1 TITLE OF THE I NVENTI ON Pol yneri zati on apparatus for
produci ng aromatic pol ycarbonate 5 Field of the

| nvention (0001] The present invention relates to a
guide -wetting fall polynerizer device for producing
an aro- matic polycarbonate. Mre particularly, the
present invention is concerned with a guide-wetting
fall poly 10 nerizer device having a specific
structure, which is for producing an aromatic

pol ycarpongheofr paEaIokiefonar omati ¢ pol ycar bonat e
pr epol yIwer_on a commercratr scale at a rate of 1 t/hr

or nore, whep§lpmetzhBEoRO! APBATatds’ £8¥i Groducing aromatic
nol ten aromati ¢ pol ycar bonat e prepol yner 15 obt ai ned

by reacpbhgcarbehafdti ¢ di hydroxy conpound with a

di aryl carbonate is allowed to fall along and in

contact with the surface of a guide, thereby effecting

pol ynmeri zation of the nolten prepolynmer to produce an

ar omat | Eiepbilyofr bnaatavef0ipfA002] By the use of the

pol yneri zer device of the present invention, a high

qual ity[0®0gh plef premen: imverttion peladasddratae guide
which not only is colorless but also has excell ent

mechani ce¢tpinpefal dspodymbrigezbipvipeoforepraduging an aro-
rate of 1 t/hr or nore for a long period 25 of tine

(for exemple, padtytanhgoasts, 00uso@peg)ticomiedivh the present

invention is concerned with a guide-wetting fall poly-

10 merizer device having a specific structure, which is

for producing an aromatic polycarbonate from a molten
aromatic polycarbonate prepolymer on a commercial scale
at a rate of 1 t/hr or more, wherein, in the polymer-

izer device, a molten aromatic polycarbonate prepolymer

15 obtained by reacting an aromatic dihydroxy compound

with a diaryl carbonate is allowed to fall along and in
contact with the surface of a guide, thereby effecting
polymerization of the molten prepolymer to produce an

aromatic polycarbonate.

20 [0002] By the use of the polymerizer device of the

present invention, a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties can be stably

produced at a rate of 1 t/hr or more for a long period

25 of time (for example, as long as 5,000 hours)}, wherein
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the nol ecul ar wei ght of the aromatic pol ycarbonate can

be maintained at a desired |level. Therefore, the poly-

neri zer device of the present invention can be very

ad- vant ageously enpl oyed for the comrercial scale

produc 5 tion of an aromatic polycarbonate. Prior Art
[0003] In recent years, aronati @ pol ycarbonates have

been wi dely used in various fields as engi neering

pl as- 10 tics having excellent properties with respect

t o heht medkstdnace yeighdc o fr édies camwoet ita gdparsetnate can
and the like. Wth respect to nethods for producing

ar onfiei maipokbyoadbenavesiesiaeidods vetludi Ebehafere, the poly-
heretof ore been made. O the nethods studied, a
procBssiger| devageanflShenpaetssitall nysinfdomdegaticovery ad-
between an aromatic di hy- droxy conpound and phosgene

(t heV3BledrrBglyprBEbgened grgcéds coRaersdad scale produc-
conmerci al i zed, wherein 2,2-bis(4
-hdeb??pﬁ@n?P)5F8§éﬁéc(E@#@Fﬁé&P@@FeﬁrequentIy re-

ferred to as "bi sphenol A") can be nentioned as a rep

20 resentative exanple of the aromatic di hydroxy

conpgg£g£n§££004] However, the interfacia

pol y ion proc- ess has problems in that it is

e SR Ot P S0 v HES, JOLEAC LS RELFOURLSHaLUS" nave

et Ege, gL SR 8, BRI Rt Rl e

and EESSeHXbEﬁB”@QEelT@%Eeb?og%Enggn%ith respect to heat
resistance, impact resistance, transparency and the
like. With respect to methods for producing aromatic
polycarbonates, variocus 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
process”) has been commercialized, wherein 2,2-bis (4
-hydroxyphenyl)propane (hereinafter, frequently re-
ferred to as "bisphenol A") can be mentioned as a rep-
resentative example cof the aromatic dihydroxy compound.
[0004] However, the interfacial polycondensation proc-
ess has problems in that it is necessary to use phos-
gene, which is poisonous; 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
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chloride is used in an anmount which is ten tinmes as

| arge as the anount of the aromatic pol ycarbonate pro-

duced; that a reaction apparatus is |likely to be cor 5

roded with chlorine-containing conpounds, such as by-

produced hydrogen chloride, by-produced sodi um

chl oride, and nmethylene chloride used as a sol vent;

that diffi- culties are encountered in separating and

removing chlorine-containing inpurities (such as

sodi bomehl beadéhl@ndndheesnsiabnmenty| e#he reihomedéy,lene

whi ch adversely af- fect properties of the aromatic

pol ychibondeeipr udadedn aandmphat whicd necéssatymes as

handl e a | arge anbunt of waste water containin

met hykege ehl bhiedemandtanfuhhe- agemediar pedtyicerbonate pro-

di hydroxy conpound (such as bisphenol A). 15 [0005] As

a mednegds oFth—oéu@Bﬁgtaﬁnaﬁﬁﬁﬁﬁfﬁﬁuﬁoﬂfﬁcéﬁke@(fnépe e cor-

froman aromatic_di hydroxy conpound and a diaryl

car bbAded, watherhlprangesPetriNd LI 6AMPPYBESs BAShCES- by-

ventionally been known, in which an aromatic pol ycar

bonaPECFECBAoRYEEAIBT ﬁéﬂ-f’éﬂﬁ‘?mgbé(npé%fseé‘xéﬁéiﬁg’@ Féllorlder

20 acti,on between ap_aromati c di hydroxy oun @ .

as Bvépﬂeﬁevlﬁ?eaﬁalara#sryﬁeeaﬁﬁoﬁaﬁe (f@& ditfi-
carbonate% n nol ten st at

remﬁ?r)qjﬁlﬁﬁ 4r6- “ht PEt ;’;Br 8?9368&:8%8“& 6&&8&’&1’19

(such

po|y%%ﬂaéﬁgsstﬁt?é3&552ﬁ53§8%tﬁF326Sesntﬁsr§°9&uwhshloride

|t efack 2l s AOLYSRUENTBbLONLRERCST, dniLiC Bkt sely ar-

transest ertrication process S an
fect properties of the aromatic polycarbonate produced;
and that it is necessary to handle a large amount of
waste water containing methylene chloride and an unre-
acted aromatic dihydroxy compound {such as bisphenocl A).
[0005] As a method for producing an aromatic polycar-
bonate from an aromatic dihydroxy compound and a diaryl
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
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,
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in that a solvent need not be used. However, the nelt
transesterification process has the foll ow ng serious

probl em The transesterification is an equilibriumre

5 action, and the equilibriumconstant thereof is

small. Therefore, the equilibriumreaction does not
proceed unless the produced ardamati c nonohydr oxy

conmpound (such as phenol) is efficiently renoved from
the surface of a nolten reaction m xture obtained by

t he thansedtetirhnséBteatiifanatAsnt beopelspmirisza enlvantage
proceeds, the viscosity of a polyner being forned

i ncr éasébatduri sglvhetpneghesst bk tisedpol foweveati bhe melt
reaction and, hence, it becones difficult to renove

ef fi Eranskgtanidicatiito pyockydr by thengodddwisgeseasious
phenol) fromthe polynerization reac 15 tion system

t husPraRiLag. i tThie fErausesterathraveon hfghn dayiédbsium re-
pol ynmeri zation with respect to a polycarbon- ate
prodé@EHOHThéﬂdl§hedPﬂﬁé#ﬂﬁglﬂmoﬁpﬂﬁéa@éséh@ﬁﬂ@flﬁﬁtsmall
polycondensatlon process for producing pol ycon-
densabpBART BéPynEPe(§H€hlé?réuﬁoF?éﬁ?&@noﬁoésp@P$e§F§FFed
20 othﬁr than an aromatic pol ycarbonate, the nelt

pol yEBheSBehBSt PERIPFEEe2EOMs 16r88&8#ﬁ8r8ﬁyaﬁﬂ%ﬂﬂqﬁd (such
ol ycar bon- has the fo OMAn em Eyen
D epSPyREFARLY 1PnE £ E FdaAuLd SEREN do#raw|§¥§rﬁaaﬁ%ﬁ? of a

5 Ppoabei TaafCatirast ﬁEEEPEEﬁépﬁghﬁgh Thel P2 erati-

U oot ok b 2 LTS e visconicy
of a polymer being formed increases during the progress
of the polymerization reaction and, hence, it becomes
difficult to remove efficiently an aromatic monohydroxy
compeound (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-
ate produced. That is, differing from the case of a
melt polycondensation process for producing a polycon-
densation polymer {(such as a polyamide or a polyester)
other than an aromatic polycarbonate, the melt polycon-
densation process for producing an aromatic polycarbon-
ate has the following problem. Even a prepolymer hav-
ing a low degree (n) of polymerization (e.g., a pre-
polymer having an n value of from about 15 to about 20)

has an extremely high melt viscosity and, hence, it is



10

15

20

25

of the prepolymer by usual agitation. Therefore, sepa-

rati on of an aromati c nonohydroxy conpound (such as

phenol) fromthe surface of the polynerization

reaction 5 m xture does not occur, so that it becones

i npossi ble to produce an aronatic pol ycarbonate

having a high de- gree of polyn®&rization (e.g., an n

val ue of about 30 to about 65) which is required of

an aromati c pol ycarbon- ate product for practical use.

Thi sdpébbkeiti sonelfifetd® ikedwn facifthéadet the0@MB]face renewal
Various polynerizers have been known for use in

prodaéi hgeapoaprilympol pyarboadt egibptiles .neTherednge, sepa-
esterification process. A vertical .agitation type po-

| yneraképneqiii ppedraimneh ignmagiobadgrxys ogimgeiycdusiEgctoras

15 a small scale production in a |aboratory. The

ver t Peanolagframi shet ypafpery rér ther pedumeFddakiom gipaction
agitator is advantageous in that it exhibits high

vol uRBEERECefPRS BPENEFCHEd Basthadi Al becsmes: ddpasnpible
so that polyneri- zation on a_snmall scal e can be
eff|E?eHFPQUEQrPPeérBHPtlﬁopﬂéwéﬁéponﬂﬁénhﬁﬁlﬂg a high de-
i ntended t t he vertlcal agita- tion

pol y%??z@? P8 Y{“ﬁ€15F‘B&BE‘t| &n of' an & d e of about 30 to
I b I the f II

oL VERLpTAL gﬁrg‘gﬁ%aﬁfe&o;negnazamt%p%;“g%awgarbon-
t i.tati | th

127 REFLe ATl RBr MPRGIRRHTELERST AR BRSBTS by

L2|Sﬁ$gaﬁtyglkxeiggg§5|bIe to effectively agitate the

[0006] Various polymerizers have been known for use in
producing aromatic polycarbonates by the melt trans-
esterification process. A vertical agitaticon 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
advantagecus in that it exhibits high volumetric effi-
clency 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 arocmatic
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
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erization reaction mxture. Therefore, as nentioned

above, it becones difficult to efficiently renove an
aromat i ¢ nonohydr oxy conpound produced (such as

phenol) 5 fromthe polynerization reaction system so

that an aromatic pol ycarbonate having a desired

degree of po- lynerization cannag be produced. [0007]
Specifically, a large scale vertical agitation type

pol yneri zer generally has a greater ratio of the 10

l'i quivdrtabliy tioptlseivdportioz stfifetared wt kanitatsnalle polym-
scale one. In other words, the depth of a reaction

m xt gréziekiphe regicttabnomikypeepol Yhereferei sakamgetioned
and, hence, the pressure in the |ower part of the

agi t abpya, typbepomgsedifdn dud thitgh efifii sigoht 1y e ve an
even if the 15 de%ree of vacuum of the polynerization

r eac BreRa£dfe MpaohyAEoga's ePMPR udicd @ Ay i @nchp 8§ gihenol)
degree of polym erization, the polynerization

procé&8s tiRgePORYHRTpRaSiogurEeaRid Al ISP el gift tdrat an
the reaction mxture in the [|ower part of the

agi t aFPBATLGpROBYrRARPPNALL heyitkae Hesdirest slagnes of po-
nonohydr oxy conpound %such as phenol) can- not be
effi&%@ﬁFF ateppyEaNNPhe PEf BXEAUSEdar ge- scal e

Uhe sPBR780 SheotEucHPEpt srirtnavrRgla FaRragqToRTgration

O CRTBBGPBL Y rh ARy EPTEarLaN PP Fo AFSARRIARALS &l the

7 jfgﬁu&BGVBESRgl¥geEhga%5%%r§QS@QO%Q%&%%.%%an a small

pol yierrza-
scale one. In other words, the depth of a reaction
mixture in the agitation type polymerizer is large and,
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 zcne is
increased in order to achieve a high degree of polym-
erization, the polymerization proceeds under high pres-
sure due to the weight of the reaction mixture in thé
lower part of the agitation type polymerizer, so that
an aromatic monohydroxy compound {such as phenol) can-
not be efficiently removed. Therefore, a large-scale
vertical agitation type polymerizer is usable only in
the production of a prepolymer having a low degree of

polymerization. For obtaining a polymer having a de-

sired degree of polymerization, it is necessary to sub-
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tion obtained by using the agitation type polynerizer

to a further polycondensation by using another

pol ymer- izer. 5 [0008] For solving the

above-nmenti oned problem vari- ous attenpts have been

made to renove an aromati c nono- hydroxy conpound

(such as phenol) froma high vigcosity polyner being
formed. Most of these attenpts are con- cerned with

i nprovenent in mechanical agitation. For 10 exanpl e,

t her geate theowr epoiwtiead husiimg & demwewldgype of polymeriza-
pol yneri zer device having a vent (see Exam ned

Japahése obPagenedAppyl iusdnigorthleulbldicattiom NypeShpplymerizer
50- 19600 (corre- sponding to GB-1007302)); a net hod

usi n§can Fprshews ko livegndsnsaddoawbyy pe ioa runddhes aw lymer-
Exam ned Japanese 15 Patent Application Publication

No. $E8r52-36159); a nethod using a w ped film

evaporation type reactor, such as a screw evaporator

or a[QQH?ﬂlfﬁ@5I5@1Vhﬁﬁvﬁb© abgvermesbeopRdnpPrellen, vari-
Japanese Pat ent plication Publi- cation No. Sho

53- 5?48 @E&PFRSSo Vﬁng@nUmﬁdePépeﬁﬁﬂﬂﬂe A% aromatic mono-

3,88%,326 ; and a nmethod using_a cqonbination _of a
wi ped¥Yf eFQB‘BPHPFior{WBe a&pﬁ’é‘ﬁé’P&Q e & RBiighs igposity

horizoital agi tatiagn type p énerlzeﬁ see, Unexam ned

JapahBs&™Pat ﬁﬂnﬂpgngﬁglonME FdOEpE eRFFRRREPOATE con-

No. gbi %-15 gZﬁbP %%9 C&g egch qf tl For

abovETHERL 8 h6dE Pnl“&e/‘ é‘s“i‘a atge‘&?r?u Qe

of ”E%Q%Si%?lt%g&gagkgnk%%%h a method using a screw type
polymerizer device having a vent (see Examined Japanese
Patent Application Publication No. Sho 50-19600 {corre-
sponding to GB-1007302)); a method using an intermesh-
ing 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-
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 twin-screw
horizontal agitation type polymerizer (see Unexamined
Japanese Patent Application Laid-Open Specification No.
Hei 2-153923).

[0009} However, each of the above-mentioned methods
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hence, inevitably has a limtation acconpanying the

technique, so that it is inpossible to conpletely

solve the above-nentioned problem Specifically, it

is dif 5ficult to satisfactorily agitate a pol ynmer

having an extrenely high viscosity by nechani ca

agitation and, hence, various groblens encountered in

the production of an aromatic pol ycarbonate froma

prepol yner having an extrenely high viscosity cannot

be swhvedy Qsethicse tecpeoiintie @ fdeteaihlaed cexdplaanatdtdron and,

is given below [0010] In the above-nentioned nethod,

it | beateenpneditablivohes théimelth tiicsc asicoppemtimey the

prepol ymer as much as possible by elevating the

t enpéeahoiquel shetprs- ipoipmémpoSpdbilli ¢al lopmptllegeely solve

pol yneri zation of the pre 15 polyner is perforned at a

hi ghthenpbpaeamenthicaRdi probilese tdreobitrahdiyr hitghs dif-

vacuum whi | e mechani cally agitating the prepolyner so

as t81eRfEctot Ratigfpgteritynagdtase eheogyawsl yiiing an

However, even at such a high tenperature, the nelt

vi scBEFE§MELYt RéIPr BpSFPReLY2bY| Beshpnicad, paiitgh iogp and,

that it is iagossible to satis- factorily effect the

sur f RBBCPenBR&LCBP PREPHEBSOPPREMNtErELIP FREr EFGRaction

by thi,s_nethod,  the igcrea e in the polynerization )

degr 88 3P EREMAFbFaPP YﬁﬁFg’EHF‘BSngFQ“‘i & PrRegilygsry having

limted apd, hence, [t _is i ssible to,ob 25 tain ,

hi gh*foP SECFTF LHaRARE BSRRELCTpERYBRFLBAAFE1EE- On this

Furtpstnchg gELRdeRa8.bRen 00t Lo, 9, diaadyantage.
[0010] In the above-mentioned method, it is attempted
to lower the melt viscosity of the prepolymer as much
as possible by elevating the temperature 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, sc that it is impossible to satis-
factorily effect the surface renewal of the prepolymer.
[0011] Therefore, by this method, the increase in the
polymerization degree of the aromatic polycarbonate is
inevitably limited and, hence, it is impossible to ob-

tain a high molecular weight aromatic polycarbonate.
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Since the nethod is practiced at a high tenperature

which is close to 300 C, it is likely that the pol yner
produced suffers discoloration and | owering of proper
5ties. Further, it is likely that discoloration and

| owering of properties of the polyner are al so caused

due to entrance of air and foreiggn matter into the po-

| ymeri zer device through the vacuum seal ed gap between

the casing of the polynerizer device and the rotary 10

axi skuThaeef ottese whkehod hhs ithiefddd owd nst alilspdvantage.
produce, by the nethod, a high quality aromatic

pol yBanbenahe mkthod Lsngrpetiagdofatt iamhight tiesmpstridture
necessary to solve various problens. [0012] Further,

t he ahbeb- Bntilosedtpedll@nPcal iagisalikblyi ohatyphe polymer
pol yneri zer devices pose the followng prob- lens. In

t he peeHvdedssugfsgshdpspderiatdondevidcdovietrings of proper-
necessary to performagitation of an aromatic poly-

car bbhafe ofumklemi ikt pbs ybhkebviatbaprdpsrgherahiaonngnd

an extremely high viscosity at a high tenperature
undetCYBrhNghotaPtaRerYREBe PEr EhenwRed Yie | arentdifdefaused
to produce an aromatic pol ycarbonate on a commerci a

scal @uenbP eBRIFFE PﬁeaéésﬁnﬂoﬁoﬁﬁéﬁﬁcWﬁétﬁﬁélnto the po-
pol yperi zer device extrenely but alsQ it i
necegelé‘a?ﬁltz‘aru%vécﬁl ﬁﬁroﬁaﬂthﬁoFSFW‘éﬁéﬁgﬁe gtalﬁ’e between
device and a | ar nDun of 25 electric ener

et ERs e s o h 8T sPIT R xREr T 2et] ke, 808 Dheeratpry

solved the Therefore, when it is intended to stably produce,

by the methed, a high quality aromatic polycarbonate
for a long period of time, it is still necessary to
solve various problems,

[0012] Further, the above-mentioned mechanical agita-
tion type polymerizer devices pose the following prob-
lems. In the method using such polymerizer device, it
is necessary to perform agitation of an aromatic poly-
carbonate or aromatic polycarbonate prepolymer having
an extremely high viscosity at a high temperature under
high vacuum. Therefore, when it is intended to produce
an aromatic polycarbonate on a commercial scale, not
only is the cost for producing the polymerizer device
extremely high, but also it is necessary to use a high
power motor to operate the device and a large amount of

electric energy therefor.
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above- nenti oned probl ens by devel opi ng net hods whi ch

do not use nechanical agitation. Specifically, the

pre- sent inventors devel oped methods using a

gui de-wetting 5 fall polynerizer device in which a

nolten prepolyner is allowed to fall along and in

contact with the surface of a gqw de, such as a wre,
thereby effecting polyneri- zation of the nolten

prepol yner to produce a desired polyner (see

Unexafibhéd JBlpanesesfat eibvéppbrsatbopléfela doQped the
Specification No. Hei 8-225641, Unexam ned Japanese

Pat eabomgpineoatirordl pirdbOpevs Bpedicviedapiiolyg Nethddsi which do
8- 225643, Unexam ned Japanese Patent Application

Lai dnopensSpuechirparbdnapdtabdiong- 326823 1vpdIy22650, pre-
Unexam ned Japanese Patent Application Laid-CQpen Spec

15 fFeati sRVRBLopei degedopsd metbedd wed Napasesgle-wetting
Patent _Application Laid-Open Specification No. Hei '
10- 2682F¥0PClymeyizesdevigg Wo9hdsho2) moldgeyprepolymer is
However, none of the above-nentioned patent docunents

has ahy°oredchPndadl 2d§58serenignsentacomitipghe surface
nerizer denge for producing an arow%%ic pal ycar bonat e ,
on a®tofmBHeFEr SE& eaﬁtaawgé?e Shefepph eL5EGHgng polymeri-

Further, it b d that, when th | a- .
{1 verg oLl PoEaPoRBbF SHoPF £8P LUBGF 40 Gredieed (roired

L RS D5 RSBl SOEIBRL PSS e ton

gfgh% %gigé%gggp%%%ﬁigak§ogoﬁgtbh%it%252%%%1ne Aéﬁ%ﬁined
Japanese Patent Application Laid-Open Specification No.
Hei 8-225643, Unexamined Japanese Patent Application
Laid-Open Specification No. Hei 8-325373, WO97/22650,
Unexamined Japanese Patent Application Laid-Open Speci-
fication No. Hei 10-81741, Unexamined Japanese Patent
Application Laid-Open Specification No. Hei 10-298278,
W099/36457, and W099/64492).
[0014] However, none of the above-mentioned patent
documents has any teaching or suggestion about a poly-
merizer device for producing an aromatic polycarbonate
on a commercial scale at a rate of 1 t/hr or more.
Further, it has been found that, even when the rela-
tively small scale polymerizer devices disclosed in the

above-mentioned patent documents are used for producing

an aromatic polycarbonate for a long period of time, it
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product sonetines contain a very small anount of a

pol ymer mass having too high a nol ecul ar wei ght (such

a polyner mass generally has a size of 1 nmor |ess

and 5 can be visually observed due to the difference
inre- fractive index between the polyner nmass and

ot her por- tions of a sheet surngundi ng the pol yner

mass). There- fore, it has been desired to provide a

pol yneri zer de- vice for stably producing a very high

qual iiky pasedbtliec tha tpalhec ardsariatam tora moneomnne i latcarbonate
scale at a rate of 1 t/hr or nore for a |ong period

of spredaktt Bousdithesouwsitarin rornve (yf amadXammaeinta of a
period of time as long as 5,000 hours or nore). 15

Di scbodyme rofatsise hlamiewt itor Tdasih teo nBel «8olhead Weiglite (such a
Invention [0015] It is a task of the present invention

t o ppolyviedemasgolpmeriaidy devi eesfiee eofabl ym or less and
producing, froma_ nolten aromatic polycarbonate

pr epSAy p ybeuRhM phpsepvedaduengoabherdhbference in re-
di hy drox¥ conpound with a diaryl _carbonate, a_high .

qual FEPCTAVghipdrrobPRENEENaFBAEPPEYMPE| HRAF bt ether por-
whi ch not only is colorless but also has excellent
nmech&hPBE| Cpr 8pEREPEsSUBEROBNEbRFEFRE aPOLBEE m%ﬁsb There-
rate of 1 t/hr or nore for a |ong period of tine,

wher EPREY he EnBPECREER REISGRE DAY rPéfoé’rJ&?aﬁ cPop}d’f“}F’d%irzer de-

12 bonate can be_mai nt |ned at a desir.e %
Mean¥1f§ %BFvét?EéYngﬁ ucing a very hig qua ity aromatic

polycarbonate on a commercial scale at a rate of 1 t/hr
or more for a long period of several thousand hours or
more (for example, a period of time as long as 5,000

hours or more).

Disclosure of the Invention

Task to Be Solved by the Invention

[0015] It is a task of the present invention to pro-
vide a polymerizer device for stably producing, from a
molten arcomatic polycarbonate prepolymer obtained by
reacting an aromatic dihydroxy compound with a diaryl
carbonate, a high guality, high performance aromatic
polycarbonate which not only is colorless but also has
excellent mechanical properties, on a commercial scale
at a rate of 1 t/hr or more for a long period of time,

wherein the molecular weight of the aromatic polycar-



10

15

20

25

[0016] The present inventors have nmade extensive and 5
i ntensive studies with a view toward devel oping a
poly- merizer device for producing, fromthe
above-nentioned nolten aronatic pol ycarbonate
prepolyner, a high qual- ity, high performance
aromati ¢ pol ycarbonate, which nd2 only is colorless
but al so has excell ent nmechanical 10 properties, at a
rate of 1 t/hr or nore for a long pe- riod of tine

(f or bexamps! eana bsemaddtefingdh@tas Iderg sl 1530600
hours), wherein the nol ecul ar weight of the aro- matic
pol ycarbonate can be maintained at a desired |evel.
In their studies, the present inventors have 15
focuﬁémﬂgﬁ.%méngﬂeh&@ﬁ de-wetting fall

pol yneri zer devices which were already proposed by
the gP8dédt The DERESRE, iNKEREPRS PAVEhwags| gEengave and
devi ¢ces, a nolten prepol mer is allowed to fall along

and LRtEssiyet S\Hufjl’rest e LS Jd&voft oxagish d’@vesllﬂﬂal% & poly-
wre. As a result it has unexpectedl n found

t hat My 2Efe d5¥d 5t 5"7 SECFEAEG | 1+ Fal %ﬂ%&@ru“‘fé}tloned

devi ce.havin ec ruc ure ual

n o GEr P R AR e @6@&033@% 3h S qual-

onIy S c% gquess but al so_has _ excel l.ent gp n ca

pr opdrt ed pﬁ§f§f§8P§e PEGTRE G 2B d 2+ r6|¥h10h not
Sca!88§gfigrégﬁpgﬁe%st£u lso %%sf c%%ﬁ%né %é%hﬁnlcal

peri o pari od e as ng

25 °pfehauts) . suher ehgl 52 moLosy 3 htecf o tig pe-

ycér onate can be main alne
riod of time (for example, a period of time as long as

5,000 hours), wherein the molecular weight of the aro-
matic polycarbonate can be maintained at a desired
level. 1In their studies, the present inventors have
focused on improving the guide-wetting fall polymerizer
devices which were already proposed by the present in-
ventors, wherein, in the polymerizer devices, a molten
prepolymer is allowed to fall along and in contact with
the surface of a guide, such as a wire. As a result,
it has unexpectedly been found that, by the use of a
guide-wetting fall polymerizer device having a specific
structure, a high quality, high performance arcmatic
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
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sired | evel. Based on this finding, the present inven-

5 tion has been conpleted. [0017] Accordingly, it is

an object of the present in- vention to provide a

pol yneri zer device for producing, froma nolten

aromati c pol ycarbonate prepol yner ob- tained by

reacting an aronmatic di hydroxy q@mpound with 10 a

di aryl carbonate, a high quality aromatic pol ycarbon-

ate which not only is colorless but also has excellent
mechapngabepiopertfi éimeat( farr axangflel ta rerdrodrarie,time as
stably for a long period of tinme, wherein the

nmol edahgr aswéi, §h0 bbutrise , amwbverteiic pdley cerleandieer camidig of
mai ntained 15 at a desired level. [0018] The

f or e§bengramdtécherlybpebosaticeateur & aed ntadved &jes de-
of the present invention will be apparent fromthe

fol | 8WFRE devaill-edBaesdropt Fbhst fkeding, cbhe reesesh inven-
with the acconpanyi ng draw ngs, and the ap- 20 pended

cl ai FEONEPRECPEER CRBPLAEEAri on [0019] The pol ymeri zer

devi ce of the present_invention for producing an

aronﬁpp& éol%%%?%%h%@%yhaétstv%H oBiggki 8fistpeoBresgnt in-
acco i ng.the abgve-nenti oned phos 14  gene process

0Li | PERRYCRntPrPEPVALRaP a&#mﬁ&@ﬁgaﬁeaﬁceoé%ea%%wmgf

aTOBLLG dh MO cconneuad A1d losele. o Kot e ob-

ventkon 'é B&e%egg gh%h%nDB%%%%%EEh%EH§&¥§£§ %gﬁ%gaﬁﬁswith
a diaryl carbonate, a high quality aromatic polycarbon-
ate which not only is colorless but also has excellent
mechanical properties, at a rate of 1 t/hr or more,
stably for a long period of time, wherein the molecular
weight of the aromatic polycarbonate can be maintained
at a desired level.
[0018] The foregoing and other objects, features and
advantages of the present invention will be apparent
from the following detailed description taken in con-
nection with the accompanying drawings, and the ap-

pended claims.

Effect of the Invention

[0019] The polymerizer device of the present invention
for producing an arcmatic polycarbonate has solved

various problems accompanying the above-mentioned phos-
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5 phosgene is used in a |large anmount; the problemthat
nmet hyl ene chl oride which is suspected to be carcino-
genic is used as a solvent in a |large anmount; the
prob- lemthat a reaction apparatus is likely to be
corroded wth chlorine-containing conmpounds, such as
by- produced 10 hydrogen chl ori dg,4 by-produced sodi um
chl oride, and ne- thylene chloride used as a sol vent;
and the problem that difficulties are encountered in
sepageniengraoce siseutivizagoc no Hinterdamtia Iniprgl ycondensation
inmpurities (such as sodium chloride and residua
met hipeéresohkor kdenatile dihaydirdxZw ecgglopral fagst phosgene.
properties of the aromatic pol ycarbonate produced.
Furt Ber, ekReprpe6l y e ped ydeviigerofdemticeprod Wentpresent in-
i nvention has solved the above-nentioned problenms
accoipakyPhgichérrel £rorafsies paobliegntihet prictdss pEgronous
exanpl e, the polynerizer device of the present inven
20 t PBASPENEr d& PEE/ iRe 2pAaBIemaMPant ;ashengroblem that
pol yneri za- tion_prqceeds, the viscosity of a_polyner

n

bei NBSFBWRERS PRAPE4EES “aHiing St RESRESHRES S 0fd IRATCino-
7ol YEEL £ ONhS. 530 G N 18ncen L Pecares - ahe prob-
0ot Uen! Hife' hOTRAIR B9, B2 L3, GLLSRFYO0e cocroea
0e0" g8 B ARSLVIRLLETRALD N LGRRR e 0y i py-produced
7oA EE b I8 06 Bl e BN Ryl BB g me-
thylene chloride used as a solvent; and the problem
that difficulties are encountered in separating and re-
moving chlorine-containing impurities (such as sodium
chloride and residual methylene chloride), which ad-
versely affect properties of the aromatic polycarbonate
produced. Further, the polymerizer device of the pre-
sent invention has solved the above-mentioned problems
accompanying the melt transesterification process. For
example, the polymerizer device of the present inven-
tion is free from the problem that, as the polymeriza-
tion proceeds, the viscosity of a polymer being formed
increases during the progress of the polymerizatiocn re-
action and, hence, it becomes difficult to remove effi-

ciently by-produced phenocl or the like from the polym-

erization reaction system, thus making it difficult to
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5 al so has excel |l ent nechani cal properties can be

stably produced on a comrercial scale at a high rate

of 1 t/hr or nore for a long period of tinme, wherein

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

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

pol yneri zer 10 device of the pragent invention can be

very advant a- geously enpl oyed for the commercia

scal e production of an aromatic polycarbonate. Brief
Descecptieoe of hilgk Breawearg f1HdIG0RM 1 {Hign With ggedpect to
is a schematic view of a pre- ferred exanple of the

gui de- wetliyicagbbalalt ep piryaeidexsr Bgletheeusk blie theepedtymer-
invention. [Fig. 2] Fig. 2 is a schematic view of a

pr e- izerr dg¢vaxanplfe thfe Phre sguitdd-nvstittiian f & Ihigh quality
pol yneri zer 20 device of the present invention, in

whi chrematagpeelyearibonage twhdcdagiatg qQiherid ralmerless but
upper portion is de- fined by the upper periphera

si deawgP| haF ereeddenigrechanddalnMbaRartdes dan lksnegtably
tapered portion of the casing (wherein the |ower

t apePERABERE R Bs CoBReRed ady 523 lenal awdr Pherdtsherfall t/hr
wall) is reverse conical. The 16 methods for,

meas i R§TEn&OFnAert “8PaRErdiCd B SiMere WiRrgidr the molecu-

portion of ,the casing, the lLength (L f the upper ,

ot 16 SFLEHE GRoFRE. ArREAT e RoNERRanA D G (i main-

OUtlgginggdaEhg E%ggggd(qév%ﬁ.thﬁhggg Srgtetﬁgo%glygerizer
device of the present invention can be very advanta-
geously employed for the commercial scale production of

an aromatic polycarbonate.

Brief Description of the Drawings

[0020] [Fig. 1] Fig. 1 is a schematic view of a pre-
ferred example of the guide-wetting fall polymerizer
device of the present invention.

[Fig. 2] Fig. 2 is a schematic view of a pre-
ferred example of the guide-wetting fall polymerizer
device of the present invention, in which the upper
portion of the casing (wherein the upper portion is de-
fined by the upper peripheral side wall of the casing)
is cylindrical and the lower tapered portion of the
casing (wherein the lower tapered portion is defined by

the lower pheripheral wall) is reverse conical., The
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Description of Reference Nunerals [0021] 1: Inlet for

a nolten prepolynmer 2: Distribution plate 10 3:

Mol ten prepol ymer feeding zone 4: Cuide 5:

Pol ymeri zation reaction zone 6: Vacuumvent 7: Qutlet

for an aromati c pol ycarbonate 15 8: Di scharge punp for

an aromati c polycarbonate 9: Ilrlé&t for an inert gas,

used if desired 10: Upper portion of the casing of the

pol yneri zation reaction zone 11: Lower tapered

por t herfthofdst He asiarpraihg Hdednymr 20 amdtzat i @ of the up-
reaction zone 12: Discharge port for w thdrawal of an

ar omipeirc pegibiorne srth dviet ecaBaigig Mide flanatdy rifiingfuthe upper
the I nvention 25 [0022] According to the present

i nve®OrdAont ledr éhes cEELnghovindedinrer Aligmedemetd) mf the
fall polynerizer device for pro- ducing an aromatic

pol y&atH6Eikat @nch dhca Lis1dtén @m el ithe Ipels card o -
prepolyner at a rate of 1 t/hr or nore, the nolten

prepol yner being obtained by reacting an aromatic
L N

[0021]

l: Inlet for a molten prepolymer

2: Distribution plate

3: Molten prepolymer feeding zone

4: Guide

5: Polymerization reaction zone

6: Vacuum vent

7: Outlet for an aromatic polycarbonate

8: Discharge pump for an aromatic polycarbonate

9: Inlet for an inert gas, used if desired

10: Upper portion of the casing of the polymerization
reaction zone

11: Lower tapered portion of the casing of the polym-
erization reaction zone

12: Discharge port for withdrawal of an aromatic poly-

carbonate

Best Mode for Carrying Out the Invention

[0022] According to the present invention, there is
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whi ch conprises: a casing having an inlet for a nolten
aromati c 10 pol ycarbonate prepolyner, a nolten

aromati c pol ycarbon- ate prepol yner feeding zone

positi oned subsequent to and comunicating with the

inlet, a polynerization re- action zone positioned
subsequent to and communicatinglmith the nolten

prepol yner feeding zone, and an outlet, 15 for an

aromati ¢ pol ycarbonate, positioned subsequent to and
compriodatdiengy with the pol ynerization reacti on zone,

an evacuation device provided in association with the

pol ynmeri zation reaction zone of the casing, and a

wi t hdrawal device provided in association with 20 the
out | ét- of At Baidlesived tinige fgdily pedivratiiger ectiiasmn fxoheoro-
having a space which has a guide securely held .
t her &ik¢1aMd asx BEPNAYE C POAYRRdon atee fata cudgiplieie aromatic
pol ymeri zation reaction_zone being separated 25 from

t he’ FOHLYER TROBGSIey RaePRdadiaty aforfe oWt la i ¥ more,

tribution plate having a plurality of holes, through
mhicﬁhﬁhQO%EPPeﬁrﬁP@BdW?ﬁéPQ%&%ﬂ%%f i dang an

o S T AL S LSt
i ntroduced into,the polynerization reaction zone, the
nol t & 1§Se§8WFﬁ§Pe§élls along and in contact wth the
surface of, the;adl Ag.ifqgt A ROMETPHAY M1i%n aromatic
pelycarbonate prepolymer, a molten aromatic polycarbon-
ate prepolymer feeding zone positioned subsequent to
and communicating with the inlet, a pclymerization re-
action zone positioned subsequent to and communicating
with the molten prepolymer feeding zone, and an outlet,
for an aromatic polycarbonate, positioned subsequent to
and communicating with the polymerization reaction zone,
an evacuation device provided in association with
the polymerization reaction zone of the casing, and
a withdrawal device provided in association with
the outlet 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 molten prepolymer feeding zone through a dis-
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action zone, thereby effecting polynerization of the

nol ten prepolynmer to produce an aromatic

pol ycar bonate, 10 wherein the casing in the

gui de-wetting fall poly- nerizer device has, at its

pol yneri zation reaction zone, an upper portion

defined by an upper peripheral digde wall and a | ower

tapered portion defined by a |l ower pe- ripheral wall

which is inclined toward the outlet and 15

cont itardbusliyne ptleres hdovinmga =dpl Unagm thhes fuppdre pertitpteugh

eral side wall, the lower tapered portion having the

out | ehigh the betttem prepedfymeso fideatingvreana mompgrunicates

duced aromatic polycarbonate falling off fromthe

gui deithetei podoneadzakiicn Headhion awface of the

| ower pe 20 ripheral wall of the | ower tapered

portion, VRErg§is- WRENc JpsrEanbararaticoRelysarhsnate pre-

the inner surface of the | ower peripheral wall to the |

out | BPLYINRE! diSn 10k&oGcaa. dexta tder ol ypwniaatiiag reaction

device has_ the follow ng characteristics (1) to (5):

25 (¥P"Ehe tBFeRithyear EX PRI YERE) TG lth@ Lesid 20wt din @pntact

cross,section of the upper portion of the casing. ,

cart B Ebe SBT eGP oRIng M OiE. Gt £18 DR ymekjFation re-

(2) the.quide-wettin ggll | ymeri zer, devi.ce sat- 5

<11 SR POPPowt RGP B SIAC o509 R YEe g on of the

Mher%bﬂténl%r%%OQ§&EQe%oa%¥€%JEQ’a%h%romatic polycarbonate,

wherein the casing in the guide-wetting fall pely-

merizer device has, at its polymerization reaction zone,
an upper portion defined by an upper peripheral side
wall and a lower tapered portion defined by a lower pe-
ripheral wall which is inclined toward the outlet and
continuously extends downwardly from the upper periph-
eral side wall, the lower tapered portion having the
outlet at the bottom thereof, so that, when the pro-
duced aromatic polycarbonate falling off from the guide
gets in contact with an inner surface of the lower pe-
ripheral wall of the lower tapered portion, the aro-
matic polycarbonate flows down on the inner surface of
the lower peripheral wall to the outlet,

wherein the guide-wetting fall polymerizer device

has the following characteristics (1} to (5):

(1) the opening area (A) (mz) cf the horizontal
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characteristic (1) and B represents a m ni mum openi ng
area (n2) of the cross 10 section of the outlet; (3)
the angle (C) () between the upper peripheral side
wal | of the upper portion and the inner surface of

the | ower peripheral wall of the |ower tapered
portion, as nmeasured with respast to a vertical cross
section of 15 the casing, satisfies the follow ng
fornmula: 120 < C <_ 165; (4) the length (h) (cm of

t he guicde salctdfonesft tdhe fuplideowpry thiommd@a:tHb0asihy satis-
< 3,000; and 20 (5) the total outer surface area (Si)
(nQ)faEsth@e duildewsatg Soresaltate foll owi ng formula: 2
< Si :5 5,000. [0023] Further, the present invention
al so provides: 25 207 Z.ATEEZ@@Iynerizer devi ce

according to item 1 above, wherein the upper portion
of the cadimgthe g}alld@drwlemnng tflad 1 pweiymedperesd device sat-
portion of the casing is reverse conical, and the

out | ésfitescbendeoildg@winghdiogmuliie in 5 ner di aneter
(D) (cm of the upper portion, the length (L) (cm of
the upper portion, ©2ReS Ad8r <dila®8Cer (d) (cm of the

outl et and the Iength gp) (cm of the guide satisfy
the foll owi ng ﬁ' FE1HeA 1S as defined above for the

characteristic (1) and B represents a
minimum opening area (m°}) of the cross
section of the outlet;

(3) 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, satisfies the following formula:

120 £ C £ 165;

(4) the length (h) (cm) of the guide satisfies the

following formula:
150 < h < 3,000; and
(5) the total outer surface area (S1) (m®) of the

guide satisfies the following formula:

2 < 81 £ 5,000.

[0023] Further, the present invention also provides:
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100 <- D< 1,000, 105 :5Dd:5 50, 0.5 < L/D < 30,

and h - 20 <_ L <- h + 300. 3. The polynerizer device
according to item1l or 2 15 above, wherein the guide

is columar, and the dianmeter (r) (cm of the guide
satisfies the followng fornula: 0.1 <r <_ 1. 4. The

pol ymeri zer device according toddem 11 or 2 20 above,
wherein the guide conprises a plurality of co- |umar

subgui des extendi ng downwardly, each of which

i ndegendefky plodyre rdizaretderv i(ae) Famrditia - sdttiesdf ilesabove,
the following fornula: 0.1 <- r <- 1, 25 the plurality

of cohemsdn disguirdes Wsinid Qe dihe Zasitg dibyewieanmdrical,
of at |east one supporting rod crossing the col umar
subgtifi@edowsr Th@aFEid mattian duitde amsoiidl nig tkevVargs

4 above, 5 wherein the quide is in the formof at )
IeasFOGﬁéaﬁetﬁndbﬂhfjQHQ;Q$gﬁﬁnqﬁ#&FQHwQﬁimﬂWﬁﬁﬁﬁkﬂuﬂhe in-
structure, wherein, when the guide is in the form of

a pl OfF dogmeserindy, (e mdt ST SPRSFURASE I arddwy 1ength
substantially Jin_parallel. 10 6. The pal ynmeri zer

devié@)aéégpdpﬁgtpg gﬁpqﬁ“?qﬂtlon, the irnner diameter (d)
(cm) of the outlet and the length (h) (cm) of the guide

satisfy the following formulae:
100 = D € 1,000,
5 £ b/d £ 50,
0.5 £ L/D £ 30, and

h - 20 <L <£h + 300.

3. The polymerizer device 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.

4. The polymerizer device according to item 1 or 2
above, wherein the guide comprises a plurality of co-
lumnar subguides extending downwardly, each of which
independently has a diameter (r) {cm) which satisfies
the following formula:

0.1 £r <1,

the plurality of columnar subguides being securely
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itens 1 to 5 above, wherein the casing has a vacuum

vent through which the evacuati on devi ce comruni cates

with the polynerization reaction zone, and wherein the

15 casing, the distribution plate, the guide, the

vacuum vent, and the outlet are made of stainless

steel. 7. The polynerizer devicelaccording to any one

of items 1 to 6 above, which has connected thereto at

20 |l east one additional guide-wetting fall polynerizer

de- vViedel Wy aleares diheatcHaraatt emestdgepdd)ine & ,crossing

wWth the proviso that when a plurality of additional

gui dé¢he wetltummg f &lubgpaldeseri zer devices are used, the

poly- merizer devices are connected in series. 25 22

8. The polynerizer device according to item 7 above,

whi ch has one additional guide-wetting fal

pol yiver i z&he @elivee rddmve ceed achércatog,diavd thelrtedoh 4 above,

total outer surface area (Si) (nR) of t he qui de used

i n t Woeggidge thie gatidend  din 498 s &f ateVieastarkne net,

the total outer surface area (S2) (n2) of the guide

used %t & R&NGd@ IYdride FhirgewEmanfiqnal structure,

pol yneri zes deV|ce satisfy the followng formula: 1

<- Srpgxrein,pwhenghe gméiepdisyr%é‘rl% frm & a Plurallty
j itens 1 to 6 above

accor to any one of “@; .
provP e@ SVht |Q§§ﬁ %ﬁ%ssecurely arranged su stantlally

in parallel.

6. The polymerizer device according to any one of
items 1 to 5 above, wherein the casing has a vacuum
vent through which the evacuation device communicates
with the polymerization reaction zone, and wherein the
casing, the distribution plate, the guide, the vacuum

vent, and the outlet are made of stainless steel.

7. The polymerizer device according to any one of
items 1 to 6 above, which has connected thereto at
least one additional guide-wetting fall polymerizer de-
vice which has the characteristics (1) to (3), with the
proviso that when a plurality of additiconal guide
-wetting fall polymerizer devices are used, the poly-

merizer devices are connected in series.
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absorption device for causing a nolten aromatic poly-
carbonate prepol yner to absorb an inert gas prior to

15 feeding of the nolten prepolynmer into the

pol ynmeri zer device. 10. The polynerizer device

according to item7 or 8 above, wherein each of the

pol yneri zer device and the 20 fa#ther polynerizer

device is provided with an inert gas absorption device

for causin% a nolten aromati ¢ pol ycarbonate

pr epdl-y mef heo paByowel igen wemi qgasqudusting ¢ d eddimg afbove,
the nolten prepolynmer into the polymer- izer device or

f ur t Wad Sholbyge oinge @ dgki iena R gy upizie {wro4in Hef ek it e rizer
the present invention is described in detail. For the

pur pf§Fise seamerteddhEnRF mngwhﬁﬂqqg,thq“gﬂtal outer

per f ormance aromati C polgcarbonate on a conmerci a
scal 89EEager L€ f(SL)t /@ ) oPEndhe, gPﬂdPsuﬁééuPPeéhPhSPlde
t he gui de- mettln% fall polynerlzer devi ce have varj ous

T

char a¥E&tigg £&l P@lé?‘@é"rﬂeri rﬁ’\?éﬁtct?r Schvd g d’-'ro’-'tan]e outer

first tinme found t char tics ich should b
possEULERCHy eRe g@%ae FEd pRgtha Bubgfgyﬁﬁfv‘ﬁzéf‘ §he egdi-
10 f r ac i evi.n abov nt| ned pur pos

or esé ﬁvgeﬁld%n S o S ST e atsige satisty
melg@he % .l n%t oncarbonate is maintai ned at

a deS|re eve nmea Pﬁat the fluctuation (with the

| apse of

1 € s81/82 £ 20.

8. The polymerizer device according to any one of
items 1 to 6 above, which is provided with an inert gas
absorption device for causing a molten arcomatic poly-
carbonate prepolymer to absorb an inert gas prior tor
feeding of the molten prepolymer into the polymerizer

device.

10. The polymerizer device according to item 7 or 8
above, wherein each of the polymerizer device and the
further polymerizer device is provided with an inert
gas absorption device for causing a molten arocmatic
polycarbonate prepolymer to absorb an inert gas prior
to feeding of the molten prepolymer into the polymer-

izer device or further polymerizer device.
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time) of the nunber average nol ecul ar wei ght of the 15
aromati ¢ pol ycarbonate produced is controlled within

the range of 200 or less.) Specifically, the present

i nventors have found that the guide-wetting fall poly-

meri zer device needs to have the bel ow nenti oned char -
acteristics (1) to (5. 20 [002%]3 First, the

gui de-wetting fall polynerizer de- vice needs to have

the characteristic (1) that the opening area (A (nR)

of thHe&ORdni zharalinbebss, sehti presehtt haveppebnpdrst idescribed
10 of the casing satisfies the following fornmula: 25

0.7 5nAdeta200. 24 The horizontal cross section is
obt ai ned by cutting the casing along a horizontal

pl ane (afer) thenperpest o sted Ipolpmehiczatd on high quality,
reaction zone 5, as described in Fig. 1. 5 Wen the
openiaghapes foApanse egomaids @OL yrarhanaties on a commercial
i npossi ble to produce an aromati c pol ycarbonate in a

desi B€@lgmaiing. rRfet lodr 1 fohprogdmeingy drt dromaqwired that
pol ycarbonate in a desired amount while |owering the
cost thér gpidaveind inge fadily pelivierigedavice ihavye various
necessary that the opening area &ﬁq be 200 n2 or |ess.
[OOZ@Pa?ﬁétﬁﬁﬂééJﬁértiﬁﬁefﬁFﬁsﬁB yHBVEREPIEePR¥E Ao&dshe

to h%ve the characteristic_ (2) that the guide-wetting

fal | TpEFymEiigel BB E8%s sPPEAS TR S MEviGhy shsputd be
possessed by the guide-wetting fall polymerizer device
for achieving the above-mentioned purpose. (In the
present invention, the expression “the molecular weight
of an aromatic polycarbonate is maintained at a desired
level” means that the fluctuation (with the lapse of
time) of the number average molecular weight of the
arcomatic polycarbonate produced is controlled within
the range of 200 or less.) Specifically, the present
inventors have found that the guide-wetting fall poly-
merizer device needs to have the below-mentioned char-
acteristics (1) to (5).
[0025] First, the guide-wetting fall polymerizer de-
vice needs to have the characteristic {1) that the
opening area (A) (m?) of the horizontal cross section

of the upper portion 10 of the casing satisfies the

following formula:

0.7 £ A £ 200.
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mula: 15 20 <_ A/B <_ 1,000 wherein A is as defined

above for the characteristic (1) and B represents a

m ni mum openi ng area (n2) of the cross section of the
outlet 7. 20 [0027] Qutlet 7 connects the bottom of

the I ower ta- pered portion with the w thdrawal device
which is gen- erally a device (such as a gear punp)

capabl e of dis- charging a high viscosity substance.

Wth respect to the shape of the cross section of

out | &he7 hotrieoatiad roo2s pardtiicd ars |doidiatedriyy cutting the
however, it is preferred that 25 outlet 7 is a pipe

havi rgsang edwngr aohcelilzgutiadalplasreosia-s€dt,i dmtersecting
Bet ween the bottom of the |ower tapered portion and

t he Whehgodwale rdavitdeon tisacdhiape asinea Tor 053 deeetiled in Fig.
of outlet 7 may vary along the length of outlet 5 7.

Furt Rer, the opening area of a cross section of

out | et 7 may al so vary along the |ength of outlet 7.

Mor eover , WBEPWEBR ORETBHC: eFed PHe lsovess dpared pom®, it
tion and the wi thdrawal device, outlet 7 may extend

| i ne&Bl yTBPSFAP1RaFe RTOFUFEd aﬁbﬁnwt%@qﬂa@f%@we in a
10 have.two or npre outlets 7. %0028 In the
pol yREFLFEF GBPMRE -of FRRENBFesERE PROERCiNgoAR gRomatic

o OTELSCBSRIERONA S ol 0. SRS ROLICET 0 BTELS e
cost for producing the polymerization device, it is
necessary that the opening area (A) be 200 m® or less.
[0026] The guide-wetting fall polymerizer device needs
to have the characteristic (2) that the guide-wetting
fall polymerizer device satisfies the following for-
mula:

20 £ A/B £ 1,000
wherein A is as defined above for the
characteristic (1) and B represents a
minimum opening area (m?) of the cross
section of the outlet 7.
[0027] Outlet 7 connects the bottom of the lower ta-
pered portion with the withdrawal device which is gen-
erally a device (such as a gear pump) capable of dis-
charging a high viscosity substance. With respect to
the shape of the cross section of outlet 7, there is no

particular limitation; however, it is preferred that
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degree is wthdrawmn fromthe outlet of the polyneriza

15 tion device in the formof a nolten material having

a high nelt viscosity. For withdrawi ng such a nolten

ma- terial fromthe polynerizer device w thout

|l owering the quality thereof, the ratio (A/ B) nust

satisfy the above-nentioned formga (i.e., 20 < A/B <_
1,000). 20 [0029] The guide-wetting fall polynerizer

device needs to have the characteristic (3) that the

angl euft@Cet( )’ izetavgdmpda hawippera parqiieralorsiadd Wedical

of the upper portion and the inner surface of the

| onercrpess pleertdlon.waBetegehhehkobettbapetfetdhpodbwer, tapered
as neasured with re 25 spect to a vertical cross

sect portdfort lede ddieng i tdatdagads defviiese,t Hdef alHagw mgf a cross
formula: 120 5 C < 165. [0030] It is generally

consis@gitédnt ledt oud-edl dsaant 72130 alvm g bidee-rengtilordd outlet
angle (C), the lower the anmount 5 of the materia

used ’f-or FREBABEY nfhehereasntgarghepé RorsOsEnBgctiom of
the viewpoint of |owering the cost for producing the

pol yREFREEr Td@@Ycalsor viagYpadodd éde Hangthhefamyitelet 7.

(C is as close to 90 as possi ble. However, in the

pr es¥RESPNEENt PG YERSr theapetdonm of &hvollosemdappred por-

terial, havin% a high nelt viscaosity and faIIin%hoff

fromtRE PofletEnd bRy aduidsey s SUHLET 7 Wahgstend

| owe Ln% t?e %%alit t hereof, wherein the nolben mat, e-

(i al WHESET NPTt A8 Yalaat Pe O CaRBaid8 pr GBGCERSGPI maY
have two or more cutlets 7.
[0028] In the polymerizer device of the present inven-
tion, an aromatic polycarbonate or an aromatic polycar-
bonate prepolymer having an increased polymerization
degree is withdrawn from the outlet of the polymeriza-
tion device in the form of a molten material having a
high melt viscosity. For withdrawing such a molten ma-
terial from the polymerizer device without lowering the
guality thereof, the ratio (A/B) must satisfy the
above-mentioned formula (i.e., 20 £ A/B £ 1,000).
[0029] The guide-wetting fall polymerizer device needs
to have the characteristic (3) that the angle (C) (°)
between the upper peripheral side wall of the upper
portion and the inner surface of the lower peripheral

wall of the lower tapered portion, as measured with re-

spect to a vertical cross section of the casing, satis-
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the aromati c pol ycarbonate prepol ynmer having an in 15
creased pol ynerization degree, the angle (C nust be
within the range of from 120 to 165. [0031] Further,
the polynerizer device of the present invention may
have a plurality of different angles (C). For
exanpl e, the polynerizer device 2wms a plurality of 20
di fferent angles (C) when the horizontal cross section
of the upper portion of the casing is elliptical

and/ drieswtidre tivd lcouerg tfapered wal | portion of the
casing has an asymmetrical shape. However, in such a
case, all of the dilfflerert <anges (C) of the

pol ymeri zer device need 25 to be within the

abovdO¥ehitli ohedipaagaerally[ 0OB3[deredg fhad- Wdiet icdgser to

fall paqlynerizer device needs to have the

char & ertihst g ovg-mamdii anas [asvgheh (), (6 lofexs Hehe amount

guide satisfies the followng formula: 150 5 h <_

3, 000 shEomede nigdn usesd |THgtF QCIg tHhe faedigs There-

smal l er than 150 cm, problens arise in that the

pol yrfeezaliay THSE) Sdieo MDY S prefsi yibrthe cost for

becones unsatisfactory and in fhat the fluctuatjon

Cwi ¢ REORISH DG £y PAIEE To=e 5 IAE iifber -tk dfeererred that

nol ecul ar i ght..of, the produced Aromatic .

pol y EXFD LS Hdoris s T 4 ABbut> 2G5 1Py o However,

On the qther hand, when the |ength (Q%%o the quid N

e e e T

difreeensq 'RaAR™! hilS G %Yo d G JULEE L Brng off
from the lower end of the guide) to outlet 7 without
lowering the quality thereof, wherein the molten mate-
rial is eilther the aromatic polycarbonate produced or
the aromatic polycarbonate prepolymer having an in-
creased polymerization degree, the angle (C) must be
within the range of from 120 to 165°,
[0031] Further, the polymerizer device of the present
invention may have a plurality of different angles (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 elliptical and/or
when the lower tapered wall portion of the casing has
an asymmetrical shape. However, in such a case, all of

the different angles (C) of the polymerizer device need

to be within the above-mentioned range.
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pol ymer as between the upper portion and | ower portion

15 of the guide becones very large and in that the

fluc- tuation (with the |apse of tine) of the nunber
average nol ecul ar wei ght of the produced aromatic

pol ycar bonate beconmes as nuch as about 300 or nore
(sonetines becones as nuch as &out 500 or nore), so

that the properties 20 of the produced aromatic

pol ycarbonate are likely to fluctuate. In the present

i nverittiogR,] t ibeegpldeswentihhé&allugblghead zew deviihe needs
| apse of tine) of the polym erization degree of the

pr odtice thaagreormitel chpoladaiatate (4)s Hrertgerharelanrsyt ofh) (cm)
exanple, that the fluctuation 25 (with the | apse of

t i meplofthehguided sedd sfiemattile golhi @8 ng drdoomatta: i s

about 200 or nore. [0034] The guide-wetting fal

pol yneri zer device & sh&ave Gri0YOone guide or a

plurality of guides. Wth re- spect to the nunber of

t he d@pég(]s)‘ﬂh?he?bei sepgtparlhy eifctihar gnidet asi emadder
long as the bel ow-nentioned total outer surface area
(Si) thap) 1o0 cHe SEoBE®s A ide it thate thenhgolomerigation
2 to 5 000 n2. Specifically, fqor ex- anple, only one

gui d&SHEFENGTa thEt B lESRe PIERHaEe yhesromes ursta il sfgrtory
2 can be used. ternatively, a plural 10 ity of i

gui d889%c&H BB 50 VIR TRD SUHOY e JaRe of time) of

UL 2 AL RER SR L hee IS, IUER 5 2,000 Hicoo

each a rr]%\rﬁiag 9.2 plofaLry%% r‘ia%tn%lt 0 teecrom%l'lsr faa‘.sC T s eae}acor{lt 200 or
more. On the other hand, when the length {(h) of the
guide is larger than 3,000 cm, problems arise in that
the difference in the melt viscosity of the molten pre-
polymer as between the upper portion and lower portion
of the guide becomes very large and in that the fluc-
tuation (with the lapse of time) of the number average
molecular weight of the produced aromatic polycarbonate
becomes as much as about 300 or more (sometimes becomes
as much as about 500 or more), so that the properties
of the produced aromatic polycarbonate are likely to
fluctuate. In the present invention, the expression
“the fluctuation (with the lapse of time) of the polym-
erization degree of the produced aromatic polycarbonate
is large” means, for example, that the fluctuation

(with the lapse of time) of the produced arcmatic poly-
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gui de may be one prepared by spirally winding a perfo

15 rated plate or wire net which has a | ength of h.

When a plurality of guides are used, each guide nust

have a length (h) within the above-nentioned range of

from150 to 3,000 cm Further, when a plurality of

gui des are wused, the lengths (I8 of the guides need

not be the 20 sane; however, fromthe viewpoint of

stably producing an aromatic pol ycarbonate whil e

mai ntarbongtehe smabead- 2108r oxeimghrte .of the aromatic

pol ycarbonate at a desired level, it is preferred

t hat [ORé4llenBihdsgehiieovethéngglidiéspalgmelrdgert degnee may

anot her as much as possi ble. 25 [0035] The nunber of

t he haveepslvnapeygiy.deéependi ivg 2@ lidy tdfe WHalses . With re-

t hereof ; however, the nunber of the guideﬂf) IS

genefBRF} teofhe nymbeverd] thie [Gudse (shherfhanse is no par-

gui de(s) _are ar[an%ed i n correspondence with the

hol e§i16R1leKe ldmitptaon 66 Plofge ast fbenledew wientiemed total

gui de(s) may vary dependin% on,the pol yrmerization de- =

gr eeCBFerh&UpLaaacadear dRati dMbl 9€akhBngtiédgnd)t A within

amount thereof; haowever, the nunber, of the%gui%ﬁis) LS
yoofor ex-

genefFafl F2RBEnPE06 R £, 66020090 BY ef TRBFIEFT

to 500,000. 10 The gui.de-wetting fall polynerizer

devi 380hEedants ohavBUifE BRYLEG e fetel (W athatige ares

Lt 524 S 2Vl 852 e (Phb LA 2 procan-
ity of guides can be used, wherein the sum of the total
outer surface areas (S1) of the guides is 2,000 m?.
When it is intended to use a small number of guides
each having a large total outer surface area, each
guide may be one prepared by spirally winding a perfo-
rated plate or wire net which has a length of h. When
a plurality of guides are used, each guide must have a
length (h) within the above-mentioned range of from 150
to 3,000 cm. Further, when a plurality of guides are
used, the lengths (h}) of the guides need not be the
same; however, from the viewpoint of stably producing
an aromatic polycarbonate while maintaining the molecu-
lar weight of the aromatic polycarbcnate at a desired
level, it 1s preferred that the lengths (h) of the

guides are close to one another as much as possible.

[0035] The number cf the guide(s) may vary depending
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2 <S1 5 5,000. 15 [0036] The total outer surface area

(S1) (nR) of the guide neans the area of the overal
surface of the guide with which the nolten prepol ynmer

is allowed to fall in contact (hereinafter, such an
overall surface is frequently referred to sinply as

the "outer sur 20 face") during 4de polynerization.

For exanple, when a pipe is used as a guide, wherein

the opening of the pipe is sealed so that the nolten

pr eparymere ishaald avetred; fldevdr cariaciunthdh ©hl yhe

the outer surface of the pipe, the total outer

surf age darea (1S )gareansl Ihef moed 2o ofetdwmbuierlions. When
surface of the pipe, and the inner surface 30 (of the

gui dehanmguh dehsoh drwe amtdmyedrispaymrspedeneootwiigt the
in contact is not included in the total outer surface

ar eahE3Es othdrea dolanmilbutiof mldttes tdre ugdkr ¢ehethe
total outer surface area (S1) of the guides neans 5

t he Surhdef(shanaar e ofdarrndivterors tieagesl yierjration de-
gui des. [0037] When the total outer surface area (Si)

i s | &Fee farkhe producad &ngetsichroy-rimnate amnd the
aromati c polycarbonate in a desired anount. On the )
ot hePMeamd, thenfedny fivesmal i auhal £k Hreayisig(s) 1s
is larger than 5,000 n2, not only does the cost for

pr od9ENRF MY Faom i itRerl (JHA 0 e RiRL ehak shef sem 200 to
hi gh, %u% 2450 the properties of the produced

aro ' ﬁ 'ycar bonate are

The guide-wetting fall polymerizer device needs to
have the characteristic (5) that the total outer sur-
face area (S1) (m?) of the guide satisfies the follow-
ing formula:

2 £ 51 £ 5,000.
[0036] The total outer surface area (S1) (m?) of the
guide means the area of the overall surface of the
guide with which the molten prepolymer is allowed to
fall in contact (hereinafter, such an overall surface
is frequently referred to simply as the “outer sur-
face”) during the polymerization. For example, when a
pipe is used as a guide, wherein the opening of the
pipe is sealed so that the molten prepolymer is allowed
to fall in contact with only the outer surface of the
pipe, the total ocuter surface area (S1) means the area

of the ocuter surface of the pipe, and the inner surface
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likely to fluctuate. 15 [0038] It is surprising that

the use of a guide -wetting fall polynerizer device
havi ng the above -nentioned characteristics (1) to

(5) has enabled the stable production of a high

quality, high performance aromatic pol ycarbonate

which not only is colorless but 20 al so has excel | ent
nmechani cal properties, on a commer- cial scale at a

rate of 1 t/hr or nore for a long pe- riod of severa

t hous@rdst o wrsider) o (Worclexanplreol ten pereépdl pher does
time as long as 5,000 hours), wherein the no- |ecul ar

wei ghtotofgathel mraometd et picd yoelr bionatwdednibet!®s total outer
mai ntai ned at a desired | evel. Wen the guide-wetting

31 fnfanst aread 2651 Hevitherdces Hota kit ¥ st arides are used,
the above-nentioned characteristics (1) to (5),

pr obl®@is talidlsouteR Hrfaqe jareaposhi e fﬂa)e pdoiiee means
an arqQmatic polycarbonate in a desired anDunt t hat

the fARfetSpR i e \Graes IRf IEpsewiet ity afes Hef the
nunber average nol ecu- |ar weight of the produced

ar ond43985 ycar bonate be- cones as nuch as about 200

h bl Q- duct hi ty,
i oh EAH nlinge” bPgneerel putsiachetacs '%@oqr“sﬁg' 4 less
f d f, d 10 1,000 h
Ehat T Yn?EefL? iR RPRES B Cen P EaP e P attmatic
ffers di scol oration. ‘goog¥g_ he reason

pol y
hweﬁgco )?r?élra zeermdev eszl.orfe aénouﬁ} ese ver?t OH: hand

enablwq'% W8 Stall 8 RAdUCtd Qe abkcg]a 1) 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.

f[0038] It is surprising that the use of a guide
-wetting fall polymerizer device having the above
-mentioned characteristics (1) to (5) has enabled the
stable production of a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties, on a commer-
cial scale at a rate of 1 t/hr or more for a long pe-
riod of several thousands hours or more (for example, a
period of time as long as 5,000 hours), wherein the mo-
lecular weight of the aromatic polycarbonate can be

maintained at a desired level. When the guide-wetting
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an excellent aromatic pol ycarbonate on a comercial 15
scale at a rate of 1 t/hr or nore has not been fully

el uci dated. However, it is considered that a synergis-

tic effect is achieved by sinultaneously satisfying

the above-nentioned characteristics (1) to (5) in

addition to the effects which at®, respectively,
attributable to 20 the characteristics (1) to (5). For
exanple, it is considered that, when a guide having a

| ar g€ aslr fracleymenricoze mntk wiate sfog nathesdoisdy aell of the
recited in the charac- teristics (4) and (5) is used,

a | ardgevamoent ioeal milaraere mronets c( ol yeat honapeoblems
prepolyner is allowed to 25 fall along and in contact

wi t h atHeeguindehaton idt i 32nposdihiedty povduce an aromatic
tenperature and the internal agitation and surface

r enewslL Ysra daeRafst tien Pradqsol satkrameunt ngthailt oe ahbu¢huation
contact with the guide is effectlvely per- formed, so

t hat |“’t1tl5’ecté7r?eslﬁ&§s%lctﬁ & ime prtddte D HIRME RVREAGS ynolecu-
aromati c pal arbonate havi ng a desired nol ecu- |ar

wei gt et9 éﬁﬁuﬂr04ﬂﬁqquﬁr°%3ﬁ%?m?Qk%F%ﬁb°@¢ﬁﬁ be-
| ower gfrlpheral wal | %E{the | ower R§$ere ortion

the E889%y aa"’né“"t% asuahka e th %‘aﬂl "fof'rn%fr%%%le pro-
10" polSRE &F Shariih a1l duieh Re MO ARG Sronatic

d b
e e S e %‘Pegbyﬁer.% Renjed of

?f o:nﬁlt’ 'rgg%g h%furs,Ofantdqecl'%r Oq_L{_.C ds a_Lrlq(nBIt I Ctkpaq: Y& br?:.no&uced

aromatic polycarbonate suffers discoloration.

[0039] The reason why the polymerizer device of the
present invention enables the stable production of such
an excellent aromatic polycarbonate on a commercial
scale at a rate of 1 t/hr or more has not been fully
elucidated. However, it is considered that a synergis-
tic effect is achieved by simultaneously satisfying the
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-
teristics (4) and (5) is used, a large amount of a mol-
ten aromatic polycarbonate prepolymer is allowed to

fall along and in contact with the guide even at a
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end of the guide to the point in time of wthdrawal of

15 the produced aromatic pol ycarbonate fromthe

outlet, so that discoloration and deterioration due

to along residence tinme of the produced aronmatic

pol ycarbonate in the polynerizer device can be

prevent ed. [0040] The above- nent32oned advant ageous
production of 20 an aromatic pol ycarbonate can be

realized when the po- lymerizer device of the present

i nvemeileilvatlivc A ows tampleanage reg alasdappar dintssrnasl usgeidcation
for a commercial scale production of an aromatic

pol yéaebsnafeackoreaewadg ofethe o¢ldfent ipnepNeaw st lloing
say, the cost of such a 25 | arge scal e apparatus is a

ver y 2lLRper eagt inacestaich #igd %@mm@eali%@f@ctively per-
production of an aromatic pol ycarbon- ate. One of the
advahPaBes s of Ot hBakr ddeheCOmESn oSS ibd e e nathiceosr high
for producing the polynerizer device of, the present

i nveHtR ﬁtVsaIrS’W?t§§ POYSAERONGtE bGiaW B desridied molecu-
nech?nical Sgitation type pol ynerizer device,

Wt h ?Esﬁﬁ& Folph@ Féﬁﬁ?réﬁ@ﬂptas FBrFHSFdian%%gﬁé%§ of
R MR P R IR 87 L
o RO B Rl PR B L TR R i Gormuta
o o085t PR 06, NS RERR AR B g M pecomes
0.8 goésibléSQO gﬁ&%tgﬂ'the residence time of the produced
aromatic polycarbonate in the polymerizer device, i.e.,
a period of time from the point in time of falling off
of the produced aromatic polycarbonate from the lower
end of the guide to the point in time of withdrawal of
the produced aromatic polycarbonate from the outlet, so
that discoloration and deterioration due to a long
residence time of the produced aromatic polycarbonate
in the polymerizer device can be prevented.

[0040] The above-mentioned advantageous production of
an aromatic polycarbonate can be realized when the po-
lymerizer device of the present invention, which is a
large scale apparatus, is used for a commercial scale
production of an arcomatic polycarbonate for a long pe-

ricd of time. Needless to say, the cost of such a

large scale apparatus is a very important factor in a
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vant ageously the fornmula: 1 < A5 150. 15 [0043] Wth
respect to the ratio (A/B) of the opening area A (nR)

of the horizontal cross section of the up- per portion

of the casing to the m ni num opening area B (nR) of

the cross section of the outlet, it is pre- ferred

that the ratio satisfies the forsmla: 25 AAB 5 20 900,

nore advantageously the fornmula: 30 5 A/B 5 800.

[0044] Wth respect to the angle (C) () between the
uppekcomaierpiieralscsilde pyadduddi drhes ippera fadd on @dycarbon-
the inner surface of the | ower peripheral wall of the

| owertet.apénedopothkeondviehtiagepr effetthed ptreatent-hednargltdon is
(C 25 satisfies the fornula: 125 < C :- 160, nore
advamthat3thegemsd] farhedogiunireg I35 pol et i 5. daMiere of
a plurality of guide-wetting fall polynerizer devices

( suclhas paesfeints ti nggindd-ometits ngpw,alds poimprarédzero a conven-—
device, a second guide-wetting fall polynerizer

devi &&onalt mecdaguiicdd Roiwetttiiang thatd puolwoeerizesr device.

device, ...) are used for stepw se elevating the
pol yrkPr2at i BhtHegeepest Fﬁethﬁnrﬁéﬁlﬁﬁ@sﬁﬁyﬁﬁrtOlﬁhﬁsdl"
preferred that the angles Cl, C2, ... satisfy the

for nﬁ‘le§51eln5 pfcehs gyigie- wettwger@# el varef e cdevice
respectively repre 10 sent the
abov@anHF|QEééeéﬁgP@§ePéﬁqQ1QQﬁaqhﬁ%&uﬁﬂﬂ(R?ed therein,
meri zer device, the second [

B S g R S S O R
falls@%&%g%rbéﬁgwquICG ’
[0042] 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-
vantageocusly the formula: 1 £ A £ 150.

[0043] 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
(m*) 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.
[0044] 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, it is preferred that the angle (C)

satisfies the formula: 125 < C £ 160, more advanta-
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[0045] The length (h) (cm) of the guide varies depend-

15 ing on various factors, such as the pol ynerization

de- gree of the raw material prepolyner, the

pol ymeri zation tenperature, the polynerization

pressure, the polyneri- zation degree of the aromatic

pol ycarbonate or prepoly- nmer t@4ge produced in the

pol ynmeri zer device, and the 20 anount thereof.

However, it is preferred that the length (h) (cn) of

t he guidles1sattrsf ifesrriules f ar3mlaic 200550 <Whan8@0piwkanity
a plurality of guides are used, each guide has a

| engtaf wintilerwetitsinigangd)], proneneadivzaent alegiems| {sudie as a
formula: 250 < h <_ 2,500 (when a plurality 25 of

gui ddd rarte avsiel—weddh rguifdd Ihas lamiesnigrdr wehige t M ssecond
35 range) [0046] The total outer surface area (Si)

() Sofldereretguinde falldo Prdrvimey idese i Higceon & Hehird guide
factors nmentioned above in connection with the length

of th@ediiidg fadw PodwEmerijzer slqsicrer red it Hate tyred for
total outer surface area (Si) of the guide satisfies

the B&eRYige £lpvating thep polymer igdfdnmgiasargy ahehe
formula: 9 5 S1 5 4,000., [0047] In the polynerizer

devi B@IET RESHOLYBRT i et A ediRd fdidthdhe angles Cl,
operation of the polynerizer device,

pol yieri ¥ati on -r Sa&disdy ﬂ&%aﬁQ¥W$%@éréﬁ?¢§E§bﬁ;G@ der- - -+

O e ML 1T LS RO e opre-

POl YIRE! 2 ORI 220% $0419% @5 1P 48 1% 46 guide
-wetting fall polymerizer device, the second guide
-wetting fall polymerizer device, third guide-wetting
fall polymerizer device,
[0045] 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
amocunt 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 léngth within this range), more advanta-
gecusly the formula: 250 £ h £ 2,500 (when a plurality

of guides are used, each guide has a length within this



capabl e of sustaining the reduced pressure. Wth re 15

spect to the shape of the horizontal cross section of

t he upper portion of the casing wherein the upper por-

tion is defined by the upper peripheral side wall,

there is no particular limtation. Exanples of the

shape of the horizontal cross sexgion of the upper por

20 tion of the casing include a polygon, an ellipse

and a circle. It is preferred that the shape of the

hor i zamget)al cross section of the upper portion of the
casing is acircle or a quasicircle. Fromthe upper

end t[®04djer Thendoohlt bateppenrfacki arcaf (She das)ngf the
the shape of 25 the horizontal cross section of the
upperuiciet iadscofvaifest ke peasiing may tie tiwctsane mentioned
different. Fromthe viewpoint of ease in production

of tRéqysl ymedorereats-onviwdgh itthe slgaflerofedchidhaguide. How-
shape of the horizontal cross section of the upper

por t iegierof itthd scadiefprired Hday ddree Hotonh tdutempprurage area
to lower end of the upper por- tion of the casing.

[ 0048F 1Therfeftdree guitda ssqtrisffEredchidhatormelappérspdt-< 4,500,
tion of the casing (wherein the upper portion is de-

fi nethowg taldéfa@m?@reqy@rliypltér%lfosrm@amlﬂ)s'% s 4,000.
cylindrical . In this case, IS preferred that the

| owerl %04dér ean BB?tP@ﬁY@Prﬂﬁérc%Vﬁ&er &% &hgr pgesent inven-
coni cgl , and that &ﬁf outlet for_the aromatic

pol y&aPBen &0 1ghit |QPﬁﬁiﬁloQ|Qﬁu£P%upq#%p%ﬁﬁq%ﬁnQﬁVlce,

the | ower tapered rtion of
% &y%er?za %on reaction zone is generally kept un-

der reduced pressure and, therefore, there is no par-
ticular limitation with respect to the casing of the
polymerization reaction zone so long as the casing is
capable of sustaining the reduced pressure. With re-
spect to the shape of the horizontal cross section of
the upper portion of the casing wherein the upper por-
tion 1s defined by the upper peripheral side wall,
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 guasicircle. 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
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the casing, is cylindrical. 15 [0049] Wth respect to

the guide-wetting fall polyner- izer device of the

present invention, when the upper portion of the

casing is cylindrical, the |lower tapered portion of

the casing is reverse conical, and the out- let is
cylindrical, it is preferred thaiéthe inner di 20

aneter (D) (cm of the upper portion, the length (L)

(cm of the upper portion, the inner dianeter (d) (cm

of tHérowdsiincamibyt Hee |Brgtdnanid)or ol L HEreme. guimden the
sat- isfy the following formulae: [0050] 100 <_ D <

1, 000/ iewr® iRt qf ease 5 BrducEicn 19D tige oo luneriser de-
- 205 L :5 h + 300. (Wen a plurality of guides are

used Vidfe Iiéngth wrefemrar giiafe & i $iars ehethe horizontal
above-mentioned fornmula.) 5 [0051] Wth respect to the

pol yfgidsfersefddie fF thfe URRes i s omei @a$15ng is the
nore preferred that the inner dlaneter D (cm

t he GF&r fp‘d%“t it SRRt iend the 19vme ‘?LJ'-SO"C}SGe DlE"Per por-
900, nore vant ageously the for- nul a: 200 < D5

800. BN & ﬁ%e?lé}%d that the ra 10 do (D/d)

T e

pref E:rlruengot%% %ig}&aovg}ﬁ/ | sfi esethe for mn de-

0.6 15 38 d TS e G LR
fined by the upper peripheral side wall) is cylindrical.
In this case, it is preferred that the lower tapered
portion of the casing is reverse conical, and that the
outlet for the aromatic polycarbonate, which is posi-
tioned at the bottom of the lower tapered portion of
the casing, is cylindrical.
[0049] With respect to the guide-wetting fall polymer-
izer device of the present invention, when the upper
portion of the casing is cylindrical, the lower tapered
portion of the casing is reverse conical, and the out-
let is cylindrical, it is preferred that the inner di-
ameter (D) (cm) of the upper portion, the length (L)
{cm) of the upper portion, the inner diameter (d) {(cm)
of the outlet and the length (h) (cm) of the guide sat-
isfy the following formulae:
[0050] 1060 < D £ 1,000,

5 < D/d < 50,
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L/D:5 20. It is nore preferred that the length (L) 15
(cm of the upper portion and the length (h) (cm of

the guide satisfy the following formula: h - 10 <- L 5

h + 250. (When a plurality of guides are used, the

| ength of each guide satisfies the above-nentioned
formula.) It 20 is still nore @eferred that the

length (L) (cm) of the upper portion and the |ength

(h) (cm of the guide sat- isfy the follow ng fornul a:

h :5L :5 h + 200.5(¥epdpa<pBoyakhtly of guides are

used, the length of 25 each guide satisfies the

above- nenti oned hornibDa<)138 hWaeROODhe i nner di aneter

(D) (cn) of the upper portion, the inner dianeter (d)
(cm (Phenhe pduretlityhefl engtdes (@de (wigd,ofthtehelarppsr of
portion and the length (h) (cm of the guide do not
sat i €pght gaigdeovetisdiliesndd e dbe B massitinssl formula.)
sinul t aneously, it becones difficult to solve the

t ask [805e PieBenesPaAgEntPoRle] DO IMerd zgs degioperf the
been fully elucidated why the polynerizer device of

t he BF@§§HF FﬁV@ﬁF#@ﬁfeﬁébPéS“@rQﬂRﬂﬂﬂ?RﬁﬁﬁhRQQQnihﬁ inner
a hi %uallty hi gh perfornance 10 aromatic

polyg&P §h&fe (Wi dFMoCTotihe WPRed RaddLhatigEies the
has excel | ent nechani cal properties, on a comrer- cial
scal £°aRuaani ¢ROpsl n§r?99t|@ﬁrﬁaﬁévﬁﬁﬁaﬁepﬁﬁéybéhe for-

riod of t| mhereln t he nol ecul ar wei ght of the aro
n%b < 800. It is more prgferred that the ra-

tio (D/d) satisfies the formula: 6 < D/d £ 45, more ad-
vantageously the formula: 7 < bD/d £ 40. It is more
preferred that the ratio (L/D) satisfies the formula:
0.6 £ L/D £ 25, more advantageously the formula: 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 sat-
isfy the following formula:

h <L <h + 200.
(When a plurality of guides are used, the length of

each guide satisfies the abcve-mentioned formula.)
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mati c pol ycarbonate can be maintained at a desired 15
| evel . However, the reason why a hi gh nol ecul ar wei ght
aromati c pol ycarbonate can be produced at a high
polym erization rate by the use of the polynerization
device of the present invention is considered as
follows. [0053] In the guide-we3ging fall polynerizer
device of 20 the present invention, a raw nateri al
nolten prepolynmer is fed fromthe inlet 1 for the
nol t 6y egut yirerer cdiamhetem| N prrepodfnEne f@egke ngportion,
zone 3, and the nolten prepolyner fed to the nolten
pr epdibgremfesediianetone (@) {onr cuficelte téowoleh, the length
distribution plate 2 into the polym 25 erization
reactlilon @@he HaviliRy WPRRK deor et ednd tihee 3bengith t 8m)  (cm)
prepolynmer is allowed to fall along and in con- tact
with Ot%é'-hseu%é%e SFO tHEE A teies Athi e | Feeeargient tored rela-
pol yneri zation degree of the nolten prepolyner. During
t he ft%qnsg’flﬁ%éwltférﬂ%%fyﬁé? hacnme ardl § hi @bkt deg solve
5 wth the uhﬁi, the internal agitation and surface

t

re- md\ml~as e AP pot Rt 1P ef f ecti vel y

Phe OPG21as L5 RRBLOPE, Sehe bRBPy FULLTAFRoRIAEREA By the

o SRR S s T Bl SRl e

POOGRSAY (IRIDNR ¥ A SN s formance

?L:p%l ?&%& i%:? g%g%f%lrb%gl tg] ﬁ{]hgi'ct%%roec c}nriey ains.D ucnch oolfless but
also has excellent mechanical properties, on a commer-
cial scale at a high polymerization rate for a long pe-
riod of time, wherein the molecular weight of the aro-
matic polycarbonate can be maintained at a desired
level. However, the reason why a high molecular weight
aromatic polycarbonate can be produced at a high polym-
erization rate by the use of the polymerization device
of the present invention is considered as follows.
[0053] In the guide-wetting fall polymerizer device of
the present invention, a raw material molten prepolymer
is fed from the inlet 1 for the molten prepolymer to
the molten prepolymer feeding zone 3, and the molten
prepolymer fed to the molten prepolymer feeding zcne is

introduced through distribution plate 2 into the polym-

erization reaction zone having a guide, wherein the
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the surface of the guide increases as the nolten pre

15 pol yner proceeds to the | ower portion of the guide.

This al so neans that the residence tinme (i.e., the po-

| ymeri zation reaction tine) of the nolten prepol yner

on the surface of the guide increases. Further, the

nol - ten prepolyner which is faligng along and in

contact 20 with the guide by the action of gravity has

a very large surface area per unit weight and the

sur f ase treer prevged 1 yadfert hies rl Tevrepriepofyneraisng and in con-
effectively perfornmed. Thus, the polynerizer device

of tHexqir esigrit tilventnfiace eaSilhe enabdessiihbe increasing the
production of a high nolecular 25 wei ght aromatic

pol y carlyoeatie dtriom aemtdemhHridpoinymeren 4repdilyer s During
i npossi bl e when the production is perforned by the

use dfhea fednv ertt itdrealmaigeham nepolagieatd loong ygoed pn  contact
| ymerizer device. This is one of the advantages of the

pol yrétily dhed@nice ,oft hehd ndreagent dgiveriiom. ad [90583ce re-
Her ei nbel ow, an explanation is nmade with re- spect to

t he P@&$dn Athy-hehagpdemerienalyess ces gfigetipeksaperformed,
i nvention enabl es a stable production of an aronatic

pol y&esrshat € L fRtddsiad ot remasiawy iRbrengl gitd dgihe thike. As a
aromati ¢ _pol ycarbonate can be maintained at a de 10 ,

si red 95y, Hhe B0 YRETARSY IR0 i GRGERR iIRFPGREGDrae e high
in the quide-wetting fall polynerizer device of the _

pr esgﬁtt%'nviﬁ?i Bﬁ;tt ﬂésﬁﬁﬁgﬁﬁ’ 8f LNRoMPefepr BFGPPmymer in-

adhercir%%ste% tilgle a%l'lcioq:eciainrt]:cer %raﬁ: > t%se tphreo rreego smc}/ gre trhéJ r1:961ym~—
erization reaction, thus increasing the adhesion
strength of the molten prepolymer to the guide. There-
fore, the amount of the molten prepolymer adhering to
the surface of the guide increases as the molten pre-
polymer proceeds to the lower portion of the guide.
This also means that the residence time (i.e., the po-
lymerization reaction time) of the molten prepolymer on
the surface of the guide increases. Further, the mol-
ten prepolymer which is falling along and in contact
with the guide by the action of gravity has a very
large surface area per unit weight and the surface re-
newal of the molten prepolymer is effectively performed.
Thus, the polymerizer device of the present invention
easily enables the production of a high molecular

weight aromatic polycarbonate from a molten prepolymer,
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ceeds to the |lower portion of the guide. However, the

15 nolten prepolynmer only exhibits an adhesion

strength which corresponds to the nelt viscosity

thereof. Therefore, when the guide-wetting fal

pol ymeri zer de- vice has a plurality of guides, nolten
prepol yner nasses at a specificdteight of all of the

gui des have 20 substantially the same vol une and
substantially the sanme nelt viscosity. In addition,

t he mblitcdn isr éplops iidre ivihegoritheupislyctionh frompehgormed by
nol ten prepol yner feeding zone (which is provided
abové&hehétssolofmer iceaveritdphadade Brandorad) adlidfelon type po-
pol yneri zation reaction zone. 25 Therefore, fromthe

| oner YBRAS 26 (8¢ igifi-deShipplicepngl ofpitbgoppivantagesest the
(having an increased pol ynerization degree) which
have%’ﬂb@%ﬁtzie&l deifte Sfndhferrasaiosinyantion.

contigu%u ly fall off to the | ower tapered portion _of

the d&%i ﬁé. BeTeipBedPY, aPoREPILENAGRPRalSoRAdE Fith re-
masses having substantially the sa ol ymeri zatjon
deo- GPEET GECIIT TRRCAR My Li7enidRy 19k Of the

T BBt S D, e A o RSt e
| ower__t a- .pered.port casin her.eb
FROCERE €Y

| f th )
enabPFg PoEthedne pRsia R rohe SR Tgione of
| b ihn, .t | ecyl i aht, of t
A N L G T i L RS

e e e R R L R
in the guide-wetting fall polymerizer device of the
present invention, the amount of a molten prepolymer
adhering to the guide increases as the prepolymer pro-
ceeds to the lower portion of the guide. However, the
molten prepolymer only exhibits an adhesion strength
which corresponds to the melt viscosity thereof.
Therefore, when the guide-wetting fall polymerizer de-
vice has a plurality of guides, molten prepolymer
masses at a specific height of all of the guides have
substantially the same volume and substantially the
same melt viscosity. In addition, the molten prepoly-
mer is continuously fed from the molten prepolymer
feeding zone (which is provided above the polymeriza-

tion reaction zone) to the polymerization reaction zone.

Therefore, from the lower ends of the guides, molten



[ 0055] The aromatic pol ycarbonate collected in the 15
bottom portion of the | ower tapered portion of the

cas- ing is continuously withdrawn fromthe outlet by

means of a wthdrawal device, which is generally a

device (such as a gear punp) having the capability of

di s- charging a high viscosity saibstance (in Fig. 1,

dis 20 charge punp 8 is a withdrawal device) . In

general, the wthdrawn aronmatic pol ycarbonate is

ext r yuspdyyrer eesteuderaanty dheincomsadiopslymerization
pelletized. [0056] Wth respect to the distribution

pl at elagfreehe wigiftddiams t3ules fant ipbl ynehe zeamelovéte viscos-
the present 25 invention, the surface of the

di st dithutdant pluausly wll gefhlers | the el @it edtdponed portion
flat surface, a corrugated surface, and a surface

whi cRf Shenicaeiqiga ééner Zespdit Eirematier asflycpidonate
shape of the distribution plate is generally selected

f r omM2SS59% M@ vidy Uty arhes 3pnre rop@rggbpation de-
and the like. The shape of the opening of_ the hol es

of t i?eterﬁ'stqﬁ%tqfoﬁ”ﬁi%ﬁ e s‘?w‘r&?eﬁ 1§y selloetngdthe grplten

2 O S B SRS, B ey BB gusce,
e A AR S S L BT b -
t ance_ .bet we

ot u SR AEA R S St ifieuhsier i the con-

10 MM Qﬁﬁﬁ&ﬁ%?@&é&&%?f%%té%35¥35H8m5¥ﬁé“35 régkbonate wherein

15

20

25

the molecular weight of the aromatic polycarbonate is
maintained at a desired level. This is another advan-
tage of the polymerizer device of the present invention.
[0055] The aromatic polycarbonate collected in the
bottom portion of the lower tapered portion of the cas-
ing is continuously withdrawn from the outlet by means
of a withdrawal device, which is generally a device
(such as a gear pump) having the capability of dis-
charging a high viscosity substance (in Fig. 1, dis-
charge pump 8 is a withdrawal device). In general, the
withdrawn aromatic polycarbonate is extruded by an ex-
truder and, then continuocusly pelletized.

[0056] With respect to the distribution plate of the
guide-wetting fall polymerizer device of the present

invention, the surface of the distribution plate is
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between the centers of the nutually adjacent holes. 15

[ 0058] The distribution plate nmay have through hol es.

Al so, the distribution plate may have tubes attached
thereto, so that the hollow portions of the tubes

serve as the holes of the distribution plate.

Further, the holes of the distdibution plate may have

a tapered con- 20 figuration. [0059] In the present
specification, the term"guide" of the guide-wetting

fal | gpoeyadtvzeeldevedefmemns dlabodyrdbiceh Rasogrugated

| arge value in respect of the ratio of the length of

t he potfacas avdsaresdrfacehwhdrheési 6higk at a central por-
perpendi cul ar to the cross section) to the average pe
43 Fipeteheppofne Brosshapetebnthse dhetpbaytiqpepbatg is
no particular [imtatigon wth (esgect to the above ,
rati9enepatlyngetaftredi §rgenadr SLF¢Ler oAN161ddpPse, a trian-
1, 000, 000, pref- erably from 50 to_ 100,000. 5 [0060] )
Ther@l$s al Bo¥@oRarPACtPEr 1L KRt alPBSHRRR ¢E-tRpepening

Goncral 15e BRLsenaBethe eRECERBIE LenoPheofs pRBSFALLY se-
I de i ted f ircle, . I tri- .
gl botBeduaibang) 6 20 Bl gBoRIMEPRG P Ve aPORrc2gLits 2

sides,,.a star_and_the like. The shape of the cross
sect?%%y%?nth% ag?ﬁeaﬁ%yggg gﬁ??Orn1or may vary al ong

PRES R R ST T
is generally from 0.01 to 100 cm?, preferably from 0.05
to 10 cm?, more preferably from 0.1 to 5 cm®’. The dis-
tance between mutually adjacent holes is generally from
1 to 500 mm, preferably from 25 to 100 mm, as measured
between the centers of the mutually adjacent holes.
[0058] The distribution plate may have through holes.
Also, the distribution plate may have tubes attached
thereto, so that the hollow portions of the tubes serve
as the holes of the distribution plate. Further, the
holes of the distribution plate may have a tapered con-
figuration.

[0059] 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-
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as a wre, athinrod, or a thin pipe which has been

15 pretreated so that the nolten prepol yner cannot

enter the inside of the pipe. A so, the guide may be

made of a plurality of strands, wherein, for exanple,

the strands are twi sted together. Further, the guide

may be a wire net or a punched 44 ate. Moreover, the

gui de 20 may be one having a spiral horizontal cross
section. [0062] The surface of the guide may be
snootrtinet gmough, theorcmeys hsaet ompraf ritktk ngogpr t iMiere is no
[0063] In the present invention, it is preferred that

t he quamel dwslaool lummidra t(iare. witsh wiespert atd hilve raloye aratio,
25 thin pipe nentioned above, a wire net or a punched

44 Hludt ehq oeadio 1is tdemnepa der viestani nigd fad 11,000, 000, pref-
pol yneri zer device of the present invention which
enableggilhie fyram i iton 1H0,00hi gh qual ity aromatic

pol ycarbonate on a commercial 5 scale (e.g., a large
anmountP4iddudhese Wi éﬂsps npepartdchddrstapifatgong with re-
| ong period of tine) is espe- cially preferred

t hat Stﬂ?&tgm%é:%m%‘&l%ym dihe \erasfs cpctmder of the
subgui des extendi ng_downward|y, each of which

i ndeFetidént | eﬁ§§aglénraﬁ€?elsh€?)e eénfhfhicaRsgaseption of
|sf|e§ﬁthe formula: 0.1 < r < 1, wherein the

pl ur &M% Puige d& ﬁﬁ%&ct&%gﬁﬁ%sa & Seourddl ;Flrﬂeﬂbs%y a tri-

means of at _|eas ortln d cross

ol UARA R TR isr B M A ot drore

that @%SQUEQ%tar and the like. The shape of the cross
section of the guide may be uniform or may vary along
the length of the guide. The guide may be hollow.
[0061l] The guide may be made of a single strand, such
as a wire, a thin rod, or a thin pipe which has been
pretreated so that the molten prepolymer cannot enter
the inside of the pipe. Also, the guide may be made of
a plurality of strands, wherein, for example, the
strands are twisted together. Further, the guide may
be a wire net or a punched plate. Moreover, the guide
may be one having a spiral horizontal cross section.,
[CCG62] The surface of the guide may be smooth or rough,
or may have a protruding portion.
[00e3] In the present invention, it is preferred that

the guide is columnar (i.e., a wire or a thin rod), a

thin pipe mentioned above, a wire net or a punched
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isin the formof at |east one net, or a jungle gym 15

-li ke three-di nensional structure, wherein, when the

guide is in the formof a plurality of nets, the nets

are securely arranged substantially in parallel. Wth
respect to the above-nentioned guide conpris- ing the

col umar subgui des which are secygely held by 20

neans of at |east one supporting rod crossing the co

| umar subguides, it is preferred to use a plurality

of suppe.ting rods which are attached to the

subgui des at appropriate intervals (e.g., from1l to

200 cif0tdlongn the kengthwedftinlge fsauliggicdesne 2= 006G ice of
The supporting rods are useful for keeping con 45

st antthehep Heasearty al rsvdyet iwve rwh heh seibgol eestedpfoduciion of a
proving the strength of the guide having a flat,

cur véd groruarider ditrmati iohato kygahenate o apteniarcial
used for producing the supporting rod and the guide

my FEalee @ <hrre Prlange arount [PoBBICtien Hehelesbatper-
|nvent|on is preferred that the guide is col umar

or | Oéﬂ]ﬁdpe%%lnldh e n]din%lﬂwocﬂféfn%}f@%h it is espe-

prepolyner to enter the inside of the

(her &Hﬁ‘&fltyerpresﬁ?cqi:eéj ditate the rBtidte é%PI‘[*Ebrb‘é?r‘“er? oalwallty
10 as olunnar ui de” wherein the di aneter
(cm © J&E)%ee’%toﬁr}%?‘}%écqu‘%ﬂ%w grpeh of

Iggméulaﬁgg I:Lglc{?;{g %1?&1:[1%0%@5 1am£tree1§epr Pventvlrl'?:{]c’:h sat-
isfies the formula: 0.1 £ r £ 1, wherein the plurality
of columnar subguides are securely held by means of at
least one supporting rod crossing the columnar sub-
guides. In such case, it is preferred that the guide
is in the form of at least one net, or a jungle gym
-like three-dimensional structure, wherein, when the
guide is in the form of a plurality of nets, the nets
are securely arranged substantially in parallel.

With respect tc the above-mentioned guide compris-
ing the columnar subguides which are securely held by
means of at least one supporting rod crossing the co-
lumnar subguides, it is preferred to use a plurality of
supporting rods which are attached to the subguides at
appropriate intervals (e.g., from 1 to 200 cm) along
the lengths of the subguides.

[0065] The supporting rods are useful for keeping con-
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only for effecting the polynerization of a nolten pre-

15 polyner while allowing the nolten prepolyner to

fall along and in contact with the surface of the

gui de, but also for retaining the nolten prepolyner

in the polym erization reaction zone for a

predeterm ned period of tinme. Ty residence tinme of

the nolten prepolymer is 20 closely related to the

pol yneri zation reaction tinme and, as nentioned above,

the resdrdendes timee ol § e ttweant thof stibgui@éseand for im-
prepol yner retained on the gui de becone increased in
accordancengi the tdieremetrlease the tdeidel tavimgcastlyt pf curved

the nolten prepolymer, wherein the nelt 25 viscosity

i ncr eas eshnae-atigurdainore W 4 tridisups 0gIss neft et atheised for
pol yneri zati on reacti on. Even when a nolten pre-

pol yrodveding thepradmernimpdeod| andi soesgydé snagede the
the anmount of the nolten prepolyner retained on the
gU|d@amﬂ|Q§;dkﬁﬁﬁﬂﬁW@ on the outer surface area of

the 5 [ In the case of a columar guide, the
anour{toqlﬁ‘;] t A& Shepergsentr dnyensdosn titke iconnpefarred that
gui de varles dependi ng on the diameter of the guide.

[ooezﬂ 9§ 199 e e L URATat0E HeS GuiRiP@SE ¢ty dors not allow
gui de-wetting fall palynerizer device of the present

10 i AT HaRF R et LU @Rntne oiktkdai of nghe pipe
only he me ht of th U|de s such,_but also the

wei gHt*S6t e 5Bt et %ﬁﬁ%w%uwegewmallv
}%zlﬁisgfﬁp.e‘%}éﬁr}rthare;etng1CA<en’e)S,s wq{ertehien Q:l{ne dlameter (r) ({cm)

of the columnar guide satisfies the following formula:
0.1 <r £ 1. |
[0067] In the present invention, the guide is used not
only for effecting the polymerization of a molten pre-
polymer while allowing the molten prepolymer to fall
along and in contact with the surface of the guide, but
also for retaining the molten prepolymer in the polym-
erization reaction zone for a predetermined period of
time. The residence time of the molten prepolymer is
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

viscosity increases in accordance with the progress of
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guide is a columar guide, it is preferred that the di

15 aneter (r) of the guide is in the above-nenti oned

range of fromO0.1 to 1 cm [0069] Wen the dianeter

(r) of the guide is smaller than 0.1 cm the strength

of the guide is unsatisfac- tory and, hence, a stable
operation of the polynerizer 20 #gvice for a | ong

period of time becomes difficult. On the other hand,

when the diameter (r) of the guide is larger than 1

cm tthe quoldeneasi miciorbeconesi ver y Bveawy wheandy rvdrice) pre-
probl ens arise not only in that it is nec- essary to

t hi ckenlyesr distitidbu ireqge teenbredane bt suss@ssibynis used,
the guide, but also in that the guide has a nunber 47

of pdma @roui if ridreainip Lt sfergr ¢e Enanoleita bhed el the
ten prepolyner, so that it becones inpossible to

obt ai9¥iden vafR idenildiand bohdihe wWwekpntseata¢agarea of the
fluctuation _of the nolecul ar weight thereof. From

t hi s SiclRpoi AR, thej case Rfr @ FrdrEnagd RHgte t Hde amount of
di aneter (r) (cm of the gqguide satisfies the fornula:

0. 15 & PIepodymer zetaingd Qb ichret BHpRAr (Hatde hgaries

o - A

9115 B S5 20 Yepdd-SELCEFEY, LERTIBEA Yokt Fhe

titani u e__%tgtocnli um. al.um riumeg.nzg ot e‘;igl | oys. and a . .

pol y S QNS dihi i et e et et ot ey

stai q.'n?fse%tsfo%elhaivse es%:preecilgaéﬂ Ysufficient to sustain not only
the weight of the guide as such, but alsc the weight of
the prepolymer retained on the guide. In this respect,
the thickness of the guide is important. When the
guide is a columnar guide, it is preferred that the di-
ameter (r) of the guide is in the above-mentioned range
of from 0.1 to 1 cm.
[0068] When the diameter (r) of the guide is smaller
than 0.1 cm, the strength of the guide is unsatisfac-
tory and, hence, a stable operation of the polymerizer
device for a long period of time becomes difficult. On
the other hand, when the diameter (r) of the guide is
larger than 1 cm, the guide as such becomes very heavy
and, hence, problems arise ncot only in that it is nec-

essary to thicken the distribution plate sc as to sus-

tain the guide, but also in that the guide has a number
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preferred. If desired, the surface of the guide may be

15 treated with, for exanple, plating, |ining,

passi vation, or washing with an acid or phenol.

[0071] Wth respect to the positional relationship be-

tween the guide and the distribution plate, and to the

positional relationship between4tthe gui de and the

hol es 20 of the distribution plate, there is no

particular lim- tation as long as the nolten

prepofypertiedst ehtthe petaliymer veey devigee acamrnpassE a mol-

downwardly through the dis- tribution plate and fal

al ongeangrepodgneact swi thathet yecdeesThepgsisdélando obtain

the distribution plate may or may 25 not be in .

cont ant anpmhtéachodiherbongte[ @ATR2puktncebleing fluctuation

guide-wetting fall polynerizer device of the present

i nvedti bhe mpéegulds weiphsf éhabepipr ovfemdthin viewpoint,

correspondence with the holes of the distribution

pl at &t Hewaose, Praéegurdethay fbe Péapeserddd)i dcadr of the

respondence with the holes of the distribution plate

as GBh@eaé}af-héfhﬁﬁt shepfepolyaer Of 4Pl Eng &hPofigh Iihels

dis- tribution plate gets in contact with the U|de

an 35b?6pWP5?eP58§PFFSH BPthEhsuﬁ&émeF867éF (cm) of the

Preferred exanples of manners_in which the 10 gU|de IS

provgﬂéﬁelﬁaEbﬁﬁé§§oﬁH§n§@rWPﬂﬁ tﬁezhélés of - the

di st Q é Iate i ncl é %o nner. i 0 whi ¢

uppet VG ofif dh e 2 EP CRh i oL T Gre e Ly

uppeéeinn Ld romsﬁggaie ogugﬂeago alnhégg g% i? 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 acid or phenol.
[0071] With respect to the positional relationship be-
tween the guide and the distribution plate, and to the
positional relationship between the guide and the holes
of the distribution plate, there is no particular limi-
tation as long as the molten prepolymer fed to the po-
lymerizer device can pass downwardly through the dis-
tribution plate and fall along and in contact with the
guide. The guide and the distribution plate may or may

not be in contact with each other.
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or an appropriate portion of the casing at the pol ym

15 erization reaction zone, such that the guide

extends downwardly through the center of the hole of

the dis- tribution plate; (2) a manner in which the

upper end of the guide is fixed to the upper
circunferential edge of the hol4g such that the guide

ext ends downwardly 20 through the hole of the

di stribution plate; (3) a man- ner in which the upper

end d00{/R@ gindehesghidedwebtihg fhdhepodymbadeeaf delwece of
distribution plate; and (4) a man- ner in which the

gui d&hies pwelsded tlovengdon,ofthchguiclee isofpidferably provided
di stribution plate. 25 [0074] Exanpl es of nethods for
causilng colrg espliongengee wAgh sbiey herl eso qfagsied slirateridiyt ion
through the distribution plate provided in the

pol yRepitzer deveéverantheapiideomgy andl ba poavadedwinhcor-
the guide include a nmethod in which the prepolyner is

al | oﬁ@éppadﬁapﬁ UﬁW‘ Bel hgdied wdadhs sishyrigrahdiany plate as
and a nmethod in which the prepolynmer qon the
d|stFPBQt?éntﬁﬁa@€1t§nppé§§ﬁﬂﬁ?@ﬁ &?%k%ﬁ%;%?ﬁﬂﬂﬁ? tdye dis-
t he Ilk tQ thereby force the nolten prepol yner t

pass tdd PeH Flﬁﬁﬁoﬁﬁl’ist e &Oﬂtﬁoﬁuff R éJu’He jak an
preferred tq enpl oy mhlc a predetern1ned

20 aﬁBBﬁPPchlaFﬁePﬁﬁHtéanPg SPPnER I £ ol nto the

i zer deV|ce under

uei ngO8 737 gmé bR, SxHP LG 6 PRHBF pory e <5 <2

passeatr ol e S LRI RIS &S dld Wibs 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
or an appropriate portion of the casing at the polym-
erization reaction zone, such that the guide extends
downwardly through the center of the hole of the dis-
tribution plate; (2) a manner in which the upper end of
the guide is fixed to the upper circumferential edge of
the hole, such that the guide extends downwardly
through the hole of the distribution plate; (3) a man-
ner in which the upper end of the guide is fixed to the
lower surface of the distribution plate; and (4) a man-
ner in which the guide is welded to a part of the hole

of the distribution plate.

[0074] Examples of methods for causing the molten pre-
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in contact with the guide by gravity. 15 [0075] Wen

an aromati c pol ycarbonate is produced by polynerizing

a nolten prepol yner (obtained by reacting an aronatic

di hydroxy conmpound with a diaryl carbonate) wusing the

gui de-wetting fall polynerizer device of the present

i nvention, the polynerization ragction is gen 20

erally performed at 80 to 350 C. The pol ynerizer de-

vice of the present invention has no mechanica

sti rpetymandtohpaese, dolewaridd ynahseaged ther thien fiGution

the stirrer. Therefore, an entrance of air or the

| i kepiate phevpdedl ymetheepodewiere zean desiseppmesfeadl along

to a very lowlevel. 25 For this reason, it is

possébfielnocpathobnwibbd pbeyguite énicZadieom meddtoidoin which

at a tenperature which is higher than that in the

casethhepsepoépmeentSopallopshy iver if2dd oddvi by Rddwig dead

mechani cal stirrer is used; however, the

ponﬁﬁrPZaﬁFéﬁlFﬁaéﬂﬂoﬁ nefpedator ¥hichd thet pFepsd yyrer on
., a tenperature exceeding 300 C. [00763 In

the E%PygrEFFEéPuHé‘?PCEléF@t hé presenrizadeRry tpdng a pump

durin the fall of the prepalynmer along_and in

cont @tt ’WFti‘alf‘ﬁetﬁuFH@rB§7YgF8€P?yFh?hE‘OéFéﬁoWﬁEPlY?er to

spont aneoysly stirred the sing. an effective 10

our { B8 r AnBUKRE SHKeF brGREN e’ BORGRAPES 4OROR 1EEC- 1t is

tion ceeds even at a rela erat

The %‘E?@%F?@aﬁ?oﬁmp 9% Pofiet Bifler Bt OF4°he SpPEPAFEBIpLned

in tgﬁoﬁg o&hgrﬁo gg %repo?y%%rngge re&%%%bk%e 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
in contact with the guide by gravity.
[{0075] When an aromatic polycarbonate is produced by
polymerizing a molten prepolymer {obtained by reacting
an aromatic dihydroxy compound with a diaryl carbonate)
using the guide-wetting fall polymerizer device of the
present invention, the polymerization reaction is gen-
erally performed at 80 to 350 °C. The polymerizer de-
vice of the present invention has no mechanical stirrer
and, hence, there is no sealed portion for the stirrer.
Therefore, an entrance of air or the like into the po-

lymerizer device can be suppressed to a very low level.

For this reason, it is possible to perform the polym-
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from150 to 270 C. One of the advantages of the poly

15 nerizer device of the present invention is that a

sat- isfactory polynerization degree can be achieved

even at a reaction tenperature |ower than that

enpl oyed in the case of the polynerization using a
conventional poly- nerizer devi 8 having a nechanica
stirrer. One of the 20 reasons why a high quality,

hi gh performance aromatic pol ycarbonate (which is
freeetientdbscokacatbonaand teoweriangref whigherits és)gher
can be obtained by using the polynerizer device of

t he phesehhatnienthenciaset Wherehe coovemgrdioratli gelymerizer
reaction can be perfornmed at a rela 25 tively | ow

t enpéedigeehaging] e0mzrhwhdgadn saiewetti ¢ SpoISgskHr Bowaver,

is produced by polynerizing a nolten prepol yner

(obt Bhaepobymesagatagn Zragtomnt tem@empdndey Nesthasid be so
with a diaryl carbonate) wusing the %uide-megting fal

pol yhéghzet gevi detgmpreratyrgr e36sediingesli%n € -an

aromat i ¢ _nonohydr oxy conpound %e.g., phenol) is ,

f or meBCAA i nER t HRe PRPLYBPT 2 88T oReY &C2aeti BRe BRESPREelNVen-
of the polynerization reaction can be _increased by ,
emoULAG: { HBTABAyEDRORPRONGd APEnBEREC 4B FiRGs, and in

Com g Lo he BaL MTEHTBl, STafSast e LG SR 1

o OBl s TRRSINYLOS ORIy PUSIEl bl RS oo
surface renewal., Therefore, the polymerization reac-
tion proceeds even at a relatively low temperature.
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 poly-
merizer device of the present invention is that a sat-
isfactory polymerization degree can be achieved even at
a reaction temperature lower than that employed in the
case of the polymerization using a conventional poly-
merizer device having a mechanical stirrer. One of the
reasons why a high quality, high performance aromatic
polycarbonate (which is free from discoloration and
lowering cof properties) can be obtained by using the
polymerizer device of the present invention is that the

polymerization reaction can be performed at a rela-

tively low temperature.
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whi ch an inert gas which does not adversely affect the

15 pol ynerization reaction, such as nitrogen gas,

argon gas, helium gas, carbon dioxide gas or a | ower
hydro- carbon gas, is introduced into the polynerizer
device, so as to renove the forned aromatic

nmonohydroxy com pound in such &if orm as entrained by

the inert gas; and 20 a nethod in which the

pol yneri zation reaction is per- forned under reduced

pr es4@P&7 ] Thigsen neh hadsmahycbpolysedbbnatenbengtripdnced by
[0079] When an inert gas is introduced into the poly-

mer i pedyaeviiedngt heme litenn @ neped vivwrr i (ebtedesd dy ofeacting
25 | arge anount of the inert gas into the polynerizer

de 5an @frewagad dadydgerty geympeaydoeriitiy podlicawli warbonate)
such an anount that the inside of the polynerizer

devi B81ng thei Audidgeyets ibg é@lﬁnaﬂiﬁm%¥%%¥%§bﬁéﬁ@ of the
[ 0080] When an aromatic polycarbonate i s produced by

5 poPYREPPE AGVEDFELRen 3Pr @FOMPTEC mgﬂgﬁ,ngq%,compound
reactin an aronatlc di hydroxy conpound wi_ith a diary

car béﬁage) PhErRg It AE daraes M’@ f"f&ﬁ Wﬁ%ﬂn re-
device _of the $resent Lnventio greferre

r eacBFbACPr esElT e 7 HE ?ﬁetﬁﬁl9 YW?E?Z EVPReTGaFFdgn can be

ar omaCFES %Eeﬁgﬁbaﬁﬁewg b0 BrE R tapged Sronitic

0oL VB 8¢ BERBIShA B30 sHIE ek AR AR mpacsion

noltgpsgéspolyner obt ai ned from bi sphenol A and
[0078] 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 or a lower hydro-
carbon gas, is introduced into the polymerizer device,
S0 as to remove the formed aromatic monohydroxy com-—
pound in such a form as entrained by the inert gas; and
a method in which the polymerization reaction is per-
formed under reduced pressure. These methods may be
used in combination.
[0079] When an inert gas is introcduced intec the poly-

merizer device, there is no need for introduction of a

large amount of the inert gas into the polymerizer de-
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di phenyl carbonate, the preferred reaction pressure is

15 as follows: when the nunber average nol ecul ar

wei ght of the nolten prepolymer is 5 000 or less, the
pressure is preferably in the range of from 400 to

3,000 Pa; when the nunber average nol ecul ar wei ght of

the nolten pre- polyner is in th&range of fromb5, 000

to 10,000, the 20 pressure is preferably in the range

of from50 to 500 Pa; and when the nunber average

mol ectlcer amed ghite afndihie gawinan pr epot yoduced dmrsuch an
than 10,000, the pressure is preferably 300 Pa or

| ess,ammiTeE prieftertdis yingsiddeof drige polymeoiz@d devl&® is

Pa. 25 [0081] In the present invention, when an

ar om@d inEEingsh| yx rh@atina st ag wwwdyhgoe yreri zi ng

a nolten pre- polyner (obtained by reacting an

ar onetd@B Ui hyaeaxpn esepetie wollyca icaafle dar romatiwed by
it is possible to produce an aromatic pol ycarbonate

havi PRI ZiaE o ™ 1 5aRe MEART b g det Akt erd fonl yeacting
one guide-wetting fall polynerizer device. However,

deperidt fF TR e PAXAROET iSRRVNYSYrde dfdapl t@grbonate)
prepo@gﬁg s a starting, material or the desired

amourtt rBhEG VPotaria ot ymeizer fepice of the

referred to .enplqy a polynerizer 10 systemin which .
two GESRSTE GRS hASTL T HTS TR SAR Lo A etoM Rt epaure in
are nnect.ed in series.. When such o-.lynerizer
cyst ST PEBIGIATE [qEviee, WAy TRt Y Thton (e type and

pol y%rliechltlia(}n w%el%rhece oqif tthhee aa:fro?nrgq:tii cC ;pooll yccaarrbbcg)r{]aa%ee to be
produced, the polymerization temperature and the like.
However, when the aromatic polycarbonate is produced
from a molten prepolymer obtained from bisphenol A and
diphenyl carbonate, the preferred reaction pressure is
as follows: when the number average molecular weight of
the molten prepolymer 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 pre-
polymer is in the range of from 5,000 to 10,000, the
pressure is preferably in the range of from 50 to 500
Pa; and when the number average molecular weight of the
molten prepolymer is more than 10,000, the pressure is
preferably 300 Pa or less, more preferably in the range
of from 20 to 250 Pa,.

[0081} In the present invention, when an aromatic
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IS stepwi se increased in each of the guide-wetting

fall 15 polynerizer devices. The use of a polynerizer

system in which two or nore polymerizer devices are

connected is especially preferred in that a guide and

reaction conditions which are appropriate fromthe

view point of the polynerizati a3 degree of the

prepol yner or the aro 20 mati c pol ycarbonate to be

produced can be independently selected with respect

to epohyohrbbeapel ysepiroducde- byi ped yme@i&dngFar molten pre-

exanpl e, when the polynerization degree of the

pr eppbymeri dobheisasebybyeasitigga apolayweritier diygdr2&ky

temin which a first guide-wetting fall polynerizer de

54 ¢pPwprundswibhdagdideyhechirbgniglel) ,pdlty er bossible to

device, a third guide-wetting fall polynerizer

devi eoduceopnharguadécwertiveg rbanktgohavinigz ér dgediresl po-

and so on are connected in series in this order, the

t ot al YBRF&FakipnsdpgreeaneidsdoPnihie 046 god demverddag fall

gui de-wetting fall  polynerizer devices may satisfy

the POLYBRFhGeFeravieR- SiPpever, sdeppnding an thesrpolym-

...., \Werein Si, S2, 33 and_, S$S4, respectively, .

repr8EeAttiRR HEPAFSoALeR BQLI&RePAFPOLYTErn 8@ Starting

first, secon, third and fourth quide 10 -wetting fal

pol yRAFPELAL BFi EBS. IPALEREr SROHECpBEy AP BPCRAfonPoLycar-

reacfion te rature may_be the .same _anon all .of the

pol yREPT 58! Bbvited SR PEPREFFTEl §O FREIRS. @ polvmerizer

| ymer] gaLhoRn " SREER OB wbeBRCLBLY" §uTRY BELY8NPE1T polymer-
izer devices are connected in series. When such a po-

lymerizer system is employed, it is also preferred that
the polymerization degree of the aromatic polycarbonate
is stepwise increased in each of the guide-wetting fall
polymerizer devices. The use of a polymerizer system
in which two or more polymerizer devices are connected
is especially preferred in that a guide and reaction
conditions which are appropriate from the view point of
the polymerization degree of the prepolymer or the aro-
matic peolycarbonate to be produced can be independently
selected with respect to each of the polymerizer de-
vices.

[0082] For example, when the polymerization degree of
the prepolymer i1s increased by using a polymerizer sys-

tem in which a first guide-wetting fall polymerizer de-
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t he polynerization reaction tenperature is increased

in 15 accordance with the order of arrangenent of the

poly- merizer devices (i.e., fromthe first to | ast

gui de- wetting fall polymerizer devices in the
above-nentioned system) Simlarly, the polynerization
pressure may be the sanme anongsal|l of the polynerizer

devi ces, and, al 20 ternatively, the polynerization
reaction pressure may be varied so that the

pol yrmerezatl Gredaoeac gudniepiwestiing fied Jdeeyleasadi ier device, a
accordance with the order of arrange- nent of the

pol ymedirzle gudetei-eres tiinge falflr grltyivee fiizest dewidegsta forth
gui de-wetting fall polynerizer devices in the 25

abov guidrt-weited ngy fadd) po3FmerGO@3] deoricexanyl e50 witerare

a polynerization systemin which two guide-wetting

fal | cpphgatedzdn geviiess i téis ouger,fittst total outer sur-
gui de-wetting fall polynerizer device" and the

" secéRgegareaswertt it%@ foarideso liymdhiess addecsrottiing sfall
connected in series is used for increasing the polym ,

eri zBPiLoReFdGeEe IBVicRs padhdardety ithe SYPdememedelation-
that the total outer surface area (SlL (nm2) of the

gui déhé®edSiln2t e &i 83t 2g8Ad&- wet ¢  nghRERANP Sy nELi 283 and

?SVL%graggagggggggik}outer surface.area (S%%ﬂ!nﬁ) Jgface are

gdi ey { FEPEESERE §iied & ket IRl

PO ik e R, AR | DS L L T L

prObL%g§t§%Bs%all pelymerizer devices. Further, the polym-
erization reaction temperature may be the same among
all of the polymerizer devices. Alternatively, the po-
lymerization reaction temperature may be varied so that
the polymerization reaction temperature is increased in
accordance with the order of arrangement of the poly-
merizer devices (i.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, al-
ternatively, the polymerization reaction pressure may
be varied so that the polymerization reaction pressure
is decreased in accordance with the order of arrange-
ment of the polymerizer devices (i.e., from the first

to last guide-wetting fall polymerizer devices in the

above-mentioned system).
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in that not only a stable production of an aromatic 15

pol ycarbonate for a long period of tinme wthout

causing fluctuation of the nol ecul ar wei ght thereof

but also a production of an aromatic pol ycarbonate in

a predeter- m ned anmount becones difficult. On the

ot her hand, when the ratio (S15%2) is nore than 20,

t he amount of a 20 nolten prepolyner falling al ong and

in contact wwth the guide used in the second

gui dé0(esii ngef akxampl g newherra delymerisathoneagetem in

t hereby decreasing the residence tine of the nolten

pr epehyabr tweoguhde-wetiéognéaldi o lfvinerlitzetro detigiers (i.e.,
an aromatic polycarbonate having a de 25 sired

mol eEbear fheeghouide-wetimdng ﬁﬁgﬂeppédmew&tzetrhéiesrelce” and

t ot al out er surface areas Sl and _S2 satisfy the

fol | B8 ' AgCPBEnERAderwstsigg spld PP%YNFGOS$F Werce”) are
respect to the guide-wetting fall polymer- 5 izer

devi €enBectre hPe§§ﬁ#an9§nP§8ﬁ foor #§c§ﬁ@ﬁépﬁé&hetﬁﬂiym*
the polynerizer device is provided with an inert as
abso?ﬁ%?%ﬁlagvﬁegrﬁﬁr°§aﬁ§?n§r§pﬁéwpgﬁ'aﬁ6n&§|Ere erred

pol yc rbon ner to absorb an |n a

Do TERRFnbi6 cBRELnGREER SRERorgner Antg i hdobi Dhet

vt FRRET ﬁiﬁ%gpwyﬁﬁ?. SeF noghede Ty ﬁ%fgptrfhi&npoqymemer

SR LRSSk LR BLELEAe 0360 01 gt oo

abso{ﬂé guide used in the second guide-wetting fall poly-
merizer device satisfy the following formula:

1 € 81/82 £ 20,

When the ratio {81/S52) is less than 1, problems arise
in that not only a stable production of an aromatic
polycarbonate for a long period of time withcout causing
fluctuation of the molecular weight thereof but alsoc a
production of an aromatic polycarbonate in a predeter-
mined amount becomes difficult. On the other hand,
when the ratic (81/82) is more than 20, the amount of a
molten prepclymer falling along and in contact with the
guide used in the second guide-wetting fall polymerizer
device is increased, thereby decreasing the residence
time of the molten prepolymer, so that it becomes dif-
ficult to obtain an aromatic polycarbonate having a de-

sired molecular weight. It is more preferred that the
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tion device for causing a nolten aromatic

pol ycarbonate 15 prepol yner to absorb an inert gas

prior to feeding of the nolten prepolynmer into the

pol yneri zer device. By the use of such an inert gas
absorption device for causing a nolten aromatic

pol ycarbonate prepolyner to absérb an inert gas, the
effects of the present inven 20 tion can be further
enhanced. [0085] Herei nbel ow, explanation is given

W t htoegpeotiterostinéacasereher §lonadgbizdeamaistiiyvnghfealflol Low-
pol yneri zer device of the present invention and one

i neringag§camulsoer pti on device are used. The nolten
aromati c polycar 25 bonate prepolyner is fed to the

inert gas absorptbod 5¥/Séevik®. prior to feeding of

the nolten prepolymer into the polynerizer device. In
the [RABRE]gdéiEbstrpReeh tebvheeduite-Wotteng fall polymer-
prepolyner is treated with an inert gas tq thereby
causéZtRedRBLEBNOpr EPBI PREFSRS APYEBPEISNrhéti Ay Pr§§§rred
in an appunt of from0.0001 to 1 Nliter ., per

the RBREehN&r eﬁ&werﬁaﬁycgmﬁ& éspPéBHrl?ﬁﬁ’r WIt%héPeilﬁlert
the N Ilter nmeans ta Ee in ternms of % or .

| i t P35 a8PRRABLIEH ﬁHéFet 8rn8F‘H§|m{JeﬁpE‘P& &Peagﬁ&atlc

pressflgtrLe co resultan gas-a sar be

0 B LEREBPEROF SnBF *RAI¥REZabooPBEA PnEFoLReERe SABOVE 1OF

THORERARRLDE, Bt UERCHE beBBEuidefofo g, L, BlOher-

ef ‘ EFSE' 8L c92s-2PsQr beg, (1ol LEN, PLEPOLYIB the guide
-wetting fall polymerizer devices of the present inven-
tion are used, it is preferred that each of the poly-
merizer devices is provided with an inert gas absorp-
tion device for causing a molten aromatic polycarbonate
prepolymer to absorb an inert gas prior to feeding of
the molten prepolymer into the polymerizer device. By
the use of such an inert gas absorption device for
causing a molten aromatic polycarbonate prepolymer to
absorb an inert gas, the effects of the present inven-
tion can be further enhanced.
[0085] Hereinbelow, explanation is given with respect
to the case where one guide-wetting fall peclymerizer
device of the present invention and one inert gas ab-
sorption device are used. The melten aromatic polycar-

bonate prepolymer is fed to the inert gas absorption
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[0086] In the present invention, the expression "a 15
nolten prepolyner is treated with an inert gas" neans

that the nolten prepolynmer is caused to absorb the in-

ert gas under conditions wherein the polynerization of

the nolten prepolynmer hardly proceeds. [0087] In the
present invention, the anmount oB7the in- 20 ert gas
absorbed in the nolten prepolynmer is in the range of
fromO0.0001 to 1 Nliter, preferably from 0.001 to

0. 8 deviterprioretpr Etedabby ofr sire0mBA5 eno pEePpoliimer into
liter, per kg of the nolten prepolynmer. Wen the
anouhbeopol imerpeetr gagiabsorbedthe iherphopgaenabseppryon
25 mer is smaller than 0.0001 N liter per kg of the

mol t éavEge, pEbponghten phepeflymer 4F itmepsasi wgthhan inert
pol yneri zation rate achieved by the use of the inert

gas- §@§0FBeHhEF@pr6ﬁyﬁﬁrthﬁdeﬁéeéfPé@POéWm§FaEPyabsorb
produci ng an aromatic pol ycarbonate achi eved by

use BFethEeFﬁeg?sgﬁg 3n. SB§BP5e9fpﬁ§88IQHQPO&réolﬁk@l}iter
to be s Furt her in the present invention, the
armuﬂ?rg?gtﬂé Fherpogksn asgaﬁgé& PRI¥RErROPRES Prepolymer,

prepo%gner neﬁd oi be I%g C gan N li,ter per P% iter
of tHBehBiteh Br EGRErT 9 pB | ¥ PW?lﬁB Fﬁémﬁo ert
pevglyupt hpvL 0 thagrbad 0 Lot 0. hneel 485, 1
o L0 Bl BT8R By L0 e L6088
molten prepolymer having absorbed therein the above
-mentioned amount of the inert gas is fed to the guide
~wetting fall polymerizer device, and polymerization of
the inert gas-absorbed molten prepolymer is effected.
[0086] In the present invention, the expression “a
molten prepolymer is treated with an inert gas” means
that the molten prepolymer is caused to absorb the in-
ert gas under conditions wherein the polymerization of
the molten prepolymer hardly proceeds.
[0087] In the present invention, the amount of the in-
ert gas absorbed in the molten prepolymer is 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. When the

amcunt of the inert gas absorbed in the molten prepoly-

mer is smaller than 0.0001 N liter per kg of the molten
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[0088] GCenerally, the anmpbunt of the inert gas absorbed

15 in the nolten prepolyner can be easily determ ned

by directly determ ning the amount of the inert gas

fed to the inert gas absorption device. For exanple,

when the nolten prepolyner is caused to absorb the

inert gas while flowing the inesg gas through the

inert gas ab 20 sorption device, the anount of the

inert gas absorbed in the nolten prepolynmer can be

obt aipmxbasymidre, didd ex £ £ anic eo Hel newsn 4 treg atnipelpo bfméhezation
inert gas fed to the de- vice and the anount of the

i ner tragas aditsicherdyday friom usdeoUetheeindtt eyaatilvebybed pre-
when a predeterm ned anount 25 of the nolten

pr epdohmmer earfdedhe eftedthert sfaablp BOodeoinyian aromatic
devi ce containing the inert gas having a pre-

det e™fi e rasshy achinveddunttid use ohethe ghvenb-gas
sorbed in the nolten prepol yner can be obtained from

t he detiSoahed PERRSIvEr i3re hel koky ttgdee apsdt bt | divmgher,
device, which is caused by the absorption of the inert

gas it Fheh@LGfsiaren Breiiafor . thhaRioyRt Hotistkaninert gas
enpl oyed either in the case where the inert gas
abSorPEATRER 1 CORIMAIGEN PEPRRAEIRE S dhriier b larger

whi ch a pre-_determ ned anmount of the nolten

ot gt 15 T e 40 4ibctto Ao grtRgbgher- By po-

e o i R SRID G SR 1o e THed

oL SO, G R VL k508 oun by
the use of the guide-wetting fall polymerizer device,
the effects of the present invention can be further en-
hanced.
[0088] Generally, the amount of 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-
vice and the amount of the inert gas discharged from

the device. Alternatively, when a predetermined amount

of the molten prepolymer is fed tc the inert gas ab-
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nol ten prepol yner having the inert gas absorbed

therein 15 is continuously withdrawn fromthe device.
[0089] In the present invention, the nolten prepol yner

is treated with an inert gas to cause the nolten pre-

pol yner to absorb the inert gas under a predeterm ned
pressure under conditions wherei38the pol ynerization

of 20 the nolten prepolynmer hardly proceeds. The
expression "the nolten prepolynmer is caused to absorb

an i rerptigas 'dawias adrtaimiond nere Yasri sgals spavied a pre-
and/ or dis- solved in the nolten prepolyner. The term

"di sptatsaarinad aretrowe i ridic arsunthaef ttee i heert gags ab-
is present in 25 the nolten prepolymer in the form of

bubbls&¥hest tifertdisy mB0- tfrormmergligne s qranl e xelt piage from

conpri sed of the nolten prepolyner having the inert

gas d:i}"sepéjf%cé-’&atst?erlé? PreRfaireg eifin thl sk Mledggagsepisorption
above, i ndi cates that the inert S i s present in such

a forq‘ﬁ"éé’q'nt"‘il\*?‘éthellys Rasedvh ﬁgﬂft b sriRelen of the inert
prepo%&p&r to there y forma uniformliquid phase

conpiiSed P t ma @’?&ﬂ%ﬁﬁ%ﬁrhaﬁhﬁ@% ﬁv@qhﬁdsgrqan be
5° ST hiBed: oy Thadh THe Ui 1aet; as absorp-
| d th ffi 1ly di
ig !3&6’:‘1291% %&W%ﬁ*&%{] s, K O%%ﬁ" 'fg%ﬁnwyﬂhﬁ a pre-
t t t
nder C%El“r %t%do%én% nglrJgOfn ri“r?el gas rgas cPOSlng?I}‘ gjgse batchwise

_bet Weely g%teé:h'en%rc}lyg%‘}l%% tci%%rl@ t e& 3% eq:(:}llé/r@gsé where the

I NCrease
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 continuously withdrawn from the device.

[0089] In the present invention, the molten prepolymer
is treated with an inert gas to cause the molten pre-
polymer to absorb the inert gas under a predetermined
pressure under conditions wherein the polymerization of
the molten prepolymer hardly proceeds. The expression
“the molten prepolymer is caused to absorb an inert

”r

gas” means that the inert gas is dispersed and/or dis-
solved in the molten prepolymer. The term “"dispersed”
used above indicates that the inert gas is present in

the molten prepolymer in the form of bubbles to thereby
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thereby facilitate efficient contacting between the in

15 ert gas and the nolten prepol yner, and/or conduct

the inert gas absorption under a pressure of an inert

gas. [0090] Wth respect to the type of the inert gas

ab- sorption device used in the present invention,

there is no particular limtati®&h so long as it can

be used for 20 causing the nolten prepolynmer to absorb

the inert gas. Exanples of inert gas absorption

devi dermusediasriimipreserd phventcomprhetdidef the molten
conventi onal devices de- scribed in "Kagaku Souch

Sekk EIrSRsla IS hdvandiNd-he inaeE tgas Gisspysshutherein. The
(Design and Qperation of Chem cal 25 Devices, No. 2,

Gas AlESr ptdigieslResd s apsakralioy )indjppates thyt syhe inert
(published on March 15, 1981 by Kagaku Kogyosha, )

| nc. 98Fapdh)PTeRRIH adt Spdt i dE Tat i 1RpEtatsby giieed with
deviggf a tray-containing columm type absorption L
devi dd® Me IS \RIRPHSFITe- oM TRNY oM yybkerm liquid
absorption de s vice, turbul ent contact absaqrption i
devi &&133% é’é’é“pr-%%%i%faf*%l}%“tq]d's“sﬂ R YRRF thelng the in-
absorption deyice, a i.gh-speed rotary flow type ,
abso ﬁFi@ﬁ%ﬂgﬁﬁﬁglﬁﬁﬁxgﬁ%r%&&br&Pi5%ed@$ﬁégnﬁtﬂﬂVﬁqﬁjon'
mechani cal force. .Rurther t here can .be used a_ devjce

' whitcr X FEHR Lo st S 0 it 18 | (T 49 i

o oA 0, SN e A Mo 02 g BB ae-

M0 L SR IRAERO TP AR o Whd W T e B PBT L N6t 15
preferred to conduct the inert gas absorption under
conditions wherein the gas-liquid interface between the
inert gas and the molten prepolymer is increased to
thereby facilitate efficient contacting between the in-
ert gas and the molten prepolymer, and/or conduct the
inert gas absorption under a pressure of an inert gas.
[0090]1 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 for
causing the molten prepolymer to absorb the inert gas.
Examples of inert gas absorption devices used in the
present invention include conventional devices de-
scribed in "Kagaku Souchi Sekkei-Sousa Shiriizu No. 2,

Kaitei Gasu Kyushu (Design and Operation of Chemical

Devices, No. 2, Gas Absorption (Revised Version))", pp.



10

15

20

25

Further, there can be used an inert gas absorption 15
device in which the absorption of the inert gas by the

nol ten prepolyner is perforned while introducing the

inert gas into a pipe for the introduction of the nol -

ten prepolyner into the polynerizer device. In the

present invention, it is especiatly preferred to use a

20 sprayi ng devi ce-contai ning colum type absorption

de- vice or a device in which the nolten prepolyner is

al - 149wt t @yaldshedmn dfardn Tont 281 wby KKageku Kogyosha,
surface of a guide in an atnosphere of an inert gas,

t her B cavPamy tHchois eh grddpal yrelunn teerdoshertion
inert gas dur- 25 ing the fall thereof. 62 [0091] As _

t he iHBHCas? dbxf P igei ¢ ecolymy st wmapeabepyptyon device,
preferred to use a device having the same struc- ture

as t FatSRHIRYRY gl desmaan il i dld golyierigiee fesoxplion de-
of the present invention. Wien such a device is 5 used

as arf i9fer t2 d%‘srbdﬁsed}tptqwacfé?/i%?mfﬁel%\ﬂ%‘él%esa gas

gas HOGPHA d E SRR Ao R | RO el rPevice, a
t he ol.ynerizatiqn of the | ten prepol yner hardly

pr oc S SERRE FAE N AR 4 RS P TRRA (HE Gaareand an
B0l y R HEE Ay s AiHa e TRV brjoros - Further,
(her el ter,. sip) ferred tao_as . guide-wetiin _
fall eta%?gr %tréﬁnoibegglvs?/eg{a' Cges A ier l(‘giast%aebsl%?fptielrgrpr@ow

devi g, S_Lsa%\i"‘l%tw%%e%%s farllt I'éaltontdqearﬁp'in contact with the

surface of a guide in an atmosphere of an inert gas to
thereby cause the molten prepolymer to absorb the inert
gas during the fall thereof.

Further, there can be used an inert gas absorption
device in which the absorption of the inert gas by the
molten prepolymer is performed while introducing the
inert gas into a pipe for the introduction of the mol-
ten prepolymer into the polymerizer device. 1In the
present invention, it is especially preferred to use a
spraying device-containing column type absorption de-
vice or a device in which the mclten prepolymer is al-
lowed to fall along and in contact with the surface of
a guide in an atmosphere of an inert gas, thereby caus-
ing the molten prepolymer to absorb the inert gas dur-

ing the fall thereof.



10

15

20

25

sorption of the inert gas into the nolten prepol yner

15 can be efficiently perforned in a very short period

of tinme. The reason for this is that the nolten

prepoly- nmer which is falling along and in contact

with the guide by the action of gravity has a very

| arge surface area per weight aggl that the surface

renewal and inter 20 nal agitation of the nolten

prepol yner is effectively facilitated. Differing from

the cE¥E®of e thei derentetdangifsaddptpolry devizey, it is espe-
device, the difference in the nelt viscosity of the

nol t erigplrlap g yakrresd bet ween 4 hdevippenapong i tine agame struc-
| oner portion of the guide provided 25 in the

gui de-use tdshg-Hadl [oabsior pyubie dewi ting sfakl ypéBymerizer de-
small, so that the device has the capability of treat-

i ng Ficg et drimregenthel prapol gmer Whisrh sach merdevjase is
per hour, Therefore, generally, the guide-wetting fal
absor”rﬁqcbrﬁsdeﬁ\}’l deenty TS sthedrRtiomrdentce, the device does
gui de-wetting 5 fall polynerlzer devi ce even when they

have 9te %‘a{h%l%"t AR LYot e T e hkcprebepe the inert

i nventi on, IS preferred t hat the change in the
nunbé’rasa\?é’rsébré)trfﬁ?’edrﬁ FIRGRA Wrdey eendlpns wherein the

I t.h as rption js 1
i Tt SR '”ca{ i aﬁmp%%w@%ugﬁdryo@@oceeds.

500 .or | ess,

t II t
O 9 g 0L, AdvantAgeonely Werdfe WERotire 2
el gl%thaﬁg Ofc%l CUIgautlecge t%\}IEttJ_engf ofan.lyl o]'.\/IZ erlzér V\c':fl]evzr.ce of

the present invention) (hereinafter, simply referred to
as “guide-wetting fall absorption device”) as an inert
gas absorption device is advantageous in that the ab-
sorption of the inert gas into the molten prepolymer
can be efficiently performed in a very short period of
time. The reason for this is that the molten prepoly-
mer which is falling along and in contact with the
guide by the action of gravity has a very large surface
area per weight and that the surface renewal and inter-
nal agitation of the molten prepolymer is effectively
facilitated. Differing from the case of the guide-
wetting fall polymerizer device, the difference in the
melt viscosity of the molten prepolymer as between the
upper portion and lower portion of the guide provided

in the guide-wetting fall absorption device is very
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respectively represent the nunber average nol ecul ar 15

wei ghts of the nolten prepol yner before and after the

i nert gas absorption. [0093] Wth respect to the
tenperature at which the prepolyner is caused to

absorb the inert gas, there is no particular

[imtation so long as the prepokgner is 20 in the

nolten state at the tenperature. However, the

tenperature is generally in the range of from 150 to

350 @pnaptefervabhytfthm 480ite BAB Chenoreapidfievaklfy treat-
from230 to 270 C. [0094] In the present invention, it

is pitefiear bdrghatmolbtt hé phespuepoRygmeuniwtithPap inert gas
enployed in the inert gas 64 absorption is the sane

as opehi bher .t HErerdkoreacydwdra bt gssthe guptleyedtiong fall
obtai ning the nolten prepolyner, i.e., the reaction
presdbpererproydaviee méxcbﬁngmaﬂ;lea'r oman &hei Wpddexyetting
compound with a diaryl carbonate to 5 thereby obtain

t he hdlicRoAYBaRat FrerpeeyéarbeNanevpes- thelyheve the same
above-mentioned pressure Pg (unit: Pa) em ployed in

t he PREVELYHEE- absorption is hlgher than the pressure

Pp ( in the subsequent meri zation 10
whi cﬁgbé% ﬁrbrm H”f?st%tp’o‘F +<a r HevigePrfierged that

referred that the pressu and t he above-defi ne
o EhF TERNote R oF Revi U FRodUarReE: Ty SSUdaE 1519
Nﬂ €h6871

e molten prepolymer in the inert gas absorption is
substantially 2,000 or less, more advantageously 1,000
or less, still more advantageously 500 or less, wherein
the change in the number average molecular weight is
calculated by the formula: Mz - M;, wherein Mj and My
respectively represent the number average molecular
weights of the molten prepolymer before and after the
inert gas absorption.

[0093] With respect to the temperature at which the
prepolymer is caused to absorb the inert gas, there is
no particular limitation so long as the prepolymer is
in the molten state at the temperature. However, the
temperature is generally in the range of from 150 to
350 °C, preferably from 180 to 300 °C, more préferably
from 230 to 270 °C.

[0094] 1In the present invention, it is preferred that

the pressure Pg (unit: Pa) employed in the inert gas
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15 When the pressure Pg (unit: Pa) does not satisfy

the inequality above, the effect of increasing the po-

| ymeri zation rate achi eved by the use of the inert gas
-absorbed prepolynmer and the effect of stably

produci ng 20 an aromati c pol ycarbonate achi eved by the

use of the 1inert gas-absorbed pgepol yner are likely

to be small. [0095] It is especially preferred that

the pressure Pg (unit: Pa) enployed in the inert gas
absospsooptisnats thspbamecasr olti ghghersithae the rabetion
of the inert gas 25 absorption by the nolten

pr epptgspurésemptpgasedoandbt@inihgnede bé tiemepregad ymer,
absorption can be conducted by us- ing a snmall device.

Ther &-&s, nbhpareactliian pirgissatreormphioykedr éopgectacs inge an
upper Iimt of the pressure Pg (unit: Pa) enployed in

t he anenatgasdabydrpriyorcmhound eish, at déapydssardopgte to
(unit: Pa) is generally 2 x 107 Pa or |ess,

pr ef hapehyioktadn Pheomolé&ss, agpmatjcepolycagbpngte pre-
106 Pa_or |ess. [00961 Exanpl es of nethods for causing

the RBLYBALpre- polymer to absorb an inert gas by

using an inert gas 10 absorption device include a

met hod i nTivai @hoviesmentipned pressugasPhedundtthBa) em-

i nert %as absorgtion zone i s  caused to.be ab%%rbe%

i nt PtRESToFRehRpr &PBFYNERS 2RICAPTABPNIS PhIRATCADan the
part of the inert gas fed to the in-_ert gas , ,
absoPpEFBRreoRe {dnthisBa) t énbEhabssbPpeguUPRtoPolymerization

which is performed in the polymerizer device. It is

preferred that the pressure Pg and the above-defined Mj

satisfy the following inequality:

1 -2.6871
Pg > 4 x 10 2 x My 2-8

When the pressure Py (unit: Pa) does not satisfy

the inequality above, the effect of increasing the po-
lymerization rate achieved by the use of the inert gas
-absorbed prepolymer and the effect of stably producing
an aromatic polycarbonate achieved by the use of the
inert gas-absorbed prepolymer are likely to be smalf.
{0095] It is especially preferred that the pressure Py
(unit: Pa) employed in the inert gas absocrption is at-
mospheric or higher, since the rate of the inert gas

absorption by the molten prepolymer is increased and,
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15 the nolten prepolynmer. Specific exanples of the

former nmethod include a nethod using the

above-nmenti oned sprayi ng device -containing colum

type absorption device; a nethod us- ing the
above-nenti oned device in which the nolten pre 20

polynmer is allowed to fall alongbnd in contact with

the surface of a guide in an atnosphere of an inert

gas to thereby cause the nolten prepol yner to absorb

t he hieneet gas dueintg delse spgldrptiomesfan Wieeraindudted by us-
inert gas absorption is conducted while maintaining

the iiR929 tEeddl devdseur eTherenésdeei paricylar limitation
predeterm ned | evel 66 by supplenentarily feeding the

i ner Wighs respeled devitbe uppean ldmddntofisttiheh preessure Pg
substantlalééﬁequal to the anount of the inert gas

whi cHURES *b sp9dCyEd iR tthe ﬁﬂﬁﬁ%wg%ﬁwﬂﬁﬁ%ﬁﬁﬁianuﬁow“
a method using an inert gas absorption 5 device, in

whi cRVERE /i #8EL PFES SUFediPgedting ti: nPRdddcegenienad Ly B pe 10’
for the introduction of the nolten prepol{ mer into

the B8l prelrssr BEFiLeEabdyedi & dfex&ApPEs 168 Syhaore pref-
latter thaod include a nethod using the
abov@rﬁgﬁylénéd 19pr 881 R 4&FSce 10 cont ai ni ol um

ng ¢
(e ERSRAPLLONARILCRr, 8L oS EER, oDyt con pre-
CO BT PSSR, S DU T U
the EBEBrb@%BﬁOEEVWEQr%h%lh%% 'nﬁ.Eh%@§lh$w%ﬁ%h most of the
inert gas fed to the inert gas absorption zone is
caused to be absorbed 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 spraying device
-containing column type abscorption device; a method us-
ing the above-mentioned device in which the molten pre-
polymer is allowed to fall along and in contact with
the surface of a guide in an atmosphere of an inert gas
to thereby cause the molten prepolymer to absorb the
inert gas during the fall thereof, wherein the inert
gas absorption is conducted while maintaining the in-

ternal pressure of the device at a predetermined level
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15 to the device in arelatively large anount to

thereby cause a part of the inert gas to be absorbed

into the nolten prepolyner, while wthdraw ng the

remai nder of the inert gas (which has not been

absorbed into the nolten prepolyner) fromthe device.

O the fornmer and 20 latter nethegls, the former nethod

is preferred, because the anmount of the inert gas

needed in the former nethod is smaller than that

needéwy isvpenettari et feedif@097d nethegastbe therdevice
gas absorption can be con- ducted either in a

cont iifucus amawer Winiadhiich swestantiably eeapakpod yhlee amount
is contlnuously fed to the inert gas ab 67 sorption

devi ¢ ttd1a Hereey Tuse ide s theepralpersied imothe molten
absorb the inert gas and the resultant nolten pre-

pol y REERANMRF it HEd r?érfﬁefd’é%d dbsbrdhern tee ek gas aloporption
tinuously withdrawn fromthe device, or in a batchw se

5 mafFE e Wil o igte %Hw%r%wwl#%cw cHk seduced
fed to the inert_gas absor n device_to thereby

cause- e @ AiR%rf 08? ylrﬂsf HoIt P 1 Hehs rf%ﬂt@lasprepoly-

0098] | t t the t " t !

roandf g m#é?sa%ﬁswé%rvn?%ea%?#“evwew th the ml ten’

10 t b t d t

und2£°{“ﬁe'° °?%a%rr‘%f T e e e & S b @
t hel d

carblg{r%etr Cg%sg'%gg heroq’;exrg%}elsorg?r OSané?%ﬁ’?]g%iJ Wice-

Is?glt elﬂz%gltt% éarjﬁgl%mc%lm%des a%goqb@fo% 'cﬂa@lc‘}’éa,,seooJEJ device
in which the molten prepolymer is allowed to fall along
and in contact with the surface of a guide to thereby
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
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.

[0097] Further, the inert gas absorption can be con-

ducted either in a continuous manner in which the mol-

ten prepolymer is ccntinuously fed to the inert gas ab-
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15 peratures at which the aromatic pol ycarbonate

prepoly- nmer renmains in the nolten state, such as a

gaseous | ower hydrocarbon having 1 to 8 carbon atons.

O the above-nentioned inert gases, nitrogen is

especially preferred. 20 [0099] In the polynerizer

device of the present inven- tio&7 or the

above-nenti oned pol ynerizer systemin which a

plurality of the polynerizer devices are con- nected

i n set¢mERt ietheder vpatie potyelay bomase thepnoltedncpdeptlymer

arate of 1 t/hr or nore. Since an aromatic 25 hydroxy

conpdih® SRR ddirk en @il | 39S t hengotlyererésal tant 68clten pre-

reaction is renoved fromthe reaction system it is

necedAr¥nah Haeng Heheinent piaporyserbed bheneipmie- con-

rial into the polynerizer device at a rate which is

hi ghdrl 4R 1Y tY Hrh draym 1509 THee f &% ¢ raf elbfathatchwise

nol t en r;ﬁg{)ojldﬁner, var- ies depending on the )

pol y ildh Yrfed i diebienRr eRpbypor yierbatehvhse fed

degree qf the aromatic pol ycarbonate, to be produced;

hove& “horiis&meas RS FR tPothRappvngRese the

is produyced at a rate of 1.t/hr, the 10 feeding rate

of t FPHHET S HUPBS e i PR r e VIRt t9RS range of

1.01 ¢ 5 t/hr, which is larger .than the_ production "

rate [cgj;bt e gPoi”tria-‘Fi PrSSPPEarBIRAEd By 8 Fetpo 1nert gas

t(%/ehI[é)rfr(aoa[r1%1%1]g'a@1 vﬁ{ioc@tﬂacs dr‘lxohyldéaog%li\?ft O\Hﬂ%’l ufc»ﬁéj rlnglten
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.

[0099] In the polymerizer device of the present inven-
tion, or the above-mentioned polymerizer system in
which a plurality of the polymerizer devices are con-
nected in series, the aromatic polycarbonate is pro-
duced at a rate of 1 t/hr or more. Since an arcmatic

hydroxy compound by-produced during the polymerization
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15 duction of an aromatic pol ycarbonate using the

pol ynmer- izer of the present invention or the
above-nmentioned polynerizer systemis a conpound
represented by the followi ng formula: 20 HO Ar-CH

wherein Ar represents a divalent aromatic group.

[0102] Preferred exanpl es of diwal ent aromatic groups

25 (Ar groups) include a group represented by the
follow 69 ing formula: -Art-Y-Ar2- 5 wherein each of

Art apsdcAdeni ndependerd ¥ rofepheseriattad ot alstim, it is
carbocyclic or hetero- cyclic aromatic group having 5

to 70ecasbamny &bodegsdamtieYmodrees entepod viliaralzenta raw mate-
al kane group having 1 to 30 carbon atons. 10 [0103]

I n t héadi vakentheapbdyyelriceor destieroeyicla catar orEtdic is
groups Art and Art, at |east one hydrogen atom may be

r epl hégeby thasubsti/bent whi ch does not ad- versely

affect the reaction, such as a substituent se- |ected
fromlPR8O¢r olhpe chpeilsngngate afnhbhegenlaconprgpolgmer var-
al kyl group having 1 to 10 carbon atonms, an al koxy

gr oupeRadeRgnding oo @éﬁb@@lﬁﬂéﬁﬂ2&5%&%ﬂ@ﬁ9E§ﬁbm@eQ¥0f and
phenoxy group, a vinyl group, a cyano group, an ester
grouﬁheaﬁoéﬁmﬁ§lﬁﬁ§&ﬁna gaeﬁlpﬁbt@@bggomatlc polycarbonate

to be produced; however, for example, when the aromatic
polycarbonate 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.

[0101] An aromatic dihydroxy compound used in the pro-
duction of an aromatic polycarbonate using the polymer-
izer of the present invention or the above-mentioned
polymerizer system is a compound represented by the

following formula:

HO-Ar-0OH

wherein Ar represents a divalent aromatic
group.
[0102] Preferred examples of divalent aromatic grcups

(Ar groups) include a group represented by the follow-



Preferred exanpl es of heterocyclic aromatic groups 20
Art and Are include an aronmatic group having at | east
one hetero atom such as a nitrogen atom an oxygen
atomor a sulfur atom Exanples of divalent aromatic
groups Art and Are include an unsubstituted or

substi tuted phenyl ene group, 2%gan unsubstituted or
substituted bi phenyl ene group and 70 an unsubstituted
or substituted pyridylene group. Sub- stituents for
Art and Avemaile:as descri bed above. [0104] Exanples
of dival ent al kane groups (Y groups) include organic
groups respectively represented by the 5 follow ng

formul ae: [0105] CH3 R R3 10 2_LJ- -C-C- and j
CM 6 CH3, R R4 [0106]-a i each of Rl, R2, R3

and R4 independ- 15 ently represents a hydrogen atom
an al kyl group having 1 to 10 carbon atons, an al koxy
group having 1 to 10 carbon,atomns, cycl oal - kyl
group haviwhgrBinoea@hr bifgAror andgAcar bodepabhdestls

car bocyclic aromatic group_having 5
represents a divalent carbocyclic or hetero-

cyclic aromatic group having 5 to 70 carbon

atoms, and Y represents a divalent alkane

group having 1 to 30 carbon atoms.
[0103] In the divalent carbocyclic or heterocyclic
aromatic groups Arl and Arz, at least one hydrogen atom
may be replaced by a substituent which does not ad-
versely affect the reaction, such as a substituent se-
lected from the group consisting of a halegen 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 amide group and a nitro group.

Preferred examples of heterocyclic aromatic groups
Arl and Ar2 include an arcmatic group having at least
one hetero atom, such as a nitrogen atom, an oxygen
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
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20 to 10 ring-form ng carbon atons or a carbo- cyclic
aral kyl group having 6 to 10 ring- form ng carbon
atons; k represents an integer of from3 to 11; each
X represents a carbon atom and has R5 and R6 bonded
thereto; each 25 R5 independently represents a
hydrogen atom 71 or an al kyl gramup having 1 to 6
carbon atons, and each R6 independently represents a
hydro- gen atom or an al kyl group having 1 to 6 car-
bon atroms),s witserieiut &b cerncls%'cairtemdm manedend group.
di fferent; and mhere&n ch of Rl, R2, R3, R4, RS
and @&1tﬂédt@a§kuom&-h¢®ﬁo atremaaylelse ri¢pld et ay.
a substituent which does not adversely affect the

Sub-

react(idd®4lsuEkamplassalfstivadantsaléaned gr@upsSomYt Iggoups)

group consisting of a halogen atom an al kyl group

havi Agcluds To 9e@iisoretmes re e il edy grersdrivierd Ay the

to 10 carbon atons, a phenyl group, a phenoxy group,
a vi Al logisgn foFMM@es group, an ester group, an am
15 |deég{oup and a nitro group. [0107] Specific
exanﬂl df dival ent aromatic groups (Ar groups)

i ncl ude groups respectively represented by the
follow ng fornul ae: [0108]

™oy
R
e LS
CH, , R? R* R
[0106]

wherein each of Rl, Rz, R3 and R4 independ-

ently represents a hydrogen atom, an alkyl

group having 1 to 10 carbon atoms, an alkoxy

group having 1 to 10 carbon atoms, a cycleal-

kyl group having 5 to 10 ring-forming carbon
atoms, a carbocyclic aromatic group having 5
to 10 ring-forming carbon atoms or a carbo-

cyclic aralkyl group having € to 10 ring-

forming carbon atoms: k represents an integer

of from 3 to 11; each X represents a carbon

atom and has R5 and RG bonded thereto; each

R5 independently represents a hydrogen atom
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20 (Rm(i 8)n (R7)ym(R8 -6CH2# CH CH3 25 72 (R).
CH3 (i 8n (R. gH3 (I 8n, -{U~-U CH3 5 (R7).
\"ay)n (R)m1+-8n Uo 10 CF3 (R)m(R). - (R7)m -
(RB)n C, C CFR3 CH3 15CB CH3 (Rm /,(R$)n (R )m
~(RS0 -G -(( >--- and -CHZ-CHz~ (') 20 O [0109]
wherein each of R7 and R8 i ndep&idently

or an alkyl group having 1 to 6 carbon atoms,

and each R6 independently represents a hydro-

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

. 6
bon atoms, wherein R5 and R™ are the same or

different; and

wherein, in each of Rl, Rz, R3, R4, R5 and RG,

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 te 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.
[0107] Specific examples of divalent aromatic groups
(Ar groups) include groups respectively represented by
the following formulae:

(0108}

R (R, RN R,
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represents a hydrogen atom a hal ogen atom 25 an

al kyl group having 1 to 10 carbon atons, 73 an al koxy
group having 1 to 10 carbon atons, a cycloal kyl group
having 5 to 10 ring -form ng carbon atons, or a
phenyl group; each of mand n independently
represents an 5 integer of from72to 4, with the
proviso that when mis an integer of from2 to 4, the
R7's are the sane or different, and when n is an
integer of from2 to 4, the RE's are the same or

different. [0110) sFurther exa '
aromatic ggéﬁbsc ;Aé{broups) i ncl U

s of dk}%?l ent
repr esent y ;ﬁe ’ low ing f
wher ei 1 asr def+
repr esent sih&l ond or a d

By o
| a:
g
-0-, -CO, -5-,CHs®-, -sO, -Coo, CON(R1) -,
wherein RL is as defined 20 above. | ] Specific
exanpl es of such divalent aromatic groups (Ar groups)
i ncl ude groups respectively repre- sented by the
follow ng fornulae: [0112]

R ®Y, R ®>,

DG, S, W
~Op50- @©@

RN R, R ) RY),
Nz | |
-OH-0- O -
s ijﬁcm

CH; CH,
RN R, R ®®),

[0109]
. 7 g .
wherein each of R and R™ independently
represents a hydrogen atom, a halogen atom,

an alkyl group having 1 to 10 carbon atoms,
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25 //~7 4 (p 7). \"~8)n (i 77m(R)n 5 (R. (R.
(R)Ymi 8n S SO(R7). Ii 8n (R7). \RB)n 10 S02 r -
CO~l )~r ~(R7))m(R8). (Rf)ymO (R. _((lI): -CONH ~
CO 15 and \~ (R7). CH3 /;(Rn 00 (R7). CH3 (R)n C
-cooCcq{ () -f i CH3 ~/ CH3 20 [0113] wherein RY7,
R8, mand n are as defined abové&3 [0114] Further

speci fic exanples of divalent aromatic groups (Ar
groups) include an unsubstituted or substi- tuted
phenyl ene agr adFoxan anpsgbtavimeed dro sibhstanhsrecitoms,
napht hyl ene group, and an unsubstituted or substituted
25 pyri dyResdcgoadgy 17 Irqupl 16V inge Sartendtd & idichydr oxy
conpound which is used in the production of an
aromati c péPFadnso Sardals gt h@pd Bieivdegidsiitice
of the present invention or the above-nentioned

pol ymer i z8RCEy &fef @A Fe ifsePandgintly represents an

integer of from 1 to 4, with the proviso that

when m is an integer of from 2 to 4, the R7's

are the same or different, and when n is an

integer of from 2 to 4, the RB'S are the same

or different.

[0110] 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-, -C0-, -5-, -505-, -8C-,
-C00-, or "CON(RI)—, wherein R1 is as defined
above.

[0111] Specific examples of such divalent aromatic

groups (Ar groups) include groups respectively repre-

sented by the following formulae:

[0112]
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5 vidually or in conbination. Representative exanples
of aromatic di hydroxy conpounds i nclude bisphenol A
Further, a trivalent aromatic trihydroxy conpound can
be used for the purpose of introducing a branched
structure into the aromatic pol ycarbonate. An espe- 10
cially preferred exanple of bisphgenol A used in the
present invention is a high purity bisphenol A which
is wused for a polycarbonate having chlorine content

of 1 ppb or hﬁss [Oll@f)The dlarykRgarbonate(gﬂlch
ul‘t

is used in the pro- 15 Ction of anjaromatic

present i
systemis r i X
[0117] 20 0 11 Ara-OCO Ar4 [0118] wherein each of
Ara and Ar4 independently 25 represents a nonoval ent
aromatic group having 76, 5 to 20 carbon atoms. [0119]

r

In each of ARamand Ar4, thlch |ndepéﬁdently (R)n
represen{f_ét:jgigyalen arbocycllc:Ti hetehgzzﬁf$f“
(R’ i (R“),. (R’)m (Rsx.
(R’ n (R*)n (R” - (R“)n
O Db~
and
R ®, R R,

H, H;

OO OO~

[01137 wherein R7, RS, m and n are as defined above.

[0114] 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

pyridylene group.
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aromatic group, at |east one hydrogen atommy be re 5

pl aced by a substituent which does not adversely

affect the reaction, such as a substituent selected
fromthe group consisting of a hal ogen atom an al kyl
group hav- ing 1 to 10 carbon atons, an al koxy group
having 1 to 10 carbon atons, a phenyl group, a

phenoxy group, a vi 10 nyl group, a cyano group, an

ester group, an amide group and a nitro group. Ara

and Arllrk (The sammadric diffwsimoiy Repesshtwiiake is used
exanpl es of nonoval ent aromatic groups Ara and Ar4

i ncl ude Ehphergdugfirip, b FaphEdyhtiaspgtvoarbanate using
bi phenyl group and a pyridyl group. These groups may

or MmO bEnetRe ¥ t %&FQMQE e RHOYeNt - hevienbhed or the
substituent or substituents. Preferred exanples of =
nmono AR IETHRH A ROLFRE T G T aFS e T | RRleusfdsendi-

whi ch are respectjively 20 represented by the follow n
formﬁ%&%allpbﬁrb]l miatlomHs Regpseny ati vgpuamples of

~ O (R T TS roxylé%héodndé”%ké%ﬁhé}gaé%gznol A.
Further, a trivalent aromatic trihydroxy compound

can be used for the purpose of introducing a branched
structure into the aromatic polycarbonate. An espe-
cially preferred example of bisphenol A used in the
present invention is a high purity bisphenol A which is
used for a polycarbonate having chlorine content of 1
ppb or less.
[0116] The diaryl carbonate which is used in the pro-
duction of an aromatic polycarbonate using the polymer-
izer device of the present invention or the above
~mentioned polymerizer system is represented by the
following formula:

[0117]
0
I
Ar3-0CO-Ard

[0118]

wherein each of Ar3 and Ar4 independently

represents a monovalent aromatic group having



5 [0121] Representative exanples of diaryl carbonates

i ncl ude an unsubstituted or substituted di phenyl

car bonat e conpound represented by the foll ow ng

formula: 10 [0122] (RP\/ li ~")v OCO 15 [0123]
wherein each of RO and R10 i ndependently represents a
hydrogen atom an al kyl group Heving 1 to 10 carbon
atons, an al koxy group having 1 to 10 carbon atons, a
cycl oal kyl 20 group having 5 to 10 ring-form ng carbon
at- ons ord &phéhydapoumtasch of p and q i nde-
pendently represents an integer of froml to 5, with
the prldvi%o ThatawhepfpArS andi Aregewhioh Zndepemdently
the RO's are the sane or dif 25 ferent, and when q is

an | MEEFES It D pmapRlery qhdIRNCk arer et seryotic
different. [0124] O these diaryl carbonates,

pr ef @98 tdiCe FHOMRar At cl@ratﬁcﬁnaftr@s hudiagem aemeray dae re-
confiquratjon, such as unsubstltuted) di phenyl

5 carb LRy 2 cﬁu@tﬁﬁém Whéi%e%d‘t%t%ﬂ%‘f%‘asﬂﬂﬁff“t

a Io aIkyI oup di tol yl carbonate and
d|-t éhyﬁi ﬁﬁha substituent selected from the

group con31sting of a halogen atom, an alkyl group hav-
ing 1 to 10 carbon atoms, an alkoxy group having 1 to
10 carbon atoms, a phenyl group, a phenoxy group, a vi-
nyl group, a cyano group, an ester group, an amide
group and a nitro group. Ar3 and Ar4 are the same or
different.

Representative examples of monovalent aromatic
groups Ar3 and Ar4 include a phenyl group, a naphthyl
group, a biphenyl group and a pyridyl group. These
groups may or may not be substituted with the above
-mentioned substituent or substituents.

Preferred examples of monovalent aromatic groups
Ar3 and Ar4 include those which are respectively
represented by the following formulae:

[0120]
CH;

_N o L
~O G, o

CH;




10

ate. Especially preferred is di phenyl carbonate, which
is the diaryl carbonate having the sinplest structure.
These diaryl carbonates can be used individually or in
10 conbination. [0125] An especially preferred

di phenyl carbonate as a starting material for
produci ng an aromati c pol ycarbon?7ate using the

pol ymeri zer device of the present inven- tion or the
above-nenti oned pol ynerizer systemis a di 15 phenyl
car bonat e obtained by a nethod conprising: re- acting
et hyl ene oxi de ﬁg;h Co2, followed by purifica- tion,

t her eby qpka%nl rified et en ar borfate,

react i ng-helpy _Qﬁégipthylenﬁﬁﬁ“w

met hanol ,\'\\#01 | ¢ pBREf i chtibh, theréby|oé¥d’n|ng
a purified 20 dCH?thyl car bonat e, éﬂ§ubjqug g the
purified di- nethyl carbonate and purlfled phenol to a
reactive dis- tillation. Such a di phenyl carbonate is

a very pure product which does not contain any one of
al kal i,ne earth netal orine.

| | d
ity AR gﬁte%efssgmﬁéﬁw?see&amale&&& NS Sapongtes
t b t
the PR BT DRt SABFA T efliaheiy,
| d d f \
B by et SY B R MAAERE LS n & AR b iag |

above.,. Jhg d.atio 5 (i.e., a charging ratio) of the
aronaﬁﬁ:é}%wdroxy com pound to the diaryl carbonate

may w@qbzqepending on the

(Rﬁp\zgi2>__oﬁg __<§Ei;/(Rmh

[0123]
wherein each of R9 and R10 independently
represents a hydrogen atom, an alkyl group
having 1 to 10 carbon atoms, an alkoxy group
having 1 to 10 carbon atoms, a cycloalkyl
group having 5 to 10 ring-forming carbon at-
oms or a phenyl group; each of p and g inde-
pendently represents an integer of from 1 to
5, with the proviso that when p is an integer

cf 2 or more, the Rg‘s are the same or dif-

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



10

15

20

25

types of the aromatic di hydroxy conmpound and di aryl
carbonate enpl oyed, the polynerization conditions
(such as a polynerization tenperature) and the I|ike.
The di 10 aryl carbonate is generally used in an
amount of from 0.9 to 2.5 nol, preferably fromO0.95
to 2.0 nol, nore preferably fropg0.98 to 1.5 nol, per
nol of the aro- matic di hydroxy conpound. [0126) In
the present invention, the "nolten aromatic 15

pol ycar bongte mrepolagnerhd fypauent |y referred to sim

ply as "nolten prepolyner") produced froman aromatic

di hydr®béA Ic o@do trre sendlia rgilacplrboampiesat @ e ear menl teere di-
| ow nol ecul ar wei ght aromatic pol ycarbonate having a

pol yriervlz aad honhigedathich a sspwietyricel el gpyrahion,

20 reaction and has not yet reached a desired | evel.
Need|S85# tap sijnswrtht titasdt ehiphapol yerbongtdeant a di-
oligoner. Wth respect to the average degree of polym

eri z&NBY ofcarhonmiie enhgtotattied pol sie s borge alkyl group,
prepoly- ner used in the present invention, there is

no p&td-cu BFafl 15aRRRA h ah v HgoHegk eyl carbon-

pol yneri zation 80__of the nolten prepol yner varies ,
depefidiSrg 5APERdadh¥nPredsgrret, dét dieheRelesprbonate, which

Vel IS NSRS Sedres o, RO YT IZBLIOn O e re

o PR OB LA LSRN O R Bty o

be o@%ﬁﬂ¥%%tgxnﬁny conventi onal neth-
[0125] An especially preferred diphenyl carbonate as a
starting material for producing an aromatic polycarbon-
ate using the polymerizer device of the present inven-
tion or the above-mentioned polymerizer system is a di-
phenyl carbonate obtained by a method comprising: re-
acting ethylene oxide with CO;, followed by purifica-
tion, thereby obtaining a purified ethylene carbonate,
reacting the purified ethylene carbonate with methanol,
followed by purification, thereby obtaining a purified
dimethyl carbonate, and subjecting the purified di-
methyl carbonate and purified phenol to a reactive dis-~
tillation. Such a diphenyl carbonate is a very pure
product which does not contain any one of an alkali

metal, alkaline earth metal and chlorine.

The molten prepolymer used for producing an aro-
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ods. [0127] The reaction for producing the aromatic

pol y- carbonate fromthe aromatic di hydroxy conpound

and the 10 diaryl carbonate can be perfornmed w thout

using a cata |lyst. However, if desired, the reaction

can also be perforned in the presence of a catalyst

for the purpose of increasing the pol ynerization

rate. Wth respect to the catalyst, there is no

particular limtation as long 15 as the catalyst is
conv@atiien@oly cagbenian e e iy tHeo rg)yrerims eglesfice of the
catal ysts include: hydroxides of an alkali netal and

of aRT&ERALI daveatilrmeralthes g vasmarntigngg polymerizer
hydr oxi de, sodi um hydr oxi de, potassi um hydrox- ide and

cal cBYRERYdESx PdedugrKalfirofettdle saamatis dihde oty compound
earth netal salts and quaternary ammonium salts_ of bo-

ron RVEr Fdérydd cerPangirend® Meditiif@ed e ves | FPRi gatio

al um num hydri de, sodi.um horon hydride and tetyanethyl
ammonituf boPo Ay diide Fafy @i ¢ds aromakdq Gy r3§y com=

and of an_al kaline earth tal, such as lithium_,
hydr PAEN2 80 el AR G2TRRAEE SiRim Ryt [GRReding on the

al koxi des of al 81 .kali,.nmetal and of an al kaline

o RVRER P 2R arBhartf ilR G o S A Ao

et hoxi nd cal cium et hox- i de; ar.yl oxi des of,.an

A e e e C D L

ohona ALBEIOHLAT = RO DLRIENE B ol End BUICUME, | pne ai-

phen s an aryl

grou@ry@”ﬁa@ﬁﬁhﬁ%éowg @%%%%Eﬂl@rukgdaﬁn an amount of from

0.9 to 2.5 mol, preferably from 0.95 to 2.0 mol, more
preferably from 0.98 to 1.5 mol, per mol of the aro-
matic dihydroxy compound.

[0126] 1In the present inventicon, the "molten arcomatic
polycarbonate prepolymer" (frequently referred to sim-
ply as "molten prepolymer™) produced from an aromatic
dihydroxy compound and a diaryl carbonate is a molten
low melecular 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 polym-
erization of the molten aromatic polycarbonate prepoly-
mer used in the present invention, there is no particu-

lar limitation. The average degree of polymerization
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defi ned above; organic acid salts of an al kali netal

and of an alkaline earth netal, such as |ithium

acetate, calciumacetate and sodi um benzoate; zinc
conmpounds, 10 such as zinc oxide, zinc acetate and

zi nc phenoxi de; boron conpounds, such as boron oxide,
boric acid, so- diumborate, triggethyl borate,

tributyl borate, triphenyl borate, anmonium borates
represented by the formula: (R R2ZR3R4) NB(R R2R3R4)

wher eEntRe, mR2feR3papdoRdnes Fneias depenedngbove thendhemi-
phosphoni um borates repre- sented by the fornul a:

(R R2RBRa)PBCRURZRBRgYewiier boweRer, R2e R¥cangeR4legree of
as defined above; silicon conpounds, such as silicon

oxi deolymarimasibhcateths m@ﬂtaalpy990§wmﬁ¢0ﬂs generally 2
tetraaryl silicon and di phenyl -ethyl 20 ethoxysilicon;

ger nkfi dnPB8rpolitRisTo ke RECRRL WAL UWsedxifdethe present
germani um tetrachl ori de, germani um et hoxi de_and
gernﬁﬁV@ﬁFhﬁénéﬁléemaFPﬁléénﬁéﬁn§§°d§Géﬁga§hﬁlﬁHQMQ$§C

a dlali yltin oxide, a dialkyltin carboxylate, tin ace-

t at eP© YﬁaEBﬁBBEﬁdgaﬁa\‘?Pnﬁbgﬁlﬁﬁﬁo?y @Pé’uﬁob‘*r"’eé‘@lo&a} meth-
25 grgup bonded to tin, such as ethyltin tributoxide,

and 8 organotin conpounds | ead conpounds, such as

| ead | ead acetate, |ead carbonate, basic
ofikedf SR orR Lt SPangt of boly-

carb aHief B ROt Host AP E?
| t
amoRREReSar e Taon,ER8 BEPRAF S S AOLTRBR I CRFE iy g the

q“at8£99§¥ 8%%8”h§€% 88h! be2Bb i FBINGOIRAMALS: LIYEY & cata-

ant i nony- oxi
lyst. However, if desired, the reaction can also be

performed in the presence of a catalyst for the purpose
of increasing the polymerization rate. With respect to
the catalyst, there is no particular limitation as long
as the catalyst is conventionally used in the art.
[0128] Examples of catalysts include: hydroxides of an
alkali metal and of an alkaline earth metal, such as
lithium hydroxide, sodium hydroxide, potassium hydrox-
ide and calcium hydroxide; alkali metal salts, alkaline
earth metal salts and gquaternary ammconium salts of bo-
ron hydride and of aluminum hydride, such as lithium
aluminum hydride, scdium 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-



10

15

20

25

anti nony acetate; nmanganese conpounds, such as manga-

nese acetate, nanganese carbonate and nmanganese

borate; titanium conpounds, such as titanium oxide,

al koxi des 10 and aryl oxi des of titaniunm and zirconium
conmpounds, such as zirconium acetate, zirconium

oxi de, al koxi des and aryl oxi des8bf zirconium and
zirconium acetyl ace- tone. [0129] These catal ysts can

be used individually or in 15 conbination. The anount

of tHekhtegiat arddf sagenkkal e yesdrom metad, t sughogs

by weight, preferably from10-9 to 10-1 % by wei ght,

nor e ‘pridtieramstienifao-sodbun e thosidy apightlchagegethox-
on the weight of the aromatic dihy- droxy conmpound. 20_.

[ 0130199 n FH W tidenbsteratiaht iBAtHE ozedsOlt 2 pbkaline
| ymeri zation catal yst used generally renmains in_the

fi- At SRl p%i%a%owa%l,ur&rﬁh%%l%e: sodium phenox-
POV S0 e 5 S b L SR A e
e S ot S AT b 0% SRR L o
o el TR ATARAL S 8l SR HS S kst e
craDleR R S AP AE SN, [ SioEhoD P ccorace

used £an.he, redycd. 4 Ssodathﬂﬁ rﬁén?ﬁ?é’?@} APfne Oéonjf\;ggunds,

present invention is that” a high quality aro-
such as zinc oxide, zinc acetate and zinc phenoxide;
boron compounds, such as boron oxide, boric acid, so-
dium borate, trimethyl borate, tributyl borate,
triphenyl borate, ammonium borates represented by the
formula: (R'R’°R°R*)NB(R'R’R’R*) wherein R!, R?, R® and R*
are as defined above, and phosphonium borates repre-
sented by the formula: (R'RZR°R?)PB(R'R°R°R?) wherein R?,
R?, R® and R* are as defined above; silicon compounds,
such as silicon oxide, sodium silicate, a tetraalkyl-
silicon, a tetraarylsilicon and diphenyl-ethyl-
ethoxysilicon; germanium compounds, such as germanium
oxide, germanium tetrachloride, germanium ethoxide and
germanium phenoxide; tin compounds, such as tin oxide,
a dialkyltin oxide, a dialkyltin carboxylate, tin ace-
tate, tin compounds having an alkoxy group or aryloxy

group bonded to tin, such as ethyltin tributoxide, and
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mati c pol ycarbonate can be produced due to the snall
anount of the polynerization catalyst renmaining in the
final aromatic pol ycarbonate. 10 [0131] There is no
particular limtation wth respect to the materia
used for the guide-wetting fall poly- nerizer device
of the present invention and a gpe used for
connecting the polynerizer device with another po-
| ymerizer device or the Iike. The material is gener 15
al | y oxglaeotrdd faompesiraiay] dssadteeipowratidorsstteals lead oxide,
Hastel |l oy, nickel, titanium chrom um other alloys,
and aepdl woetaheayi dgaal aghivdedate,r éxisitaniead Idadenate, and
sired, the surface of the material may be treated
wi t halkbgrd desarmpide a qylatiings ldfilrpd passingtricdrgadyr onium
washing 20 with an acid or phenol. It is preferred to
use cempomningss stedl asniackplategiresy lamriorg wndalie a qua-
like. Mre preferred is stainless steel. As discharge
punpt&rnpgy hesphemipmepallinendre gu@kgdnary arsonium
pol ycarbonate, it 1is preferred to use a gear punp
capabRétef agdAMmoRyo ¢eMpormds, s dptgiady antiimgmy oxide and
vi scosity substance in a constant 84 anpunt. There is
no paPtiBERAr ACERRCEri iR NHANE S SPEROUNGS /t HAIGHa RS MAnga-
used for producing the gear punp. The nmaterial used
for PPEGuEFRFaTRe JEROIARETS FRFr@ats Al edaanese forate;
anot her special netal. 5 |0%32 The ar.omatic

fbf

pol yE&FBERLRe COMBQUSE o P hEARGIT, G iglsy; @d kopides

t he present i nyention h recurrin . \
gn% arylox&%es o% t% an%um; aﬁé zirconium compounds,

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

[01293] 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 10™% to 1072 %
by weight, based on the weight of the aromatic dihy-
droxy compound.

[0130] In a melt transesterification process, the po-
lymerization catalyst used generally remains in the fi-
nal aromatic polycarbonate, and such a polymerization
catalyst is likely to adversely affect the properties

of the aromatic polycarbonate. Therefore, it 1is pre-

ferred that the amount of the polymerization catalyst



units each independently represented by the foll ow ng
formula: [0133] 10 0 1) OCQAr+- [0134] wherein Ar is

as defined above. [0135] It is especially preferred

that the aromatic 15 pol ycarbonate has a recurring

unit represented by the followng fornula in an

amount of 85 nol % or nore, based on the total nolar
anmount of the recurring units of the aromatic

pol ycarbonate: [0136] 20 OCH3 OCO ) - O ~/ CH3

25 [ 0537 ilsn agesewrdll, asheomsdirtE.c fbeypalboratieer device
produced 85 by the polynerizer device of the present

i nvewrtti dhecprreseaitngnvantd omeom rrdle gloows e rtiyidmedyIpoly—
group or an aryl carbonate group represented by the

f ol | BRirAgerosrgitgm enebdgp Bnpefficient polymerization re-

action and, hence, the amount of the polymerization
catalyst used can be reduced. Thus, another advantage
of the present invention is that a high quality aro-
matic polycarbconate can be produced due to the small
amount of the polymerization catalyst remaining in the
final aromatic polycarbonate.

[0131] There is no particular limitation with respect
to the material used for the guide-wetting fall poly-
merizer device of the present invention and a pipe used
for connecting the polymerizer device with another po-
lymerizer device or the like. The material is gener-
ally selected from stainless steel, carbon steel,
Hastelloy, nickel, titanium, chromium, other alloys,
and a polymer having a high heat resistance. If de-
sired, the surface of the material may be treated with,
for example, plating, lining, passivation, or washing
with ah acid or phenoi. It is preferred to use
stainless steel, nickel, glass lining and the 1ike.
More preferred is stainless steel. As discharge pump 8
for a molten prepolymer or aromatic polycarbonate, it
is preferred to use a gear pump capable of continuously

discharging a high viscosity substance in a constant
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A COArs [0139] wherein Ars is the sanme as Ar 3 or

Ar4

de- 10 fined above. [0140] Wen the aromatic

pol ycarbonate contains, as term nal groups, both a
hydroxyl group and an aryl car- bonate group, there is

no particular limtation with respect to the nolar

rati o of the hydroxyl group in ghe 15 aromatic

pol ycarbonate to the aryl carbonate group in the

aromati c pol ycarbonate. However, the ratio is gen-

er al hiyofinom IBidrd ol H/195, parefenbdt yl imora®0sA0with respect
10/ 90, nore preferably from80/20 to 20/80. It is es-

peci ab| yhersheeridlt haedt ferapomdticéngokheagbemapempas The
20 the term nal aryl carbonate groups, wherein 85 no

% ormatereabfushd fernpnatuaiyb thebgratepgmpupsvabe
phenyl carbonate groups. [0141] The aronatic

pol yehabohate predlced bByotherpspekymdr mggeldevi ce of

t he
aro

resent invention may conprise 25 a plurality of
01232 holTharaymatel orep ol YPrabena 8 PrpRuesd Prethe po-

aromati c pol ycarbonate main chains collec- tively have
bonde¥¢ RbERF odayireasf bhe Bra&epRalhAveRkidhghag recurring
het er ol i nkage sel ected fromthe group con- sisting_of

an e$RLFS| PARAgENARReAACRE h¥r FPPAREGEES Py1EDP e Towing
anoupt of the heterolinkages contained in the

ar one?FB%hdf ycar bonate is generally from 0.005 to 2

[0133]
o)
|

—OCOAT—

[0134] wherein Ar is as defined above.

[0135] It is especially preferred that the aromatic
polycarbonate has a recurring unit represented by the
following formula in an amount of B85 mol % or more,
based on the total mclar amount of the recurring units
of the aromatic polycarbonate:

[013¢6]

ﬁ CH;
I
OCO—{<::>—C
|

CH;

[0137] 1In general, the aromatic polycarbonate produced
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nmol % preferably from0.01 to 1 nmol % nore .
preferably from0.05 to 0.5 nol % per nol of
carbonate |inkages contained in the aronatic
pol ycarbonate main chains. 10 [0143] Wen the aromatic
pol ycar bonat e contai ns heter- olinkages in the
above-nentioned anount, it is passible to inprove the
melt fluidity of the aromatic polycar- bonate during
the nelt-nolding of the aromatic pol ycar- bonate
wi t howt thacpdliymeng aztrhetevpraaperft itdse girddmnarimddntion con-
mati ¢ pol ycarbonate. Therefore, the aromatic polycar-
bonatt@icent @isiand dwstieradl igrcages @ mwlcikyn ampyntor san aryl
sui table for precision nolding and can be nol ded at a
conpaeabionglte lcowure megrraaarg.edrings  thscio aowikomef ¢gmulas
pol ycar bonate can be used for producing a nolded arti
20 cll®@1¥&8Ji ng excel l ent properties. Further, by virtue
of heterolinkages contained in the aromatic
pol ycarbonate in such an anmount, it is possible to
shorten the nold- ing cycle, ich | eads to energy
saving. [0144] The aromatic p2§ycarbonate produced by
the use 25 of the polynerizerldevsce of the present
i nvention con 87 tains sub§f9§93§lly no inpurities.
However, the aro- matic pol ycarbonate produced by the
pol ynmeri zer device of the present invention my
cont ai | east one_nmetal _ conpound se] ected froomthe
o oug C03adi sPRRGR AR of® SR8 TR AT Ao alE an
al kal i ne eartAh g%t%% com pound in an anount of

.0

general ly frg%P V6 "1 ppm

[0140] 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 arcmatic polycarbonate. However, the ratio 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-
pecially preferred that the.aromatic polycarbonate has
the terminal aryl carbonate groups, wherein 85 mol % or
more of the terminal aryl carbonate groups are phenyl
carbonate groups. |

{0141] The arcomatic polycarbonate produced by the po-

lymerizer device of the present invention may comprise

a plurality of aromatic polycarbonate main chains,
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preferably from0.005 to 0.5 ppm nore preferably from

0.01 to 0.1 ppm in terns of the total content of al-

kali nmetal atons and al kaline earth nmetal atons

present 10 in the aromatic pol ycarbonate. [0145] Wen

t he anmount of the above-nentioned netal conpound in

the aromati c pol ycarbonate is nogegnore than 1 ppm
preferably not nore than 0.5 ppm nore prefera- bly

not nore than 0.1 ppm such a small anount of the 15

met alwloorgiounthdasr oma £ 1 | prebgea oitohiee praper thesnef collec-
the aromati c pol ycarbonate produced by the use of the

pol yreniedeyr hhewe deormded hehgresenat | hwast i onme sbdé hahain

the aromatic pol ycarbonate has high quality. [0146]

The ridstoyghefarradte mr bimita ge pot yearddnfiten anmaggr@@p con-
aromat i c pol ycarbonates produced by the pol ynerizer

de- \AiELiglg tdfe Pr eseirr | hiemdoend am atlemtltnkage.

pol ycar- bonate which is produced froman aromatic

pol ycdtifehat Eheppapsngmef dheaihed@ialdmkageyglegirdined in
aromati c di hy- droxy conpound and a high purity diargl

car bdhet @r PR o POrysrkInaont b roerdeabhy i &Fey He005 to 2
halogeg atons, so 88 that the hal ogen atom content of

t he GeePHiGHRAR Y A hrbbriet el itohehertdry poeferably

nore than 1 pb. By the use of the polynerizer )

devi c& Gt Ot&]esppﬁ'cbéje'rﬁ Ry etr- ROt 10 becdRenpod st brkages

Lo, POt o ALOTR RO 5 SRS IR, chas.

pref%%a%%% nﬁheHDEEetg%%m%t&%bpogg%%ngﬁate 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 other 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
polycarbonate can be used for producing a molded arti-
cle having excellent properties. Further, by virtue of
heterolinkages contained in the aromatic polycarbonate
in such an amount, it is possible to shorten the mold-
ing cycle, which leads to energy saving.

[0144] The aromatic polycarbonate produced by the use

of the polymerizer device of the present invention con-
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is still another advantage of the present invention

that an extrenely high quality product which is free
fromthe adverse effects caused by the presence of 10

hal ogen atons can be obtained. Thus, the polynerizer
device of the present inven- tion or the

above-nmenti oned pol yneri zer sys$édm has an advant age
inthat it is possible to stably produce an aronatic

pol ycar bonate w thout fluctuation of the no 15 I ecul ar

wei gheips ﬁnbsaﬁ@ﬁaﬁdéYp@py@apu@naﬂ@Sfongwewﬂg, the aro-
period of tinme. Such advantage is achi eved by the use

of tRatipeppriveapbrpate papddeeidc byadhgpparleimermzem device
the Exanples below, [0147] Wth respect to the

pol yRér F26r PEEFEBE SRVERE 1opoMaNe SORTALAY &kt 167 STt IRG1Se metal
is no particular limtation so |long as the
poIyﬁ@PP?éPddé§#8€t§5t¢§Pme§h€h8r888v€°n3&§ﬁﬂmﬁh9§ an al-
requ nments and has s ti sfactor ¢hani ca

e F okgEh REL AN EPREOHB A BPSiran FUKAGATRCEgE N s tarle.com-
sent _invention may be prqvided w n ap

e RGUDS £0n3n GHeCREqar BETEALYY Saerab o0 &e 1 pem,
contlnu usl u aronati c_pol ycar

A soPPPEReBLY° g5ty O §OBR 52 00 Se PRk, B ron
pol y zer. syste t her S aI rtlcul _
Iinip?ppoﬁosg ﬁoﬁghéslphger y fﬁ%PIZEE%SySFSD ent of al

Conpkhigs @tBhugﬁohgy m& EE%aR?hgnggE%ﬁeggfggv?&?ﬁgg%resent

t he resent I nventi on fé connec

The EH' YHE' LZ6haty St BBM BY rB8nREQYI ded W th an
[0145] When the amount of the above-mentioned metal
compeound in the aromatic polycarbonate is not more than
1 ppm, preferably not more than 0.5 ppm, more prefera-
bly not more than 0.1 ppm, such a small amount of the
metal compound has no influence on the properties of
the aromatic polycarbonate produced by the use of the
polymerizer device of the present invention, so that
the aromatic polycarbonate has high quality.
[0146] The most preferred aromatic polycarbonate among
aromatic polycarbonates produced by the polymerizer de-
vice of the present invention 1s an aromatic polycar-
bonate which is produced from an aromatic polycarbonate
prepolymer cobtained from a high purity arcmatic dihy-
droxy compound and a high purity diaryl carbonate, both

cf which contain substantially no halogen atoms, so
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apparatus having a function other than that of polym
erization. [0148] Herei nbel ow, the present invention

will be de- 10 scribed in nore detail with reference

to the follow ng Exanples, which should not be

construed as limting the scope of the present

invention. [0149] In the foll owgsg Exanpl es, various
properties were neasured and eval uated by the

foll owi ng methods. 15 [0150] (1) Nunber average

nol echbar thei ghtloghh) atbmarondroratifc thel yoarchemat esxromatic
The nunber average nol ecul ar wei ght (M) of an

ar ongbilgcpobypoatkonat gensragdyuned i rgeltheer datdpdn By
20 chromat ography (GPC) (solvent: tetrahydrofuran),

util thei nget hé trbkeepollamemdizght desriver siforthealpidgssritoninven—
curve obtained with respect to the standard
nonotdispeisebegoingst possdbdanticeprosverceian arematic poly-
mol ecul ar wei ght con- version calibration curve is

r epr 638kPRAtEY haN&NPoR| S@logen g§omocpmtentoet mat More

0. 3591Mps1. 0388 wherein Mpc represents the nol ecul ar

wei ghfagf > Bpphepéﬁ§ﬁﬁﬁpéypﬁpﬁcEpﬁ@népénaﬂdFﬁﬁk Thus, it
represents__the nol ecul ar wei ght of the standard

pol y%FyStFélltean[’ﬁﬁ.‘Sf] afii’)a“éélg& oft th% RT&FEMtc invention

ol ycar bon
poty g an extremely high quality product which is free

from the adverse effects caused by the presence of
halogen atoms can be obtained.

Thus, the polymerizer device of the present inven-
tion or the above-mentioned polymerizer system has an
advantage in that it is possible to stably produce an
aromatic polycarbonate without fluctuation of the mo-
lecular weight of the aromatic polycarbonate for a long
period of time. Such advantage is achieved by the use
of the specific polymerizer device as apparent from the
Examples below.

[0147] With respect to the polymerizer device of the
present invention, there is no particular limitation so
long as the polymerizer device satisfies the above
-mentioned requirements and has satisfactory mechanical
strength. Further, the polymerizer device 0of the pre-
sent invention may be provided with an apparatus having

functions required for an operation for continuously
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10 Using an injection nolding machine, an aromatic

pol ycarbonate is subjected to continuous nolding at a
cylinder tenperature of 290 C and a nold tenperature

of 90 C to thereby obtain test specinens each having a

l ength of 50 mMm a width of 50 mm and a thickness of

15 3.2 nm The color of the arom®®ic pol ycarbonate is

eval uated with respect to the obtained test specinens

in accordance with the Cl ELAB net hod (Conmi ssion

| nt erpravhtdionalan derdrmdicl @i pagec d976ndtad. DiZdgreanmwitandre-
the vyellowness of the test specinens is expressed in

t er nEPEXY dfo tthee bvedveenf DI52] gR)yiensi¢r system, there
el ongation of an aromatic polycar- bonate: Using an

i nj edtS Rl gIndt g Meichi Ay initaheen cso 2bong as the poly-
pol ycarbonate is subjected to nolding at a cylinder 91

t enpECRUASE GTY TRP CORRE 59| al Rlipekbiviref oth®al ymerizer
to thereby obtain a test speci nen having a thickness

of SeViFas A tt*@wmee%worﬂg&tawcz%wmch heroptenpegted in
test speci nen hs nmeasured in accordance with the ASTM

5 DeSET 53 EAPCAYBERE 26F HYSEEE) Miwade Hrovided with an
contalned in aqﬁﬁgron&tgﬁafolycarbonate The anmpunt of
the &5 ed'hét Wiy ier 1@%%nt*é%*{ et polym~

| i nkage and/ or an ether |inkage) contained in an
aro i %} arbonate is neasured by the nethod de-

[0148] 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
scope of the present invention.

[0149] 1In the following Examples, various properties

were measured and evaluated by the following methods.

[0150] (1) Number average molecular weight (Mn) of an
aromatic polycarbonate:

The number average molecular weight (Mn) of an
aromatic polycarbonate is measured by gel permeation
chromatography (GPC) (solvent: tetrahydrofuran), util-
izing the molecular weight conversion calibration curve
obtained with respect to the standard monoc-disperse
polystyrene samples, wherein the molecular weight con-
version calibration curve is represented by the follow-

ing formula:
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scribed in International Patent Application
Publication No. WO 97/32916. 15 [0154] (5) Anount of
an al kali netal conpound and/or an alkaline earth
nmet al conpound (hereinafter, referred to as

"al kal i /al kal i ne earth netal conmpound"), which are/is
contained in an aromatic pol ycamligonat e: The anount of
an al kali/alkaline earth netal com 20 pound (in terns
of the total content of alkali nmetal atons and

al kaline earth netal atons), which are/is contained
in an aronmatic pol ycarbonate, is neasured by an ICP
met hod. 25 [ OMBE]= (6)3F&IMagER %t om content of an
aromatic poly 92 carbonate: The hal ogen at om cont ent
of an aromati c polycar- bonate is neasured by ion
chromat ography. 5 Exanple 1 [0156] A guide-wetting
fall pol ynbergén Hevinswrssergtiowhd madepulamaseight of
provided. Al parts of the device are nmade of

st ai nl esstBeearoratdpt PPoycarbenrite padyMegarepiegents
di schar ge 8. Discharge pump 8 is a gear 10 punp

I'n poIynngﬁaEPéﬁCPééétW@ﬁGBﬁn@fStbﬁ ﬁﬁénﬁémﬁ-Pﬁéﬁsfé?
devi ce, the upper portion of the casing is cy-
l'indrical *®8fid the | ower tapered portion of the casing
is reverse conical. Wth respect to the di nensions of
the pol yneri zer device and the gui des provi ded

ther?stl] {(2) Color of an aromatic polycarbonate:

Using an injection molding machine, an aromatic
polycarbonate is subjected to continuous molding at a
cylinder temperature of 290 °C and a mold temperature
of 90 °C to thereby obtain test specimens each having a
length of 50 mm, a width of 50 mm and a thickness of
3.2 mm. The color of the aromatic polycarbonate is
evaluated with respect to the obtained test specimens
in accordance with the CIELAB method {(Commission Inter-—
naticnale de 1’Eclairage 1976 Lab Diagram), and the
yellowness of the test specimens is expressed in terms

of the b*-value.

{0152] (3) Tensile elongation of an arcomatic polycar-
bonate:
Using an injection molding machine, an aromatic

polycarbonate is subjected to molding at a cylinder
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15 L =1,000cm h =900cm D=50cm d=40cm C

= 155, Si = 250 n2, A = 19.625 n2, B = 0.1256 n2, A/B

156, Dd = 12.5, L/ID=2 and r = 0.3 cm Further,

the dianeter of each of the holes of distribution

plate 2 is about 0.4 cm 20 [0157] Molten prepol yner

feeding zone 3 is designed so tdhat a nolten

prepol yner which is fed to the polyner- izer device

through inlet 1 is uniformy distributed to guides 4

t hr otighpeirstiireutifon 9ol 8te add Eheclppefempairathiren off 90 °C

the casi ng has vacuum vent 6 at an upper por 25 tion

t her eof tardehgs obtlagin @ frestaspewdntergdsvdainga B3 hickness of

| ower portion thereof. Further, the polynerizer device

has &nZ2emtrer n@hej fieksiler edohgating tlébecfotha hbahined

me- dium so that the inside of the polynerizer device

can tbetheaeedman dsdesiased adenpecatadraianrepasidinghe ASTM

heati ng 5 medi um through the jacket or the heating

t ubeD6PB158] Using the above-nentioned pol yneri zer

devi ce, an aromatic pol ycarbonate was produced as

folloms Into nolten prepolyner feeding zone 3 of the
yner- izer device was continuously fed a nolten

aronﬁpﬂé3io b%?y%%?ﬁ@ha?é beégépyﬁ@kagﬁ&ﬁﬁepoavéaasé in an

nol ecul ar ght (M): 4, OOO) through inlet 1 using a

feed?ﬁ@maﬁﬁﬁppo%ﬁéﬁépﬁ ‘mol ten aromatic

pol ycar bon re- r d been repa
reacting Eﬁ?pﬁ&ﬁBPtAoﬁlgﬁe &gﬁﬁgﬁﬁﬁ APB6a %@t@ﬁa%%nkage
ratl?aOfegngeE%nk%%%b%% U%r an ether linkage) contained in

an aromatic polycarbonate is measured by the method de-
scribed in International Patent Application Publication

No. WO 97/32916.

[0154] (5) Amount of an alkali metal compound and/or
an alkaline earth metal compound {(hereinafter, referred
to as “alkali/alkaline earth metal compcund”)}, which
are/is contained in an aromatic polycarbonate:

The amount of an alkali/alkaline earth metal com-
pound (in terms of the total content of alkali metal
atoms and alkaline earth metal atoms), which are/is
contained in an aromatic polycarbonate, is measured by

an ICP method.

[0155] (6} Halogen atom content of an aromatic poly-
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15 to bisphenol A: 1.05) and had been mmintained at

260 C. Fromnolten prepolyner feeding zone 3, the

nolten aro- matic pol ycarbonate prepol ynmer was

conti nuously charged into polynerization reaction

zone 5 through distribu- tion plate 2 and allowed to

fall along and in contact 20 w tdp guides 4 to thereby
performa polynerization reac- tion of the nolten

prepol yner. The pressure in the po- |ymerization

r eacida@icz@ne:5 was maintained at 80 Pa through

vacuum vent 6. During the polynerization reac- tion,

the produCee amdwetnc apohycanhenat e f alrd iatpreffi 2polycar-
fromthe |l ower end portions of guides 4 to lower ta 94

per ethoparttl drs kasfirishe baadiong abfr dntee qeotapier. zer de-

vice was di scharged through outlet 7 at a flow rate of

5.5 t/hr by aromatic pol ycarbonate di scharge punp 8 so
that the anount of the aromatic pol ycarbonate at | ower

5 ta@g@gﬂng_jion 11 was constantly maintai ned al nost

at predeterm ned level. [0159] The nunber average

ol ed@lléﬁ]weﬁggm@wmyebt ingef aidtopelyweporpradeyigee as
product discharged through dis- charge port 12 at a

poi nEhiown: iife Fé0.5¢ Wasr Pramised. heAg@) peste of the device
operation was 10,500, .and the aromatic ol ycar bonat e

pr od@&e W&@eaﬁfeﬁééppéﬁﬁsc§¢@ﬁ B*“Vﬁﬁuépr Foomadd oly-
tensil e el ongatjon as high as 98 % [0160] The
aron&@F@OBé|t%céﬂﬁgﬁéﬁsepP&a@c@s Rﬁﬁehaﬁgﬁepump 8 is a gear

di scharged t hrough di scha ort 12 at ts in tine
pump. In po ymerfzatign Beact}on zZo e of the poly-

merizer device, the upper portion of the casing is cy-
lindrical, and the lower tapered portion of the casing
1s reverse conical. With respect to the dimensions of
the polymerizer device and the guides provided therein,
L =1,000 cm, h = 900 cm, D= 500 cm, d = 40 cm, C =

155°, s1 250 m*, A = 19.625 m*, B = 0.1256 m?, A/B =

It

156, D/d 12.5, L/D =2 and r = 0.3 cm. Further, the
diameter of each of the holes of distribution plate 2
is about 0.4 cm.

[0157] Molten prepolymer feeding zone 3 is designed so
that a molten prepolymer which is fed to the polymer-
izer device through inlet 1 is uniformly distributed to
guides 4 through distribution plate 2. The upper por-

tion of the casing has vacuum vent & at an upper por-

tion thereof and has inlet 9 for an inert gas at a
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15 of 60, 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 nol ecul ar wei ghts (W) of 10,500,

10, 550, 10,500, 10,550, 10,500, 10,500, 10,550 and

10, 500, re- spectively. Further, when the aromatic

pol ycarbonate 20 products were s¢mped into sheets, the
obt ai ned sheets had no pol ymer mass having too high a

nol ecul ar wei ght (such a polynmer mass generally has a

Si ze lafwelr opmrion edse it carfure heirsuadHey paliserared uedevice
to the difference in refractive index between the

pol yrers rasssxdmkrthera@éeport ioneafing shaded for a heat me-
surroundi ng the polynmer mass). 95 [0161] Wth respect

to t e unhusobitte hethearionstde opotlye apdyret ef zeardeusce can
properties thereof were neasured. As a result, it was

f oundper Hea vk &l chredd el ol yieemiora tate ko rivas Hibeg t Meheating
above-nentioned al kali/al kaline earth 5 netal conpound

in amegioimtthgrougtokit: aiRrekeD. @6 Ppnheathingriubef

the total content of alkali netal atons _and al kaline

eart HHeX8dl HESRS) thAd akey eamratigashrehyMedHizey fevice,
aton) content of less than 1 ppb, and that_ the_appunt

of tRE RABRHINIRYHCATRIALR AP iRredEad af oftews-

I b t f 0.12 15 | 9%
PorsofBRLSAS s GS St ot o bR o mer-
P”:Itln S\Qf Ié":l'sr:j" - attlagt Oldh@\,ﬁe ces (Jat%réc%l’hcanatlc

Iner% ycaggonate prepolymer (number average molecular

welght (Mn): 4,000) through inlet 1 using a feeding
pump, wherein the molten aromatic polycarbonate pre-
polymer had been prepared by reacting bisphenol A with
diphenyl carbonate (molar ratio of diphenyl carbonate
to bisphenol A: 1.05) and had been maintained at 260 °C.
From molten prepolymer feeding zone 3, the meclten aro-
matic polycarbonate prepolymer was continuously charged
into polymerization reaction zone 5 through distribu-
tion plate 2 and allowed to fall along and in contact
with guides 4 to thereby perform a polymerization reac-
tion of the molten prepolymer. The pressure in the po-
lymerization reaction zone 5 was maintained at 80 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-
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sorption device) and two guide-wetting fal

pol yneri zer devices (i.e., a first polynerizer device

and a second polynerizer device), each of which is as
shown in Fig. 2, wherein the first inert gas

absorption device, the 20 first polynerizer device,

the second inert gas absorp- tiog4device and the

second pol ynmeri zer device are con- nected in series in

this order. Al parts of the inert gas absorption

devi gesreahhdel ol Yirest zigdte devs tres af etheptel pherizer de-
stai nl ess steel except for nolten prepolyner 25

di scharqre wampbl Sleirgd tmsruglyasutabsior ptaona déVoeesate of
96 and aromatic pol ycarbonate di scharge punps 8 of

the po-5 Ityfher iknera e ties . p§ ESTbdma tdedimenargaspunp 8 so
absorption zone of the first inert gas absorption

devi ddiaty rte‘lmpﬁgmurprorqﬁ orhefardreatlieasdhgcasbonate at lower
cylindrical, and the |ower tapered portion of the

casi fReF 9bRAEE bl kafas Wenstanply tma tntaned-almost at
nmensi ons of the inert. gas absorption deV|ce and the

gui dés Pp?%ﬁﬂt&é'dmtrf%’r el,qyel;_ = 500 cm h = 400 cm D =

200 c r = 0.3 cm and Si =

. 1 1|5L?r1t hEPe PHE‘b&FaﬁéTFéﬁg@f medEr gL e ihites! 1"8\‘) of the
the dis- trlbutlonA%ﬁgte is about 0.2 cm The second

i ner A IGTRtigh AN %%@WQ%@W%@% o frRiggh dis-

o BB TR BT T aer

eRoeRl il e AL %o%gauga{ﬁ P58, 4% HE % Elmatic
polycarbonate product had an excellent color (b*-value:
3.2) and a tensile elongation as high as 98 %.
[0160] The aromatic polycarbonate products, which were
discharged through discharge port 12 at points in time
of o0, 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 10,500, 10,550,
10,500, 10,550, 10,500, 10,500, 10,550 and 10,500, 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
(such a polymer mass generally has a size of 1 mm or
less and can be visually observed due to the difference

in refractive index between the polymer mass and other

portions of a sheet surrounding the polymer mass).
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0.6 cm [0164] In polynerization reaction zone 5 of

the first polynerizer device, the upper portion of

the casing is cylindrical, and the | ower tapered

portion of the cas 20 ing is reverse conical. Wth

respect to the dinmensions of the first polynerizer

devi ce and the guides provided ®herein, L = 950 cm h
=80cm D=400cm d=20cm C=150, r = 0.35

cm Si =750 n2, A=13.6 n2, B= 0.0314 n2, and A/B

= 433[0Faik} héd th heesgicgrtetter e 2 eacibiofindte dwimstic

of the distribution plate is about 97 0.2 cm On the

ot herPtairh rh¢ra sec orir pot ynpropert des vhereafidwehe measured.
gui des provided therein have the same di- nensions as

t hoséA®dfa t1RsS ol y ek ivas Hewndetligedthe &xomanptepdlycarbon-
Accordingly, S1/S2 = 750/250 = 3. 5 [0165] Using the
aboveéitfe et §sd| e rabere syarehpnedna b @hﬂa{agkaline earth

pol ycar bonat e was produced as follows. First, into

nol téff?t&rlewwmfe’éai% Farens of frem ¢i04tteon@rg> ppm

gas apsorption device was continuously fed _a nolten

ar omatitt ‘fﬁﬂ%aﬁ‘%oﬂ"ﬁ & PrahofFHedn t iR k3l e erhgatoms

b L SN
bonat I had_b b ti

by SpHATOC AT (1 eyt Do e (Hefthrl oy o G that

di - I baonat.e t ' [_ A, 1 06 d had.

peen 18 AT v e et L ekl et p ER el the

feeméﬁ%matic polycarbonate was from 0.12 to 0.15 mol %.

Example 2

[0l62] There was provided a polymerizer system com-
prising two inert gas absorption devices {(i.e., a first
inert gas absorption device and a second inert gas ab-
sorption device) and two guide-wetting fall polymerizer
devices {(i.e., a first polymerizer 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, the second inert gas absorp-
tion device and the second polymerizer device are con-
nected in series in this order. All parts of the inert
gas absorption devices and the polymerizer devices are
made of stainless steel except for molten prepolymer

discharge pumps 8 of the inert gas absorption devices
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zone 3 of the first inert gas absorption device, the

nol ten aromati c pol ycarbonate prepol yner was conti nu-

ously charged into inert gas absorption zone 5 of the

first inert gas absorption device through distribution

20 plate 2 thereof and allowed to fall along and in

con- tact with guides 4 to theragy cause the nolten
prepoly- nmer to absorb an inert gas. The pressure in

the inert gas absorption zone of the first inert gas
absorpid aronmdendicc @olas ariontagienell. sathab8f @0nRa Oy f the po-
i ntroducing ni 25 trogen gas through introduction port

9 forlyaernirent dgardce®8 During the inert gas

absorption, the inert gas-absorbed nolten prepol ynmer
(anoUftlésf] t ke thertingas gbsoebedrphionheomel pdnthe first
prepolynmer : 0.04 Nliter per kg of the nol- ten

ar onadnies tp glayc abisoratd qur eleoiiyneer thewwinpe ma Htilorg of the
ling off fromthe |ower end portions of guides 4 to

| onecasdpar é¢ Fariinsir itk lof ange thesileyest tarengd ortion of
in- ert gas absarption device, was di scharged through ,
out - thét CRsdnd, i5r g@steddd wodiMadw r Hi&hpyegpreshaltge the di-
punp 8 so that the anmount of the inert gas-absorbed

nol t 8§0EG9FSe Pl e 18 Tith g Ao PSRt IBhsle iigseragtfl the
portion 11 was ,constantl|ly nai_ntained around a

pr ed 8L AGEnBF Ve thRTS g s har gAY i%rth = 400 om, D =

ot o 2RO EB 5 Gy B Rocti TP Yok 3 Dot T Pic§l = 60 .

POl VBELLA SR UL Il g B SR ae-
tribution plate is about 0.2 cm. The second inert gas
absorption device and the guides provided therein have
substantially the same dimensions as those of the first
inert gas absorption device, except that the diameter
of each of the holes of the distribution plate is about
0.6 cm.
[0164] 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 cas-
ing 1ls reverse conical. With respect te the dimensions
of the first polymerizer device and the guides provided
therein, L = 950 c¢m, h = 850 cm, D = 400 cm, d = 20 cm,
C = 150°, r = 0.35 ¢cm, S1 = 750 m?, A = 13.6 m*, B =
0.0314 m?, and A/B = 433, Further, the diameter of

each of the holes of the distribution plate is about
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the nolten aromati c pol ycarbonate prepol yner was con-

ti nuously charged into polynerization reaction zone 5

of the first polymerizer device through distribution

plate 2 thereof and allowed to fall along and in con

20 tact with guides 4 to thereby performa

pol ymeri zation reaction of thegwlten prepolyner. The

pressure in the polynerization reaction zone of the

first polynerizer device was maintained at 600 Pa

t hr odgB vacuudmvehe éthebuhind,t hbepekyredi pallyorrizer de-

reaction, the produced nolten 25 aromatic

pol y¥arckonade tpuce goliyiesr phraviingdathanyisadey<Odhe same di-

pol ymeri zati on degree (nunber average nol ecul ar wei ght

( Mh) meBs3Q0F, a\ﬁhitgll@s\ﬁa&‘?ff &ihlei mylofe firzem dey Jagmarsashdn Ex-

portions of guides 4 to |ower tapered portion 11 of

t he aBgdend-of AeRerfinglypofyiBei zer 58€¥PBe= das

dischar%ed 5 through outlet 7 at a predeterm ned fl ow

rat e [8y-03d o-Uskk 9 cthel eaveonantiangdnpré¥mpaipes system,

that the anmount of the_ nolten aromatic pol] ycarbagnate

pr ep8Py REPMERAF RGLYSRIPREAESS @ SpHInpGeshigfollows.

degree) at Il ower tapered ortion s const ant |

e nEaEAba APSGnHoL SR REEDD IBeT feE TRssormg Of the

di scharged.nol ten prepol r,_ was, cqn-_ tinuously fed

e 0GP Eed PBF b arSneP SPEBRIAY S5TRCE oS ARy fed

inert gas.absorption device. [016 From mol t en

or opB) SR e e BaPNg 2 n o1 Vo R ERE S oo ERAPT NEIE gpwmber av-

absoggg Nm ?ghﬁﬁartu%i %t%ﬁn r.O%BL oG %%rough inlet 1 us-
ar gl ¢ to

pol yc onat € prepol yier Wwas coritidous! y ¢harge
ing a feeding pump, wherein the molten aromatic poly~
carbonate prepolymer had been prepared by reacting
bisphenol A with diphenyl carbonate {(molar ratio of di-
phenyl carbonate to bisphenol A: 1.06) and had been
maintained at 265 °C. From molten prepolymer feeding
zone 3 of the first inert gas absorption device, the
molten aromatic polycarbonate prepolymer was continu-
ously charged into inert gas absorption zecne 5 of the
first inert gas abscorption device through distribution
plate 2 thereof and allowed to fall along and in con-
tact with guides 4 to thereby cause the molten prepoly-
mer 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 ni-

trogen gas through introduction port 9 for an inert gas.
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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 nolten prepolyner to

absorb an in 20 ert gas. The pressure in the inert gas
absorption zone of the second iggert gas absorption

devi ce was nmi n- tained at 200,000 Pa by introducing
nitrogen gas through introduction port 9 for an inert

gas. DDuinggthehénemer gagasbabsptpongn,thiehd narer tgas-absorbed
gas- absorbed nolten 25 prepol yner (anount of the inert

gas mbdtebegrepotlymer0d amoointe o fprtégoliyrmmt gak Ghdvrbed in
liter per kg of the nolten aromatic pol ycarbonate

pr epshgnap) tenhpeckpndymeal |:i Bg 04otf litem tpee |kgnverf diitk mol-
portions of guides 4 to lower tapered portion 11 of

t he €&8i Agophtikepodycndbionate Brgapolabeaipt which was fal-
device, was discharged through outlet 7 at a

pr edé#égnpﬁédfﬁp@wtgét aopgprdeschrogs ipmep of spidesid to

the anmount of the inert gas-absorbed nolten pre- . .
pol ykBrest LRRerBet PeFtarn ddertt 4per €8 5361t iodh the fdgst in-
constantly maj ntai ned around a predeterm ned | evel. 10

Thi s®FhePRSga8S2BREARBd IRBECEN PREpAIFFEATRES thraual out-
OUS|¥ ch?r%ed throB%h inlet 1 into nolten prepol yner
feediif Zofit 3 BFefREeIBIBRE FIPYmEATLePYISSCRaLAF Pump 8

R L T INTE TR S

égs?ggggggggggiégrtggvhg%toah%%ehgwgget%%%&%d portion 11
was constantly maintained around a predetermined level.
The discharged inert gas-absorbed molten prepolymer was
continucusly fed into molten prepolymer feeding zone 3
of the first polymerizer device through inlet 1 using a
feeding pump. From molten prepolymer feeding zone 3,
the molten aromatic polycarbonate prepoclymer was con-—
tinuously charged into polymerization reaction zone 5
of the first pelymerizer 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 prepolymer. The pressure in the
polymerization reaction zone of the first polymerizer
device was maintained at 600 Pa through wvacuum vent 6.
During the polymerization reaction, the produced molten

arcmatic polycarbonate prepolymer having an increased
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nol ten prepolynmer was allowed to fall along and in

con- tact with guides 4 to thereby performa

pol ymeri zation reaction of the inert gas-absorbed

nolten prepolynmer. The pressure in the polynerization
reacti on zone of the 20 second pol yneri zer device was

mai ntai ned at 70 Pa through vaggum vent 6. During the

pol ynmeri zation reac- tion, the produced aromatic

pol ycarbonate falling off fromthe |ower end portions

of gudgses itza tliowe delgareepefrahlpor tawvwradkfe agfoltdmlar weight
casing of the second polyner 25 izer device was

di schiinged 5t B0dUgh winitdhetwag diald friow D If romttdheoflower end
t/hr by aromatic pol ycarbonate di scharge punp 8 so

t hat pegiamsustt guides gr ddudewear dremanspaomison 11 of the
bonate at the bottom of | ower tapered portion 11 was
constanihg @di fhe ded sdr apdyme Prede T Hidfod Was/ elisdharged
[01671 The nunber average nol ecul ar wei ght (M) of the

ar omkhreugh| pe&Assndt étp@ommd%%fé‘ﬁa@gcﬂtw e dis-aro-
charge port 12 of the second polynerizer device at a

poi nBALACt PRE YERIHOTRGE dighardend g st that the amount
oper a- t%on was 11,510, and the aromatic poleycarbonate}1 )
prodf&t TR6 RRdteR eXematdft ROJIYGAHRPNARS RFErP e (having

S PRI TR NI L S

oSSR U] dRelS, PNt B PR B K-

ﬁﬁn[‘%%%daflte(%%f.heTﬁéa&‘is8£atr88d°¥ﬂ8i%‘%koi‘are%to%%%rh%%s con-
tinuously fed into molten prepolymer feeding zone 3 of
the second inert gas absorption device.
[0166] From molten prepolymer feeding zone 3 of the
second inert gas absorption device, the molten aromatic
pelycarbonate prepolymer was continuously 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 prepolymer 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 cf the inert gas absorbed in the
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ber average nol ecul ar weights (iwnh) of 11,530, 11,530,

11, 500, 11,500, 11,510, 11,500, 11,520 and 11,510, re-
spectively. Further, when the aromatic pol ycarbonate
products 20 were shaped into sheets, the obtained

sheets had no polynmer mass having too high a

nmol ecul ar wei ght (such a pol ymamgomss generally has a
size of 1 nmor less and can be visually observed due

to the difference in re- fractive index between the

pol ymerd treas o ramped lotieer :pdr. 025 N ildneofpear dpetf the molten
surroundi ng the polyner mass). 102 [0169] Wth

r espactnad itch @atliygs: nhisnaitiee ¢ rapoiatnier ) ,poihicdr bawati@lling
various properties thereof were nmeasured. As a

resulttf iftromas hicodwwerngnd perddons iof goligss forko dtawer
contai ned the above-nentioned al kali/al kaline earth 5

met alt apemsou e titd odin ldnmedntthef dasgman o33 the G nshranert
(interms of the total content of alkali nmetal atons

and gRRapbsereiiom MeviiCeat vind) ddhrdged rditsgyeh swomet 7

(chlorine atom content of less than 1 ppb, and that

t he &fo@nPredetgemises: dilionk FgdEs PYcHsshidds P &1 Fo

aromati ¢ pol ycarbonate was from0.11 to 0.16 | %
| ndué Pitaltghﬁpﬁlmioé‘&k‘}i 1ot }%fmr%gwgwggb@J&@@en pre-

ol ey 2 devige ST B SHEt SR, 3 AN, Lo,

BRIy B G2 5 g B S0 IR S P Tover.
This inert gas-absorbed molten prepolymer was continu-
ously charged through inlet 1 into molten prepolymer
feeding zone 3 of the second polymerizer device and
‘continuously charged through distribution plate 2
thereof into polymerization reaction zone 5 of the sec-
ond polymerizer device, wherein the inert gas-absorbed
molten prepclymer was allowed to fall aleng 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 pelycarbonate 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 outlet 7 at a flow
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produced froma nolten aromatic pol ycarbonate prepol y-

nmer obtai ned by reacting an aromatic di hydroxy

compound with a diaryl carbonate, on a commerci al

scale at a 20 rate of 1 t/hr or nore for a period of

time as long as several thousands hours (for exanple,

a period as long as 5,000 hours)giwherein the

nol ecul ar wei ght of the aromatic polycarbonate can be

mai ntained at a desired |level. Therefore, the

pol ynertezerf dewi e diy tdhweonptetc 250 sgrd rbawend | dbsclsande pump
great comercial value. 103 CLAIMS 1. A

gui dé wet tiheg: ftdld guolumerdZzethaawiodudel gromauce ngolycar-
an aromatic polycarbonate froma nolten aromatic

pol ydatizdsatad priepdioerm aif alowge wipdred lpooriomrkl was

5 said nolten prepol yner bei ng obtained by reacting an

ar oneans Winfldr eai rdaripwsheigund &2 dizedetegnbosdt bevel.

whi ch corIPri ses: a casing having an inlet for a nolten

ar omeltd167 IpoheanpBhare agrapory el eci liagl téd ahton@iry)c of the
pol ycarbon-, 10 ate prepol ymer feedi ng, zone positioned )
subs EFPERT 4 PRy SCEHRANT R IRFW t 1 s3Fhprgfdttheough dis-
pol yneri zation re- action zone positjoned subsequent

to affEGfmARTatingt it SSENMRUMPEARA HRfice at a

[eednzone: % o At el (90 GIOTBULL o the opera-

co qio%atda@ lvf. ,t5q Os,aiadncp chl’}/enearri‘ozmaatéiocl:q pro ag(r:c"t:a{r nonazt"%] eproduct
had an excellent color ({(b*-value: 3.2) énd a tensile
elongation as high as 99 %.
[0168] The aromatic polycarbonate products, which were
discharged through discharge port 12 at points in time
of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and 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 cbtained sheets had no
polymer mass having too high a molecular weight (such a
polymer mass generally has a size of 1 mm or less and
can be visually observed due to the difference in re-
fractive index between the polymer mass and other por-

tions of a sheet surrounding the polymer mass).
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an evacuation device provided in association with

sai d polynerization reaction zone of said casing, and
a W thdrawal device provided in association with 20
said outlet of said casing, said polynerization
reacti on zone having a space which has a guide
securely held therein and extendigrg downwardly

t her et hrough, said polynerization reaction zone being
separated 25 fromsaid nolten prepolyner feeding zone
t hroughie® 1di ¥itB4 respebtt ton theatausavbhg lacpl @raimathyi c
of holes, through which said nolten prepol yner

f eedipmd voamdaremeyniveatiesis \widpesai e potlyemzo z até om measured.
reacti on zone, wherein, when a nolten aromatic

pol yéar lsorrstser lgr,e-it5 waal Vivemd < Hait riddcetbriattioc gao ycarbon-
pol yneri zati on reaction zone, said nolten prepolyner

fal | #tgl owgtadded tdentadsve want iidned B ikalel ofllea) ine earth
guide in said polynerization reaction zone, thereq¥

ef f e8Eitad soMpeamicz din @ masyitd ofdizash rEhdiy ier03 epm
produce an aromati c pol ycarbonate, 10 wherein said

casi fgh fegaisd uitde et 3 hgFadiantprf 3kt dietl i dlems
has, at its palynerization reaction zope, an upper

por t o ddfedddienpartiugipdialoartiqnfr and diafk adidlegrp atom
vl GRSl 3% T R e
peri (e Aobe alhe SAE AR AR oG PUATRR in the

aromatic polycarbonate was from 0.11 to 0.16 mol %.

Industrial Applicability

[0170] By the use of the polymerizer device of the
present invention, a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties can be stably
produced from a molten aromatic polycarbonate prepoly-
mer obtained by reacting an aromatic dihydroxy compound
with a diaryl carbonate, on a commercial scale at a
rate of 1 t/hr or more for a period of time as long as
several thousands hours (for example, a period as long
as 5,000 hours}), wherein the molecular weight of the
aromatic polycarbonate can be maintained at a desired
level. Therefore, the polymerizer device of the pre-

sent invention is of great commercial value.
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havi ng said outlet at the bottomthereof, so that,

when the produced aromatic pol ycarbonate falling off
from said guide gets in contact with an inner surface

of 20 said | ower peripheral wall of said | ower tapered
por- tion, the aromatic polycarbonate fl ows down on

the in- ner surface of said | owamgperi pheral wall to

said out- let, wherein said guide-wetting fal

pol ymeri zer device 25 has the follow ng

characteristics (1) to (5): 10BaAIMS) the opening area

(A (nm2) of the horizontal cross section of said upper
portilon oR gaideeasitndngatfalilspiodymiechd zfeal [denming for pro-
formula: 0.7 :5 A5 200; 5 (2) said guide-wetting fal

pol ynecingr adewiromatiat ipsfliyes ridomaft@ |fowima frerlmdra:aromatic
20 5 AAB 5 1,000 wherein A is as defined above for

sai dpodyarabberitst perepb)l vaned Bir epresentesf d tlhr or more,
m ni mum openi ng area (nm2) of the cross section of

sai dsaddl spltes) prepodygles bejing) obdaiwed Wl daaspamg an
periph- eral side wall of said upper portion and the

i nneprsRALifadéhyfrezyd coomeunse wifhe Baldiagl sfankpnate,

| ower tapered 15 portion, as nmeasured with respect to

a veWFP@EIC@PB§§Se§éCtion of said casing, satisfies

the follow ng for- , ) ,
a casing having an inlet for a molten aromatic

pelycarbonate prepolymer, a molten aromatic polycarbon-
ate prepolymer feeding zone positioned subsequent to
and communicating with said inlet, a polymerization re-
action zone positioned subsequent to and communicating
with said molten prepolymer feeding zone, and an outlet,
for an aromatic polycarbonate, positioned subseqguent to
and communicating with said polymerization reaction
zone,

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

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

sald 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 molten prepolymer feeding zone through a dis-
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mula: 120 <_ C < 165; (4) the length (h) (cm of said

guide satisfies 20 the following fornmula: 150 < h <_
3,000; and (5) the total outer surface area (Si) (nR)

of said guide satisfies the followng formula: 2 <_

Si < 5,000. 25 106 2. The polynerizer device

according to claiml, wherein g#@i4d upper portion of

said casing is cylindri- cal, said |ower tapered

portion of said casing is re- verse conical, and said

out | stribstdphi pdeiteahawiner e plhrtaid iynrer hdilarset ethrough
(D) (cm of said upper portion, the length (L) (cm

of sahdchpperdpowctlitem prepdlymer diemtEng eronfed)cofmgnicates
of said outlet and said length (h) (cm of said guide

sat i ¥fiyht ke ifoblodwineg izatenaeearddon zone, 1, 000, 10

5< Dd< 50, 0.5< L/'D< 30, and h - 20 < L <h

+ 300. 3. vwiRsepslynbenzar ngdiese ageseitdicn gotly celrbiomate pre-
or 2, _15 wherein said guide is columar, and the _

di anBPéy¥mer) is( dpfredusadd igficdsadst pstliy@enilzation reaction
followng formula; 0.1 5r <

zone, said molten prepolymei'falls along and in contact
with the surface of said guide in said polymerization
reaction zone, thereby effecting polymerization of said
molten prepolymer to produce an aromatic polycarbonate,

wherein said casing in said guide~wetting fall po-
lymerizer device has, at i1ts polymerization reaction
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 said
outlet and continuously extends downwardly from said
upper peripheral side wall, said lower tapered portion
having said outlet at the bottom thereof, so that, when
the produced aromatic polycarbonate falling.off from
said guide gets in contact with an inner surface of
salid lower peripheral wall of said lower tapered por-
tion, the aromatic polycarbonate flows down on the in-
ner surface of said lower peripheral wall to said out-
let,

wherein said guide-wetting fall polymerizer device

has the following characteristics (1) to (5):
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4. The polynerizer device according to claim1l or 2,

20 wherein said guide conprises a plurality of

col umar subgui des ext endi ng downwardly, each of

whi ch i ndepend- ently has a dianeter (r) (cm which
satisfies the fol- lowwng formula: 0.1 :5r < 1, 25
said plurality of columar subguigtes being se 107

curely held by nmeans of at |east one supporting rod
crossi ng said columar subguides. 5. The pol yneri zer

devi ce acddnditihg tepesiimignakess (Bher@’n i dhguhdeiizontal
in the formof at |east one net, or a jungle gymlike

t hr e rdise esiadnialn st estig elppasharaitiomieh sadl ¢asdeg sat-
isinthe formof a plurality of nets, the nets are
securig@fiji g rtdeg e Ishassitngntficimudas n parallel . 10 6.

The pol yneri zer device according to any one of clains

1 to 5 wherein sai d.casi dg<h@90& vacuum vent through
whi ch sai d evacuation device conmunicates with said

" pol yrer i zdt@loSaich@isle ¥eid ingh Falde RO lymesdiz gt deyice

said casing, said distribution plate, said guide, said
vacui# tesyides S laning S ™HEE of stainl ess
steel. 7. The polynerizer, device according to any one

of claims 1 to 6, Wi ¢hM& cdndéted thereto at

| east one 20 additianal, qui de; wetting, fall, ol yrer zer
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-
face of said lower peripheral wall of the lower tapered
portion, as measured with respect to a vertical cross
section of said casing, satisfies the following for-
mula:

120 £ C £ 165;

(4) the length (h) (cm) of said guide satisfies

the following formula:
150 £ h £ 3,000; and
%)

{5) the total outer surface area (81) (m of said

guide satisfies the following formula:

2 £ 81 = 5,000.
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has said characteristics (1) to (5), with the proviso

that when a plurality of additional guide-wetting fal

pol ymeri zer devices are used, the polynerizer devices

are connected in series. 25 108 8. The polynerizer

devi ce according to claim?7, which has one additional

gui de-wetting fall polynerizer ddé vice connected

thereto, and wherein said total outer surface area

(S1) (nm2) of the guide used in said guide 5 -wetting

fal | Z2pol yfbe peorl yoeviige ranedvive tagtcdrdimterto stirdfiacel ,

area (S2) (n2) of the guide used in said addi- tional

gui dehgaetinngafial uppsity peritZzen ddvisseld atdsing tshecylindri-
following formula: 1 < S1/S2 < 20. 10 9. The |

pol ymédi z éridedicve rademagiany rartampn orfe s#id Gaging 1is re-

to 6, which is provided with an inert gas ab- sorption

devi ¥8XP6r CoRlSPAg aNFbledll et d HARAddr Isghlat evherein
prepolynmer to absorb an inert gas prior to feed 15 jing

of tk&endPnes Erléﬁ@%r(q}nt(&“gaictfoﬁtﬂ%ﬂ% Rption, the
vice. 10. The pol ynerizer . device according tqQ claim?7

or 8 enghdr ditl d5tH Af S&d PERAFeMAhI Pbyit® diper diame-
n | Rt (s (B0 T henas ard drachg Sham I tem of
aron%gk %&%b satisfy the following formulae:

100 £ D £ 1,000,

5 £ b/d £ 50,

0.5 £ L/D £ 30, and

h - 20 <L <h + 300.

3. The polymerizer device according to claim 1 or 2,
wherein said guide is columnar, and the diameter (r)
(cm) of said guide satisfies the following formula:

0.1 £r £ 1.

4, The polymerizer device according to claim 1 or 2,
wherein said guide comprises a plurality of columnar
subguides extending downwardly, each of which independ-
ently has a diameter (r) {(cm) which satisfies the fol-
iowing formula:

0.1 =r =1,

said plurality of columnar subguides being se-
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carbonate prepolynmer to absorb an inert gas prior to
feeding of the nolten prepolyner into said polynerizer
device or further polynerizer device.

107

curely held by means of at least one supporting rod

crossing saild columnar subguides.

5. The polymerizer device according to claim 4,
wherein said guide is in the form of at least one net,
or a jungle gym-like three-dimensional structure,
wherein, when said guide is in the form of a plurality
of nets, the nets are securely arranged substantially

in parallel.

6. The polymerizer device according to any one of
claims 1 to 5, wherein said casing has a vacuum vent
through which said evacuation device communicates with
said polymerization reaction zone, and wherein each of
said casing, said distribution plate, said guide, said

vacuum vent, and said outlet is made of stainless steel.

7. The polymerizer device according teo any one of
claims 1 to &, which has connected thereto at least one
additional guide-wetting fall polymerizer device which
has said characteristics (1) to (5}, with the proviso
that when a plurality of additional guide-wetting fall
polymerizer devices are used, the polymerizer devices

are connected in series.
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8. The polymerizer device according to claim 7, which
has one additional gquide-wetting fall polymerizer de-
vice connected thereto, and wherein said total outer
surface area (S1) (m®) of the guide used in said guide
-wetting fall polymerizer device and the total outer
surface area (S2) (m?) of the guide used in said addi-
tional guide-~wetting fall polymerizer device satisfy
the following formula:

1 < 581/82 £ 20.

9. The polymerizer device according to any one of

claims 1 to 6, which is provided with an inert gas ab-
sorption device for causing a molten aromatic polycar-
bonate prepolymer to absorb an inert gas prior to feed-
ing of the molten prepolymer into said polymerizer de-

vice.

10. The polymerizer device according to claim 7 or 8,
wherein each of said polymerizer device and said fur-
ther polymerizer device is provided with an inert gas
absorption device for causing a molten aromatic poly-
carbonate prepolymer to absorb an inert gas prior to
feeding of the molten prepolymer into said polymerizer

device or further polymerizer device.



