby
15 cause the molten prepolymer to absorb the inert gas
during the fall thereof, wherein the inert gas is fed
to the device in a relatively large amount to thereby
cause a part of the inert gas to be absorbed into the
molten prepolymer, while withdrawing the remainder of
20 the inert gas {which has not been absorbed into the
molten prepolymer) from the device. Of the former and
latter methods, the former method is preferred, because
the amount of the inert gas needed in the former method
is smaller than that needed in the latter method. Fur-

25 ther, the inert gas absorption step can be conducted
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and wherein the polynerization reaction zone is

separated fromthe nolten prepol yner feeding zone 25
through a distribution plate having a plurality of 56

hol es, through which the nolten prepol yner feeding

zone communicates with the polynerization reaction

zone. The guide-wetting fall pol yqgeri zer device (a)

has the capability of producing an aromatic

pol ycarbonate at a 5 rate of 1 t/hr or nore. [0076]

For t ke thierrpdse sofcattabluouy athiaid i Ritghch qusd idyiten pre-
hi gh performance aromati c pol ycarbonate on a
comeroilgimescalse amnta mates1of fled /46 tHe Nitiért idas Sabsorption
re- quired that the guide-wetting fall polynerizer

devi cele¥l cea)t chanhe nedni ausasEhattac tnerlitsdn Qerepldleymer to absorb
present inven- tors have for the first tinme found the

char a¢ther iigteirds gashi eémdshdid d dsar Jdesgessedt dry giepolymer hav-
guide-wetting fall po- lynerizer device (a) for

achi evingg thige 1aieave gesn tibevadbedy tiypossin Specidritciaiuoysly

the present inventors have 15 found that the

gui deWidhdiraynf girforp dihensleviae dod de § Datmdudise grnanner in
have the bel ow nenti oned characteristics (1) to (

5).
Fi rst "RERE Ghedeoléen myeraliymed] yise batathwigeifes () the in-
needs to have the characteristic (1) that the opening
area EBAF CORP) 2bFCorRE 1Rer deica t& ddherehy mpusefhsg molten
t he u&ger ﬁortion 10, . of the casing satisfies the
fol | oRFGCFEPRE &° @Ppozb khe ipgxt gas.

[0073] In the present invention, the term “inert gas"
means a gas which has no reactivity with the molten
aromatic polycarbonate prepolymer and is stable under
the polymerization conditions. Specific examples of
inert gases include nitrogen, argon, helium and carbon
dioxide. Further examples of inert gases include or-
ganic compounds which are in a gaseous state at tem-—
peratures at which the aromatic polycarbonate prepoly-
mer remains in the molten state, such as a gaseous
lower hydrocarbon having 1 to 8 carbon atoms. Of the
above-mentioned inert gases, nitrogen is especially
preferred.

[0074] Hereinbelow, the guide-wetting fall polymerizer
device used in the present invention is described in
detail, with reference to Figs. 1 and 2.

[6075] The guide-wetting fall polymerizer device {(a)



The horizontal cross section is obtained by cutting
the casing along a horizontal plane (a-a'),
intersecting 25 the polynerization reaction zone 5, as
described in Fig. 57 1. [0077] Wen the opening area
(A) is less than 0.7 n2, it is inpossible to produce
an aromatic pol ycarbonate in a desired anmount.
Further, for producing an aro 5 matic pol ycarbonate in
a desired anount while lowering the cost for
producigey tire fiod ywesserat | Diveleyi®®, istaiBol HRELSEAFYdevice
that the opening area (A) be 200 n2 or less. [0078]
The guirdevivistlt itrtge frad 1t quol iz pleVycerfenat 8epdspol ymer
to have the characteristic (2) that the guide 10
wet ti g feall Jowsrdd yarerfiader dewigear(d)isatdstaes vhehfohe sur-
lowing formula: 20 5 A/AB 5 1,000 wherein Ais as
def i nddGfh@fe f guides Wiereyt erfftdttind ))palyhndrization of
represents an 15 m ni num openi ng area (n2) of the

5 cross thee@aldeppranelamd it praduee ah coromext 5c tpelycar-
bottom of the | ower tapered por- tion with the
wi t hdPRRAtedevThe auiER-Met§dner §aly Rolgmwirdeersysvice (a)
as a gfar punp) capabl e of discharging a 20 high
vi sco$iMpPIdftsst:ance. Wth respect to the shape of the
cross section of outlet 7, there is no particul ar
limtatioff; REMEFeNaviing an,ldrlat &Pk Hete durltegn prepolymer,

a
a molten prepolymer feeding zone positioned subsequent

10 to and communicating with the inlet, a polymerization
reaction zone positioned subsequent to and communicat-
ing with the molten prepolymer feeding zone, and an
outlet, for an aromatic polycarbonate, positioned sub-
sequent to and communicating with the polymerization

15 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 of the casing,

20 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

25 through a distribution plate having a plurality of




pi pe having a circular or elliptical cross section.

Bet ween the bottom of the | ower tapered portion and

the 25 withdrawal device, the shape of a cross section

of out 58 let 7 may vary along the |l ength of outl et

7. Further, the opening area of a cross section of

outlet 7 may also vary along thesgength of outlet 7.

Mor eover, be- tween the bottom of the |ower tapered

portion and the 5 withdrawal device, outlet 7 may

ext endsldseariyowgh netyi chaviee anslit e dopopdl gher Theéeding zone
casing nmay have two or nore outlets 7. [0079] In the

nmet hoccammurhiecgrees et th nvlent polymeni 2doiomatéaction zone.

pol ycarbonate or an aromatic pol ycarbonate pre- 10

pol ymehehagu e -are ti ticre aSeldl pod yyree f Za¢ T odedige eéa) shas the
W thdrawn fromthe outlet of the polynerization device

i n t heedmih lofta obiperduetey i at deonatia pohycadgbenate at a
viscosity. For withdrawi ng such a nolten material from

Sthe polahferdfzer tWdwvt car (mOrev t hout | owering the
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quallte/ 15 thereof, the ratio (A/B) nust satisfy the
above-[0ffli ofed thempugpoisee Of MabiYA/PB‘OﬁUCILIIm@) high

[ 0080] The guide-wetting fall poI ymeri zer device (a)

needs ¢ Hde tHOT REEHQEMINGS cawatﬂff%up%écwr@te on a
(© () between the upper peripheral_ si de wal | of the

upper Gf(?‘“l?dﬁq%aoln %Fr?olet e ihriat s F abet O tPle TorRr it is re-
perlpheral rtion,

t he | vver t apere 0
measur€d dtw%"raet %&mt AR EE? &d%%l%%’ﬂ%fﬁro evice

the C%SIn%ave vé%lous characteristics. The present inven-
tors have for the first time found the characteristics
which should be possessed by the guide-wetting fall po-
lymerizer device (a) for achieving the above-mentioned
purpose. Specifically, the present inventors have
found that the guide-wetting fall polymerizer device
(a) needs to have the below-mentioned characteristics
(1) 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.
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fies the followng formula: 120 < C 5 165. 25 [0081]

It is generally considered that the closer to 59 90

t he above-nentioned angle (C), the | ower the anount

of the material used for producing the casing. There-

fore, only fromthe viewoint of |owering the cost for
produci ng the pol ynerizer device,s7t is preferred that

5 the angle (C) is as close to 90 as possi bl e.

However, in the present invention, for transferring a
noltenl.ma- terial having a high nelt viscosity and

causing such a nolten material to fall off fromthe

| ower EHVOf #hen ghiedepeniogt lketa7 (W)t Heutldsawarharg 0.7 m?,
the quality thereof, 10 wherein the nolten material is

ei t heritt hes airrmcaisiidolepdiqqarcbbm earprachcedi o rpé Igcarbonate
aromatic polycarbonate prepolynmer having an increased

pol ymeim Zatdesti nhayrasmuntt .he Famghe r(, C)f omu $ir dd@ odirichiam aro-
the range of from 120 to 165. 15 [0082] Further, the

pol ymEAEer redcsrharatd rin e dqmets%tammmwroxﬂemyowermg
have a plurali of different an l e . For

exanplt& elﬂﬂ?ﬁxﬁ%ﬁnﬂﬁ%ﬂﬂckﬂﬂuﬁhﬁiﬁéixmeﬁﬂﬁﬁtﬂ¢ﬁ)ﬁQﬁlcer it is
different angles (C) when the horizontal cross

sect | EBEATY RS & QRIS ERexadnds L& Poor less.
l[ipti %W % d/ or when the | oyer tagered portion of_ the
casing 18 lanThey At dervat tingpéaloRedamerigesggvace (a)

1, of th fferen I f h I
case, a ed otJ ﬁ%#g tﬁ%‘%gaézé{é¥iéé3 () t é%£¥)e£e guide—

wetting fall polymerizer device (a) satisfies the fol-
lowing formula:
20 £ A/B £ 1,000
wherein A is as defined above for the
characteristic (1) and B represents an
minimum opening area (m?) of the cross
section of the outlet 7.
Outlet 7 connects the bottom of the lower tapered por-
tion with the withdrawal device which is generally a
device (such as a gear pump) capable of discharging 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 circulaf or elliptical cross section.
Between the bottom of the lower tapered portion and the

withdrawal device, the shape of a cross section of out-



i zer device need to be within the above-nenti oned
range. [0083] The guide-wetting fall polynerizer
device (a) 25 needs to have the characteristic (4)
that the length 60 (h) (cn) of the guide satisfies
the following fornula: 150 <_ h <_ 3,000. [0084] When
the length (h) of the guide is snggler than 150 cm
the pol yneri zati on degree of the nolten 5 prepol yner
beconmes unsatisfactory. On the other hand, when the

| engt NLdth)7 afay heagplidieons did gegndgtianc8, @0le€nT. t fBurther,
difference in the nelt viscosity of the nolten
pr epolireromsn et weets tdie 4lppess Posddionomndf | eel epoT -may
tion of the guide becones very large, so that the
prop- dlscertdms alforidiectpr dduroech as Hrad t Lefpol y c afdxeate:, be-
are likely to fluctuate. [0085] The guide-wetting fal
pol ynmerwezer teyiloe:t{a) offreyhdalevan!yapereedupaet bonaand the
plurality of guides. Wth respect to the nunber of

5t he guiiddidyawaheteviicee nowpaketls? tnay | extends t hinearky or may
| ong as the bel ownentioned total outer surface area
(Si) (e of anryeslirig(s)on s ihehioas inige Meghd@vsf thiomr more
2 to 5,000 n2. Specifically, for ex- anple, only one
gui de Hhdistd & total outer surface area (S1) of 2,000
n2 can be used. Alternatively, a plural 20 ity of
gui desl &P lbeInséhe WRENSLh ofthd hbeumrsBarfie ingteqnition, an aro-
outer surface areas (Si) of the guides, is 2,000 nP.

Wien MRS RAHREPIG i &% Hhet TOTRIMSerPOfY G paate pre-

10 polymer having an increased polymerization degree is
withdrawn from the outlet of the polymerization device
in the form of a molten material having a high melt
viscosity. For withdrawing such a molten material from
the polymerizer device (a) without lowering the quality

15 thereof, the ratio (A/B) must satisfy the above-
mentioned formula (i.e., 20 < A/B < 1,000).

[0080]) 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

20 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.

25 [0081] It is generally considered that the closer to
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each having a large total outer surface area, each
gui de may be one prepared by spirally winding a perfo
25 rated plate or wire net which has a | ength of h.
When 61 a plurality of guides are used in the present
i nvention, each guide independently has a length (h)
within the above-nentioned rangesef from 150 to 3, 000
cm Further, when a plurality of guides are used, the
| engths (h) of 5 the guides need not be the sane;

however(® fiutom ddere vheawtbidd ainglably) pregiéicidge anthe amount
aromati ¢ pol ycarbonate wthout fluctuation of the

mol ecwfarthweingitte ofal hesed oforrap  Sd el iyg atbhonaseingt There-
is preferred that the lengths (h) of the guides are

cl ose flaregnerdnot fissm ashensciewsoidf) Ebskobeeindg 00BE) cost for
The nunber of the guide(s) may vary depending on the

shape petening hdwe ver] yridmet zembdeviode t hitt Dol Pe¢8¢rred that
generally from1 to several mllions. Wien the

gui de(tdle iayglree Ei)r argyets i Tl ose respdhicascposstblde However,
hol es of the distribution plate, the nunber of the

gui de(8) they Remsentepetmgion tier porgmeféerningna deolten ma-
gree of the produced aromatic pol ycarbonate and the
anounttaHerledfavinsivey drigh Hee Hunbetcotitheandi gaysing ssuch a
generally from 100 to 1,000,000, preferably from 200

to 2050E0ER tqUEEY )t orHe i ek et rgh¢ algwer end of the
pol yneri,zer device€§ﬁ) needs to have, t he

char a@%&6ss 5% clust)l at WHQWh giowering the quality thereof,

wherein the molten material is either the aromatic
polycarbonate produced or the aromatic polycarbonate
prepolymer having an increased polymerization degree,
the angle (C) must be within the range of from 120 to
165°.

[0082] Further, the polymerizer device used in the
present invention may have a plurality of different an-
gles (C). For example, the polymerizer device has a
plurality of different angles {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.
[0083] The guide-wetting fall polymerizer device (a)

needs to have the characteristic (4) that the length



outer surface area (Si) (nR) of the guide satisfies
the followng formula: 25 2 < Si < 5,000. 62
[0088] The total outer surface area (Si) (nR) of the
gui de neans the area of the overall surface of the
guide with which the nolten prepolyner is allowed to
fall in contact (hereinafter, sucggan overall surface
5is frequently referred to sinply as the "outer sur-
face") during the polynerization. For exanple, when a
pi pe i ghusethasoR e deuiadeset hsfhesopral AgLDbwihg formula:
pipe is sealed so that the nolten prepolyner is
alloned to fall in cpadacthweth @by the outer
surface of the 10 pipe, the total outer surface area
(Si) nEHA T héhsaneaheofl ey bouther osfurtfrec eywifdd hiss panpel ler
and the inner surface (of the guide) with which the
mol t erch@ETepd § ner, does pabymeelzanicondegreeésofiothe molten
included in the total outer surface area (S1). Wen a
3 pl ur alpnspafyeel descemes ugeskt1sfadeoryt alOroutle other hand,
surface area (Si) of the guides neans the sum of the
ar eas Wgfen Hhwoutengtur flak eef othe hguidei deslargegothan 3,000
When the total outer surface area (S1) is less than 2
R, itMs thpotistinkenee phodute Balhrohateeipp of the molten
pol ycarbonate in a desi.red amount. On the other hand,
when tHERDYEIe DA PRENISR LhE SSPREF \PPELI @R gafdt hayer por-

5’000£?%nlg¥ égg)§é¥§§ ggggéggtv£€§ fé?ggfigg %Qgtpgﬁe prop-

10 erties of the produced arcmatic polycarbonate are
likely to fluctuate.
[0085] The guide-wetting fall polymerizer device (a)
may have only one guide or a plurality of guides. With
respect to the number of the guide(s), there is no par-

15 ticular limitation so long as the below-mentioned total
outer surface area (S81) (m?) of the guide(s) is within
the range of from 2 to 5,000 m®. Specifically, for ex-
ample, only one guide having a total outer surface area
(81) of 2,000 m® can be used. Alternatively, a plural-

20 ity of guides can be used, wherein the sum of the total
outer surface areas (S1) of the guides is 2,000 mé.
When it is intended to use a small number of guides
each having a large total outer surface area, each
gulde may be one prepared by spirally winding a perfo-

25 rated plate or wire net which has a length of h. When
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| ymeri zes device becone extrenely high, but also the
properties of the produced aronmatic pol ycarbonate are

25 likely to fluctuate. 63 [0090] It is surprising

that the use of a guide- wetting fall polynerizer

devi ce having the above- nentioned characteristics (1)

to (5) has enabled the stable prggduction of a high

quality, high perfornmance 5 aronatic pol ycarbonate

which not only is colorless but also has excellent

mechar qalunalopey téesgwidaes rate wfed i/ e Oprd®EL: f Dhvention,
a period of tine as long as several thousands hours

or noreadtf gruisleanplaspasidrorigy dsaH, H0endtur &§)) Witiolt the
fluctuation of the nolecular weight of 10 the aromatic

pol yca@bsoreatmen fif08k] fHreye eas ofirawhyl 5het oeBhod0otmt heFurther,
present inven- tion enables the stable and efficient

pr oduétiesn sofel unadhitan afkaplides areonmddd, the lengths (h) of
pol ycarbonate on a commer- cial scale at a rate of 1

t/ hr &hemsiuddess nesd edn bs tthe |sams udiceesk, from the
However, it is considered that, as a nolten

pr epoWHFP A th @ T A takRdy repdudiagmsin erguad-ipatodwearbonate
havin%_absorbed therein an inert gas in the

above ¥ AONEn &d vamdttions afsddie aind aavdian waimdtgiaft ithe aro-
effect is achieved by simnultaneously satisfying the 20
above™fEr€ ERdY ArRCAdtEry diti de Prefieres) thataddia ilengths

to thﬁ ?ff ctz%yhich are, respectively, attributable

to tHE cRAr &bfedinddess 3P HosEs)o Imsr adeifsite as much as

IS possible.

[0086] The number of the guide(s) may vary depending
on the shape thereof; however, the number of the
guide(s) is generally from 1 to several millions. When
the guide(s) is/are arranged in correspondence with the
holes of the distribution plate, the number of the
guide(s) may vary depending on the polymerization de-
gree of the produced aromatic polycarbonate and the
amount thereof; however, the number of the guide(s) is
generally from 100 to 1,000,000, preferably from 200 to
500, 000.

{0087} 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.



consi dered that, when a guide having a | arge surface

area and satisfying the fornmulae recited in the charac

25 teristics (4) and (5) is used, a |arge anount of a

nol 64 ten aromatic pol ycarbonate prepolyner is

allowed to fall along and in contact with the guide

even at a relatively |low tenperagpre, and the surface
renewal of the nolten prepolynmer falling along and in
contact with 5 the guide is effectively performed, so

that i [0@REbmMThe potsilbloter producs addgh(sual id® of the
aromati c polycarbon- ate in a |l arge anount. Further,

by thejuise gliedre et |lared ¢hethowevetaper edrpacéi 68 the
of the casing and the out- |let which satisfy the

f or nulgisldeciitgd whnicthetlohanat df) peepst jymosr (83 abtowed to
(2), it becones possible to shorten the residence

time dfalhelpreshuceet aftoreeina podycasbon-amtevénalhesurface
pol yneri zer device, i.e., a period of time fromthe

poi nt 1% fhemusttwinefrredd i sireply osicete Ywwoteti sur-
pol ycarbonate fromthe | ower end of the guide 15 to

t he pdiafte’n ML Ddithe trekmerizdtion. producednple, when a
matic pol ycarbonate fromthe outlet, so that .

di SCOIPETF% 19 difethd et Slistart ivHietRia tthe IrARLng of the
residence tinme of fhe produced aromatic pol ycarbonate

in th&'F8 yrieriFded diT@ T dih D Prieeriterpo g 0obP| allowed
Ine SHRVSIELONeg AN Adeous PIOCLLSN O AL, or cne
et ho%i fe,t q:%eprteo%%rlt oiunc\{aermsiu% aicse l?I‘::Sreeda f(oSrl )a rt(l:eoanr?sert_he area
of the outer surface of the pipe, and the inner surface
(of the guide) with which the molten prepolymer does
not get in contact is not included in the total outer
surface area (S1). When a plurality of guides are used,
the total outer surface area (S1) of the guides means
the sum of the areas of the outer surfaces of the
guides.

[0089] When the total outer surface area (S1) is less
than 2 m?, it is impossible to produce an aromatic
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.



cial scale production of an aromatic pol ycarbonate
which is perfornmed using a | arge-scale device for a 25
| ong period of time. Needless to say, the cost of such
65 a large-scale device is a very inportant factor in
a commercial scale production of an aromatic
pol ycarbon- ate. One of the advangages of the present
invention is that the cost for producing the
gui de-wetting fall po 5 lynmerizer device (a) having
the chEf@@lerildt iies siilprticindp)thax 10w JROB] Ndghide-
respect to the requirenent as to the di- nensions of
t he potemeingefaldevickymer tde dgewvilee Wvihg 8he above-
expl ai ned above, preferred di nensions are descri bed
10 belnent {@09H|cHdractgriefeiced(1 hato opehi hgs aeeabPed the
(n2) of the horizontal cross section of the upper
porti gitalfle erodust in saf i sfhbsh tdeaIdoryul Righ. BexfoAnance
<_ 180, nore ad- vantageously the formula: 1 <_ A S

3 150. BEFqe0UBs] pykyrackperte twhidk netionlyw B} oblohkess but
openi n area A (n2) of the horizontal cross section
of th@%L?@ e gerallantomegianked hgprereteies mtum rate of 1
opening, area B (nR) of the cross section of the
out | ett/B% 9% MpEe Fo rePamkAd (9 FHIe ARBalordias séweral

formula: 25 A/ B 20 900, nore advantageously the
f or nuIt&CUFRNds P MR e{L W t4¥3Msctas oleng as 5,000

gpglt ﬁg&)ﬁ%ps(z wbe que% éﬁ{e’:tt ¥ iecfn poefri l'peerrr?ollgci:gleax\:lvavl\relaight of

10 the aromatic polycarbonate.
[0091] The reason why the method of the present inven-
tion enables the stable and efficient production of
such an excellent aromatic polycarbonate on a commer-
cial scale at a rate of 1 t/hr or more has not been

15 fully elucidated. However, it is considered that, as a
molten prepolymer to be polymerized, the molten pre-
polymer having absorbed therein an inert gas in the
above-mentioned amount is used, and that a synergistic
effect is achieved by simultaneously satisfying the

20 above-mentioned characteristics (1) to (5) in addition
to the effects which are, respectively, attributable to
the characteristics (1) to (5). For example, it is
considered that, when a guide having a large surface
area and satisfying the formulae recited in the charac-

25 teristics (4) and (5) is used, a large amount ¢f a mol-




i nner surface of the |ower peripheral wall of the
| ower tapered portion, as neasured with respect to a
vertical 25 cross section of the casing, it is
preferred that the 66 angle (C) satisfies the
formula: 125 < C < to 160, nore advantageously the
formula: 135 < C < 155. Wen a plgg rality of
gui de-wetting fall polynerizer devices (such as a
first guide-wetting fall polynerizer device, a 5
secondtgui @eemet i cngelathrpohyter pzepodemeeeisaatinbiedd o
gui de-wetting fall polynerizer device, ...) are used
for stepWl salehevandnint benpatynmettrathengdegeeeveh at a
the nolten prepolyner, it is preferred that the
angl est&ati@ly Cow. tempatathyef henflothul aur€hcS €2newal of
< C !5 ..., 10 wherein the angles A, C2, C3, ..
r especii® digl teprerepehyme hefabbieg nehongneddangl esntact with
(O in the first guide- wetting fall polynerizer
S devi cethe nide ohwl efifectively i perfarhegpl yoethatrit becomes
device, third guide-wetting fall polynerizer device,
.. 1PV0IFAe THe prediee (d)high)qealite gupuetiar pedycarbon-
depend-, ing on various factors, such as the
pol y i ot h HoRIrEROHT ¢ heumibatat dri dihe use of the wall

O e oL 00 B L S0 08 e e out-
orocucal (TRAIE 50 8 TR oS e o Thoie harac-

1o {hereQlen AP ol O Wi 5t £19' Lo o
the residence time of the produced aromatic polycarbon-
ate in the polymerizer device, i.e., a period of time
from the point in time of falling off of the produced
arcmatic polycarbonate from the lower end of the guide

15 to the point in time of withdrawal of the produced aro-
matic polycarbonate from the outlet, so that discolora-
tion and deterioration due to a long residence time of
the produced aromatic polycarbonate in the polymerizer
device can be prevented.

20 [0092] The above-mentioned advantageous production of
an aromatic polycarbonate can be realized when the
method of the present invention is used for a commer-
cial scale production of an aromatic polycarbecnate
which is performed using a large-scale device for a

25 long period of time. Needless to say, the cost of such
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5 h < 2,800 (when a plurality of guides are used,

each guide has a length within this range), nore

advanta 25 67 geously the forrmula: 250 h 5 2,500

(when a plurality of guides are used, each guide has

a length within this range). [0098] The total outer

surface area (Si) (n2) of the 5 ggide also varies

dependi ng on the factors nentioned above in

connection with the length of the guide. How ever, it

i s prefelaegethabléhdetvotal ipuheresyr inperanga faSthr in a
of the guide satisfies the formula: 4 < S1 < 4,500,

nor e advemeagealistgalbepfodoutaon9o€ ahi agomdt0080polQcarbon-
[0099] In the present invention, during the operation

of theapd! yhnd e tWdeviadanteygolyhrerhe aftesenteativanion is
zone is generally kept under reduced pressure and,

t her efidh@t threrecss horparedeaing thel gaidenwetthngefall po-
spect to the casing of the polynerization reaction

zone 1BYRRrizmmg devier takihavisactipabtbavéctesiathcag(l) to
the re-_duced pressure. Wth respect to the shape of

the hot3- ZntA - cross section of the upper portion of

t he ca'dgﬁ there is no particular limtation

Exan‘pléds 1t Hathspgseest ttre ey itrsmidensads fsda itdre di-
of the upper por %81tion of the casing include a .
pol ygSIE AP 13 QP e+ et e, d9Y1¢e PredfEhe eguide, which

t hat Eﬂgﬁipggf of(%h horizon-_tal cross section of ,
t he upper ﬁ,—ﬂ%ﬂ? fa ?ﬁ?%ﬁgﬁ?{F?%ﬁd dimensions are described

below.

[0094] It is preferred that opening area A (m?) of the
horizontal cross section of the upper portion of the
casing satisfies the formula: 0.8 < A < 180, more ad-
vantageously the formula: 1 < A £ 150.

[00951 With respect to the ratio (A/B) of the opening
area A (m®) of the horizontal cross section of the up-
per portion of the casing to the minimum opening area B
(mz) of the cross section of the outlet, it is pre-
ferred that the ratio satisfies the formula: 25 < A/B <
900, more advantageously the formula: 30 < A/B < 800.
[0096] With respect to 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 respect to a vertical

cross section of the casing, it is preferred that the
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a circle or a quasicircle. Fromthe upper end to | ower
end of the upper portion of the casing, the shape of
25 the horizontal cross section of the upper portion
of 68 the casing nay be the sane or different. From
the viewpoint of ease in production of the

pol yneri zer de- vice, it is prefegged that the shape
of the horizontal cross section of the upper portion
of the casing is the 5 sane fromthe upper end to

| ower agnd eof (d)hesatapaTi d¥0rchd if1dhey oast n9.< [{BL0H0, more
Therefore, it is preferred that the upper por- tion of

the casivagtayeryddindriealfodmultdyi SL3mse.cid 155. When a plu-
preferred that the | ower tapered portion of the casing

10 i s neevidrys e fc giick ~wednd richadta thecdutreati fer ddeices (such
aro- matic polycarbonate, which is positioned at the

bott oms of filrst gwadet-ayedrtachgpdralilopafyndrel vasiderides, a
cylin- drical. [0101]] Wth respect to the

gui de-SRewNdh g ufigle-veditimgr falg iprdrymiaviizes: (d8vised 4 nthird
the present invention, when the upper portion of the

casi n§uislecyetidmiac flallt pe Lyowar zetraservddepor-t -On aofe used
the casing is reverse conical, and_ the outlet is

cyl i ndfitc St epmi sies edeapdingd thigaPaltymerizatdondidaameas of the
(D) (cnh of the upper portion, the length 20 (L) (cm

of  t hBCHSESr PESPOLaReIyhd ti AfePréitarars that themangles C1,
the outlet and the length (h) (cm of the guide

sat i sF¢st RE+f ol I-ofRhd SEoT flHeadormula: C1 £ C2 < C3 < ...,

wherein the angles Cl, C2, C3, ... respectively repre-
sent the above-mentioned angles (C) in the first guide-
wetting fall polymerizer device, the second guide-
wetting fall polymerizer device, third guide-wetting
fall polymerizer device,

[0097] The length (h) (cm) of the guide varies depend-
ing on various factors, such as the polymerization de-
gree of the raw material prepolymer, the polymerization
temperature, the polymerization pressure, the polymeri-
zation degree of the aromatic polycarbonate or prepoly-
mer to be produced in the polymerizer device, and the
amount thereof. However, it is preferred that the
length (h) {cm) 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
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[0102] 100 < D 1,000, 5 < Dd50, 25 0.5 :- L/D<_

30, and 69 h - 20 < L <- h + 300. (Wen a plurality

of guides are used, the length of each guide

sati sfies the above-nentioned fornmulae.) [0103] In

the present invention, it is nore preferred 5 that the

i nner diameter (D) (cm) of the uppér portion

satisfies the formula: 150 < D <_ 900, nore advant a-
geously the formula: 200 5 D5 800. It is nore pre-
ferred9¢%@$1Yh§h¢af©EmPtﬁd)2§ﬁt$sh|és2tﬁ%0féwhﬁnaa BluralltY
<- D/d 5 45, nore advantageously the fornul a:

<- 40.°509%1de8 b UpEEf cPRER EHé@etH@SrﬁtPGHQEPDylthln this
satisfies the fornmula: 0.6 < L/D5 25, nDre

advant 53R3esty the for- mul a: O 75 L/D<_ It is

vorti EESSE! T iq Honal ancSl iy s et &%f%afﬁ‘?fff the
55 E?%ﬁ'lf%%”%}sawa&earéeagaa}n?ham ERgt ﬁasgoréaﬁ‘ﬁn%loned
ST e i RSt Res PRER ERETRERETH, Br) chp Sfiage. How-
upper poLLi on. ang V&&Psf{egpgahtﬁ';% (o t8£a;h8uggk6dsur%gce area

satisfy or rmul a:
(When g pfurgl Ly of s gui des;akeousede ENEnt89tN ¥ 51 < 4,500,

more advantageously the formula: 9 £ S1 < 4,000.

[0093] 1In the present invention, during the operation
of the polymerizer device, the polymerization reaction
zone is generally kept under reduced pressure and,
therefore, there is no particular limitation with re-
spect to the casing of the polymerization reaction zone
so long as the casing is capable of sustaining the re-
duced pressure. With respect to the shape of the hori-
zontal cross section of the upper portion of the casing,
there is no particular limitation. Examples 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 preferred that the shape of the horizon-
tal cross section of 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



each gui de satisfies the above-nentioned fornul a.)
[0104] As expl ai ned above, it has not yet been fully
25 el uci dated why the nmethod of the present invention
en 70 ables a stable production of a high quality,
hi gh per- formance aromati c pol ycarbonate which not
only is col- orless but also has gxcel |l ent nechanica
properties, on a conmercial scale at a high
pol yneri zation rate for a 5 long period of tine,
wher ei thé heasDhgchbarbeet gbt sghe bhedaffapehe. From the
pol ycarbonate can be naintained at a de- sired |evel.
Howevevietpeineasdbneaby anhpgbduotéonl af thei ghilymerizer de-
aromati c pol ycarbonate can be produced at a high
pol ynevigat i 0 iatprdyethednebhodtbé sheppr esenhei hoenzontal
10 tion is considered as follows. [0105] In the
pr esentrésveme¢ohomhe Ehtkeplpysrt bert gondefwehei pgsing is the
fall polynerizer device (a), a nolten prepol yner

Shavi ngsainesof berd thereppen epdctdi towapuandobf shej npper por-
gas is fed fromthe inlet for the nolten pre 15
pol ymetien ehethtesasyag. absor bed nol ten prepol yner
feedingazone, and the nolten prepolynmer fed to the in-

ert gablHpebr Fenafiay prlepdl wrafgeRen g aforidhe supper por-
troduced through a distribution plate into the polym L
eri zatH P rehcthoncashRa hbi Ayl dngai @l - whbk it Heasqy 1t is
20, " afgs ber b el en pLenol Xrer i o al | Bhedel0: . coing
1o uide  while | ncreasing, the, RoLyIEr zat]on deoree of. oro-
matic polycarbonate, which is positioned at the bottom
of the lower tapered portion of the casing, is cylin-
drical.
[0101] With respect to the guide-wetting fall polymer-
15 izer device {(a) used in the present invention, when the
upper portion of the casing is cylindrical, the lower
tapered porticn of the casing is reverse conical, and
the ocutlet is cylindrical, it is preferred that the in-
ner diameter (D) {cm) of the upper portion, the length
20 (L} (cm) of the upper portion, the inner diameter (d)
(cm) of the outlet and the length (h) {(cm) of the guide
satisfy the following formulae:
[0102] 100 < D £ 1,000,
5 £ D/d £ 50,

25 0.5 £ L/D £ 30, and
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ten prepolyner. During the fall of the nolten prepoly-

mer along and in contact with the guide, the internal

25 agitation and surface renewal of the nolten

prepolyner 71 are effectively perforned, thereby
effectively renoving phenol and the |ike. As a

result, the polynerization reactgen proceeds at a

high rate. The nelt viscosity of the nolten

prepol yner increases in accordance with 5 the progress

of the polynerizaty an gpeactj ey thug g n- creasing the
adhesion strength of the nolten prepolynmer to the

gui de. (WHeet ef @sleyrd et anefinguddie & heraohs€d, ptke length of
pol ynmer adhering to the surface of the guide increases

as t heeawl ten e egpol ynEie proceessote-hdwet ioned pormndae. )
10 of the guide. This also neans that the residence

time [((102] f{Thetphel presiendt iimvergdcti,ontt iine)mafe tdreeferred
nolten prepolymer on the surface of the guide

i ncreddet the -inreer didme et t 67) ptepbl gfertheippet sportion
falling along and in contact with the guide by the

act i osadfigfrisd thhehaSorila vel§0 |aryes AN aoe o eadyperta-
unit weight and the sur- face renewal of the nolten

pr epolgaas livs tdfef dorimupla:  H} fHrivedl. 8 0thus 1tt He metrieogre-
of the present invention easily enables the

pr odudisirgiechfthathitdie mdtelcul €/ dwetathis B oratthe formula: 6 <
pol ycarbonate froma nolten prepol yner, 20 which is

i nposH/§l & lﬁly":‘rt Hr@n%ea@faratwméﬂy ore Fermehani ?:a$- D/d 40.

agitation t rize evi c This, is neo
advanlE[lz}gé? c{ztg}atde ecerq}'SJeca { satlsfles 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)
(cm} of the guide satisfy the following formula:

h - 10 £ L £h + 250.
(When a plurality of guides are used, the length of
each guide satisfies the above-mentioned formula.)
It is still more preferred that the length (L) (cm) of
the upper portion and the length (h) (cm) of the guide
satisfy the following formula:

h <L <h+ 200.
{(When a plurality of guides are used, the length of
each guide satisfies the above-mentioned formula.)
(0104] As explained above, it has not yet been fully

elucidated why the method of the present invention en-
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the present invention. [0106] Hereinbel ow, an
explanation is made with re- 25 spect to the reason
why the nethod of the present in 72 vention enables a
stabl e production of an aromatic pol ycarbonate
wherei n the nol ecul ar wei ght of the aro- matic

pol ycarbonate can be nmi ntained atpa desired |evel.
In the polynerization reaction perforned in the 5

gui de-wetting fall polynerizer device (a), the anount

of a mlehn Prepudbyaresradiericmg ¢0 4 el gui geal hcy palsesh per-
as the prepol yner proceeds to the | ower portion of the

gui de.fdHoveaves , a1 dnes thind t@el peepedyates winl gh exd boh 5y als col-
adhesi on strength which corresponds to the nelt viscos

10 it ywtlsyedut Hsefloe, exdehl ¢ihe mpaclkmied 1 i pgepatrties, on
pol yneri zer device has a plurality of guides, nolten

pr epolay mammmssiesl stcalspetid itigleightydratat pdnthete for a
gui des have substantially the sane vol une and subst an-
tiallyate pemeodetf tdngosihgreim thrlinebgculae welght of

15 ten prepolymer is continuously fed fromthe nolten

pre- fdis ragtonaded; p AorRrioid eh ¢an o viaint abee@ ahea de-
po- |lymerization reaction zone) to the polynerization

reac- Y45 Zgeel Thécerses, themreReatowdy énds obf mHecular
gui des, mol ten prepol yner masses (having an increased ,
20 polWRteHty A5 ey rRRY Y SRHERIP Hef SR PEPFS 1 2 high

sanme nelt viscosity continuously fall off _to the | ower |,
t aper é?ﬁ’lpvaﬁ*etﬁwtafgq H@fc%é%gt.h%gn%t%im ,thE gt inven-

tion is considered as follows.

[0105] In the present invention which employs the
guide-wetting fall polymerizer device (a), a molten
prepolymer having absorbed therein a specific amount of
an inert gas is fed from the inlet for the molten pre-
polymer to the inert gas—-absorbed molten prepolymer
feeding zone, and the molten prepolymer fed to the in-
ert gas—absorbed molten prepolymer feeding zone is in-
troduced through a distribution plate into the polym-
erization reaction zone having a guide, wherein the in-
ert gas-absorbed molten prepolymer is allowed to fall
along and in contact with the surface of ther guide
while increasing the polymerization degree of the mol-
ten prepolymer. During the fall of the molten prepoly-
mer along and in contact with the guide, the internal

agitation and surface renewal of the molten prepolymer



pol ycar bonat e masses havi ng substantially the sanme po-
| ymerization degree, each of which is produced by al
25 lowing the nolten prepolynmer to fall along and in
con 73 tact with the guide, are collected at the
bottom por- tion of the | ower tapered portion of the
casing, thereby enabling the confjinuous production of
an aro- matic pol ycarbonate wherein the nol ecul ar
wei ght of the 5 aromatic pol ycarbonate i s maintained
at a desd reffd@vielely The SEdSnadot {108 r Sty 28t BgEL Ofel Peremoving
pol yneri zer device wused in the present invention.
[ 0107]phehes laranraitiilce pol year benat ecapiltgctiedk igpIieerization
bottom portion of the | ower tapered portion of the
cas- Ifkdaigidrs poyddadoust ya iididreame f r and e Jautdieicosity
by neans of a withdrawal device, which is generally a
devi ceof (S hnalssen gaaap@ympr havergpdde tapabcbrdynoé with
di s- charging a high viscosity substance (in Fig. 1,

S5dis- diw gerqumgs s dfs thenipdldreswl zatleldwejeaction, thus in-
general, the 15 withdrawn aromatic pol ycarbonate is
ext r uddeasingh e adhaierorart reteth cohtimriouslyen prepolymer
pelletized. [0108] Wth respect to the distribution
pl at e tof thfe swidade- Reeredgrial thsolapeamitzf dde molten pre-
used in the pre- sent invention, the surface of the
di st r RSUMST pﬂdé'teé:lw i gdireraTiace| ek tide f9wiie increases
flat surface, corrugated surface, and a surface i
whi ch 3% $% 6}93&'@% &@qua&fm%rprqqaﬁﬂ% He? dgre hower portion

shape off he distribution plate is
e 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
15 a very large surface area per unit weight and the sur-
face renewal of the molten prepolymer is effectively
performed. Thus, the method of the present invention
easily enables the production of a high molecular
weight aromatic polycarbonate from a molten prepolymer,
20 which is impossible by the use of a conventional me-
chanical agitation type polymerizer device. This is
one of the advantages of the polymerizer device used in
the present invention.
[0106] Hereinbelow, an explanation is made with re-

25 spect to the reason why the method of the present in-
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generally selected froma circle, an ellipse, a trian-

gle, a polygon and the |ike. The shape of the opening

25 of the holes of the distribution plate is generally

se 74 lected froma circle, an ellipse, a triangle, a

slit, a polygon, a star and the like. [0109] The area

of each hole of the distributionpate is generally
fromO0.01 to 100 cnR2, preferably from0.05 5 to 10

cn2, nore preferably fromO0.1 to 5 cnR. The dis tance

bet wearermitaraldnakalts sacend t dtol @ predgetnssal b 4 ofromatic

to 500 mm preferably from25 to 100 nm as neasured

bet we g Itvhrea rdentagres vifetdien mhaiahd Ve @dl axc et idiot esf the aro-
[0110] The distribution plate may have through hol es.

10 Al swtitchedistailnidion qEatle medeasnedibes a desired
attached thereto, so that the holl ow portions of the

t ubes lsotade 3n the bollymestizaltdodi serichitinopegifammed in the
Further, the holes of the distribution plate may have

a t apeiddecmet Fingurtal orpolngngmiiziey devidr prlesecpre amount
specification, the term"qguide" of the guide-wetting

fall SH pnditen eaAre wmathadhepay thitke side increases
| arge value in respect of the ratio of the |ength of

the b&dy thes RRERQUNEIEY PRARERHT &R i IrderRfkuien of the
to the cross section) to the_average pe 20 rineter of

the cPYSEesectPERVEF "t hBEpBRY tePhBEEPCd YRET PRy GhdpPits an

[t aen et reshat Ba e shove atle . ML 1iocos-
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-
polymer feeding zone (which is provided above the po-
lymerization reaction zone) to the polymerization reac-
tion zone. Therefore, from the lower ends of the
guides, molten prepolymer masses (having an increased
pelymerization degree) which have substantially the
same melt viscosity continucusly fall off to the lower
tapered portion of the casing. As a result, aromatic
polycarbonate masses having substantially the same po-
lymerization degree, each of which is produced by al-

lowing the molten prepolymer to fall along and in con-
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erably from50 to 100, 000. [0112] There is also no

particular limtation wwth re- 25 spect to the

nor phol ogy of the cross section of the 75 guide.

General ly, the shape of the cross section of the

guide is selected froma circle, an ellipse, a tri-

angl e, a quadrangle, a polygon haygng five or nore

sides, a star and the like. The shape of the cross 5

section of the guide may be uniformor may vary al ong

the | epgtth with hehguygdede Therguedeleayeteahothewbottom por-
[0113] The guide may be namde of a single strand, such

as a wien af thhe Ioderotapetbadnpprpéomhofhthascheéng,
pretreated so that the nolten prepol ynmer cannot enter

10 t hethemssdhie ofabhingi pee #bsbinthesgpidduntyobeocimde aro-
of a plurality of strands, wherein, for exanple, the
strand®abie podscaubenyee hehereint hbe, mohecyladewaaght of the
be a wwre net or a punched plate. Mreover, the guide

may ber¥feahiwi Pl yCaprerateol fzoatatatnedsateat fggired level.
15 [0114] The surface of the guide nay be_ snmooth or .
rough,7hd? hhyameiken avrrtavagohorheoRrolynerbtgerndevice
the present, invention, it is preferred that the guide

i s colifffarinithe presgnl inveRt#oRod or a thin pipe

e b TEO Y S S funched 2O Pl e e

gui deséotstu(%p gg’rg\‘i‘cgnesdfttig gggro{aégirgdp;iagg%iogrgf 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-
truder and, then continuously pelletized.
[0108] With respect to the distribution plate of the
guide-wetting fall polymerizer device used in the pre-
sent invention, the surface of the distribution plate
is generally selected from a flat surface, a corrugated
surface, and a surface which is thick at a central por-
tion thereof. The shape of the distribution plate is
generally selected from a circle, an ellipse, a trian-

gle, a polygon and the like. The shape of the opening

of the holes of the distribution plate is generally se-



used, wherein the guides are conbi ned using horizontal
supporting nenbers which are attached to the gui des at
25 predetermned intervals along the | engths of the
gui des. 76 As exanples of such conbi ned gui des, there
can be nen- tioned a wire net guide obtained by
conbi ni ng gui des (such as wires,74hin rods or thin
pi pes nmentioned above) using horizontal supporting
menbers which are 5 attached to the gui des at
appr ord el i fin vl Sifd s, @xaapl Eps@f anteryahsepfa slit, a
from1l to 200 cnm) along the |engths of the guides;
conbi nedl ywyore, netsigi casd othe tbilked by conbining a
plurality of wire net guides (which are laterally
ar r anged)0 Usi T ehamezontfaleastp htQ eparft itdge nEMiaribution plate
which are attached to the guides at ap- propriate
i nt er viad syqrfeoraleaniien G0l nteri@0 scrof, frmefierbkily 2dm 0.05
cm) along the | engths of the guides; and

5 t hr ee-tdi nighsimnakioyrec prisifiesdbdyi deon( ih it He fooram’ef Bhe dis-
jungl e gym obtai ned by conbi ni ng guides (such as
Wi r es,targe Higtvaris wrtudi by prgibscenhtholes bpoyererally from
usi ng horizon- tal support materials which are
at t acHeda o Ghewgyui erablppf et | 43 et¢ nt @0 vEls 33 greasured
exanple, at intervals of from1l to 200 cm along the
| engt RSoeaMefuicRite sy ofsthe mukvakly Adjagent holes.

structure. 20 &0117] The hari zont al s%%portin menber s
té‘ﬁ)’élg

are us[é]f]&lo] fd ek@éﬁ!tﬁéb@&ﬁ@aﬁtlattﬁe“i hiougderoles.
10 E:grewg I d%zuitggeg Jiosrtfi@étoivcgr{]gplt;]ge Srﬁa[y?q%\pe oguktagse 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,.

15 [0111] In the present specification, the term "guide™
of the guide-wetting fall polymerizer device means a
body which has a large value in respect of the ratio of
the length of the body (as measured in the direction
perpendicular to the cross section) to the average pe-

20 rimeter of the cross section of the body. There is no
particular limitation with respect to the above ratio,
but the ratio is generally from 10 to 1,000,000, pref-
erably from 50 to 100, 000.

[0112] There is also no particular limitation with re-

25 spect to the morphology of the cross section of the



having a flat, curved or three-di nensional structure.
The materials used for producing the supporting nenber
25 and the guides nay be the sane or different. 77
[0118] In the present invention, it is preferred that
the guide is columar or is a pipe which does not
allow the nolten prepolyner to emger the inside of
the pipe (hereinafter, such a guide is referred to
generically 5 as a "columar guide"), wherein the
di anetenide) (@Meradfly hectoolammsy @fii e sateosd i scthen of
followwng formula: 0.1 5r S 1. [0119] In the present
i nvent tlos, gt hée giis deelsctusédfnom aonkiycley efif etlipge, a tri-
the polynerization of a nolten pre- 10 polynmer while
al | owi amggide avhitadranepe) yaepolpgbal hawninggfamd on more
contact with the surface of the guide, but also for
ret ai néhdes hea notaenapd eplod yhekei n The Poigenof the cross
erization reaction zone for a predetern ned period of

Stine. Teetierdbnthe tgwbdeimanebeoindfioprepdl Ra¥r vasy along
15 closely related to the polynerization reaction tine
and, &Re rendbheel abow eguide- r dHialanbicla inry &rl hgelov.
amount _of _the nolten prepolynmer retained on the guide
beconel 01 htl edded g dc avuidifc &rafda 10k e Sidleasttrand, such
the nelt viscosity of the nolten grepolyner, wher e

¢ V n
the me?% 2VWFScodi tYi R nEPdases #nthtioriBfcEniFhnhefebeen

rogre of th ol yneri zation, reacti on. . Even when a
ol erPETEECHORG ke Pt S B0 btk cPRFRRHVREF { cannof enter
ed

lOVISCOS%ﬁg iﬁ%fﬁ% 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.
15 [0114] The surface of the guide may be smooth or rough,
or may have a protruding portion.
[0115] 1In the present invention, it is preferred that
the guide is columnar (i.e., a wire, a thin rod or a
thin pipe mentioned above), a wire net or a punched
20 plate.
[01i6])] It is especially preferred that a plurality of
guides, such as wires, thin rods or thin pipes, are
used, wherein the guides are combined using horizontal
supperting members which are attached to the guides at

25 predetermined intervals along the lengths of the guides.




the anmount of the nolten prepolyner retained on the
gui de varies depending on the outer surface area of
the 25 guide. In the case of a colummar guide, the
anount of 78 the prepolyner retained on the col umar
gui de varies depending on the dianeter of the guide.
[0120] It is necessary that the gig de used in the

gui de-wetting fall polynerizer device (a) have
strength 5 sufficient to sustain not only the weight

of theguw:denpAsesuch, sl Agoidde yeiddd, ofhéhe can be men-
prepol yner retained on the guide. In this respect,
the t hiickrebs ofi dtdharetguidield sobtpitddrdy Mmniniey guides
guide is a columar guide, it is preferred that the
di amet{@ndhr Jasofwitdees ,guitdien irsodd) dm e ghigwes mesit Dovesld
range of fromO0.1 to 1 cm [0121] It is nore
pr ef embedret)hats itrive hdi mireedrera l rdudmogtirof ndmbeus dehich are
satisfies the formula: 0.15 5r <- 0.8. It is still

3 nore prtdfeatread tchdthet pridiemratteragpiogrigtofintdmvals (for
gui de satisfies the fornmula: 0.2 < r < 0.6. 15
[ 0122fexEme Leat @t dintiggasthfproft Hrquided 24 efrer ablgng the
sel ected fromnetals, such as stainless steel, carbon
st eel lemgdiha 1ofy the @%@lde&rl tegniimed wiom Jrﬁt AukdeR Rb-
and other al l oys, and a polynmer having a high heat re-
si st af@d Nty QBN iR askidel 9% st diel | g bdes

preferred. If deS|red the surface of the qylde may be
t r eat d¥hdichh aneorl ey AAERNIRE) 14T, orizonfal sup-

assivatign or washing with an acid o
10 P porging members wh ch are attac eé é) rhe guides at ap-

propriate intervals (for example, at intervals of from
l 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,

15 thin rods or thin pipes menticned above) using horizon-
tal support materials which are attached to the guides
at appropriate intervals (for example, at intervals of
from 1 to 200 cm) along the lengths of the guides, so
as to form a lattice structure.

20 [0117] The horizontal supporting members are useful
for keeping constant the intervals between the guides
and for improving the strength of the combined guides
having a flat, curved or three-dimensional structure.
The materials used for producing the supporting member

25 and the guides may be the same or different.




[0123] Wth respect to the positional relationship be-
tween the guide and the distribution plate, and to the
25 positional relationship between the guide and the
holes 79 of the distribution plate, there is no
particular lim- tation as long as the nolten
prepolyner fed to the po- lynerizeyp device can pass
downwardly through the dis- tribution plate and fal
along and in contact with the 5 guide. The gui de and
t he di 011dut iTan Hatramyntbeiwrentibyn noit bes ipreferred that
contact with each other. [0124] In the guide-wetting
fall pohynguiderisegotemnasedri nstlepppesehiich does not allow
invention, the guide is preferably provided in
cor r espondenteemi phepbbyhet escoéntbe ths 10stdebofi the pipe
pl ate. However, the guide need not be pro- vided in
corr espodndeticef Wbt h shehhal ggidé iherdferredutot generically
plate as long as the nolten prepolynmer falling

S5t hr oughs tde" epbemnant gobdel ht ewhgereinntbendaamesprh (r) (cm)
the guide at an appropriate position of the guide. 15
[ 0125]oPrichereebumnanpyeidef sabhntiesi khanfehlenéng formula:
guide is provided in correspondence with the hol es of
the distribution gldte im& dde: (1) a manner in which
the upper. end of the guide is fixed, for exanple, to
the uppetl?hnd™ Wd1a REGTeRtte ITVaHE Pl YRS | PeFO%ek cesed not
20 or an appropriate portion of_the casing at _the
pol ymORHY ZERT G F SSE TRt Bo RO KTIERL ERBLOP et g fRlten Pre-

10 g?;f??;g%f@#“%ﬂeéf O 108 "0 8L LP€01ymer to fall
along and in contact with the surface of the guide, but
also for retaining the molten prepcolymer in the polym-
erization reaction zone for a predetermined period of
time. The residence time of the molten prepolymer is

15 closely related to the polymerization reaction time and,
as mentioned above, the residence time and the amount
of the molten prepolymer retained on the guide become
increased in accordance with the increase in the melt
viscosity of the molten prepolymer, wherein the melt

20 viscosity increases in accordance with the progress of
the polymerization reaction. Even when a molten pre-
polymer having a predetermined melt viscosity i1s used,
the amount of the molten prepolymer retained on the
guide varies depending on the outer surface area of the

25 guide. In the case of a columnar guide, the amount of
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(2) a manner in which the upper end of the guide is

fixed to the upper circunferential edge of the hole,

25 such that the guide extends downwardly through the

hole 80 of the distribution plate; (3) a manner in

whi ch the wupper end of the guide is fixed to the

| ower surface of the distributiomgplate; and (4) a

manner in which the guide is welded to a part of the

hole of the distribu- 5 tion plate. (0126] Exanpl es of

met hoddief @re@palsimrg tria: aiRldEnprprere pod yiWiad qupiass varies
downwardly through the distribution plate provided in

t he pakepeadiiner odewinee drcheftald cal ang: qanidié.n cont act

with the guide include a nmethod in which 10 the
prepollydel]i sIal Lewedcteshall tbakythy buddedusedd inothe

by gravity and a nethod in which the prepol yner on

t he diggtidiebwetdning ded i ponessuirdaaedidiiassi vy dguenstrength
or the like to thereby force the nolten prepolyner to

pass éowdieieng tir swgtaime rditstonilputtihen weighs af the guide
15 preferred to enploy a nmethod in which a _

pr edeB6r Ug8d bap @dis ofthehaeimhte e fptdolpranolidnge retained
into the feeding zone of the polynerizer device under

pr ess@Pe th§i Ay i8e -f eéBi KYLipuRPSPERd t RBenbhiekness of the
prepol yner passes through the distribution plate and )

i s al POWEE &6 fFPCrHaRitg afder2dhen Ldeacts it t9PHmnar guide,
gui de by . gravity. [0127] In the nethod of the present, ,

T ont i Breiebios o Ehatt Gh e aBIT A Gt B AP auide is

reactin n atomatic_ .
lngt e above-mentiocned range of from 0.1 to 1 cm.

[0121] It is more preferred that the diameter (r}) (cm)
of the guide satisfies the formula: 0.15 < r £ 0.8. It
is still more preferred that the diameter (r) {cm) of
the guide satisfies the formula: 0.2 < r £ 0.6.

[0122] The material used for the guide is preferably
selected from metals, such as stainless steel, carbon
steel, Hastelloy, nickel, titanium, chromium, aluminum
and other alloys, and a polymer having a high heat re-
sistance. Among them, stainless steel is especially
preferred. If desired, the surface of the guide may be
treated with, for example, plating, lining, passivation,
or washing with an acild or phenol.

[G123] With respect to the positicnal relationship be-
tween the guide and the distribution plate, and to the

positional relationship between the guide and the holes



di hydroxy conmpound with a diaryl carbonate is caused
to absorb a specific anount of an inert gas, and the
re 25 sultant inert gas-absorbed nolten prepolynmer is
polym 81 erized by using a specific guide-wetting
fall polymer- izer device, the polynerization reaction
is generally perfornmed at 80 to 360 C. The
pol ynmeri zer device used in the present invention has
no nmechanical stirrer and, 5 hence, there is no seal ed
porti opffohetdesstibueion ghetef otReranienhbapaetotular limi-
air or the like into the po- lynerizer device can be
suppr esseitohoaa Veny kswthevebltekoprépoiymeasdad tb the po-
IS possible to performthe polym erization reaction
at a teyperateredehicd csnhpgberddenvhadliyhahrbnghhéhe dis-
case where a conventional polynerizer device having a
mechantcdbusionreplate asddfahbweleng anfiein contact with the
pol yneri zation reaction tenperature need not be so

3high, eugde. a Thanmariderand |tdee dis 30wt idr012Bite may be or
the pol ynerizer device used in the present 15
i nvent?an, neurbaginhecnbaft ofitheepebpotyasr al ong and
in contact with the guide by gravity, the prepolyner ,
is spbhtahbodsdt yha iwié%f"wqé‘rﬂétg/ iRyl Ererizer device
effective surface renewal, Therefore, the |, )
pol yner$sdt 1dntheapreseoh proereienevkhe gguide is preferably
relatively, |Low fenperature. 20 The, pol ynerj zati on .
reacti%ﬁo¥€ﬁ% raft u %rF§S%?%@%P%%IVI€ ng?ﬁeh? figeCbs the dis-

10 g]gmo}ggﬁggﬁ%gn?%%g%r ngPc{mPe?feveerra,bl%e fgruoi elSHOeeEc? r1207t0 bCe' pro-

vided in correspondence with the holes of the distribu-
tion plate as iong as the molten prepolymer falling
through the distribution plate gets in contact with the
gulde at an appropriate position of the guide.

15 [0125] Preferred examples of manners in which the
guide is provided in correspondence with the holes of
the distribution plate include: (1) a manner in which
the upper end of the guide is fixed, for example, to
the upper inner wall surface of the polymerizer device

20 or an appropriate portion of the casing at the polym-
erization reaction zone, such that the guide extends
downwardly through the hole of the distribution plate;
(2) a manner in which the upper end of the guide is
fixed to the upper circumferential edge of the hole,

25 such that the guide extends downwardly through the hole




met hod of the present invention is that a satisfactory
pol yneri zati on degree can be achi eved even at a | ower
25 reaction tenperature than in the case of the
polymeri 82 zation using a conventional polynerizer
devi ce having a nmechanical stirrer. One of the
reasons why a high quality, highggerformance aromatic
pol ycarbonate (which is free fromdiscoloration and
| owering of properties) 5 can be obtai ned by the
met hodo ofthdedpsesephic ioNeplaos; i(3)thahahher in which the
pol yneri zati on reaction can be perforned at a
rel ativepyr | ondtenpenat g ede [ 0429] xta tbetnet hodedf surface of
the present invention, an aro- matic nonohydroxy
conpoumme(@1@tr1BMEﬁ@h)platéprﬂﬁd 19) dar maginkhein Wthh the
pol yneri zati on reaction. The rate of the
pol ymegu zde | Dan webhddd oo canpdeti ofreasedoby o€nbkendistribu-
t he above-nenti oned aromati ¢ nonohydroxy conpound from
Sthe potimmerpkateon reaction system [0130] Preferred
exanpl es of nmethods for renoving the 15 aromatic
monohy i@ bX§] ¢ dixsaywice s ey metghmtm|fjorf reangireg the molten pre-
pol ymeri zation reaction systeminclude a nmethod in
whi ch R@LymRY ttQasa whi ¢owridesd hvt thdveghetheafifetribngion
pol ynmerization reaction, such as nitrogen gas, argon
gas, HelatsnRpeevided bbh @h%xp@byrggglzarléﬁmcayaﬂ cdpll along
20 bon gas or the like, is introduced into the
pol yneti ek Gravkaet whthsthe g%h%%el@ﬁéuﬁ9 preabbed in which

aronatlc nono- hydr oxy conpound in such a form as
entrmqﬂﬁiﬁﬁﬁR?%ym?F 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
15 preferred to employ a method in which a predetermined
amount of the molten prepolymer is fed into the feeding
zone of the polymerizer device under pressure using a
feeding pump, and the molten prepolymer passes through
the distribution plate and is allowed to fall along and
20 in contact with the guide by gravity.
[0127] 1In the method of the present invention in which
a molten prepolymer obtained by reacting an aromatic
dihydroxy compound with a diaryl carbonate is caused to
absorb a specific amount of an inert gas, and the re-

25 sultant inert gas-absorbed molten prepolymer is polym-




ert gas; and a nethod in which the polynerization
reac- tion is performed under reduced pressure. These
nmet h- 25 ods may be used in conbination. 83 [0131]
When an inert gas is introduced into the poly- nerizer
device, there is no need for introduction of a |arge
amount of the inert gas into the golynerizer de- vice
and the inert gas nay be introduced in such an 5
amount that the inside of the polynerizer device is
mai nt aé neged Peuddind N&r §pgast atngaphereett043d2fFaThepol ymer-
preferred reaction pressure in the polyner- izer
devi cel zseddewni ¢de phespol yhevenit bonvaeaesida- is generally
pendi ng on the type and nol ecul ar wei ght of the aro 10
mat i ¢ peot Soamddnat e8 @ ot be3 pd ol0cedhd e pohemere z alewice used
tenperature and the |Iike. However, when the aromatic
pol ycarbonz eprssgriodimesant iom basohtenepheapbbyhestobrer and,
tained from bi sphenol A and di phenyl carbonate, the

5 pr ef erhestce eathevm b3 exgusealedapotbibovEorwhbe sharIsr.
nunber average nol ecul ar wei ght of the nolten prepoly-
mer i sITRIB0RHR, |awsenthenge eefuaeri er pikeet dbtyinko the po-
the range of from400 to 3,000 Pa; when the nunber
averagﬁwn%ﬁﬂ%ﬁﬁn%ﬁV%@$g%@noﬁet%@Pmﬁ¢¥§ﬁdpF@p@IVﬁﬁv few level.
in the range of from5,000 to 10,000, the pressure is
pref erZP DY 19R3PRr rhhghS OPOWBW-%O‘:@OP%B@O% thggprolym-
when the, nunber average nol ecul ar weight of ,th
mol t erf PrEbotSR TRACTEO i 7 hEFMABL b et‘ﬁ@ﬁ?e%%u?égher

i s referabl 300
P ﬁét in the case where a conventional polymerizer

10
device having a mechanical stirrer is used; however,
the polymerization reaction temperature need not be so
high, e.g., a temperature close to 300 °C.

[0128] In the polymerizer device used in the present

15 invention, during the fall of the prepolymer along and
in contact with the guide by gravity, the prepolymer is
spontanecusly stirred, thereby causing an effective
surface renewal. Therefore, the polymerization reac-
tion proceeds even at a relatively low temperature.

20 The polymerization reaction temperature is preferably
in the range of from 100 to 290 °C, more preferably
from 150 to 270 °C. One of the advantages of the
method of the present invention is that a satisfactory

polymerization degree can be achieved even at a lower

25 reaction temperature than in the case of the polymeri-
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Pa or less, nore preferably in the range of from20 to

250 Pa. 25 [0133] Wien the nethod of the present

invention is 84 practiced, it is possible to produce

an aromatic poly- carbonate having a desired

pol ymeri zati on degree using only one guide-wetting

fall polymerizer device. How evegfy depending on the

pol ynmeri zati on degree of a nol 5 ten prepolyner as a
starting material or the desired productivity of an

ar omatdat iRQ AP Ratdndnt Sortd SpoPyé eI i€ ddvice having a
enpl oy a node in which two or nore guide- wetting fal

pol ymeddctein ideMli GaS Afer COnReCbEd the I€addnes whand tHigth
steps (Il) and (I111) are performed in 10 each of the

gui de-gueiltiityg fraldh e nfiemazete demintesi ¢ olneidbynate (which
i ncrease the polyenrization degree of the aro- matic

pol ycdrsbdinatee.f rEm <l irmmbel arsatpireef earicedlowethad af moperties)
and reaction conditions which are appropriate from

the vicew pe mbtefindtk polthemethodroficegheendsente dfvention
prepol ymer or the aromatic polycarbonate to be

pr oduded thedn the iprdepermerat joms alettebmi ¢4n ries peerformed at
to each of the polynerizer devices. [0134] For
exan‘plaere\mérﬂteﬂef Pevy reamipendBiredegr ee of  the

pr epol i s_increased by using a systemin which 20

afir t0 L?i]deI%erPn@eFBPFl pél )Fgﬂﬁr Presegéyiiggengion, an aro-
second gui de- vvettl ng fall polynerizer device, a third

gui dema%é ATl FRIIFOHEE deiTe, Rhenstth is formed

gui de-wettin gC
during the polymerization reaction. The rate of the

polymerization reaction can be increased by removing
the above-mentioned aromatic monchydroxy compound from
the polymerization reaction system.

[0130] Preferred examples of methods for removing the
aromatic monohydroxy compound {(e.g., phenol) from the
polymerization reaction system include a method in
which an inert gas which does not adversely affect the
polymerization reaction, such as nitrogen gas, argon
gas, helium gas, carbon dioxide gas, a lower hydrocar-
bon gas or the like, is introduced into the polymerizer
device, so as to remove the by-produced aromatic mono-
hydroxy compound in such a form as entrained by the in-
ert gas; and a method in which the polymerization reac-
tion is performed under reduced pressure. These meth-

ods may be used in combination.
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fall polynerizer device and so on are connected in se-

ries in this order, the total outer surface areas of

25 the guides in these guide-wetting fall polymerizer

de 85 vices may be in the follow ng rel ati onships: Sl

> S2 S3? S4 > ...., wherein Si, S2, S3 and $4,
respectively, represent the totas outer surface areas
inthe first, second, third and fourth gui de-wetti ng

fall polynerizer 5 devices. Further, the

pol ynmg0ilzdt]i onheraahi onekengesaist inerodycbd theosame poly-
anong all of the polynerizer de- vices. Alternatively,

t he pokyterirz alevire,eaticren itsemo pereat o nayt aeluction of a
vari ed so that the polynerization reac- tion

t enpedatrgee ansuntc tdasde iimeadc @gadansd ovtthte tod yierizer de-
order of arrangenent of the polynerizer devices (i.e.,

from vheef anst the liastrtggiade maat tiend ritaddduseldy mer iszerh an
devices in the above-nentioned systen). Simlarly, the

pol ymamozati ¢hapr ébeuriasige lof ttihe Paiyreriigraldevifce is
the pol ynerizer devices, and, alternatively, the polym

15 er maantganedade be pmestmré Ry [BEnggPhereso t hat

t he polgnerlzatlon reaction pressure is decreased in

accor L 0darde ﬁP?hPFﬂéeéFﬂérr@FCEFPEnEEREEPIBf1Fh§he polymer-

pol yneri zer. devices (i fromthe first to | ast

pol yné?ﬁfefﬂearécevué@@ |lﬁ1 tt‘ﬁl@ %W@%ﬁﬂv@ﬁ‘é&%yéftaéfrﬁes de-

20 [0135], .For exanppl e, when two -wettin | I

pol y- PREFLDE: O&ew@ere émd Fie Sopalia Vehede. i ey 2o~

gﬁ:gemagf nﬁé'é%%g ona e to %et%%od%%%%ndthe polymerization
temperature and the like. However, when the aromatic
polycarbonate is produced from a molten 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
range of from 400 to 3,000 Pa; when the number average
molecular weight of the molten prepclymer is in the
range of from 5,000 to 10,000, the pressure is prefera-
bly in the range of from 50 to 500 Pa; and when the
number average molecular weight of the molten prepoly-
mer is more than 10,000, the pressure is preferably 300
Pa or less, more preferably in the range of from 20 to

250 Pa.

[0133] When the method of the present invention is



pol yneri zer device") are connected in series to

thereby increase the polynerization degree, it is

preferred 25 that the total outer surface area (Si)

(m2) of the 86 guide used in the first guide-wetting

fall polynerizer device and the total outer surface

area (S2) (nm2) of the guide usedghn the second

gui de-wetting fall poly- nerizer device satisfy the
following formula: 51 S S1/S2 5 20. It is nore

pref erpegdlct haddf het t D apbossiBlestbf peedaceaan Stomadic poly-
S2 satisfy the followwng fornula: 1.5 < S1/S2 :- 15.

[ 0136] carbdhet aehdotnof at despredepdl ymeentaohonwiegrae using
10 plurality of polynerizer devices are used, it is
neces-oshy yondagurdetwettihg fimllepopympoliyeer deedceo How-
the po- lynerizer devices have absorbed therein an

inert gasr, doperdinplen whenpthemepitehipnegebyeerof a mol-
wi thdrawn from the first polynerizer device has an
Sinert ter poepehymds aspwerstanhiogoodtekialt er, thhedesired
mol ten prepol ynmer may, if desired, be caused to

absor PEOPIRHEY Bt yi e damndtemat b¢ Hﬁlj{ﬂérbogé?,ebylt is also
using an inert gas absorption device before the

nol t erPPREPOT§FekC | enp ey td Pade steowdiphl jyvoneri pepe guide-
devi ce. Gbnerall the nolten prepolynmer with 20 drawn

from t¥etEingt yR%%Y@%?lH%Ql@%VhﬁgsaaF%lﬁQnP?GEPQ in se-

hence, nost

| ow vi scosit of in
absor betF¥n %/IHZ HRT t BHERF eb%H/n%‘Fdf éBI% i‘ﬁ% P?F§Pr’ﬁ8d in
10 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
15 prepolymer or the aromatic polycarbonate to be produced
can be independently selected with respect to each of
the polymerizer devices.
[0134] For example, when the polymerization degree of
the prepolymer is increased by using a system in which
20 a first guide-wetting fall polymerizer device, a second
guide-wetting fall polymerizer device, a third guide-
wetting fall polymerizer device, a forth guide-wetting
fall polymerizer device and so on are connected in se-
ries in this order, the total outer surface areas of

25 the guides in these guide~-wetting fall polymerizer de-
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| ymerizer device gets released fromthe nolten

prepoly- nmer during the polynerization perforned in

the first 25 polynerizer device. Therefore, it is

preferred that 87 the nolten prepolyner w thdrawn

fromthe first polyner- izer device is caused to

absorb a fresh inert gas prior tgsthe feeding of the

nol ten prepolyner to the second polynerizer device.

The fresh inert gas absorbed in 5 the nolten

prepokMnRys Waiyh@eavih faremadia duird RO BInsHZeE: s1 = 52 2
devi ce nmay be or may not be the sane type as that of

the i & gas xahsarhediHardilie 9| ten, wEpohgned, fedspectively,
to the first polynerizer device. [0137] In the present

I nventrepresene aheratdta pauwrsar -subif et med s jo ocheeflirst,

at arate of 1 t/hr or nore. Since an aromatic

hy dr o coom o wid. doly aprdo dieoett Id i imdp twet tgiong  fall polymerizer
| ymeri zation reaction is renoved fromthe reaction

sys- tewides.i sFnstbezar gheopbdynerhgatibonereaction tempera-
prepolyner as a raw material into the polynerizer

devi c&uge Fayate rhenfame iandiigrarl tHarkle tyakymerizer de-
[0138] The feeding rate of the nolten prepolymer var-

i es d@PERG-nghdherRatpBryier Rt POAYREFLEatiRsr a8RCAHEN tem~
the pol yneri zation degree of the aromatic ) )

pol ycREEGAEE MY e prddice o Hdtady dhe Rl &R a;ion reac-
when the aromati c 20 pal ycarbonate is produced at a

rate SO0 CARPS TRt & éé%ijﬁ’&rr‘%ﬂsﬁdof”t REGdadiFe with the

prepol el 13 denetallin o 19d TS O d&kds e,
from the first to last guide-wetting fall polymerizer
devices in the above-mentioned system). Similarly, the
polymerization 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-
dance with the order of arrangement of the polymerizer
devices (i.e., from the first to last polymerizer de-
vices in the above-mentioned system).

[0135] For example, when two guide-wetting fall poly-
merizer devices (i.e., the “first guide-wetting fall
polymerizer device” and the “second guide-wetting fall
polymerizer device”) are connected in series to thereby
increase the polymerization degree, it is preferred

that the total outer surface area (51) (n@} of the
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production rate of the aromatic pol ycarbonate by 10 to

500 kg/ hr. 25 [0139] The reaction for producing the

aromatic poly 88 carbonate fromthe aronatic

di hydroxy compound and the diaryl carbonate can be
performed w thout using a cata- |yst. However, if

desired, the reaction can al so begperforned in the

presence of a catalyst for the purpose 5 of increasing

the polynerization rate. Wth respect to the

cat al ysiidd hesel iish nheparitdallaridd-mdtedion 8511 ohglymerizer
as the catalyst is conventionally used in the art.

[ 0140Hemtanplaesi afhecatcalalstatione] siderady dieed des2 of () of

al kali metal and of an alkaline earth netal, such as

10 | tchieumuiyicr avsiedie,irs adicumdyedrdxgudiele pottasisignfall poly-
hydr ox- ide and cal ci um hydroxi de; al kali netal salts,

al kal mee i zear tdewietealsadalsttyy anee didtlewiary ommoni aim

salts of bo- ron hydride and of alum num hydride, such

as lithium al uningnshy@8ei de20sodi um boron hydri de and
tetranmethyl 15 ammoni um boron hydride; hydrides of an

al kal il tmdsamozied preffeqres Rdlathd heartdt avetuites gibr face areas

l'i thi um hydride, sodium hydride and cal ci um hydri de;
al koxSdegngf S2n saitisga itheetfsll Lowinss Sarmulen i ne

earth netal, such as |ithium nethoxide, sodium
et hoxi de and cal &i-@nSnBiKER =0lPde; aryloxides of an
and of an alkaline earth nmetal, such as

al kal i
& i AR oER dEhe <Bar Anf nREnERe PAESCREqABYRRRLOR; uhen 2

phenOX|de Li O Ar- OLi. wherein r.epre-
urality of polymerizer devices are used, it is neces-

sary that each of the molten prepolymer fed to the po-
lymerizer devices have absorbed therein an inert gas.
For example, when the molten prepolymer withdrawn from
the first polymerizer device has an inert gas content
lower than 0.0001 N liter, the molten prepolymer may,
if desired, be caused to absorb a predetermined amount
of an inert gas by using an inert gas absorption device
before the molten prepolymer is fed to the second poly-
merizer device. Generally, the molten prepolymer with-
drawn from the first polymerizer device has a rela-
tively low viscosity and, hence, most of the inert gas
absorbed in the molten prepolymer fed to the first po-
lymerizer device gets released from the molten prepoly-
mer during the polymerization performed in the first

polymerizer device. Therefore, it is preferred that
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sents an aryl group, and NaO Ar-ONa wherein Ar is as

defi ned above; organic acid salts of an al kali netal

25 and of an alkaline earth netal, such as |ithium

acetate, 89 calciumacetate and sodi um benzoate; zinc
conmpounds, such as zinc oxide, zinc acetate and zinc
phenoxi de; boron conpounds, suclgsas boron oxide,

boric acid, so- diumborate, trinmethyl borate,

tributyl borate, 5 triphenyl borate, ammoni um borates

repr eset edlhen Reedodrymd raiw (HRHRRIRNK R R3RGt polymer-
wherein R, R2, R3 and R4 are as defined above, and
phosphaerirumehdrat € reeprsed sentadtsdnb thef fetmiresrt gas prior
(R R2R3R4) PB(R R2R3R4) wherein R, R2, R3 and R4 are

as deftionedtealf@eeling ldfc dmhec ondaerd predd Isuedr axo the second
silicon oxide, sodiumsilicate, a tetraal kyl- silicon,

a t et padyyesiilziegomicamaadi pliberyfreshylineethgrpsibisoobed in
ger mani um conpounds, such as germani um oxi de,

ger mafhenmodttesc Mrepicdemege migtidnawat Hndmigrendirst polymer-
ger mani um phenoxi de; tin conpounds, such as tin oxide,

15 a dizgkrk devilgeoxiade bea afi @laky Indth beartiexdame tyHe as that
ace- tate, tin conpounds having an al koxy group or

aryl oRf t§eodperdndad donpecsdh tde adhien prepolymer fed
tributoxide, and organotin conpounds; |ead conpounds,

such &9 F@&dfé%ﬁ&epgiﬁﬂﬁf%%ﬂﬁ '1q%ad car bonat e,

basi c | ead carbonate, and 20 al koxi des apd aryl oxi des

of |ed@1or lor §AnblBaBre8RPEMI ¥ BRPSBRds th8uERCREtAC Polycar-

Sart “BRBekequd: Srkary o amAumete of 1t AT since

an aromatic hydroxy compound by-produced during the po-
lymerization reaction is removed from the reaction sys-
tem, it is necessary to feed the molten prepolymer as a
raw material into the polymerizer device at a rate
which is higher than 1 t/hr.

[0138] The feeding rate of the molten prepolymer var-
ies depending on the polymerization degree therecof and
the polymerization degree of the aromatic polycarbonate
to be produced; however, for example, when the aromatic
pelycarbonate is produced at a rate of 1 t/hr, the
feeding rate of the molten prepolymer is generally in
the range of 1.01 to 1.5 t/hr, which is larger than the
production rate of the aromatic polycarbonate by 10 to
500 kg/hr.

[G139] The reaction for producing the aromatic poly-
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salt; antinony conpounds, such as antinony oxide and
anti nony acetate; nmanganese conpounds, such as nmanga
25 nese acetate, manganese carbonate and manganese
borate; 90 titanium conpounds, such as titanium

oxi de, al koxi des and aryl oxi des of titanium and

zi rconi um conpounds, such as ziggoni um acet at e,

zi rconi um oxi de, al koxi des and aryl oxi des of
zirconium and zirconium acetylace- 5 tone. [0141]

These ceabanysles feam ke ecusednatdicvicddwsidno:af ddpound and the
conbi nation. The anmount of the catal yst used is gener-

al ly triemylOchQblonate¥day Wel glinf cpreieralihouy asitly & cata-
to 10-1 % by weight, nore preferably from10-8 to 10-2

% 10 hyswei ghdwebasedidndébhérwe) ghheoketheianomahi also be

di hy- droxy conpound. [0142] In a nelt

t r ansestrépirfiecatinomher pecesencehefpe- dayrdnistatficon the purpose
catal yst used generally remains in the fi- na

ar onabifc ipgirgesribgnahe, pelgmerdizad ipol yagei.zaWidh r&spect to
catalyst is likely to adversely affect the properties

of th&her omkilyspoel yoerisorist @0 Pastdfcvdar iltinigakien as long
ferred that the anmount of the pol ynerization catalyst

used BS 4besmaltklastpdssiconeentdonid hetised dm tthe art.
present invention, the polynerization reaction can be

20 efﬂpéﬂ@dtl§x®@P¥@$nﬁg apBalreheelnfhedgmoliffireridge of an
po- lynerization catalyst used can be reduced. Thus,

an- ofh&RlddPghedgenss afhenprdsedinengedttibomete vhauch as

hi gh 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,
sodium hydride and calcium hydride; alkoxides of an al-
kali metal and of an alkaline earth metal, such as
lithium methoxide, sodium ethoxide and calcium methox-
ide; aryloxides of an alkali metal and of an alkaline
earth metal, such as lithium phenoxide, sodium phenox-
ide, magnesium phenoxide, LiO-Ar-0OLi wherein Ar repre-
sents an aryl group, and NaO-Ar-ONa wherein Ar is as
defined above; corganic acid salts of an alkali metal

and of an alkaline earth metal, such as lithium acetate,



qual ity aromatic pol ycarbonate can be produced due to
the smal | anpunt of the polynerization catalyst renmain
25 ing in the final aromati c polycarbonate. 91 [0143]
In the present invention, there is no particu- |ar
[imtation with respect to the material used for the
gui de-wetting fall polynerizer dgw ce and a pi pe used
for connecting the polynerizer device with another 5
pol ymeri zer device or the Iike. The material is gener-
al ly sallecuedateameet aingl eseiisie @lenz@ardegn Sitreelcompounds,
Hastel |l oy, nickel, titanium chrom um other alloys,
and aspehyaer zhavi ngiaehi ginkealcetesisstaanc einld pdenoxide;
sired, the surface of the material may be treated
wi t h, bd@ohorccepanpkds, pluathi ag, boronngxigessibeaticomcial, so-
washing wth an acid or phenol. Stainless steel,
ni ckebBiugl hegatki nitmgmend yilh@driakke , arter idsyzadi ddnate,
preferred. [0144] The aromatic pol ycarbonate produced

5 by théripbehyd bbrahe,prowentummporates kepresamtechdy the
units 15 each |Qdegendently rgp&esented by the 5 .
fol | ofPAgULEr- (RURERR DNRSRRFR'R oomez}elrzdil[foﬁiﬁ] R’ and R
wherein Ar is as defined above. [0147] It is
especP&P| §SpAefdpedd abpye t Radap fenium borates repre-

sented by the formula: (RR?R°R*)PB(R'R’R°R?) wherein R',
R?°, R® and R* are as defined above; silicon compounds,
10 such as silicon oxide, sodium silicate, a tetraalkyl-
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,
15 a dialkyltin oxide, a dialkyltin carboxylate, tin ace-
tate, tin compounds having an alkoxy group or aryloxy
group bonded to tin, such as ethyltin tributoxide, and
organcotin compounds; lead compounds, such as lead oxide,
lead acetate, lead carbonate, basic lead carbonate, and
20 alkoxides and aryloxides of lead or corganolead; onium
compounds, such as a quaternary ammconium salt, a qua-
ternary phosphonium salt and a quaternary arsonium
salt; antimony compounds, such as antimony oxide and
antimony acetate; manganese compounds, such as manga-

25 nese acetate, manganese carbonate and manganese borate;
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pol ycarbonate has a recurring unit represented by the

followng fornmula in an anmount of 85 nol % or nore, 25

based on the total nolar anmobunt of the recurring units

of the 92 aromatic pol ycarbonate: [0148] O CH3 11 |

506( () }- CO I CH3 [0149] In general, the

aromati ¢ pol ycarbonate produced dgy the nethod of the

present invention contains, as a 10 term nal group, a

hydroxyl group or an aryl carbonate group represented

by theitehliow rgrpeimdsg: su@hb@]s & itkhiukb oxXdaAr salkoxides

[0151] wherein Ar5 is the sane as Ar 3 or Ar4 de-

f.i nedaabowaeyloilibizls Wien itthe iamgmaind zuodgooaindyo adgpounds,

contains, as termnal groups, both a hydroxyl group

and asuahy kscairc2divonatoe tgiteyp,z itttere uns axoide, alkoxides

particular limtation with respect to the nolar ratio

of t hankydrolpkigiesupfi mitdeenium, and zirconium acetylace-
tone,
[0141] These catalysts can be used individually or in
combination. The amount of the catalyst used is gener-
ally from 107!® to 1 % by weight, preferably from 107°
to 107" $ by weight, more preferably from 107® to 107 %
by weight, based on the weight of the aromatic dihy-
droxy compound.
[0142] In a melt transesterification process, the po-
lymerization catalyst used generally remains in the fi-
nal aromatic pelycarbonate, and such a polymerization
catalyst is likely to adversely affect the properties
of the aromatic polycarbonate. Therefore, it is pre-
ferred that the amount of the polymerization catalyst
used is as small as possible. In the method of the
present invention, the polymerization reaction can be
efficiently performed and, hence, the amount 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.
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aromati c pol ycarbonate to the aryl carbonate group in

the aromati c pol ycarbonate. However, the ratio is gen-
erally from95/5 to 5/95, preferably from90/10 to 25

10/ 90, nore preferably from80/20 to 20/80. It is es

93 pecially preferred that the aromatic pol ycarbonate

has the term nal aryl carbonateggroups, wherein 85

nol % or nore of the term nal aryl carbonate groups

are phenyl carbonate groups. 5 [0153] The aromatic

pol ycaoho@at eIprokicete bynt henvart bod, othethe psesenparticu-
i nvention may conprise a plural- ity of aromatic

pol ycaabohatmétmaionchaichs resbece not hde aadaratiiad used for
pol ycar bonate main chains collectively have bonded

t her etbeaguli daswebhéngi deldhgod ytlerdughr aevdtoer ab@ a pipe
ol i nkage selected fromthe group consisting of an

est er usginkagecandeatisghéhel prkageriz@rs4eviiee adtin@nother
of the heterolinkages contained in the aromatic

pol ychpbpmardzes denécsgl by themtdkeos Theomaherigd is gener-
preferably from0.01 to 1 nol % nore preferably 15
from®ldy eelectedofrom gépindessi s&geBongBabiorniciges
contajned in the aromatic pol ycarbonate main chains.

[ 0155HaphehlPHe BLEKBL c tPERPEEMDO0FRLOTASHY aifSekefdloYS,

ol i nkages in the above-nenti oned anbun

] t, It is
possiBP% atBOiﬁBPéanYﬁégnélPlﬁpupﬁ'ﬁyrﬁﬁlﬁﬁénﬁﬁona?fcde‘
ol ycar 2Q bopate during the, nelt-nolding of th ,
B omab HEeRol LRSr SUBBASEeoni ERGUMAEEE AL BNy D6t Eeated with,

prope%é%egxg&pig? gigfing, lining, passivation, or washing

with an acid or phenol. Stainless steel, nickel, glass
lining and the like are especially preferred.
{0144] The aromatic polycarbonate produced by the
method of the present invention has recurring units
each independently represented by the following for-
mula:
[0145]

i

—OCOAYr+—

[0146] wherein Ar is as defined above.
[0147} It 1is especially preferred that the aromatic
polycarbonate has a recurring unit represented by the

following formula in an amount of 85 mcl % or more,

based on the total molar amount of the recurring units of the
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mati c pol ycarbonate. Therefore, the aromatic polycar-
bonat e contai ni ng heterolinkages in such an anmount is
suitable for precision nolding and can be nol ded at a
25 conparatively | ow tenperature. Thus, such an
aromati c 94 pol ycarbonate can be used for producing a
nol ded arti- cle having excell eng2properties. Further,
by virtue of heterolinkages contained in the aromatic
pol ycarbonate in such an amount, it is possible to
short epoinheigobdl9chrpotyeke, which | eads to energy
saving. [0156] The aromati c pol ycarbonate produced by
the rfetiheéd of the present invention contains
substantially no inpurities. However, the aromatic
pol ycar bonate produced by the nethod of the present

i nvention may 10 contain at | east one tal conpound
selected fromthe roup consisggng of an alkali netal
conpound and an al-| k#lin reh ompound in an
amount of generall Ct preferably
from0.005 to 0.5 ppm pref e yifromO0.01 to
0.1 ppm in ternms oN_the 15 totaf®content of alkal
nmetal atons and al kaline earth netal atons present in
the aromatic pol ycarbonate. [0157] Wen the anount of
t he above-nentioned netal = conpound, of the aromatic

pol ycaPhdfat el sg%%r%:r eC B P ot oA P%%ré%aﬂaw?/tﬁowoduced
nore than 0.5 refera 20 bly not nore than

0.1 phh t%ﬁcﬂegﬁgﬂaf’ uHFeéﬁthénVﬁEFéPnc89}5‘66‘&6‘8' as 4

has ng '”3%5?”8?088,theh9 IS%OSL or an aryl carbonate

group represented by the following formula:

[0150]

0
I

—OCOAr

[0151] wherein Ar® is the same as Ar’ or Ar* de-

fined above.
[0152] When the aromatic polycarbonate contains, as
terminal groups, both a hydroxyl group and an aryl car-
bonate group, there is no particular limitation with
respect to the molar ratio of the hydroxyl group in the
aromatic polycarbonate to the aryl carbonate group in
the aromatic polycarbonate. However, the ratic is gen-
erally from 95/5 to 5/95, preferably from 90/10 to

10/90, more preferably from 80/20 to 20/80. It is es-
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the aromati c pol ycarbonate produced by the nethod of

the present invention, so that the aromatic

pol ycarbon- ate has high quality. 25 [0158] In the

met hod of the present invention, it is 95 nost

preferred to use an aromatic pol ycarbonate pre-

pol ynmer produced froma high purigzy aromatic di hydr oxy
conmpound and a high purity diaryl carbonate, both of

whi ch contain substantially no hal ogen atons, so that

5 thepkaliagen atremccwriienhatf tihie apiopduded parlofminkonate has
poly- carbonate is generally not nore than 10 ppb. By

the mikehaerofinkie apraseatrbiomatrt igamupyt, whepesisi e mol % or
to pro- duce an aromatic pol ycarbonate having a

hal ogewret ofh tbentemmioklnatrydorarivenrat® gplmups are phenyl
preferably not nore 10 than 1 ppb. Thus, it is stil

anot hearadwateageoapst.he present invention that an
extrenely high quality prod- uct which is free from

the adbdb3d eThecasomatsedrbyycanbopateeptedutedabygéhe
atons can be obtained. [0159] Thus, the nethod of the

pr eseRethadenti shehaseses tadnyenddoagdayn qommriise jas plural-
possible to stably and effi- ciently produce an .

ar omatity pél 96&fﬂ9¥ﬁ§t POMYCREBONRIt e MalfatGbe e, tHierein the
nmol ecul ar wei ght _of the aromatic poly- carhgnate for a

| ong BFRE2t3GCRCAYFARPRGE tRs AR SPéd P ShFHHE ot ledave
use of the nolten prepolyner having ab 20 sorbed
therePRHQeréE?FFEOaﬁEuﬁFaSF 8RS ﬁgrdte GRgiindhrqugh a heter-

speci fi olymerizer device apparent fram.the
P o gnﬁag se ecteg from %%e %@oup congistlng cf an ester

linkage and an ether linkage.

[0154] The amount of the heterolinkages contained in
the aromatic polycarbonate is generally from 0.005 to 2
mol %, preferably from 0.01 to 1 mel %, more preferably
from 0.05 to 0.5 mol %, per mol of carbonate linkages
contained in the aromatic polycarbonate main chains.
[0155] When the aromatic polycarbonate contains heter-
olinkages in the above-mentioned amount, it is possible
to improve the melt fluidity of the aromatic polycar-
bonate during the melt-molding of the aromatic polycar-
bonate without sacrificing cther properties of the aro-
matic polycarbonate. Therefore, the aromatic polycar-
bonate containing heterolinkages in such an amount is
suitable for precision molding and can be molded at a

comparatively low temperature. Thus, such an aromatic
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Exanpl es bel ow. [0160] Herei nbel ow, the present

invention will be de- scribed in nore detail wth

reference to the following 25 Exanples, which should

not be construed as limting the 96 scope of the

present invention. In the follow ng Exam ples,

various properties were neasured apnd evaluated by the
foll owi ng nmethods. [0161] (1) Number average nol ecul ar

wei ght (Mh) of an 5 aromatic pol ycarbonate: The
nunberpavecagecndtecosarbaeughtl &) pobdaningr amabilded arti-
pol ycarbonate is neasured by gel perneation

chr omat bgriaphing GPGre [$ehveptoptetiabydridrtteen, uyivirtue of
i zing the nol ecul ar wei ght conversion calibration

curve Hetabthimeagest bonespeett io the sramdhid polycarbonate
nmono- di sperse pol ystyrene sanpl es, wherein the

mol ecularswelh gt gpunver 8t ohscpbsbibléohocahostes the mold-
represented by the follow ing fornmula: 15 Mpc =

0. 3591 W 1¢ » Wikt el nlapds r epresengy BAE¥ingkecul ar

wei ght of the aromatic polycarbonate and Ms

repr esEht 28] t Fheansimama tac W grragionates Rradisged by the

pol ysty- 20 rene. [0162] (2) Color_ of an aronmatic

pol ycdidohed 2 tRe nRrapeihj teYeRhiadl aPAgaiaghpHestaptially

aromati c , pol ycarbonate is subjected to continuous

nDIdirEPE&mQPrltles‘ 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.
[0157] When the amount of the above-mentioned metal
compound of the aromatic polycarbonate is not more than
1l ppm, preferably not more than 0.5 ppm, more prefera-
bly not more than 0.1 ppm, such a small amount o©of the
metal compound has no influence on the properties of
the aromatic polycarbonate produced by the method of
the present invention, so that the aromatic polycarbon-

ate has high quality.

[6158] In the method of the present invention, it is
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25 cylinder tenperature of 290 C and a nold

tenperature 97 of 90 C to thereby obtain test

speci mens each having a length of 50 mm a w dth of

50 mm and a thickness of 3.2 nmm The color of the

aromati c polycarbonate is evaluated with respect to

the obtained test specinmens 5 i ngagccordance with the

Cl ELAB net hod (Commi ssion Inter- national e de

1' Ecl airage 1976 Lab Diagran), and the vyellowness of

the tesktspeeifaensd % ocexpke e riomhatdldpolgfcd®nate pre-
b*-value. 10 [0163] (3) Tensile elongation of an

ar omapbt ypery pavdubedateomUsi hg ghin pujiegt isomnayidi rbihydroxy
machi ne, an aromatic polycarbonate is subjected to

nol di egmgbuadcghdndehighe ppeiatudd acfy 128 rGarates rfoitth of
tenperature of 90 C 15 to thereby obtain a test

speci wbnchacngaant bublstess iefl1y3n2 inmlofee tedimwid,e so that
el ongation (% of the obtained test specinen is

measutbeé halageor dsnve cantienthe IASTY pXeRBicezD drpmed]ic poly-
(4) Anmount of heterolinkage(s) contained in an

ar onataEbpbpyeaiBoggneraliy avsumorgf thige 10 ppb. By the
above-nmenti oned heterolinkage(s) (an ester |inkage

and/ omehRodt Rér thenREgERPNEoANIEAEEd O 14n 14 ipdSible to pro-
pol ycarbonate is neasured by the nethod de 25 scri bed

i n | nfBFBadRoAEPMPALENPOAYFRIELRIRSS BEVINGatE Sflegen 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 ocobtained.

[0159] Thus, the method of the present invention has
an advantage in that it is possible to stably and effi-
ciently produce an aromatic polycarbonate without fluc-
tuation of the molecular weight of the aromatic poly-
carbonate for a long time. Such advantage is achieved
by the combined use of the molten prepolymer having ab-
sorbed therein a specific amount of an inert gas and
the specific polymerizer device as épparent from the
Examples below.

[0160] Hereinbelow, the present invention will be de-
scribed in more detail with reference to the following

Examples, which should not be construed as limiting the



No. WD 97/32916. [0165] (5) Amount of an alkali neta
conpound and/or an al kaline earth netal conpound
(hereinafter, referred 5 to as "alkali/alkaline earth

nmet al compound”), which are/is contained in an

aromati c pol ycarbonate: The anobunt of an

al kali/alkaline earth netal com ¢gund(s) (in terns of

the total content of alkali nmetal atons and al kaline

earth nmetal atons), which is/are 10 contained in an

ar omats ool ytaronate€sen’s @Skt £6n by IranHCH dRdWithg Exam-~
[0166] (6) Hal ogen atom content of an aromatic poly-

car bonzitees, hha dhendab ogesr @i @ wond andashirad andnatatuated by
pol ycar- bonate is nmeasured by ion chromatography.

Exanpltehel fdlllcoitindn metdmeds ¢ pol ycar bonat e was

produced using a 20 system conprising a guide-wetting

fall iliErGllgad labNusdreat isore rdeyd oeo laml s g wiedeghtet tMrmg of an
fall polynerizer device, each as shown in Fig. 2,

5 whi ch ananatoimhare ecarporatées. Al parts of the inert
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gas absorption device and the polynerizer device are

made of st dihft esinbgeaveoRexdptedvkanpieght (Mn) of an
prepol ymer di scharge punp 8 of the 99 inert gas )
absor Y tle i REL BFRI R AEE | &S poPyReFednaY egel permeation

di scharge punp 8 of the(gﬁlrnerizer device. In the in-
ert gé’shré%%ad?‘iﬁq%ﬁméo%‘? HelTortt RS AbEIFPtreR) » util-

de- 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 Mp: represents the molecular weight of
the aromatic polycarbonate and Mps represents
the molecular weight of the standard polysty-

rene.

[0162} (2) Color of an aromatic polycarbonate:
Using an injection molding machine, an arcmatic
polycarbonate is subjected to continuocus molding at a

cylinder temperature of 290 °C and a mold temperature
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vice, the upper portion of the casing is cylindrical,

5 and the | ower tapered portion of the casing is

reverse conical. Wth respect to the dinensions of

the inert gas absorption device and the guides

provided therein, L =500 cm h =400 cm D= 200 cm

d =20cm C=150, andr = 0.3 ¢m Further, the

di anmeter of each of the 10 holes of the distribution

plate is about 0.3 cm In the polynerization reaction

zone aoff t9e OlvorefHedbyWerbtd e, td e SIPSImePos teHEh dhaving a
the casing is cylindrical, and the |ower tapered

porti dreraftH hef Cebinhg 15 wiehteh sef TOnMeadnd W tthickness of
respect to the dinmensions of the poly 15 neri zer

devi ce8 dhdmi.he Thel dedopr ofi dbe bhrermatic podychr®thatm is

h =900 cm D=500cm d=40cm C= 155, r =0.3

cm SlevaldGaR wikh OsER25 iy Bie dhtiR2bGedt estansbecimens
A/ B = 156. Further, the diameter of each of the holes

of thelrdisstaddnariam wiltdt elies GIRLAB Onsthvod ([Mremepssion Inter-
i nert gas absorption device has inlet 1, fromwhich a

mol t emapricye harate i1 Had iixaaeel $Herkalydei amewn i i ard the
device and uniformy distributed to guides 4 (provided

i n i néfal lguieass sriptlilen tafte eqineanyhlgliHpreifednin terms
plate 2. The upper. portion of the casing of the inert

25 gaffagdsr R84 ce has vacuum vent 6 (which is

usu 100 ally closed) at an upper portion thereof and

i ntroduc- tion port 9 for an inert gas at a |ower
SZL}LZEﬁggﬁ;ﬁ?é}tgggggg%rél%gga%gggto%a%nagigkgkggppolycar—

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 cbtained
test specimen is measured in accordance with the ASTM

D638.

[(0164] (4) Amount of heterolinkage(s) contained in an
arcomatic polycarbonate:

The amount of the above-mentioned heterolinkage (s)
(an ester linkage and/or an ether linkage) contained in
an arcmatic polycarbonate is measured by the method de-

scribed in International Patent Application Publication
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nal jacket, and the inside of the inert gas absorption

5 device is heated by passing a heating nedi umthrough

the jacket. From nolten prepol yner di scharge punp 8,

the inert gas-absorbed nolten prepolyner is fed

through inlet 1 to the polynerizer device and

uniformy dis- tributed to guidegpgd (provided in

pol ynmeri zation reac 10 tion zone 5) through

di stribution plate 2. The upper portion of the casing

of th®opolpneri/zenigevi ce has vacuumvent 6 at an

upper portion thereof and introduc- tion port 9 for an

inert gas at a | ower portion thereof. Further, the

pol yneri zer device has an external jacket, 15 and the

i nsi dé0a@k659he(ppl 3meunzeofdeni atkaiihmatedl bymppassi agd/or
a heating nediumthrough the jacket. [0168]

Speci fhcallkplinke epratiuckeited compouwrdondteireinafter, referred
pol ycar bonate was perforned as follows. Into nolten
prepokypnes f'eddnid/2dkelinef edrdhi metalgaompesodst)i,owhich
20 device was continuously fed a nolten aronmatic

pol ycare/benapatpiagd ymern( prebat gy @odys arblovatiesr

wei ght (Nhé: 3,800) through_ inlet 1 using a feedin

punp, wheFefnampenfpPfeanapdkatiidapsp)daeherattd metal com-
prepol ynmer had been prepared by reacting bi sphenaol A

with BPBRENGE 25ncEeEBfaPE RS &Ptadt iC@ngﬁn&' He@fkali metal
carbonate to hisphe_101 nol A 1.0Q05) and had heen

mai nt aFABE aRd2edkelippoRA Y fehagr @5OMpier W&l ig/are
zone 3 of the .inert gas ab- ,sorption device

p , the
ol t efiBFBMBEAC1BoPPcaFRBRLLE prdycarbonate, is measured by
an ICP method.

[0166] (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

[0167] An aromatic polycarbonate was produced using a
system comprising a guide-wetting fall inert gas ab-
sorption device and a guide-wetting fall polymerizer
device, each as shown in Fig. 2, which are connected in
series. All parts of the inert gas absorption device
and the polymerizer device are made of stainless steel

except for molten prepolymer discharge pump 8 of the



pol ymer was continuously charged into inert gas absorp
5 tion zone 5 through distribution plate 2 and al | owed
to fall along and in contact with guides 4 to thereby
cause the nolten prepolynmer to absorb the inert gas.
The pressure in the inert gas absorption zone was
mai n- tained at 200,000 Pa by intgeduci ng nitrogen gas
10 through introduction port 9 for an inert gas.
During the inert gas absorption, the inert
gas- ahixgshe dya®| 4130 rpf 80| Ykt o £ aamdind rohat he poeytarbonate
gas absorbed in the nolten prepolyner : 0.5 Nliter
per kgliofcHawgerghingn 8 asHnelie pebiyent bonadlevice. In the in-
prepolyner) falling off fromthe 15 | ower end portions
of guicdss ghd mbowptiapereat: pof ttlon iddriofgadvealsastpgion de-
of the inert gas absorption device was continuously
di schariged ttrougpreautpett fohyo i dehacgeinguip 8ysbndrical,
that the anount of the inert gas-absorbed nolten

5 prepolanterthe lavesr tapered portion df ves caping is reverse
stantly maintai ned around a predeterm ned | evel. The
di scha&iyedaner Wighs respeched ontitee dimensdiopreofvghe inert
continuously fed through inlet 1 of the polynerizer )
de- viZd® aRPIRTEAD e ias Ared-he| 3eie? peryhded therein,
feeding zone 3 of the polynerizer device. From o
feedi iy 2ot F®5 o= tH0 gty nerT 2290 defi c@, =t A8 FRerf = 1507,
gas- absorbed nol_ 102 ten prepolyner was continuously

charg_@d’q o Bb1 3 b - FREENGE 1 £RE F3RAMESSE % I‘?ratﬁybf?f the

10 Slof]: ;&%Lffé%)nﬁlglﬁq{fgsc%ﬁ nxgibuat'!j!ooﬁ/vep aEtoe f1as||abao|1§)1:t]go .agdcrln.n In
the polymerization reaction zone of the polymerizer de-
vice, the upper portion of the casing is cylindrical,
and the lower tapered portion ¢f the casing is reverse
conical. With respect to the dimensions of the poly-

15 merizer device and the guides provided therein, L =
1,000 cm, h = 900 cm, D = 500 cm, d = 40 cm, C = 155°,
r=0.3 cm, S1 =250 m?, A =19.625 m?°, B = 0.1256 m?,
and A/B = 156. Further, the diameter of each of the
hecles of the distribution plate is about 0.3 cm. The

20 inert gas absorption device has inlet 1, from which a
molten prepolymer is fed to the inert gas absorption
device and uniformly distributed to gquides 4 (provided
in inert gas absorption zone 5} through distribution
plate 2. The upper portion of the casing c¢f the inert

25 gas absorption device has vacuum vent 6 (which is usu-
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thereby perform a polynerization reaction of the inert

5 gas-absorbed nolten prepol yner. The pressure in the

pol ynmeri zation reaction zone was nai ntai ned at 60 Pa

t hrough vacuum vent 6. During the polynerization reac-

tion, the produced aromatic pol ycarbonate falling off
fromthe | ower end portions of guigdes 4 to lower ta 10
pered portion 11 of the casing of the polynerizer de-

vi ce was di scharged through outlet 7 at a flow rate of

5.2 thhilybylasedat at RO/ y@aeopaire idirs aha@e W S ridroduc-
that the anmount of the aromatic pol ycarbonate at | ower

t aper édopopbiran 91 Fowagrc drstrantdas neti rd diowesk gganttnicbra thereof.
15 predeterm ned | evel. [0169] The nunber average

nol ecBhakhweei, glvhe( Mnprdaf ghlse absoapation pewicsr hersmatean exter-—
product di scharged through dis- charge port 12 at a

poi nt ned fiesked, BOdhdbes iafsticle tife thet dmterdf gase absorption
operation was 11,000, and the aromatic 20

pol ycdeBdaat ésphedtied badrassdxngeld dsatdoigomedium through
(b*-value: 3.2) and a tensile elongation as high as

98 % the178Fk¥ke a?@%tm@lb%ﬂybéﬁbﬁgmﬂ@rpﬁééGbﬁﬁge pump 8,
whi ch_were discharged through discharge port 12 at

poi nt EPEniPPRE 98F-8bsorbed sodten poerolyvoes, i®, desl through
4,000,and 5,000 25 hours after the start of the i

oper aiPORE &t BBl YRRaBOAYRETEFeThERVAGS 256 oidoamdy dis-
meigh%s.%h@% of 11,000, 10,980, , 11, Q00, 10, 980, ,

11, 006* 124 880 °1618865aAd (PFoTaGed &N EpddeFdpption reac-

Furthggbnmgggetg? %R%gﬁéhcdggk¥ﬁgh gg%t%late 2. The upper

portion of the casing of the polymerizer device has
vacuum vent 6 at an upper portion thereof and introduc-
tion port 9 for an inert gas at a lower portion thereof.
Further, the polymerizer device has an external jacket,
and the inside of the polymerizer device is heated by
passing a heating medium through the jacket.

[0168] Specifically, the production of an aromatic
polycarbonate was performed as follows. Into molten
prepolymer feeding zone 3 of the inert gas absorption
device was continuously fed a molten aromatic polycar-
bonate prepolymer (number average molecular weight

(Mn}: 3,800) through inlet 1 using a feeding pump,
wherein the molten aromatic polycarbonate prepolymer
had been prepared by reacting bisphenol A with diphenyl

carbonate (molar ratio of diphenyl carbonate to bisphe-
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products were shaped into sheets, the obtained sheets

5 had no pol yner mass having too high a nol ecul ar

wei ght (such a polynmer mass generally has a size of 1

mmor |ess and can be visually observed due to the

difference in refractive index between the polyner

mass and other portions of a sheet surrounding the

pol ymer mass). 10 [0171] Wth respect to the thus

obt ai ned aromati ¢ pol ycarbonate, various properties

t her eablwar e 1neasuaed. hals baehegdlihtaihevhstf @éld “tthat From

the aromati c pol ycarbon- ate contained the

abovemnihthopedpal kakir/ dekalinge zeaet B ofetthle dorpaurgs ab-

in an anount of fromO0.04 to 0.05 ppm 15 (in terns of

t he t epabtdont datvick, aktkeal modkeal aavost icapdlylcdealbionete pre-

earth netal atons) and had a hal ogen atom (chlorine

at om pedyment web kegsinnanslyppbarged thib inketagesn@bsorp-

of the heterolinkage(s) contained in the aromatic

pol yciibonapaewas throngd. d2styibutionpplate2@ Bxghplldowed to

2 [0172£ The production of an aromatic polycarbonate
ettorAeBIUSPAginheosaAETi HALh gaddalsdr poi Ghereby

deV|ce- pol yneri zer device as those used in Exanple 1.

Spe ZSaéﬁﬁi%BPIVDltﬁPoPﬁﬁpPéHmﬁFeﬁ8l9P§Prpeé&ﬁn§nféﬁegas

3 of the 104 inert gas absorption device was

contuFBSuQF?SFEHealﬁthet éﬁeéitoﬁﬁtsu ebserptdrpofang was main-

prggg% FHFS gﬁngﬁpe$% gsﬁgwgkgggggglngl%1trgge% gas
through introduction port 9 for an inert gas. During
the inert gas absorption, the inert gas-absorbed molten
prepolymer (amount of the inert gas absorbed in the
molten prepolymer : 0.5 N liter per kg of the molten
aromatic polycarbonate prepolymer) falling off from the
lower end portions of guides 4 to lower tapered portion
11 of the casing of the inert gas absorption device was
continuously discharged through outlet 7 by discharge
pump 8 so that the amount of the inert gas-absorbed
molten prepolymer at lower tapered portion 11 was con-
stantly maintained around a predetermined level. The
discharged inert gas-absorbed molten prepclymer was
continuously fed through inlet 1 of the polymerizer de-
vice into inert gas-absorbed molten prepolymer feeding
zone 3 of the polymerizer device. From feeding zone 3

of the polymerizer device, the inert gas-absocrbed mol-
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feedi ng punp, wherein the nolten aromatic

pol ycarbonate 5 prepol yner had been prepared by

reacting bi sphenol A wth di phenyl carbonate (nolar

rati o of di phenyl car- bonate to bisphenol A 1.06)

and had been maintained at 260 C. In the polynerizer

devi ce, the polynerization reachﬁp was perfornmed

under substantially the sanme 10 conditions as in

Exanpl e 1 except that the pressure in polynerization

reacti 1Nnt.aj P . _
vacuur%%\?leﬁggg,oﬁ'tyﬁ%%e%%rcﬁd uc?]r%g}ua%%ar%lﬂaa]{%&%%o polymeri
Pol yCRIRARAL & MR AR POIRIIAAL QAL FBARH QD pid&e 2 and
produced aromati c pol ycarbonate was contlnuougiy éfs

15 changegdddnreuah 1aUtd18ing’ Ald ad | QMUEALE Wt -quides 4 to
t/hr. - [0173] The aromati c pol ycarbonate product’s,

whi ch tpere b ydiceGFree d 1Y idSGh e R fonl b Althe inert
points in tiydne of 50, ?g’ro, 500, 1,000, 2,000, 3,000,

4, 000 gand adsPedn @it ef tileddI§midar t TBk bRessure in the

operation, stably had num 20 ber average nol ecul ar

wei ghipe 1iMelriehtlof0GeattAR zohe/ Ahs fmafidtaihed Gt 60 Pa
7,700, 7,700 and 7,720, respec- tively. Further, when

t he aromatigh pelcpGar kemat & .prodringt sheepelyhepedaitibn reac-
sheets, the obtained sheets had no polyner nass
havi ngibag hihgh paoribloecl laatomasiightpo 12 bbidt aNdiling off
respect to the thus obtai ned aromatic 105
pol ycdrbondhe, loweiroesdppoperines dfhendafesvel o lower ta-
measured. As a result, it was found that the aromatic
pol ycaetred patré icontldi w€d thise calsdver mehtilengeblymerizer de-
al kal i / al kal i ne
vice was discharged through outlet 7 at a flow rate of
5.2 t/hr by aromatic polycarbonate discharge pump 8 so
that the amount of the aromatic polycarbonate at lower
tapered porticn 11 was constantly maintained around a
predetermined level.
[0169] The number average molecular weight (Mn) of the
aromatic polycarbonate product discharged through dis-
charge port 12 at a point in time of 50 hours after the
start of the operation was 11,000, and the arcmatic
polycarbonate product had an excellent color (b*-value:
3.2) and a tensile elongation as high as 98 $%.
[C170] The aromatic polycarbonate products, which were
discharged through discharge port 12 at points in time
of &0, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5,000

hours after the start of the operation, stably had num-
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earth netal conmpound in an amount of from0.03 to 0.04

5 ppm(in terns 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 that the anount of the heterolinkage(s)

contained in the aromatic polycajbpnate was from 0. 08

to 0.1 mol % 10 Exanple 3 [0175] An aronatic

pol ycar bonat e was produced using a production system

conpr iyd Ny s dd8Kd 1 SAF1 BPSHE PIh N (aeyises1{ioGo; @0, 980,
first inert gas absorption device and 15 a second

i nert ggOERSrEIEN, dev) e®), and, §ow, gLd desoWekdli 19, 000, re-
fall polynerizer devices (i.e., a first poly- nmerizer

devi cespangt iy SIBEONTURBHEHET Wheh @Rki eepmac@ehpodfcarbonate
which is as shown in Fig. 2, wherein the first inert

gas alserdudten wided chaddde ihitibStshpelkgnethzepbdayhed, sheets
20 the second inert gas absorption device and the
seconthadaley perliviedr desisC haariagc appetitigl Bnmséeicadarnweight
this or- der. Al parts of the inert gas absorption

devi celstaid a tphvd ypelry marsisz gengeaildgs haseanadeeobf 1 mm or
stainl ess steel ex- cept for nolten prepol yner

di schdregs pupsad dfe tviesuad 125 ocbseryas dbsokpt tba difference
devi ces and aromati c pol ycarbonate 106 di scharge

punps 18 gfefitge tioley rmdexe bedeeesesheThelyhersmapaepnd other
gas absorption device and the gui des pro- vided

t her el Ha@ss ofs Bafthiedt! purkeusdingdithenppérBessnass) .

[0171] With respect to the thus obtained arcmatic
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 heteroclinkage(s)} contained in the

arcmatic polycarbonate was from 0.12 te 0.15 mol %.

Example 2

[0172] The production of an aromatic polycarbonate was
performed using the same inert gas absorption device-
polymerizer device as those used in Example 1. Spe-

cifically, into molten prepolymer feeding zone 3 of the



10

15

20

25

those of the inert gas absorption device used in Exam

5 ple 1, except that the dianeter of each of the holes

of the distribution plate is about 0.2 cm The second

in- ert gas absorption device and the gui des provided
therein have substantially the sane di nensions as

those of the inert gas absorptiogmpglevice used in

Exanple 1, 10 except that the dianeter of each of the

holes of the distribution plate is about 0.6 cm 1In

pol ymemezat igais atsaotgtoivrz aigr ixdfwd hecdnt Bluously fed a mol-
pol yneri zer device, the upper portion of the casing

i s cyltemdEirealat iangdiheateitd apesms post | auife £ heverage
casing is reverse conical. 15 Wth respect to the

di nengicdesudfart e ifghrtst (Mol y risrd (e tldesigte andkt he using a
gui des provided therein, L =950 cm h = 850 cm D =

400 creedlin@@Puop, @herkEt the hiXercmprom@iti ol yarbonate
A =13.6 n2, B =0.0314 n2, and A/B = 433. Further,

t he dirmepodymefr dach hefent hprdyesiresd diy ttmaati sn@@misphenol A
tribution plate is about 0.2 cm On the other hand,

t he s&ddhd diohemili sarbdgmatee @ atherafui adlest pﬁmhemeﬂ car-
therein have the sanme dinensions as those of the poly-

neri zOPN@EE & @é@@ﬂerﬁlcéxd’ﬁplle 06) mecbriichdieen sigEaxined at
750/ 250 = 3. 25 [0176] Specifically, the production of

an ar offti'€-10¥" pBPyPalYBRALECHaseFarror hg ROlymerization
follows. First, into nolten prepol yner feedlng zone 3

of t h&SRCrION Wést PEEEOTmMSSh RIS TRAT@N ARl Ly the same

contlnuo% I% fed a nolten aro-
conditions as in Example 1 except that the pressure in

polymerization reaction zone 5 was maintained at 90 Pa
through vacuum vent 6, thereby producing an aromatic
polycarbonate. During the polymerization reaction, the
produced aromatic polycarbonate was continuously dis-
charged through outlet 7 at a flow rate of 6.5 t/hr.
[0173] 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 num-
ber average molecular weights {(Mn)} of 7,700, 7,700,
7,720, 7,720, 7,700, 7,700, 7,700 and 7,720, respec-—
tively. Further, when the aromatic polycarbonate prod-
ucts were shaped into sheets, the obtained sheets had no
polymer mass having too high a molecular weight.

[0174] With respect to the thus obtained aromatic



mati ¢ pol ycarbonate prepol yner (nunber average nol ecu

5 lar weight (M): 2,500) through inlet 1 using a

feeding punp, wherein the nolten aromatic

pol ycar bonat e pre- polynmer had been prepared by

reacting bisphenol A w th diphenyl carbonate (nolar

rati o of di phenyl carbonate to hipgphenol A 1.06) and

had been mai ntained at 265 C. 10 From nol ten

prepol yner feeding zone 3 of the first in- ert gas

absor pbilgaaddvneee,t R rivhise i rapertics mlareart Wwerraiteasured.

prepol ynmer was continuously charged into inert gas

absor psi anreenatb dft whe ffousid ithernt th@s sales@rt[dld golycarto-

devi ce through distribution plate 2 thereof and

al | onedt25cbathdhledalttieg abod ci-metdaritcactd \altidalguiadds 14ne

to thereby cause the nolten prepolyner to absorb an

i nert egash mEhelpcespouad nnt ha amerntgad droor Bt.i0eh to 0.04

zone of the first inert gas absorption device was
5 mai nt gbmediat ter8s, 640 the bytiadt coddeintg ofi eldgdd gesal at-
through intro 20 duction port 9 for an inert gas.
Dur i ngmshandnadkagase gosdhpriesal efeomsiemnd had a halogen
gas- absor bed_ nol ten prepol ynmer anmount of the inert
gas aB§8mbdghilprine asPmencenéengolfndess Ghas N PRber and
per kg of the nolten aromatic pol ycarbonate ) )
prepOEQﬁEth? ARPERtWaE &L hegesrill elds )t retadged 1n
end portions of gquides 4 to | ower tapered 1 portion
11 oftpﬁea€8§ﬁﬁ6%opoﬁﬁ€aFPP§Pt@n@FF §§§maﬁsg%p;°tpo& mol %.
devi ce, was di scharged through outlet 7 at a pre-
determined flow rate by discharge punp 8 so that the

Example 3

[0175] An aromatic polycarbonate was produced using a

10

production system comprising two inert gas absorption
devices (i.e., a first inert gas absorption device and

15 a second inert gas absorption device) and two guide-
wetting fall polymerizer devices {i.e., a first pocly-
merizer device and a second polymerizer device), each
of which is as shown in Fig. 2, wherein the first inert
gas absorption device, the first polymerizer device,

20 the second inert gas absorption device and the second
polymerizer device are connected in series in this or-
der. All parts of the inert gas absorption devices and
the polymerizer devices are made of stainless steel ex-
cept for molten prepolymer discharge pumps 8 of the in-

25 ert gas absorption devices and arcmatic polycarbonate
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amount of the inert gas-absorbed nolten prepol ynmer at

5 the bottom of |ower tapered portion 11 was

constantly maintained around a predetermnm ned | evel.

The dis- charged inert gas-absorbed nolten prepol yner

was con- tinuously fed into nolten prepol ynmer feeding

zone 3 of the first polynerizerjggvice through inlet

1 using a 10 feeding punp. From nolten prepol yner

feeding zone 3, the nolten aromatic pol ycarbonate
prepolyBehavas gOfpst Bnu@ushy pba?a@@i&e&Odevices. The

pol yneri zati on reaction zone 5 the first

pol ymet rger idevtcgakhabegbpdishr dewtiicenanpl @he Juides pro-
thereof and allowed to fall along and in con 15 tact

W t h gidddsthekreihhraebyspestanmialpgl yher isaakl dimensions as
reaction of the nolten prepolyner. The pressure in the

pol ynehogat bbntheatheoh ganeabbotpeibinr gevickymeeidzén Exam-—
devi ce was nmi ntai ned at 600 Pa through vacuum vent 6.

Duri ngléehd, pekgepti thatohheediamehert bé protiuoddthe holes of
nmolten 20 aromatic pol ycarbonate prepol yner havi ng an

i ncrebbeddipbryhetiont pdbatdegseabpnanbe? amer afee second in-
mol ecul ar weight (M): 5,300), which was falling off

from eke géﬂeabéﬂéptBGHtﬁGﬁscgfagdl§é§ guigdesomgevided
tapered portion 11 of the casing of the first

pol ynEReseindbaveesubatantiehdygbbe2samar gdiganedonst ag those
at a predetermned flow rate by aro 109 nmatic
poIyc%Fth%ténﬂF§cﬁ§?g@bﬁaﬁﬁt8°§od?ﬁéﬁetHéeénéﬂnﬁxaﬁple 1,
the nolten aromatic gcarbonate pr epol yner &haV|

an |n%¥%385dt%%Fyﬁg?lgé nehedegf eBRCHt Of 0B 86§§e%f the

distribution plate is about 0.6 cm. 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 dimensions of the first polymerizer
device and the guides provided therein, L = 950 cm, h =
850 cm, D = 400 cm, d = 20 cm, C = 150°, r = 0.35 cm,
51 = 750 m®, A = 13.6 m?, B = 0.0314 m?, and A/B = 433.
Further, the diameter of each of the holes of the dis-
tribution plate is about 0.2 cm. On the other hand,
the second polymerizer device and the guides provided
therein have the same dimensions as those of the poly-
merizer device used in Example 1. Accordingly, S1/52 =
750/250 = 3.

[0176] Specifically, the production of an aromatic
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portion 11 was constantly mai ntai ned around a predeter

5 mned |l evel. The discharged nolten prepol yner was

con- tinuously fed into nolten prepol yner feeding zone

3 of the second inert gas absorption device. [0177]
From nol ten prepol yner feeding zone 3 of the second

inert gas absorption device, theiggplten aromatic 10

pol ycar bonat e prepol ymer was continuously charged into

i nert gas absorption zone 5 of the second inert gas

ab- spopycenbdexteewhbr paghodinstir nbufbonopkat eF2rst, into
thereof and allowed to fall along and in contact with

gui deBoldtenoptbpobbyecafisedihg mohteB prfepakyfefstOinert gas
absorb an in 15 ert gas. The pressure in the inert gas
absorpbsorrizboe devithewsecoodtineotisgsfatisarpbilosn aro-
device was mai n- tained at 200,000 Pa by introducing

ni t r ot garolyharvghatat poepel ymarpontumbetoavanagaemblecu-
gas. During the inert gas absorption, the inert

gas- abdbriebglybl {¥m) 202 ppepbl yheeughnbuhetol théngner feeding
gas absorbed in the nolten prepolymer : 0.05 Nliter

per KR, tHeeRRln chhe drekben capongtiebpniyearbonate pre-
prep%%ﬁgﬁég, whi ch was faIIing off fromthe lower end
port i r iadReen threpmeed bupeeedt podt Pbaphenel A with
the casi.n g@ the second inert 25 gas absorption
devic,pQéhy | STRITRLE t HRotRh PRttetoy diphenyl gcarbonate

PR AL P {3 0By SLachente pUTR, B o2, L, g5 <c.

POl Y B orfnd e P B L QI8 Pmd S EL RS SnEOS T LN AT Y050y 1o
ert gas absorption device, the molten aromatic polycar-
bonate prepolymer was continuously charged into inert
gas absorption zone 5 of the first inert gas absorption
device through distribution plate 2 thereof and allowed
to fall along and in contact with guides 4 to thereby
cause the molten prepolymer to absorb an inert gas.
The pressure in the inert gas absorption zone of the
first inert gas absorption device was maintained at
180,000 Pa by introducing nitrogen gas through intro-
duction port 9 for an inert gas. During the inert gas
absorption, the inert gas-absorbed molten prepolymer
(amount of the inert gas absorbed in the molten pre-
polymer : 0.04 N liter per kg of the molten aromatic
polycarbonate prepolymer) , which was falling off from

the lower end portions of guides 4 to lower tapered
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constantly mai ntai ned around a predeterm ned level. 5

This inert gas-absorbed nolten prepol yner was conti nu-
ously charged through inlet 1 into nolten prepol yner
feedi ng zone 3 of the second pol ynerizer device and

conti nuously charged through distribution plate 2

thereof into polynerization reactiiggn zone 5 of the sec

10 and pol yneri zer device, wherein the inert

gas- absorbed nolten prepolynmer was allowed to fal

al ongpantdibn tdneft aht vhthingubdeshé farkhereRyt gas absorp-
performa polynerization reaction of the inert

gas- absonbddvirokt enapr dpekharged Theopgassurtédeitn 7t ae a pre-
pol yneri zation reaction zone of the 15 second

pol ynéeteemidedi fdowasahri hyyadnedhatrgéOpRap Bhsoughat the
vacuum vent 6. During the polynerization reac- tion,

t he peodusedofr that invepbl yearbbratrbefahbiltgnobfrepbilgmer at
the | ower end portions of guides 4 to | ower ta- pered

por t i bhe 1kobtomhef cheway bapenedspeohdopolinwas2@onssantly
devi ce was di scharged through outlet 7 at a flow rate

of 7 Makptainedoanpiedpal pradpbaaréndiséharde pl‘:lnp dgs-

so that the amount of the produced aronmatic ycar -
bonat%h%fg?%mk?GFEpéﬁédabépfbéﬁ s (AR Eéﬁ??gﬁﬁﬁy was con-
mai n- tained argund a predeterm ned [evel. 25 [0178]

The n‘ﬁh%%?%%r%@% hlar%cIaPAFeweP5ﬁpoém?roffeteﬁénm gone 3 of
aromatjc carb nat e, pr odyct , di schar ed t hrough di s-
charg%h%of %E B? Y%%r§ BBndeBLFGnERroER déOF@E dt uging a
point_in. tinme of 50 ours(&{ter t he gfart

opera:e eding pump. rom molten prepolymer Eeedlng zone 3,

the molten aromatic polycarbonate prepolymer was con-
tinuously charged into polymerization reaction zone 5
of the first polymerizer device through distribution
plate Z thereof and allowed to fall along and in con-
tact with guides 4 to thereby perform a polymerization
reaction of the molten prepoclymer. The pressure in the
polymerization reaction zone of the first polymerizer
device was maintained at 600 Pa through vacuum vent 6.
During the polymerization reaction, the produced molten
aromatic polycarbonate prepolymer having an increased
polymerization degree (number average molecular weight
(Mn): 5,300), which was falling off from the lower end
portions of guides 4 to lower tapered portion 11 of the
casing of the first polymerizer device, was discharged

through outlet 7 at a predetermined flow rate by aro-
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tion was 11,510, and the aromatic pol ycarbonate
product 5 had an excellent color (b*-value: 3.2) and a
tensile elongation as high as 99 % [0179] The
aromati ¢ pol ycarbonate products, which were

“di scharged through di scharge port 12 at points in tine

of 60, 100, 500, 1,000, 2,000, 3,;@@0, 4,000 and 5, 000
10 hours after the start of the operation, stably -had
num ber average nol ecul ar weights (M) of 11, 530,

11, 53flati¢lpb0@caltbob8le Hls2h@rgbl pbl® 81ko52(adnN@dhe amount
11,510, re- spectively. Further, when the aromatic

pol ycafbbhat molpeaduebmane e pphgpadbionb® es peebsl vilke (having
obt ai ned sheets 15 had no pol yner mass having too high

a nol esulacreesght polyfdddkativh degpeel) we Ub&ethttapered
obt ai ned aromati c pol ycarbonate, various properties

t her epbriveor WrdavasedonsBanalyesalintaihedas rbonad at batdeter-
the aromatic pol ycarbon- ate contained the

abovenipadi bavelal KEhe /dlkchangedantht @0 pe¢pdblymer was con-
conpound in an anmpunt of fromO0.03 to 0.05 ppm (in

t er netdhuenglyofaf énhpempldenapkepplymeal feeding ande 3 of
al kaline earth nmetal atons) and had a hal ogen at om

(chl oFRfesatony toRrengasf abssspthan deppbe.and t hat

the appunt of the heterolinkage(s) contained in the 25

ar omat? £/ pbl b ke naRrepelyme 1feed tna szome 3p0f the
112 Indug%rial A@glicabilit [0181] .In the nethod of

the pTeSent +ROERt 73R, 2BsABPLipaNdgVéAAei Ehe molten aromatic

ol ycarbonat.e prepol yner_obtai ned by re-
poly pof&carbogatg p%epolymer was cgntinuously charged into

inert gas absorption zone 5 of the second inert gas ab-
sorption device through distribution plate 2 thereof
and allowed to fall along and in contact with guides 4
to thereby cause the molten prepoclymer to absorb an in-
ert gas. The pressure in the inert gas absorption zone
of the second inert gas absorption device was main-
tained at 200,000 Pa by introducing nitrogen gas
through introduction port 9 for an inert gas. During
the inert gas absorption, the inert gas-absorbed molten
prepolymer (amount of the inert gas absorbed in the
molten prepolymer : 0.05 N liter per kg of the molten
aromatic polycarbonate prepolymer), which was falling
off frcem the lower end portions of guides 4 to lower
tapered portion 11 of the casing of the second inert

gas absorption device, was discharged through outlet 7



10

15

20

25

acting an aromati c di hydroxy conpound with a diaryl 5
carbonate is caused to absorb an inert gas, and the

re- sultant inert gas-absorbed nolten prepolynmer is

polym erized by the use of a guide-wetting fal

pol yneri zer device having a specific structure. It is
surprising that, by the nethod ofig he present

invention, a high 10 quality, high performance

aromati c pol ycarbonate which not only is colorless

but al=o dhas-ewae] ireitedretimnicale Pf abesdhesgegiume 8 so
stably produced on a commercial scale at a rate of 1

t/ hr athawrghd amcaurdtong pte Qchedt Sps-assdriidusatdsn pre-
hours or nore (for exanple, a period of 15 tine as

| ong a0 15n@00 douwts) hwittwutoff | loaatiapecdd tdertion 11 was
nol ecul ar wei ght of the aromatic pol ycarbonate. There-
fore, cdnes taetthod rmefirttea prde semurichee i are tarmigeed ekgvel ..
advant ageously enpl oyed for the comrercial scal e pro-

duct i Ghigf igrerdr gree-adl goiberhmsgdrire pvbdlyndr grastcontinu-
20 commercial value. 113 dains 1. A nethod for

ef fi cicaypllyy givagdind ridreamady ordltdtc 1 palthe arpden eorepolymer
whi ch conprises the followng steps (1) to (Ill): 5

(1) tr g 29 e fartdimtsacqns RamREize praevice and
pol ymer, obtained by reacting an _aromati c di hydroxy

conpo G EANUPUS 1y FNATIed HdHaugh Wit by tHam Rlate 2

t hereby cause said nnlten prepol yner to absorb said
in- é%ereof into polymerﬂ%a ioR/reaction zone giof the sec-

ond polymerizer device, wherein the inert gas-absorbed
molten prepolymer was allowed to fall along and in con-
tact with guides 4 to thereby perform a polymerization
reaction of the inert gas-absorbed molten prepolymer.
The pressure in the polymerization reaction zone of the
second polymerizer device was maintained at 70 Pa
through vacuum vent 6. During the polymerization reac-
tion, the produced aromatic polycarbonate falling off
from the lower end portions of guides 4 to lower ta-
pered portion 11 of the casing of the second polymer-
izer device was discharged through ocutlet 7 at a flow
rate of 7 t/hr by arcmatic polycarbonate discharge pump
8 so that the amount of the produced aromatic polycar-
bonate at lower tapered portion 11 was constantly main-
tained around a predetermined level.

[{0178] The number average molecular weight (Mn) of the
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ert gas, thereby obtaining an inert gas-absorbed

nmolten 10 prepol ynmer, wherein the anount of said inert

gas ab- sorbed in said nolten prepolymer is from

0.0001 to 1 N liter per kg of said nolten aromatic

pol ycar bonate pre- polyner, wherein the N Iliter neans

the volume in terns of liter orihhters as neasured

under the normal tem 15 perature and pressure

conditions, (Il) feeding said inert gas-absorbed

ol t egrpmet i BOpYMPEarBbAadelpirdaunet HWikghballed through dis-
pol yneri zer device (a), said guide-wetting fal

pol ynenhzge gevice2(ar tBe eeaphidspddymardasimgeid\dengt a
an inlet for said inert gas- absorbed nolten

prepopgimt, iantimner bfgas- abaesbadtewl theestprepolfy ke opera-
feedi ng zone positioned subsequent to and

comuhiont wag WMlf Bl8ai dnidnkbe, aaopaltyre polgtiaabonat2b product
action zone positioned subsequent to and comruni cati ng

114 haetdhasaedcehdéentgasiabsdbbedatneted.@lepokdymeitensile
feeding zone, and an outlet, for an aromatic

pol ycaibogatépnpas bighoaed2®ubsequent to and

communi cating with said po- lynerization reaction

zone, [813R] eVvEitaiaa ¥ o by | kel yravherat ¢ noaedactat i vhich were
W th said polynmerization reaction zone of said ) .
casi ngisghargadwthranahadigebpegeppovitdéd i points in time

association with said outlet of said casin%,
of 60, 100, 509, 1,000, 2,000, 3,000, , 000 and 5,000

hours after the start of the operation, stably had num-
ber average molecular weights (Mn) of 11,530, 11,530,
11,500, 11,500, 11,510, 11,500, 11,520 and 11,510, re-
spectively. Further, when the aromatic polycarbonate
products were shaped into sheets, the obtained sheets
had no polymer mass having too high a molecular weight.
[0180] 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 cof 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 c¢f the heteroclinkage{s) contained in the

[e)

aromatic polycarbonate was from 0.11 to 0.16 mol %.
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sai d polynerization reaction zone having a space 10

whi ch has a guide securely held therein and extendi ng
downwar dl y t heret hrough, said polynerization reaction

zone being separated fromsaid inert gas-absorbed

nol ten prepol yner feeding zone through a distribution
plate having a plurality of 15 halies, through which

said inert gas-absorbed nolten prepolyner feeding

zone conmuni cates with said polym erization reaction

zone, JTanihstldilal @lgoavwigapidaitdy i nert gas- absor bed

nolten aro- nmatic pol ycarbonate prepolyner to fal

al ong [@AdlLIn 20 thet aethwtit bft hbespreaeatofinyand igm,dea mol-
in said polym erization reaction zone, thereby

ef f ecttiemg apoimarterd zel tdambofa tsaipd dprelntmega selatbsiordd by re-
nol ten prepolynmer to produce an aronmatic

pol ycadtdmat @n wremsiti s dihywhizg dompaind with a diaryl
gui de-wetting fall po- 25 lynerizer device (a) has, at

i ts poayipenats iieh qeEed 1® absariy @re,ingrtuprs, and the re-
portion defined by an upper periph- eral side wall and

a | owBLtapér danegdr amTahFqnRad melfen awmarPemehekdlpolym=
wal | which is inclined toward said out]let and ,
cont i REGEFSIY) b ttéyed 31 5o ey @YU da iR tEing sfakhgolymerizer
peri pheral side wall, said |ower tapered paorti,on

havi n§led4ic8 SGMNEY & SAFCHHQ GhIWd WS, 46 dfasuReising
produced aromati c polycarbonate falling off fromsaid |,
Ui de EPPse Do oSt i BRSBTS T outs o-high

quality, 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 long period of sev-
eral thousands hours or more (for example, a period of
time as long as 5,000 hours) without fluctuation of the
molecular weight of the aromatic polycarbonate. There-
fore, the method of the present invention can be very
advantageously employed for the commercial scale pro-
duction of an aromatic polycarbonate and is of great

commercial wvalue.
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ri pheral wall of said | ower tapered portion to said 10
outlet, wherein said guide-wetting fall polynerizer
device (a) has the follow ng characteristics (1) to
(5): (1) the opening area (A) (n2) of the horizontal
cross section of said upper portion of said casing
sat- 15 isfies the following formuz: 0.7 <- A <_ 200;
(2) said guide-wetting fall polynerizer device (a)
satisfies the followng formula: 20 <- AAB 5 1,000 20
wher eicnaAmss as defined above for said characteristic
(1) and B represents a m ni num openi ng area (nR) of
t he crass Aseetthod dorsaifdiaitdngtly (EHodure rangire fxdmatic
() between said upper periph- 25 eral side wall of
sai d pphlecapboiade ,and itdhe domperi sae thieb fdldoeviofg ssiiaps (I)
| oner peripheral wall of said | ower ta- pered portion,
as neasurl@dIwiith respect to a vertical cross section
of said casing, satisfies the following formula: 5
120 5 C : 5 {I85trearinge a awditien( Rroafl oPolaidh rhanite pre-
satisfies the followng formula: 150 :- h S 3, 000;
and Ppolymer, obtained by reacting an aromatic dihydroxy
compound with a diaryl carbonate, with an inert gas to
thereby cause said molten prepolymer to absorb said in-
ert gas, thereby obtaining an inert gas-absorbed molten
prepolymer, wherein the amount of said inert gas ab-
sorbed in said molten prepolymer is from 0.0001 to 1 N
liter per kg of said molten aromatic polycarbonate pre-
polymer, wherein the N liter means the volume in terms
of liter or liters as measured under the normal tem-
perature and pressure conditions,
(II) feeding said inert gas-absorbed molten pre-
polymer into a guide-~wetting fall polymerizer device
(a),
said guide-wetting fall polymerizer device (a)
comprising:
a casing having an inlet for said inert gas-
absorbed molten prepolymer, an inert gas-—absorbed mol-
ten prepolymer feeding zone positioned subsequent to

and communicating with said inlet, a polymerization re-

action zone positioned subsequent to and communicating
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(5) the total outer surface area (Si) (n2) of said 10
gui de satisfies the followwng fornmula: 2 5 S :5
5,000, and wherein the aromatic pol ycarbonate is
produced at a rate of 1 t/hr or nore. 15 2. The
met hod according to claim 1, wherein said up- per
portion of said casing is cylindnij@gal, said | ower
tapered portion of said casing is reverse conical, and
said outlet is cylindrical, wherein the inner dianeter

(D) (emkhokadal dneppeliyapeiabisarbadhendlergt brEpolyedr dfeeding
20 said upper portion, the inner dianmeter (d) (cm of

sai d zenkl, etanandns aud llegngtfor( AN (@EMmacfi csaicd yguwindenate, po-
satisfy the following fornmulae: 100 < D < 1,000, 5
<- D/ difib@ed25ubseghen/tDte 3d amtmbbicating@@ith IséEd po-
h + 300. 3. The nethod according to claim1l or 2,
wher eilgmeaiid atgonde cestdonumese, and the dianmeter (r)
(cm of said 5 guide satisfies the follow ng formula: _
0.1 <_ r San exacypsigst Hewigecprdivigero ianpsgesigition with
claime 1 to 3, wherein said guide-wetting fall .
pol yméaiide podaiesd ze4)ion) relpgs logn fosee @ ft Werist saging, and
| east one additional guide wetting fall polynerizer _
device (b)a ?&ﬁadéﬁwﬁgagﬁvéﬁé 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,
said polymerization reaction zone being separated
from said inert gas-absorbed molten prepolymer feeding
zone through a distribution plate having a plurality of
holes, through which said inert gas-absorbed molten
prepolymer feeding zone communicates with said polym-
erization reaction zone, and
{ITI) allowing said inert gas-absorbed molten arc-
matic polycarbonate prepolymer to fall along and in
contact with the surface of said guide in said polym-
erization reaction zone, thereby effecting polymeriza-
tion of said inert gas—absorbed molten prepolymer to
produce an aromatic polycarbonate,

wherein said casing in said guide-wetting fall po-

lymerizer device (a) has, at its polymerization reac-
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addi tional guide-wetting fall polynerizer device (b)

havi ng said characteristics (1) to (5), with the pro-

viso that when a plurality of additional guide-wetting

15 fall polynerizer devices (b) are used, the

pol yneri zer devices (b) are connected in series, and
wherein said steps (Il) and (Il h)zare perfornmed in

said at |east one additional guide-wetting fal

pol ymeri zer device (b) to thereby increase the

pol ynmetibaakbea,dagr appelr pbetdon 2@ fimfelkc by an upper periph-
pol ycar bonate produced in said guide wetting fal

pol ymethzegidevivael( ahd 5. 1tkermetpedeal gordiing tdefined by a
claim4, wherein said guide-wetting fall polynerizer

devi ceovay besipheraddival25whiehalisgunedd-inwetd itografral 1said
pol yneri zer device (b) con 118 nected thereto, and

wher ebntdakdandt abnouheousiyf axeendseaofBbardig) fofom said
the guide used in said guide-wetting fall polynerizer

devi cappay aﬁdlpheradtahdeuwedlsuﬁﬁadeloaﬁgat@sgxa@ngortlon
of the guide used in said additional 5 guide-wettin

fall pewyngriszéd detiles ab) thst botgormhéhergofonisigg that the
formula: 1 5 S1/S2 < 20. 6. The method according to _

cl ai nPBedukedeancnRt iar golygaghenetgolfpddipshafd from said
produced in said guide-wetting fall polynerlzer

devi cauidy fiowsedowa @Mt ﬁnaﬁniﬂﬁ’ér gugdaceo of weishylower pe-
cause the aromatic olycarbonate to absorb said inert

gas pFPBPeFéltWélﬁeéﬁl 8g16f leHeTatgrered porydan to said

ocutlet,

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

(1) the opening area (A) (m?) of the horizontal
cross section of said upper portion of said casing sat-
isfies the following formula:

0.7 £ A < 200;
{2) said guide-wetting fall polymerizer device (a)
satisfies the following formula: |
20 < A/B £ 1,000
wherein A is as defined above for said
characteristic {1) and B represents a
minimum opening area (m*} 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-
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bonate into said additional guide-wetting fal

pol ymer- 15 izer device (b). 7. An aromatic

pol ycar bonat e produced by the nmethod of any one of

claims 1 to 6. 20 8. The aromatic pol ycarbonat e

according to claim7, which has a hal ogen at om

content of 10 ppb or less, and qqmtains at |east one
net al conmpound sel ected fromthe group consisting of

an al kali nmetal conpound and an al- kaline earth netal
conpotindei Bfagadaolriveal plerdmh@® @Al w28 I @fl gzl ilower ta-
terms of the total content of alkali netal 119 atons

and abkakdnecearnbh, matsameatsomed %ithherempatat iteo a vertical
pol ycar bonate according to claim7, which has a

hal ogemoasosectnpenp fofsai dpplasdmd,essit izfd esb tdentfailnowing
at | east one netal conpound selected fromthe group

consi $tirnglef an al kali metal conpound and an al -

kaline earth netal conmpound in an anount of from 0.005

to 0.5 ppmin terns 6R0t KeCt 6t db5¢ont ent of al kal

metal atonms and al kaline earth metal atonms. 10 10. The
aromati c pétycihBoAgnaticddr di(sf)t @fcisaiid Bridghisgtisfies
has a hal ogen atom content of 1 ppb or less, and

cont atA§ &PlleyindodermEdal’ compound sel ected fromthe
group consisting of an alkali netal conpound and an a

15 kal i ne earth met all>8ofpdufid3iA08n amBunt of from

0.01 to 0.1 min terns of the total content  of .
al kal i (5)the total outer surface area (S1) (m®) of said

guide satisfies the following formula:
2 £ 81 £5,000, and
wherein the aromatic polycarbonate 1s produced at

a rate of 1 t/hr or more.

2. The method according to claim 1, wherein said up-
per porticn of said casing is cylindrical, said lower
tapered portion of said casing is reverse conical, and
said outlet is cylindrical, wherein the inner diameter
(D) {(cm) of said upper portion, the length (L} (cm) of
said upper portion, the inner diameter (d) (cm)} of said
outlet and said length (h) (cm) of said guide satisfy
the following formulae:

100 £ D € 1,000,

5 £ b/d £ 50,

0.5 < L/D < 30, and



nmetal atons and al kaline earth nmetal atoms. 11. The
aromati ¢ pol ycarbonate according to any one of 20
claims 7 to 10, which conprises a plurality of
aromati c pol ycarbonate mai n chains, wherein said
plurality of aromatic polycarbonate main chains
collectively have bonded theretqqat |east one side
chain through a heter- olinkage selected fromthe
group consisting of an ester 25 |linkage and an et her

I i nkage, and whergin phe<apount pf33g0 said

het erol i nkage contained in said aromati c pol ycar -
bonate is from0.05 to 0.5 nol % per nol of carbonate
| i nkages contained in said plurality of aromatic poly-
car bosat e maenmehaids according to ¢laim 1 or 2, wherein said

guide 1is columnar, and the diameter (r) (cm) of said

5 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)
10 has connected thereto at least one additional guide-
wetting fall polymerizer device (b), said at least one
additional guide-wetting fall polymerizer device (b)
having said characteristics (1) to (5), with the pro-
viso that when a plurality of additional guide-wetting
15 fall polymerizer devices (b) are used, the polymerizer
devices (b) are connected in series, and wherein said
steps (II) and (III) are performed in said at least one
additional guide-wetting fall polymerizer device (b) to
thereby increase the polymerization degree of the aro-
20 matic polycarbonate produced in said guide wetting fall

polymerizer device (a).

5. The method according to claim 4, wherein said
guide-wetting fall polymerizer device (a) has one addi-

25 tional guide-wetting fall polymerizer device (b) con-
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nected thereto, and wherein said total outer surface
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:

1 £ 81/82 £ 20.

6. The method according to claim 5, wherein the aro-
matic polycarbonate produced in said guide-wetting fall
polymerizer device (a) is treated with an inert gas to
thereby cause the aromatic polycarbonate to absorb said
inert gas prior to the feeding of the aromatic polycar-
bonate into said additional guide-wetting fall polymer-

izer device (b).

7. An arcmatic polycarbonate produced by the method

of any one of claims 1 to 6.

8. The aromatic polycarbonate according to claim 7,
which has a halogen atom content of 10 ppb or less, and
contains at least cne 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
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atoms and alkaline earth metal atoms.

9. The aromatic polycarbonate according to claim 7,
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.

10. The aromatic polycarbonate according to claim 7,
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
to 0.1 ppm in terms of the total content of alkali

metal atoms and alkaline earth metal atoms.

11. The aromatic polycarbonate according to any one of
claims 7 to 10, which comprises a plurality of arcmatic
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
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sald 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.




