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1 Title of the Invention Inproved process for
produci ng aromati c pol ycarbonate Field of the
Invention 5 [00011 The present invention relates to a
met hod for producing an aromati c pol ycarbonate. Mre
particularly, the present invention is concerned wth
a nethod for producing a high duality, high
performance aromatic pol ycarbonate on a comerci a

scale at a rate of 1 t/hr 10 or nore, in which a
nDItE&EiﬁoﬁéLLELpéﬂyéﬁEBBEate pre- pol ymer obtalned by

reacting an aronmatic dro com oun
e

gui de-wetting fall polynerlzer deV|ce havi ng a
specific structure. 15 [00021 By the nethod of the

pr esent hnv ntiaon aehi hn quality, high performnce

arongﬁgé—pggyékﬁbgﬁg%éLaﬁ¥c not only is colorless

but 355812 C e%%ht”? Q%%fﬁ%%hr%ﬁ%E%rt%%§ CaRRa for
duce 0 t

st abl'y “pr rate or nore for a

Iongg?ga m%qn f rgefgr{ @aﬂﬂén 9 MRS 2A0Quiarly,

hour he o ecular the aromatic

gggyg?%?gQ@%%n%aq EEQP%FQ'n%@n@%r@e@ﬁﬁl@%jalﬁﬂﬁﬂod for

t he net the present invention can be

very %gﬁﬁgﬁﬂ equgl; %9ﬁ%§'f®ﬁg%h%eQQ%E%bﬁd@ arTttc

rod ction of an a ona i ¢ pOlycarboiat e.
p pol'y
polycarbonate on a commercial scale at a rate of 1 t/hr

or more, in which a molten aromatic polycarbonate pre-
polymer obtained by reacting an aromatic dihydroxy com-
pound with a diaryl carbonate is polymerized by the use
of a guide-wetting fall polymerizer device having a
specific structure.

[0002] By the method of the present invention, a high
guality, high performance aromatic polycarbonate which
not only is colorless but also has excellent mechanical
properties can be stably produced at a rate of 1 t/hr
or more for a long period of time (for example, as long
as 5,000 hours), wherein the molecular weight of the
aromatic polycarbonate can be maintained at a desired
level. Therefore, the method of the present invention
can be very advantageously employed for the commercial

scale production of an aromatic polycarbonate.
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Background of the Invention [0003] In recent years,
aromati ¢ pol ycarbonates have been widely used in

various fields as engineering plas- tics having

excel l ent properties with respect to heat 5

resi stance, inpact resistance, transparency and the

like. Wth respect to nethods fo2 producing aromatic

pol ycar bonat es, various studi es have heretofore been

made. O the nethods studled a process utilizing an
interf3d : thepween an aromatic dihy

10 drox conpound and phosgene (the so-called
"phosb%&%ﬂpré‘é’e%@fﬁe Hay aiddh ARG i @IRYsrasraties have
2, 2-bi s(4- hydroxyphenyl) propane (hereinafter,

frequ%%?PyWF FéYrEﬂedtbnagaerEEhéhBFdﬁ"?Scﬁﬁgbéeerlng plas-
mentioned as a representa- tive exanple of the

ar omat ¢S dhRAVHRS XX EBHPBURIPTEBEF 686] WibRetE&FPerheto heat
|nterfaC|alﬂgolycondensatlon Erocess has groblens i.n

that F¢SH8t E%ssé‘f‘?a% he8lshABSGentraitfPerepsy and the
poi so ous i S necessar se a | ar
- rnt!!{]]fﬁﬂ ERSRAT o metnady ot mrgdading Atomat e

solvent cons

h
heal t%ola‘ﬁ%amn%ﬁ%r oFRER?SE W EpdERT Bke| BRpet8e0¥E Been
chl org e i s dised. 0. a0, anount phieh | S L0 LiMes, 25 40y an
0

| arge as t he anount Ar et c YA bonate pro-

ducegin{$ﬁ%cﬁ}£fa§$ig ?88§£§£E8n|ﬁekhgghyahoﬁggmggic dihy-

r ode ainin suc

25 pr&ﬂé&‘c‘fdc&}{ﬁ&ﬁ’xg& Nagd! BﬁbQSenQy( PhEAYE eQai?Qhu“bhosgeae

chl or
process”) has been commercialized, wherein 2,2-bis(4-

hydroxyphenyl )propane (hereinafter, frequently referred
to as “"bisphencl A”) can be mentioned as a representa-
tive example of the aromatic dihydroxy compound.

[0C004] However, the interfacial polycondensation
process has problems in that it is necessary to use
phosgene, which is poisonous; that it is necessary to
use a very large amount of methylene chloride as a po-
lymerization solvent, which is considered to be harmful
to human health and the environment, wherein methylene
chloride is used in an amount which is ten times as
large as the amount of the aromatic polycarbonate pro-
duced; that a reaction apparatus is likely to be cor-
roded with chlorine-containing compounds, such as by-

produced hydrogen chloride, by-produced sodium chloride,
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and net hyl ene chloride used as a solvent; that diffi-

culties are encountered in separating and renoving

chl orine-containing inpurities (such as sodi um

chloride and residual nethylene chloride), which

adversely af 5 fect properties of the aromatic

pol ycarbonate produced; and thaB it is necessary to

handl e a | arge anount of waste water containing

met hyl ene chloride and an unre- acted aromatic o

di hydeBlymeshgéane chderide vsgphasor Aplventgodhats d4ffi-

met hod for producing an aromatic polycar 10 bonate

from GRLAL6AREFE BRRYERERYSLoAPosrPadid 18 diegdyremoving

carbonate, a nelt transesterification process has con- .

vent i GRAPFYRBeERNkAGRATII AVRHILR 187 dSErht 6 FOdjesy chloride

bonate iis produced by perform ng an ester exchange re-

act i ofR et RBEAIEA ﬂP%Hﬁ%PBedFH}gF&Q?)coWB&GHda@?%&ﬁeég af-
henol A) and a diar car bonate (such_as

0 phetBtt BEPBERALES Ph THE AGPRGR LG BoLYoaAPORate produced;
(sucrebd BRafofs T5r bRcERacekyED Brpge 4" 1a268"sknt of

Pt S TAeFaT o RbRD ERABRLET R REE R asDe Shipka bR ppd an unre-
transgst gql LLGALL PR BERGEES.075ARANENLALE oM tilEhenos ).

a solven nee ( bé™u _ _
LronTEsosA L B DM ¥ Peddife L) A REC] O P01y car-

probl em e transesteri a

eart g aN AU LARE T RPRLARY EBRpSER Bna 5 atary

procegdrfonate, a melt transesterification process has con-
ventionally been known, in which an aromatic polycar-
bonate is produced by performing an ester exchange re-
action between an aromatic dihydroxy compound (such as
bisphenol A) and a diaryl carbonate (such as diphenyl
carbonate) in the molten state, while removing an aro-
matic monohydroxy compound produced (such as phenol)
from the equilibrium polycondensation reaction system.
Contrary to the interfacial polycondensation process,
the melt transesterification process has an advantage
in that a solvent need not be used. However, the melt
transesterification process has the following serious
problem. The transesterification is an equilibrium

reaction, and the equilibrium constant thereof is small.

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

(such as phenol) is efficiently renoved fromthe

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

the viscosity 5 of a polyner being forned increases

during the progress of the pol yderization reaction

and, hence, it becomes difficult to renove

efficiently an aromati c nonohydroxy conpound (such as
phenolnlessnmithkre ppoidyred 2xomeit ice aonohiyghrosiystoeompound (such
thus making it difficult to achieve a high 10 degree

of poR§nehpralilodswefiiciepddy remgved farmnbdme sugface of a
produced. That is, differing fromthe case of a nelt

pol ycBR&ERBarraRtpPBcESE LSS phéadbiedg by Jdley dapnsesterifi-
densati on polyner (such_as a, pol yam de or a pol yester)
othercﬁﬁéﬂnan-%ﬁoﬁ%@iEobﬂm?€h?%6h%¥ePrPﬁ@eﬁﬁbtté@lVé6ﬁ051ty
15 densation_process for producing an aromatic

pol ycaF bBnPoAYBeRabeiRg £8rMEHi A§CHraisEeEmAvEidy fhe progress
pr epol yner hav- in%%a IOM/degree (n) of polynerization

(e.g. 9t atPrePopEleRdrakiorng éﬁtﬁ°PaP&§'oPePFGn1&59@F°°mes
AR R S R RN,
2oL LGSR SHEECE, ERARIR) £yl IR PLSHONIT. Mon roac-
o1 O e RUSU Ot OB (5UEDES el behigYe @ o
docs SbeBEHE TR ShE BECATER, LHURRR 008 2 Bycorvon-
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
diffjcult to effectively facilitate the surface renewal
of the prepolymer by usual agitation. Therefore, sepa-
ration of an aromatic monohydroxy compound (such as
phenol) from the surface of the pelymerization reaction

mixture does not occur, so that it becomes impossible

to produce an aromatic polycarbonate having a high de-



gree of polynerization (e.g., an n value of about 30

to about 65) which is required of an aromatic

pol ycarbon- ate product for practical use. This

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

pol yneri zers have been known for use in producing

aromati ¢ pol ycarbonates by the nm&lt trans-

esterification process. A vertical agitation type po-

| ymerizes equipped with an agitator is widely used for

a smalbiresc gife ppdythestizat iion 4 €.agbor @Anomy valiye odf tabguit 30 to
10 agitation type polynerizer equi pped with an

agi t aB®Puits 654dwhdrchgdsugaguiest aft agx itiemad i giplycarbon-
volunetric effi- ciency and has a sinple construction,

so thatepdrypsuct- foat Pomcddcalsmge. sfhie prabhem is well
efficiently carried out. However, when it is intended

to uskPPWB J& fthe€aBTigita 15 tion type pol ynerizer for

t he production of an aromatic_  pol ycarbonate on a
comel OPF IscVariqye PRlYBeFhgcse-hayeRepn ohreyp for use
arises. When it is intended to use the vertica

agi t atPoRTPPPELRE Prefaier POLROREPOSRATEScPY the figdt trans-
production_ of an aronmatic polycarbonate, it.is, 20

virt uﬁPF?ril%ﬂrS%ilBPe PEYCEFEFact VP AGRLaR@1EAEIRR (P Po-
eriza&ion reaction . m xture. Therefaqre, as.nenﬁ%éé

i ed
above L YPEThEEE B UAPPRAC i, She AOLIAERET o EiFd afised for
. hyd d d h '
phenof) TR LRSS, BETANEEIAE: 8 Poderosh egh anthg,vertical

10 that ag%géggag”%b% BRLYRARAHM 813G &i198SIedgitator is

15

20

25

degr ee
advantageous in that it exhibits high volumetric effi-

ciency and has a simple construction, so that polymeri-
zation on a small scale can be efficiently carried out.
However, when it is intended to use the vertical agita-
tion type polymerizer for the production of an aromatic
polycarbonate on a commercial scale, the following se-
rious problem arises. When it is intended to use the
vertical agitation type polymerizer for the commercial
scale production of an aromatic polycarbonate, it is
virtually impossible to effectively agitate the polym-
erization reaction mixture. Therefore, as mentioned
above, it becomes difficult to efficiently remove an
aromatic monohydroxy compound produced (such as phenol)
from the polymerization reaction system, so that an

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

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

the vaporization area than a small 5 scale one. In

ot her words, the depth of a reaction mxture in the
agitation type polynerizer is |afge and, hence, the
pressure in the lower part of the agitation type
polynmerizer is high. In such a case, even if the

degr etYBer¥agtibanorannetpbeyperiraedon reacti on zone

is 10 increased in order to achieve a high degree of

pol ynf 0RP7 2 at iSheCHHC AN Kner i AR kR st igpferagitation
hi gh pres- sure due to the weight of the reaction.

m xt ubEPe nPehEmerdaer pareraflvnbaggpt grraherypatio of the
pol yneri zer, so that an aromatic nonohydroxy conpound

( suchtE8upherolyme aho 15hgor2BeT_EREEPBNRF G2 ERBPeg. SMall-

Therefore, a large-scale vertical agitation_ type ,

pol yriEr 5o uckib LR FATAS ¢ e GRRER | O BiFepction

D CPOLIADth g AGU 8892 Ohe, BRIVAELZEL! 00 15000 ana.

POLVIELAERS ) ob SuBECERoRRY §SgBEonZRr) ' rhfagitacion

o0t 2L 565k o KPR ALE, ' ASLhON LY RARYBLZST U8 B ene

257 4800 £ o0 B, LAE BEPYRATFORLONRCBLEDLGN sone 1

ar onafd & JIMI03 /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 the
lower part of the agitation type polymerizer, so that
an aromatic menohydroxy compound (such as phenol) can-
not be efficiently removed. Therefore, a large-scale
vertical égitation type polymerizer is usable only in
the production of a prepolymer having a low degree of
polymerization. For obtaining a polymer having a de-
sired degree of polymerization, it is necessary to sub-
ject the prepolymer having a low degree of polymeriza-
tion obtained by using the agitation type polymerizer
to a further polycondensation by using another polymer-
izer.

[0008] For solving the above-mentioned problem, vari-

ous attempts have been made to remove an aromatic mono-
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hydr oxy conmpound (such as phenol) from a high

viscosity polyner being fornmed. Mst of these

attenpts are con- cerned with inprovenment in

mechani cal agitation. For exanple, there are known a

met hod using a screw type 5 polynerizer device having

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

t wi n-RE4eoryY ypenprenddesucbeasErhanpéd fapeinaskigh viscosity
Pat ent Application Publication No. Sho 52-36159); a 10

met hoRP gy BeimpeloFnedh e Ml £F orhespHatirmroy  are con-
such as a screw evaporator or a centrifugal film
evapdterigedrvithelmRupypBen Y apRnBSERPRECAL ABpLAEAPION FOT
Publi- cation No. Sho 53-5718 (corresponding to U. S.

Pat erff*3@p1e 3, BRETB28T§ ; KA a2 nBERBAAUEFARTIad SCTEW type
conmbi nation of a 15 wiped fil mevaporation t

apparBR HENSREE ST 1Y LRt BFV1agi EaVPBR (BE 5%%3&%?2@@6%88

‘sfﬁiﬁL&?ﬁ%ﬁ?ﬁﬁbﬁéﬂ%?Pa'g%%%%%.i@{i‘%%'eéf%ﬂébéhEéé’ﬁﬁﬁcorre-
VE- | 20 [

CechBIRCHTS nEt o 07 7307 (47 i 8nmahRod Hehid, ah "Catermosh-

inevitably has a limtation acconpanying. the
lQﬂKLWln_??ﬁﬁw{%Y?e extry eﬁlgs¥ g%ﬁ%f%?%lgapanese

t echrii o S TTPOSSI
| : . ho. | .
N e e e

havi %%g%dﬂ%{; TR Ypdt 9P YhSEOShb¥aPYoREEPB! FBhctor,

agi tation and,
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 methed using a combination of a
wiped f£ilm evaporation type apparatus and a horizontal
agitation type polymerizer (see Unexamined Japanese
Patent Application Laid-Open Specification No. Hei 2-
153923).

[0009] However, each of the above-mentioned methods
mainly uses the technique of mechanical agitation and,
hence, inevitably has a limitation accompanying the
technique, so that it is impossible to completely solve
the above-mentioned problem. Specifically, it is dif-

ficult to satisfactorily agitate a polymer having an

extremely high viscosity by mechanical agitation and,




hence, various problens encountered in the production
of an aromatic pol ycarbonate from a prepol yner having
an extrenely high viscosity cannot be solved. On this
poi nt, a detailed explanation is given below 5 [0010]
In the above-nentioned nethod, it is attenpted to
| ower the nelt viscosity of the frepol ynmer as nuch as
possi bl e by elevating the tenperature of the pre-
pol ymer. Specifically, the polynerization of the pre-
pol yneen¢e. perf bpuedoueblens gincenpbenedr énwkhehprgdagtion
close to 300 C under high vacuum whil e nechanically
agi t % P t ¥eCpR eho| padycavbanate Eremcd pHRersiymgEchaving
renewal of the prepolynmer. However, even at such _a '
hi gh Q%n%%?%ﬁmﬁi% RRgh nei $CoFsEBsraynet PResplEpdr yrid this
is still very high, so that it is inpossible to satis
15 f RV A ekt lefcctpiRRBIPRNEFFL BNt RRLOW.
prepo@yner. Therefore, by this nethod, the increase

5 in thPP ) m I8r ithe PoRvEegiead ionethdedh@itht ii¢ 1s attempted
pol ycarbonate is in- evitablgblinited and, hepce, it

IS | r?b‘bs]s‘?"b?’é tRe IBRLF NV LISCHTHHY nof eblif aPTGRPYKCT as much
The T4 RSP T SRR Hpbind HiE FemRefafRbn pg the pre-
e o el PR T 01 i TRk @ £he pre-
o SRR e Pal o PRERE FiBerablie ' Whlen 15
10 Pr 0pecrfclsees tO(Jf SI J}F “%Olu\fll?érr 6tl'xrieg:jhalvsa%u(%l%'tl'lSW‘?‘Ld'J.ldeu emetc(‘.‘flalennicgally
agitating the prepolymer so as to effect the surface
renewal of the prepolymer. However, even at such a
high temperature, the melt viscosity of the prepolymer
is still very high, so that it is impossible to satis-
15 factorily effect the surface renewal of the prepoclymer.
Therefore, by this method, the increase in the polym-
erization degree of the aromatic polycarbonate is in-
evitably limited and, hence, it is impossible to obtain
a high molecular weight aromatic polycarbonate. Fur-
20 ther, the method has the following disadvantage. Since
the method is practiced at a high temperature which is
close to 300 °C, it is likely that the polymer produced
suffers discoloration and lowering of properties. Fur-
ther, it is likely that discoloration and lowering of

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

devi ce through the vacuum seal ed gap between the

casing of the polynerizer device and the rotary axis.

There- fore, when it is intended to stably produce, by

the 5 nethod, a high quality aromatic pol ycarbonate

for a long period of tinme, it i$still necessary to

solve various problens. [0011] The present inventors

conpl etely solved the above-nentioned probl ens by

devel 6pPRAGEMEEhads WRIGC IF oFe 1 9r0 madit emviditge thee mivmgrizer
agitation. Specifically, the present inventors _
devel Bp¥dcrReithe889lsithg Faguivdesanded i fegtween the casing
pol ynmeri zer device in which a nolten pre- polyner is

al | owed thef ReLyReFAFeandevi o tthf M9 tattye a3tk acdhere-
of a guide, such as a wire, thereby effect 15 ing

pol ynEPFZat MBRDof &t hE ABiteatest &oiSHEL Y TR ESce Py the
desired ﬁolyner see Unexam ned Japanese Pat ent -
pl i caPPbHOHai 8- ByEh gPeditivc A5CBRTRG HQ¥Y9§222ﬂ§%E for a

Un- exam ned Japanese .Patent Application Laid-Open
Speci 1PROCREFARONGE Fen. 335405.5 torlc BFCREE SFdp e S Lve

Pat eng AQO%O gli%gtion Lai d- Open Speci fication No. He
8- 325373, Y W087FP22658, Unexam ned Japanese Pat ent

Appl | ﬁ]@hggﬁ‘ Jg%{%eﬁé%%ee%l%specﬂéér? ééé’”cé\n"?-{&@%;%ggéﬂé‘&, the

Unexa ent Applicatio al en

3883}%%%8%%$3539F88§§Fré§%§@§f?%5g§§%§$%$§§7mé¥ﬂ$ds which do

above, JBn; h9BedePAbBALn1Bal agitation. Specifically, the

present inventors developed methods using a guide-
wetting fall polymerizer device in which a molten pre-
polymer is allowed to fall along and in contact with
the surface of a guide, such as a wire, thereby effect-
ing polymerization of the molten prepolymer to produce
a desired polymer (see Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Hei 8-225641, Un-
examined Japanese Patent Application Laid-Open Specifi-
cation No. Hei 8-225643, Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Hei 8-325373,
WO97/22650, Unexamined Japanese Patent Application
Laid-Open Specification No. Hei 10-81741, Unexamined
Japanese Patent Application Laid-Open Specification No.
Hei 10-298279, W099/36457, and W099/64492).

[0012] However, none of the above-mentioned patent




10

15

20

25

, Inventl Tagk

docunents has any teaching or suggestion about a

met hod for producing an aromatic pol ycarbonate on a
commercial scale at a rate of 1 t/hr or nore.

Further, it has been found that, even when the

relatively small scale 5 polynerizer devices disclosed

in the above-nenti oned patent dd8unents are used for
produci ng an aromati ¢ pol ycarbonate for a | ong period

of tinme, it is possible that the resultant aromatic
poIyc%?ﬁ%ﬁﬁ?éspﬁ@ﬁu@PYsBﬁéChFPﬂe§rcSHﬂSPﬁt&OVeﬁ9°§#aﬁlmethOd
anount of a ymer mass 10 haV|ng too hig
nDIecﬁPErPﬁgﬂﬁﬁ%ngmﬁpcﬁra@ﬁ§ﬁﬁl P§ Hﬁérb8n§F§e°8falcﬁﬁmerC1al
or less. Therefore, it _has been desired to rOV|de a

met hoBCRbE 3t aBl Japrobfictng/BTveFy™AFgh Fiathey. it has

aromati ¢ pol ycarbonate on a commerci al _scal e_at

rate BfeR f?ﬁ? doFhabr eV 6P ﬂhPBnﬁhﬁeFF6Bt6Ve§¥vépﬁﬂll§cale

t housangd hours or _nore %fg ng eri d of tine

as | oy HESELEBD figutee i?s %BIBgﬁré 8Vefﬂ8nt1°ned
to Bg Sol ved b %he Inv ntion 20 [0013

It isPA ?%Ek DFUTRR ﬁr%§%nPsFﬁv HFu8ﬁ° 8°pPe- 2hi g&ea ic

net ho 0 tably p odu0| froma.molLten aros, mati
polyég %%na eO%?épofyner O%Pgl sHiBg P r%a thgg a5 5 Bossible

ar0”9£$£?d%ﬁgdﬁgé%1€8H?°399m£%£B Bo #85¥£ ﬁQ%QOEQBSPc@ some -

hi gh qual i orrmance  ar carponat e

25 W“%fﬁ% c%o ¥n'§ 98£g Lﬁéﬁlbgﬁoﬂhﬁooﬁa E?ﬁggnﬁass

me 11 anlca properties, on a COHﬂEfCIa ca e at a

rate]ﬂ§v1ng teco high a molecular weight, which generally has
a size of 1 mm or less. Therefore, it has been desired
to provide a method for stably producing a very high
quality aromatic polycarbonate on a commercial scale at
a rate of 1 t/hr or more for a long period of several

thousand hours or more {(for example, a period of time

as long as 5,000 hours or more).

Disclosure of the Invention

Task to Be Solved by the Invention

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

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

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

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

Task [0014] The present inventors have nmade extensive

and intensive studies with a view toward devel opi ng a

met hod for producing, fromthe aBdve-nentioned nolten

10 aronatic pol ycar bonate prepol ynmer, a high quality,
erformance aromati c pol ycarbonate whi ch not

onIy Pganééﬁérpé§§eﬁﬁﬂeﬁls@nhésqémﬂQHQﬁﬁ 1 fEHniatala2 rate of

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

peri od thFlﬁﬁ mogsr fo¥afplenda BSEsY off qﬁﬂﬁezﬁ?ﬁ?ﬁﬁ? the

as 5, OO r%) 15 wherein the nol ecul ar wei ght of
t he aWB OW?&QPt Réndte @£ﬁmﬁé¥ﬁmﬂﬂﬁ¥9%§%9¥a§9 can be
desired I eir ,studies, the present

i nvenP'8#8 ﬁé986f85u§e&eﬁﬁrﬁﬂpﬁﬁye% ng the
gui de-wetting fall polynerizer devices which were
al ready proposed by the present inventors. As a 20

resul& ahg Qgs unexpe tedly, been found that, by the
use ﬁiﬁa—gufdngggkkgg—&gﬁﬁ pol ymeri zer devi ce havi ng

¢ structure allt hi .
perfofﬁg%%i élﬁrbe reSenar[ y%rg‘f%onalfs %l chrgald oh ?/n?%ve and

col or | £psnbibe 8kads gswgggeg §9by 8608 Heve1oping a

properties can on a conmer

ScalgnQE gal 8he PEO&UE&H Okré%pgg%ggbggﬁ—ﬁeh%qgned molten

period of tine exa
aromatic polycarbonate prepolymer, a high guality, high

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

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

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

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

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

IS an object of the present invention to provide a

nmet hod for producing, froma nollZen aronmatic

pol ycar bonat e prepol ynmer obtained by reacting an

aromati c di hydroxy conmpound with a diaryl 10

car boRare, £arhpghogdaPetrycdr sfatimepdifpeacrenele Wi @eriod
not only is colorless but also has excellent
nechaffchimeppgpéPrPeds &t 090 heursy .1 whegeisy ther @olecular
stably for a long period of tinme, wherein the _ )

nol ec§fPiPhlieP§nther arPRatiFoRRLYEAFEPPEECHGREL Oecipdained
mai ntai ned _.at 'a de- 15 sired level. [0016] The

foregdfng dR81EEHelCBBlectBasedapRr B1SNEINEEDINt EResPresent
of the ﬁresent anention will be apparent fromthe

fol I oWrhG"b2PRi P28 BESEr PBPPIRTEGken in con- nection

RN T G i e

L1 PLSTERLIARLED 6By L6, B Ros e B0 B BURIRNS £rom o

OB LR PR YA LR R DR RA T RESERIRg vy

afO”HéégcéiﬁngRXXrSBHPQH”SiﬁgﬂrBQQSQSHSouﬁﬁrwitn a diaryl
carbonate, a high quality aromatic polycarbonate which
not only is colorless but also has excellent mechanical
pProperties, 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 de-
sired level.
[0016] The foregeoing 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

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

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

used 5 in a large anmount; the problemthat nethyl ene
chloride 1is used as a solvent in a |arge anmount; the
problem that a reaction apparatus is likely to be
corroded wth chlorine-containi 8§ conpounds, such as

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

chl oride, and ne 10 thyl ene chloride used as a

sol veRFocaAd vhélprdbPenn dhierdpeindubprilysoadensation be-
encountered in separating and re- noving
chIorFH%eEoﬁPaPﬁPW@tFﬁpGFPYﬂ§§X¥sGQWP§§H§0GPGnPh0896ne For
chl ori de and residual nethylene chloride), which ad-

ver sef¥aBP@ct the opethPesost thRePaPERAL dnvention is free
pol ycar bonate 15 groduced Further, the nethod of the

pr esehf ol nte%t PEAC L A%s tBEIVBAILEE 386§8nﬁéﬁtPBH§Sene is used
probl ens accong ng the nmelt transesterificatio .
P ooelh 2 PLRPaR Sl UL Bhe B RBUCD! LhAS BP@Q@&F“G chloride

i nvention i& free frgn1the rob- | emthat
0

polyn%?i%%? 1 pP ote gent j 9|%EB§Ft9m?6n5f §£BOP§ﬁﬁ}em

b d th

ol vt R re AP LR T anP A Mo nE P LRELE B Be CO%rodea witn
di ff if tl d d ph

fhe 1Fulorifel S0 %%5%%%??5& b¥nd¥ . PERFH S8 BYSRfoaRbea ny-
nak'ﬂ@ré eg éﬁi?ﬁi&eé Q t #S&SnghggEl Sgrﬁioggd§0|¥gh me -

25 erization w 0 a pol ycarbonate prodace

By 14th§i§hé“%ﬁ§%&£ﬁ HSegr§§thmg$%§HE'OHndatHbgﬂroblem

qual ity aromatic po car bonat e not only rs
col or{1es8 P¥ficulties 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 method of the present invention
has solved the above-mentioned problems accompanying
the melt transesterification process. For example, the
method of the present invention is free from the prob-
lem that, as the polymerization proceeds, the viscosity
of a polymer being formed increases during the progress
of the polymerization reaction and, hence, it becomes
difficult to remove efficiently by-produced phenol or
the like from the polymerization reaction system, thus
making it difficult to achieve a high degree of polym-

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

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

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

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

nmet hod of the present invention lchn be very

advant ageously em ployed for the comrercial scale
production of an aro- 10 matic pol ycarbonate. Brief

Descr ithtel gretdfod e MheninrEss€ro018ivegiiipn.lja Bikgh lgquality

a schematic view of a pre- ferred exanple of the

gui deaReMAtig MAlyqesbanatie ethicls iy el skl ¢nlepkess but
present invention. [Fig. 2] Fig. 2 is a schematic view

of a grléPehasy axeeldmiite michanicas rerantiirs fean be stably
pol yneri zer device used in the present invention, i

whi ¢h PEREYEHSE 0T 6 (GIegiciahScala mf is Teygh ﬁaﬁtiee;aef 1 t/hr
and the | ower tapered portion 20 of the casing is

rever 8& BGFicHOT Phd st MEFsL Fbofdaldif ﬁﬁ"e’tq?e”} nife molecu-
di ane of the upper portion of the casing, the

| engt a€L§"e&r9htthé’f g PoMALE &01&%%@% C3ihe main-

nner _di.amet er. (d). of, the .outl.et, t he | engt
of " SRR S & B rzj251‘%@1 Do TBREGEPER of e Tetiba of

Ref erence Nune 00 . Inlet for
prepo%&nep feﬁggﬁ%ﬁ 'QﬁwﬁﬂQHQ§ very adn%ntageously em-
pPloyed for the commercial scale production of an aro-

matic polycarbonate.

Brief Description of the Drawings

[001l8] [Fig. 1] PFig. 1 is a schematic view of a pre-
ferred example of the guide-wetting fall polymerizer
device used in the present invention.

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

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

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

i nverReseriphier ¢£ Refevened: Nomergals net hod for
produci ng an aromati c pol ycarbonate, which conprises
the fOPPbW nglst epslet) farda(mpytep| prepedymgr into a
guide-wetting fall polynerizer device (a), a nolten
ar onet 1 ¢ 3AtyddIidea @3 epol yner  obt ai ned by
reacting an aromati c di hydroxy conpound 25 wth a

di ary}: cHioddea @repe LM fRYELREZIMHY fal |

pol yneri zer, device (a) com prising: a casing having
an i et %dMA% he nolten prepolymer, a nolten

pr epol yner feedLn%.zone osi tioned subsequent
5{ Polymerization reaction Zzone

6: Vacuum vent

7: Outlet for an aromatic polycarbonate

8: Discharge pump

9: Inlet for an inert gas, used if desired

10: Upper portion of the casing

11: Lower tapered portion of the casing

12: Discharge port for withdrawal of an aromatic poly-

carbonate

Best Mode for Carrying Out the Invention

[0020] According to the present invention, there is

provided:

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

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

with a diaryl carbonate,
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5 to and communicating with the inlet, a

pol yneri zati on reacti on zone positioned subsequent to

and comunicat- ing with the nolten prepol ynmer feeding

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

positi oned sub- sequent to and conmunicating with the

pol yneri zation 10 reaction zoneléan evacuati on device

provi ded in association with the polynerization

reacti on zone of the casing, and a wthdrawal device

provi ded ith@sgotdetvonting faltherolymeriger(@evice (a) com-
casing, 15 the polynerization reaction zone having a
spacPTiieh: has a gui de securely held therein and
extending downwardly therethrou t he pol yneri zati on
reactlcw1%cﬁﬂﬁ%ﬁﬁH@P%EW%r%@eﬁnl?goﬁ9¥hﬁhﬁnm?éﬁen prepolymer,
prepolyner feeding zone through a dis- 20 tribution

pl at & Ff’gnap’fﬁ"laﬁ Yy %?em%szo?ﬁrBﬂﬁhtW%ﬂ ﬁﬁﬁsequent

nDIten ﬁner feedi ng zone conmunj cates wth t

pol yriet SR i oWﬁ’ethaWae(H‘}eBrI%V\P%Y‘E‘ﬁﬁlzanf’“

Al LLSr”%é‘r;t°$$ﬁ RS AR TP %@ §edHE 6 gpnd) gonmunicat -
d 1 t 17 th

ot eceih g b e '%%Jt‘fz%hl BReRTErhES  EAERFABo9Re nepRRyan

o OGYGS, A ST pIBLE pOlycALpONS] 6. MEELD {8 0RELRGa sub-

i n the gui de-we hEF 287

has, éque&%K%%BQEﬁI&éﬁ&&ﬁ&éé%%ﬁéqylth the polymerization

reaction zone,

an evacuation device provided in association with
the pelymerization 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-
tribution plate having a plurality of holes, through
which the molten prepolymer feeding zone communicates
with the polymerization reaction zone, and

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

face of the guide in the polymerization reaction zone,



10

15

20

25

5 zone, an upper portion defined by an upper

peri pheral side wall and a | ower tapered portion

defined by a |ower peripheral wall which is inclined

toward the out- let and continuously extends
downwardly fromthe upper peripheral side wall, the
| ower tapered portion having 10 the outlet at the
bottom thereof, so that, when the produced aromatic
pol ycar bonat e faI ling off fromthe guide gets in
cont adteTRRh Rt ehbrd sheiarerbiathen ¢Hukhe peplpeerarepoly-

wal I of the |ower tapered portion, the aromatic

pol yBHoratREAERe MW IRt He POHEFasheRrate. 15 of

the | ower peripheral wall to the outlet, wherein the

gui de- wet tYOHRFFih It}b%l%ﬁ‘ri‘gze‘rnd@%ﬁc@ll‘a%\jwﬁ%‘%l?%efall poly-
follow ng characteristics (1) (5) ( g the openl

ar ea TEHT15R) 451 el %brhaz%ntaaq 1

upper_ portion of the casj satis-_20 f| es the
foll 8y HARET CPGFfsl%?éi?‘%)’d’ BY t#fp vpper peripheral
gSi de-; ”r?tgtl fal%é)aia/nerl er | ce %1%% %1 sf
the FoId: Lo Boptids Ifkteen Ty =

d f d f 18 h < 1 d
5 15 TEPELEIGH oy e oo

ra
het {}gegefé d 6 rge&Aﬁ?ouS@e;@een@%&,A&aréiy bel¥eePhe upper

peripheral side wall, the lower tapered portion having

ction

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

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

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

0.7 = A < 200;

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

satisfies the following formula:

20 = A/B = 1,000

wherein A is as defined above for the
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5 side wall of the upper portion and the inner surface
of the lower peripheral wall of the | ower tapered
portion, as neasured with respect to a vertical cross
section of the casing, satisfies the follow ng
formula: 120 s Cs 165; 10 (4) the length (h) (cm of
the guide satisfies the follow hg fornmula: 150 s h s
3,000; and (5) the total outer surface area (Si) (nR)
of the guide satisfies the following formula: 15 2 s
Si s 5,000, andchaeaeterifbiar bt o EI yeprpepate ps
produced at a rate of 1 t/hr or nore._ [0021] Further,
the present invVBhRiBWNaPRENBRGVREES: (MDD O thee FRIFRHI
according to item 1l above, wherein the wupper portion
of the casing |§e%9+?%d?fcﬁhe PRELPBWer tapered
portion of-the casing is reverse conical, and the
outlet is b%ll?kﬁl%%ﬂlemh%}e(rﬂtQQ$WQﬁRHtQﬁzHﬁHQﬁ peyipheral

D of the u ortlon the length (L
16 $1e Jat ot DRSS Boner ‘roetiop soBtcing dinteR) sprtace of

he g e tte Lnai (N Cenl ot e S v
Schﬁéségésured 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 =51 < 5,000, and

wherein the aromatic polycarbonate is produced at

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

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

(D) (cm) of the upper portion, the length (L) (cm) of
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0.5s L/Ds 30, and h - 20 s L s h + 300. 3. The

nmet hod according to item1 or 2 above, wherein 10 the
guide is columar, and the dianmeter (r) (cnm of the

gui de satisfies the followng formula: 0.1 s r s 1. 4.

The net hod according to any one of itenms 1 to 3 15

above, wherein the guide-wettinglPall polynerizer de-

vice (a) has connected thereto at | east one additiona
gU|de wetting fall polynerizer device (b), the at

| east thenBPRETI PPBERAPgUILHE- %@Pﬁ?nélﬁﬁ‘lelteﬁol(%r(rcﬂér of the
devi ce g haV|n the characteristics &

with PRELS BPGVF LRBOtRNER ) a (FMdr 8Fi Peoﬂulde satisfy the
addltlon? EUIde- wetting fall polynerizer devices (b)

are uSBYIOVARBIPEOTMYAERE zer devices (b) are connected

in series, and wherein the steps (1) and (Il) are
performed in the 0 ¥ dast orfP%ddi ti onal

gui de-wetting fall po nerlzer de 25 vice (b) to

t hereby i ncrease §H%Iby Qzation degree 20 of the
aromati ¢ pol ycarbonat e Qfoduced in the guide wetting

fall polynerizer Yevite ( By= ¥ ARA et hod accor di ng

to item4 above, mhere gU|de wetting fal

t.h
pol yneri zer devi ¢k (a% hsast' gﬁwé” dddi?0 1 onal

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

(Si) ﬁpﬂ) fﬁetﬁgiﬂgédchéf&iﬁg £geiggﬁdf'3§t5iggove, wherein
the guide is columnar, and the diameter (r) (cm) of the
guide satisfies the following formula:

0.1 =r s 1.

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

vice (b) to thereby increase the polymerization degree
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fall polynerizer device (a) and the total outer
surface 10 area (S2) (nR) of the guide used in the

addi tional guide-wetting fall polynerizer device (b)
satisfy the following formula: 1 s S1/S2 s 20. 15 6.
An aromatic pol ycarbonate produced by the nethod of
any one of itenms 1 to 5 above. 720The aromatic

pol ycar bonate according to item 6 above, which has a
hal ogen atom content of 10 ppb or 20 | ess, and '
cont aPhsthe fEAREtIGPAEYERTBORPEANETSEPEEedn fhEnPuide
the group consisting_of an al kali netal conpound and
an alRafFtiegebrth Relxmeedapbufvifead@dmount of from
0.001 to 1 ppmin ternms of the total content of

al kali metal atons and al kaline earth netal atons. 25
21 8, The_aromatic_pol ycarbonate accordinggto item 6

above’ - whi B AR BOH R OGRTAR Ot R oht 8Pt 40RP8VEppWRprein the

I , [ t . net al .

ol ocTEHfe THBRFLPE EPbhpPCOMBPELFRG OFVAMEalRAl PfepRp 20di-
d>5 d. | kal i th netal . d

ourE 1L {POHED; BB5E1 B 0F 8L bpp | Fe GG oP REST HFa) COn-

Cont%@é ggd Iggl o?eég aﬁgggian hal%gklﬂeog%gghsurface

met al” AL ONB. ~ 9.~ The aromat ¢ po?y arbonate according

Lo | Lemp (dP) ahgyie o Mieh A% DAl PO AOTREON Slces

of 1 pp o? Ie s) and contains a ea§? oneq%é?a g

Coan%ﬁﬁf%%f?ﬁé@izer device (a) and the total outer surface
area (S2) (m?’) of the guide used in the additional
guide-wetting fall polymerizer device (b) satisfy the

following formula:

1 = §1/82 < 20.

6. An aromatic polycarbonate produced by the method

of any one of items 1 to 5 above.

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

alkali metal atoms and alkaline earth metal atoms.



fromthe group consisting of an alkali netal conpound
and an al kaline earth netal conpound in an anount of
from0.01 to 0.1 ppmin terns of the total content of

15 al kali netal atonms and al kaline earth netal atons.

10. The aromatic pol ycarbonate according to any one of
itens 6 to 9 above, which conpri$ds a plurality of

aro- matic polycarbonate nain chains, wherein the
plurality 20 of aromatic polycarbonate mai n _chai ns
coIIe@tlveP?ehéﬁémaﬁéﬁd@@lﬂﬁ@FépéaéP Peserddmg digdtem 6
chain through_a heter- i nkage sel ected fromthe
groupa98ﬁ§|sﬁpﬁghopaénae§PéP9qW FERe cond et &hher pPPb or
| i nkage, and wherein the ampunt of the heterollnk

conta&ﬁ@& |ﬁn@hgoﬁFéﬁﬁﬁl@tp&ﬁfﬁirﬁﬁﬁ e tale Selected
f b t |

contaFRel The: HECHPLCanRay 1R sa et %@ kil fampound

L A S

conpotka Redns ZocBBodml AT %%“%E%te g, 3ha1 content of

fOI!Oﬁ? ROEg% aths agﬁ Fé%f%? ?InrA%. %R%ﬁ?% dﬁs.

a div ar oma eféried exa
of dlvalent aronatlc groups (Ar groups) include a
group represented by the foll ow

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

alkali metal atoms and alkaline earth metal atoms.

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

ate is from 0.05 to 0.5 mol %, per mol of carbonate




ing fornmula: 15 -Arl-Y-Are- wherein each of Art and
Are independently represents a divalent carbocyclic
or hetero- cyclic aromatic group having 5 to 70 carbon
atons, and Y represents a dival ent al kane 20 group
having 1 to 30 carbon atons. [0025] In the dival ent
carbocyclic or heterocyclic arodatic groups Arl and
Are, at |east one hydrogen atom nmay be replaced by a
substituent which does not ad- versely affect the
reacttbrkageg hcert alnedsint that prerabiteceédarpBatifepoly -
gr oup conS|st|ng of a hal ogen atom an 23 al kyl group
havi f¢2EPeRA 19 BatHorhaidFs, an al koxy group having 1
to 10 carbon atons, a phenyl group, a phenoxy group,
a vinyl group, a cyano group, an ester group, an

am de %roup and a nitro group. 5 [0026] Preferred
exanpl Tt hELERIBPEILOY - o tHifa DT E S edito dHY SR %n d Sads -
i ncl ude n ronq%éc oup having at |east one hetero
at om® Y?ggen atom an oxy- gen atomor a

SELLB@%’ SR 5hR PERERE b SR G
SRR N R -
2ﬁ33t %A%ae(re(g '%grﬂdg%lcf&gl%‘%wpf" éltuents for Art
HO-Ar-OH
wherein Ar represents a divalent aromatic
group.
[0024] Preferred examples of divalent aromatic groups
(Ar groups) include a group represented by'the follow-
ing formula:
_art-oy-ari-
wherein each of Ar1 and Ar2 independently
represents a divalent carbocyclic or hetero-
cyclic aromatic group having 5 to 70 carbon
atoms, and ¥ represents a divalent alkane
group having 1 to 30 carbon atoms.
[0025] In the divalent carbocyclic or heterocyclic
aromatic groups Ar1 and Arz, at least one hydrogen atom
may be replaced by a substituent which does not ad-

versely affect the reaction, such as a substituent se-

lected from the group consisting of a halogen atom, an
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above. 15 [0028] Exanpl es of dival ent al kane groups (Y
groups) include organic groups respectively
represented by the followi ng fornmulae: [0029] CH3 R
RB320R CCCandj C(Xk NR6 CH3 , R R4 [0030]
1 25 wherein each of R R2, R 3 and R4 independ 24
ently represents a hydrogen atom?3an al kyl group
having 1 to 10 carbon atons, an alkoxy group having 1

t 10 t - h 5
10 riﬁgﬁ¥grﬂfﬁaggﬁﬁsaﬂcyfaggnﬁo Dt R B
h b

3£?Eg9r§§éPﬁ%vaPa|&y$ Qgsaﬁﬁepngtég%oogog gﬂ§l°9r°up' a
form C on at ons resents an
3 t o Hie néﬁ%hg&PPepr%s%ﬁ?g <EHBon 16Y3P8n95ﬁapha§n Rester

d d th h dent |
o el It AREAL Oar 538 an s RIRREMSEOLEY | i 0 1

to 6 F@ﬁP@P a&&@&brred examples of heterocyclic aromatic
groups Ar1 and Ar2 include an aromatic group having at
least one hetero atom, such as a nitrogen atom, an oxy-
gen atom or a sulfur atom,
[0027] Examples of divalent aromatic groups Ar1 and

2
Ar  include an unsubstituted or substituted phenylene

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

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

following formulae:

[0029]
CH, R' R
' } ’ S~ /_\ 7 R
C C C and - \_/(X)k
| . ’ g
CH, , R* R*

[0030]

1 2 4
wherein each of R, R , R3 and R independ-
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and each R6 independently represents a hydro- gen atom
or an al kyl group having 1 to 6 car 15 bon atons,
wherein R5 and R6 are the sane or different; and
wherein, in each of Rl, R2, R3, R4, RS and R6 at
| east one hydrogen atom may be replaced by a
substituent which does not advergély affect 20 the
reaction, such as a substituent selected fromthe
group consisting of a halogen atom an al kyl group
having 1 t®"4bY chebBRASaRbAisd NEACaPRBxFLEMouprhadkEG 1
to 10 carbon atons, a ghenyl group, a ghenoxy gr oup,
a vinyl 259F78Rpa%ingahotgr bfpCakROBsREPMSr 08B, 24KO%H
25 ide group and a nitro group. %0031% Sgecific
exanpl es oPTUPR PRVEGr bnkPi L0gFREReN eAPMGr ofpSycloal-
i ncl ude groups respectively_ represented b t he
fol | owi ng Fof nBFaEb BATERE2] thri REPErEOTRICE SAERER
8 -0 1054 0 CoGASN ML AR Bloud 286) 5
to 10 ring-forming carbon atoms or a carbo-
cyclic aralkyl group having 6 to 10 ring-
forming carbon atoms; k represents an integer
of from 3 to 11; each X represents a carbon
atom and has R° and R° bonded thereto; each
R5 independently represents a hydrogen atom

or an alkyl group having 1 to 6 carbon atoms,

and each R6 independently represents a hydro-

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

bon atoms, wherein R5 and R6 are the same or
different; and

wherein, in each of Rl, Rz, R3, R4, R5 and R6,
at least cne hydrogen atom may be replaced by
a substituent which does not adversely affect
the reaction, such as a substituent selected
from the group consisting of a halogen atom,
an alkyl group having 1 to 10 carbon atoms,

an alkoxy group having 1 to 10 carbon atoms,

a phenyl group, a phenoxy group, a vinyl

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




CH3 15 (RRm(Rn (i 7)m(l ayn CH 20 (R7). (R. (R.
(RA)n CG(OCF3 | K( - ))~/ rc: ) CF3 CH3 CH3 CH3
2526 (RMO (R)" (R. (R. (Cand -~ ( CH-CHz 5
[0033] wherein each of R7 and R8 independently
represents a hydrogen atom a hal ogen atom 10 an

al kyl group having 1 to 10 carbod3atons, an al koxy
group having 1 to 10 carbon atons, a cycloal kyl group
having 5 to _10 ring- form ng car bon atons, or a phenyl
group; each eoﬂrﬁ‘PBn&nﬁ PnB&BERJERPMP -r epresents an

inte 15 er of froml to 4, with the proviso that
[0031] Specific examples of divalent aromatic groups

(Ar groups) include groups respectively represented by

the following formulae:

[0032]
(R7)m (R In R)m (F|<S .
D <O
CH,
(R Jra ( R (R,

C CH, '

0{% ~-)-

(R (R®), (R ) R%,

R'), oF, (R R ®),
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when mis an integer of from2 to 4, the R7's are the
sane or different, and when n is an integer of from?2
to 4, the R8's are the sanme or different. 20 [0034]
Furt her exanpl es of divalent aromatic groups (Ar
groups) include a group represented by the follow ing
formula: -Arl-Z-Ar2- wherein Art2lnd Are are as
defi ned above; and 25 Z represents a single bond or a
di val ent 27 group, such as -0-, -CO, -S-, -SQ,

-SO, -CO0, (R1)-, wherein RL is as defined
above. [OOQ@I exanples ofF ych dlvalenERs

(R,
aromatic Zﬂgrou s (A groups) include groups

respective epre- ted bg t he | owi ng_fo ae:
[ 0036] i) 8 (RY yanaq c ' |
77))m (R ))YTS s $)n (R, ~\n /~/(R
(R. so, | I

[0033]

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

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

are the same or different, and when n is an

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

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

_ArT-Z-Ari-
wherein Arl and Ar2 are as defined above; and

Z represents a single bond or a divalent
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(Rm(R, (RRkm (R8), 20 105CONH~ ~C1O and (RRmCH1
(R8N0~ (R. CH3 (R8). I 11 k 25 CH3 CH3 28

[0037] wherein R7, R8, mand n are as defined above.
Furt her specific exanples of divalent aromatic groups
(Ar groups) include an unsubstituted or substi- 5

tut ed phenyl ene group, an unsubs&i7tuted or substituted
napht hyl ene group, and an unsubstituted or substituted
pyri dyl ene group. [0038] In the nethod of the present

i nventi on, grhep ., asoght A dDRydr6Ry .coBpounrds2cansbe,
used individually 10 or ip combination.

Repr esent at F0@-exanpHEONOR aronuhécedhhyérbayas defined
compounds |nclude bi sphenol A. [0039] In the nethod of
the presenfPPKSention, a tri- valent aromatic

trlhyg@ % conpound can be used for the _purpose of

i ntrot®PRg a SRS ©F twh Hlviateftopqratic

pol ycar bonat o | as the _desired effects  of _the

s on
prese%fo?ﬂ§eﬁ%FoﬁrﬁﬁﬁgBelﬁEﬁPg9e8r0FB§46F5?ﬁEtBVSFVIrepre‘
carbonat sed F Eresent i n- entlon IS
repr Rt SL{QWLAY FOFMELa®: [0041] 0 20 11

{0036]
(R7)m (R7 m (RS
(R I (R8 (R7)m (R dn
(R e (R“ (R7 (Rf‘)n
(R7)m (R8 (R7)m (R8
and
(R Im (R8 (R I (Rs)n

CH;

{}{} QG



10

15

20

25

Ar3-0CO- Ar4 [0042] wherein each of Ar3 and Ar4

i ndependently represents a nonoval ent aronmatic group
having 25 5 to 20 carbon atons. 29 1In each of Ara

and Ar4, which independently repre sents a nonoval ent
carbocyclic or heterocyclic aromatic group, at |east

one hydrogen atom may be repl aced8by a substituent

whi ch does not adversely affect the reac 5 tion, such

as a substituent selected fromthe group consisting

of a hal ogen atom an al kyl group having 1 to 10

carbon atons, an alkox% grgup having 1 to 10 car- bon
atons[OQBbhenwmegmampR a [henoxyngr auprea as iglfined above.
group, a cyano group, an ester group, an am de group

10 and a W?%h%ﬁcﬁRﬁC¥@hCaﬁﬁamphe%r@ftﬁévééﬂﬁtoﬁromatlc
differ- ent. [0043] resentative exangle$ of )
monov3F YRS af $¥QUP§FOH%§1¢@% aRduApPUbsREFUfedaor substi-

phenyl group, a naphthyl group, a blgheﬁ% group and
a pyr?%ﬁﬁdgﬁ?ﬁ&le%%s%rﬁ%Pgr%ﬁpgnﬁﬁ9s it ?dnBF pabstituted
i with the above- nmentioned substitutent or

substit
subsméim%le'r%o%?um FRE 2R WRSHBFELtBE oAby EPRAF1tuted

aronmati c, o%gs Ara and Ar4 include those which are
respett %Qﬁ%ﬁ ePprERnt ed by the fol |l owi ng formul ae:

20 [(¥%%a8] In the method of the present invention, the
aromatic dihydroxy compounds can be used individually
or in combination. Representative examples of aromatic
dihydroxy cocmpounds include bisphenol A.

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

{0040} The diaryl carbonate used in the present in-
vention 1is represented by the following formula:

[0041]

Ar3-0Co-ar4

[0042]

4
wherein each of Ar3 and Ar independently

represents a monovalent aromatic group having

5 to 20 carbon atoms.
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- ~CH CH3, ~WC-CH3 25 CH3 30 CH3 CH3 3 L)

~/ and J i - CHZ- i -CH3 CH3 CH3 CH3 5 [0046]
Represent ati ve exanpl es of diaryl carbonates include

an unsubstituted or substituted di phenyl carbonate

conmpound represented by the followng formula: 10

[0047] (RPI1I / (Rl )gq O [0048] 285 wherein each of R9

and R10 i ndependently represents a hydrogen atom an

al kyl group having 1 tg 10 carpon atonms, an al koxy

group havingedchoofOAcarbsod aromsyhichythdepknllently repre-
group having 5 to 10 ring-form ng carbon at 20 ons or ]
a phefightgr suponesahest Eaﬁﬁecchﬁﬁeorpéﬁ&@ﬁﬂgﬁCllc aromatic
represents an integer of froml to 5, with the
prOV|§6°FHataﬁhéﬁaEtl§n3nhNﬁF8§§P agpiny Mgy RS &epligged by a
RO's are the sane or dif- ferent, and when IS an
|nteg%PbﬁFlﬁuﬁPtnﬁPéChzgo?ﬁenRIOagvﬁFéeﬂﬁeag§ﬁ€tthe reac-

dlfferent 31 )
tion, such as a substituent selected from the group

consisting of a halogen atom, an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 car-
bon atoms, a phenyl group, a phenoxy group, a vinyl
group, a cyanho group, an ester group, an amide group
and a nitro group. Ar3 and Ar4 are the same or differ-
ent,

[0043] Representative examples of monovalent aromatic
groups Ar3 and Ar4 include a phenyl group, a naphthyl
group, a biphenyl group and a pyridyl group. These
groups may or may not be substituted with the above-
mentioned substitutent or substituents.

[0044] Preferred examples of monovalent aromatic

3 4
groups Ar and Ar include those which are respectively

represented by the following formulae:

[0045]
CH;
© .-G O
< 7 BTN 3
’ NG~ T NG~ .
CH;
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[0049] O these diaryl carbonates, preferred are di-
aryl carbonates having a symmetrical configuration,
such as (unsubstituted) diphenyl carbonate and a di-
phenyl carbonate substituted with a | ower al kyl group,
5 e.g., ditolyl carbonate and di-tert-butyl phenyl
carbon- ate. Especially preferred®is diphenyl
carbonate, which 1is the diaryl carbonate having the
sinpl est structure. [0050] These diaryl carbonates
can be used individu- ally or in conbination. 10

[ 0051] The rat|9}£| ., a charging rsﬁio) of the aro-
matic dlh‘gh‘xy|c poynd to the ar yi 3car bofist e may
vary dependig (fie)y ypes of 'rhal ajonmtyc ¢i-bydr oxy
conpound ﬁhﬁudldry 2 bGR&t e énpfbydd, and fhe pol ym
erization condi Hns (such as a pol ym#si zati gn, t enper a
15 ture). The diaryl carbonate is generally used in an
amount of fromO0.9 to 2.5 nol, preferably fromO0.95 to
2.0 nDI nDre preferably fron10 98 to 1 5 nmol, per nol
of th tlc d|h dr.o A oun

n the
prese ci f1oCAt c?r?tat Pty % é%lwlf carbonates
pol ycﬂgﬂ?&éeal‘?rﬁggwgfn‘é %hSrS' ”Qu {1tu§8d Sﬁﬁﬂélnéé

referre repo
b .
dl ary P oA babar 25%%%9%@%?%%%? ﬁfﬁ%f’é@%l thidonng

aromﬁafhﬁmg%carbonate havi ng a pol yneri zati on degree
25 whi ch eing i ncreased by the reaction and has

not 3?b047]

(R, R,

[oco48]
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

9
of 2 or more, the R 's are the same or dif-

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

10
the R 's are the same or different.
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yet reached a desired level. Needl ess to say, such a

nol ten prepol ynmer nmay be an oligoner. Wth respect to

t he average degree of polynerization of the nolten

aro- matic polycarbonate prepol yner used in the

present in 5 vention, there is no particular

limtation so long as the nolteBlprepol yner can be

pol ynmeri zed at the polym erization tenperature. The
average degree of polyneri- zation of the nolten

pr epol §oe? 1 vallfe & heégse fiiany locathonadiesi uefgrnad gre di-
t hereof; however, the average degree 10 of

pol ynd¥Ykatavpopdtepehapingna psepoeynicalscgefidgurayion,

2 to 2,000. [0053] The nolten prepolynmer used in the

pr eseFHCh ras vewr s ahs hitated) e@fﬁhenﬁ ppsboepkg end a di-
aromati c poly- carbonate can be obtai ned by any
convePREBAAI c%‘?m'ée %‘SbbeB\A}e%Wthbél dawerhalkyl group,
gui de-wetting fall mer- izer device used in the
presé%t91ﬂv%%ﬁ?%¥4|%aﬁ Qeitpedndi digkeatrbufwiphenyl carbon-
reference to Figs 1 and 2. [0055] The gui de-wetting

fall PotymErPRE e QF Tk |C}+Rfrf‘e‘lib1ré%6e‘ﬂt°“ate which
ol { O1F e R pbl SREPHOALE CLBTLRS! e =4 EP L bughrygtuze.
oui el DTRE} coyEPPolieng TpoPyRERFESE GRmbbe tRedndiyLan-
ut GeNRE g T SRR vor device () 25
Conprf&ﬁ%&] 33The ratio (i.e., a charging ratio) of the aro-
matic dihydroxy compound to the diaryl carbonate may
vary depending on the types of the aromatic dihydroxy
compound and diaryl carbonate employed, and the polym-
erization conditions (such as a polymerization tempera-
ture). The diaryl carbonate is generally used in an
amount of from 0.9 to 2.5 mol, preferably from 0.95 to
2.0 mocl, more preferably from (.98 to 1.5 mol, per mol
of the aromatic dihydroxy compound.
[0052] In the present specification, the "molten aro-
matic polycarbonate prepcolymer” (hereinafter, fre-
quently referred to simply as "molten prepolymer”)} ob-
tained by reacting an aromatic dihydroxy compound with
a diaryl carbonate means a molten low molecular weight

aromatic polycarbonate having a polymerization degree

which is being increased by the reaction and has not



a casing having an inlet for the nolten prepolyner, a
nol t en prepol yner feeding zone positioned subsequent
to and comrunicating with the inlet, a polynerization
reacti on zone positioned subsequent to and comruni cat
5ing with the nolten prepol yner _feeding zone, and an
outlet, for an aromatic polycarbéﬁate, posi ti oned sub-
sequent to and comruni cating with the polynerization

eoccr b ERgned"a eéggﬁggbgiﬁ &l S yPLRYe e Neay  uch a
f th t hd
esotiaffeh HreRl aS%LH?VL oéntﬁe3§§s.LSV'@here¥%spect to
h t' h
hae PERYTELLLAULOBLERE LR RE0RCDE5 221 BPREC ! fid1ten aro-

downvgrgl y LheCelhpogle BB WASHELNLDR sn the present in-

pol ymer'zat 1 on reac I'On zONE 15" Separa from

ol {epepe e8! VRRE-Loedi DG 500P (ohILAUGDNA LLSLE! DU A8AG as

plate having a pluralrty o roug

ol t g DrEPRLUPhrEBEHHgr 2088 B0 5gggmeksgéasa%ﬂkﬂe polym-

t he pol yneri zati tron zone. gul de-wettin

fall @Eiyﬁﬁibﬁefeﬁ§¥k§€ufé2 rﬁﬁétJVbréﬁﬁmﬁééféd 6% polymerl-

produci ng an aromatic pol ycarbonate at rate of
t/ hr Q&tﬂ@ﬁeof[9@56ﬁof9éntF§eﬁHiﬁﬁ§§ QEr§E§bh¥pend1ng on the

produci ng a high 25 quali hi gh perfornance
arOm%ﬁémiﬁﬁycﬁtbﬁﬁﬁﬁﬁeOﬂhérééf, however, the average degree
of polymerization of the molten prepolymer is generally
2 to 2,000.

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

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

bonate. The guide-wetting fall polymerizer device (a)

comprises:
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commercial scale at a rate of 1 t/hr or nore, it is

re- quired that the guide-wetting fall polynerizer

device (a) have various characteristics. The present

inven- tors have for the first time found the
characteristics 5 which shoul d be possessed by the

gui de-wetting fall po- |lynerizes3device (a) for

achi eving the above-nenti oned purpose. Specifically,

the present inventors have found that the

gui de- wet?i p@sing| havlipgepnzénlgsvEes thg) mpdégs psepolymer,
have the bel ownentioned characteristics 10 (1) to

(5). Fireitephrrepeyenget fpagirdl Fopel PpRELL2epedgeypeequent
(a) needs to have the characteristic (1) that _the . .
openi Fy ar@acPMpunipRtingt néthotpeohRaPter BsBosgmeTization
tion of the upper portion 10 of the casing satisfies

the fEPdoW 7y ForpuPasitioped sulseayept %ﬁeand communicat-
hori zontal cross section is obtained by cutting the

casi I GhiR at e rToLheR| PReRALYREr af $CdiRPcFOREr | ARd AN

Fio. "o4tT5h: (65 7an RERMeALe oBBRY A< GPBACE A PPLFLGEeA sub-
th 0.7 np it is i Lble.t tic,.
ol v SEBURE eté | #nd GaBRRaLeaf R LB, FRer BofgPRELkEtion
prodqfé%§#2n1 aro- matic polycarbonate in a desired

|

anouri 1%Pl%ﬂ%$tng the cost for producing the

ggg%rﬁ;ig%%gqgﬁ%g%%gg%%i%ﬁ&%?gﬁ%€§§f§§&r¥ntQggoéggtion with

the polymerization reaction zone of the casing, and

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

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

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

[0056] For the purpose of stably producing a high

quality, high performance aromatic polycarbonate on a
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[0058] The guide-wetting fall polynerizer device (a)
needs to have the characteristic (2) that the guide-
wetting fall polynerizer device (a) satisfies the fol-
lowing formula: 5 20 s AAB s 1,000 wherein Ais as
defi ned above for the characteristic (1) and B
represents an mini mum openi ng aBéa (n2) of the cross
section of the outlet 7. 10 [0059] CQutlet 7 connects

the bottomof the lower ta- pered portion with the
wi t hdFaaeTraedic8CRprchti @ ﬁéﬁe @ﬁaﬂl§/§rd€F|@€r€3uéﬁ is re-

as a gear ) . capabl e of dis- chargin
viscog?%ﬁegugE?SnE e 9PFﬁer¥§§§&Pgt3alﬂhB°§WQE§16PrtH€V1ce

cross, secti on of outlet 7, there is no 15 particul ar
I|n1t8?$ oREVRORBTLPUS; FhP§aBFSFéFFé85rhaTh oRffReny fyven-
Bet voBi: & ha“BGL FoR EheL hbeFbubtnBasoRed The: EhoroghaTLstics
ol R P b FE Bl SRR oo
i e B et onscne
{Vib(r)ﬁ()%ndp?% mdér ':F |ce g%hrte?e%'){frlé‘?&?{egs ave

| i neagdyn @F c HEY PrRYE f'i‘l é'r%@{;tﬁgét EQRa Egiﬁééh%r”ﬁ&uce

25 have two or nore
(a) needs to have the below-mentioned characteristics

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

0.7 = A < 200.
The horizontal cross section is obtained by cutting the
casing along a horizontal plane (a-a’), intersecting
the polymerization reaction zone 5, as described in Fig.
1.
[0057] When the opening area (A) is less than 0.7 m?,
it is impossible to produce an aromatic polycarbonate
in a desired amount. Further, for producing an aro-
matic polycarbonate in a desired amount while lowering
the cost for producing the polymerization device, it is

necessary that the opening area (A) be 200 m’ or less.
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[0060] In the nethod of the present invention, an

aromati ¢ pol ycarbonate or an aromatic pol ycarbonate

prepol yner having an increased pol yneri zati on degree

is withdrawn fromthe outlet of the polynerization

device 5 in the formof a nolten material having a

high nmelt viscosity. For wthdras ng such a nolten
material from the polynerizer device (a) wthout

| owering the quality thereof, the ratio (A/ B) nust
satisfg0bheE alfhee gwdie ot iing Midlal (PolymeXizer Aayice (a)
1,000). 10 [0061] The guide-wetting fall polynerizer

devi cee¢dy topcedvet thpagharaetenarhicel2dt thag3rhehguide-
the angle (O (l between the upper peripheral side

wal | $etEhegubpbt ppbymebhzandiewécenter satfigédéesf the fol-
the | ower peripheral wall of the | ower tapered
portibrwing hersylad with re 15 spect to a vertica

cross section of the casing, satis- fies the follow ng
formula: 120 s C s 1%@.5[@8%2$ }¢09Q generally

considered that the closer to 900 .the above-nenti oned

angle (C), the YRWEFIEnR Lodfit IeEdnef PReVRaLeri hhe

df duci th Ing. T f , ly f
'he vi owpoi ni TAPEIRTPROSERG. Chat=Per B BEBAREFRGE: AB

| ' devi it f dth h I
(01 as ol osdbbtuyh aBphLEr rhSS LiEl ot " s
t i ti f { f ' |t 25
terial (having SRFGR nelt "OF SCobITh And falling of

37 [0059] OQutlet 7 connects the bottom of the lower ta-
pered portion with the withdrawal device which is gen-
erally a device (such as a gear pump) capable of dis-
charging a high viscosity substance. With respect to
the shape of the cross section of outlet 7, there is no
particular limitation; however, it is preferred that
outlet 7 is a pipe having a circular or elliptical
cross section. Between the bottom of the lower tapered
portion and the withdrawal device, the shape of a cross
section of outlet 7 may vary along the length of outlet
7. Further, the opening area of a cross section of
coutlet 7 may also vary along the length of outlet 7.
Moreover, between the bottom of the lower tapered por-
tion and the withdrawal device, outlet 7 may extends
linearly or may have a curved portion. The casing may

have two or more outlets 7.
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fromthe lower end of the guide) to outlet 7 w thout
lowering the quality thereof, wherein the nolten nate-
rial is either the aronmatic pol ycarbonate produced or
the aromati c pol ycarbonate prepolynmer having an in 5
creased pol ynerization degree, the angle (C) nust be
within the range of from 120 to 185, [ 0063] Further,
the polynerizer device used in the present invention

may h plurality of .diff t an- gles (QC). [For
e_xan‘pfeé&?ille ;[r(ﬂ )mb% i"&eézlhoé;e\?&cr:gtq}?asprae%d‘etpl]Lﬂ‘%ﬁ’}‘ijyo%'f an
dlffgg?g& Qnglggl g%rgggntéhgrhgrléggkgkiccr8§§carbonate
sect i Gn°0f "the Upper por?lon of 2thé casing PS

el |1 PALEBL) ALK VD LheuhONEr LAPEEPdnDatLLRTR degree 1s

t he as an asynmmetri C

such @Etﬁ@ﬁgwna££oﬂftﬁgeoggi%grggt&ﬁ?%kﬁiyﬁg}iggtﬁgﬁ device

pol ymer Izer devi ce nee

aboveiﬂ@@ﬁéOﬁggmrgﬁgg'moi@gngﬁégﬁimﬁithQGiﬁal5 high melt
pol ymeri zer device (a) needs to have the

h b St t t f i r
Uy do sarr et | ot RTINS SIS Shgt N AEleindfériar £ron

3, 000cn@0pd DAY 1 BB PECE N} M BhofE 15feg¥hgeths quality

smal | er han 150 cm the polynerization degree of the

ol t efhe PEEPO| YHEI rHELONEL/BNSALE ST 36E05¥y Fhel BBove-
ot her hand, when the length (h) of the guide is

| ar gqed Hodnda 0POrmeTa {heedi figrengesin 1 heodp! t
viscosity of the nolten 25 prepol ynmer as between the
upper[ @®s1] on Tard gud\@el-wedtidg fall polymerizer device (a)
needs to have the characteristic (3) that the angle (C)
(°) between the upper peripheral side wall of the upper
portion and the inner surface of the lower peripheral
wall of the lower tapered portion, as measured with re-
spect to a vertical cross section of the casing, satis-
fies the following formula:

120 = C < 165.
[0D62] It is generally considered that the closer to
90° the above-mentioned angle (C), the lower the amount
of the material used for producing the casing. There-
fore, only from the viewpoint of lowering the cost for
producing the polymerizer device, it 1s preferred that
the angle (C) is as close to 90° as possible. However,

in the present invention, for transferring a molten ma-

terial (having a high melt viscosity and falling off
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tion of the guide becones very large, so that the

prop- erties of the produced aromatic pol ycarbonate

are |likely to fluctuate. [0065] The guide-wetting

fall polynerizer device (a) 5 may have only one guide

or a plurality of guides. Wth respect to the nunber

of the guide(s), there is no par37ticular limtation

so long as the bel ownentioned total outer surface

area (Si) (nm2) of the guide(s) is within the range of
fromfremn sheObower opecefithél guidel tx eotidepl @ without
only one guide having a total outer surface area (Si)

of 2,boerngahecaaysbity Athereef i vehgrednpthearolien mate-
of guides can be used, wherein the sumof the total

out ert ¥ fhR e hifhen {ioe ) apemahic goe Hvgargopapgoprpduced or
Wien it is intended to use a small nunber of guides 15
each WfidPRatis grelvearbeorete Rippatyrarchavéaghan in-
gui de may be one prepared by_spirally winding a ?erfo-

r at e aRed ROWNer Hea tiph cledare a %llé‘ﬁg%%? hC) viRest be
a pluralihy of gui des are used, each guide must have a

| engt'F- T FRi TR19R BhovETeh?? obRdf®2hge of from
150 20, t0. 3,000 F her, when . | [it f ,
TR LC RN I S

not be the . sane; however, fromthe vieﬁg i

o1 abIBF S0t ™ Gy B 12 of YRV BOREEE O e ferent an-
m nté’glr%gﬁgi)t -hetF%la%l %é!léi_m lel r,z\gf'l:eghél’of Ieirt}.lezeq:r oc?{n%;ilcce &1as a

pol y € a S preterre

that ﬂfH%Af?%?'E%(JfoEréﬂ%*éﬁéles (C) when the horizontal

cross section of the upper portion of the casing is
elliptical and/or when the lower tapered portion of the
casing has an asymmetrical shape. However, in such a
case, all of the different angles (C) of the polymer-
izer device need to be within the above-mentioned range.
The guide-wetting fall polymerizer device (a)
needs to have the characteristic (4) that the length
(h) (cm) of the guide satisfies the following formula:
150 = h = 3,000.
[{0064] When the length (h) of the guide is smaller
than 150 cm, the polymerization degree of the molten
prepolymer becomes unsatisfactory. On the other hand,
when the length (h) of the guide is larger than 3,000
cm, the difference in the melt viscosity of the molten

prepolymer as between the upper portion and lower por-
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gui des are close to one another as much as possi bl e.

[ 0066] The nunber of the guide(s) may vary dependi ng
on the shape thereof; however, the nunmber of the
guide(s) is generally from1l to several mllions. Wen
5 the guide(s) are arranged in correspondence with the
hol es of the distribution plate,38he nunber of the

gui de(s) may vary dependi ng on the polynerization de-
gree of the produced aromatic pol ycarbonate and the
amounfieme?fothe hgwbderbecpre aUVBEY bRrghe g Heas) the prop-
10 generally from 100 to 1,000,000, preferably from
200 t®FtHe, @bothe oeTjuae atPHRthetPPhygcrrppnate are
pol yneri zer device (a) needs to have the

char aktk®1%t¥@ fHyctwatethe total outer surface area
(Si) §£52§°f the guide satisfies the 15 follow n

formt0esl s GhesSigeoverssns) Tt meiamesiger device (a)
surface area (Si) (n2) of the guide nmeans the area of )
t he dfeﬁe\fan@v‘%m%%gorb IHkAe goF g RAPFahhFErot iguides. With
oL SR BLE00 VoL Sl o0 (8,20 LB LT SBRLEEL 15 o par-
G TOER. ST e T R S e
oS SRS R (PRI 080Tt e MRS Hhenin
cont atq{e \%a{rpgeoné:é” fpoqn oijt@c; §u(56@(:19'0f Sbggiégcally, for ex-
ample, only one guide having a total outer surface area
(S1) of 2,000 m? can be used. Alternatively, a plural-
ity of guides can be used, wherein the sum of the total
outer surface areas (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 polycarbonate at a desired

level, it is preferred that the lengths (h) of the




io

15

20

25

pi pe, the total outer surface area (Si) neans the area
of the outer surface of the pipe, and the inner

surface (of the guide) with which the nolten

prepol yner does not get in contact is not included in
the total outer 5 surface area (Si). Wien a plurality

of guides are used, the total odfer surface area (Si)

of the guides neans the sumof the areas of the outer
surfaces _of the uides. 0069L When the total outer
surf a¥BAP8A2FSi § P§elégs ngoappihes gpp mpch; @s possible.

ban: s hBERaL e oo @Qt%?t”%lﬁﬁllf%%ﬁ%%”‘?%&i&"ependmg
§§|tv§;§§§ fl?ﬁ%héé%e? Z‘E‘TEFAB!FOS{] ahigerheths. nPg?ﬁsr..er_ the
F{Epfﬁ?'%%f%’? %fﬁegﬁ%aé%gg §F8wa£§ufsﬁl giaiiof?&%&lgps When
Lse otnd %ﬂ%g-%?fe%ar’fa%e ot o BesBRTehER wikR  the
the %?%i’ﬁegg”& ngd DaEAC i 31463 (Hhe! RbBLNAF tne

enagl e pro Irghquality,

h

ont'y FELAE SFiEy FEET cEe ﬁ%%‘ﬁ‘é‘éﬁgf?ﬁ pUTEiRziPation ae-
Propegtdese At vige M H4 d@ée& féﬁﬁt?& HBE?CEPE?ﬁaanQnd the

peri od of several ousands ours or Tore
examifourt pﬁ&é]@é’oﬁf howBvas, | eng aémgérSOEOQhBOgﬁbe(s) is

wherein the nolecul ar wei ght of the aro 41
generally from 100 to 1,000,000, preferably from 200 to
500,000.
[0067] The guide-wetting fall polymerizer device (a)
needs to have the characteristic (5) that the total
outer surface area (S1) (mz) of the guide satisfies the
following formula:

2 = 581 = 5,000.

[0068] The total outer surface area (S1) (m?’) of the
guide means the area of the overall surface of the
guide with which the molten prepolymer is allowed to
fall in contact (hereinafter, such an overall surface
is frequently referred to simply as the "outer sur-
face"”) during the polymerization. For example, when a
pipe is used as a guide, wherein the opening of the
pipe is sealed so that the molten prepolymer is allowed

to fall in contact with only the outer surface of the
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mati c pol ycarbonate can be maintained at a desired

| evel . [0071] The reason why the nethod of the present

in- vention enables the stable production of such an

excel - 5 lent aromatic pol ycarbonate on a commerci a

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

el uci dated. However, it is consédered that a

synergistic effect is achieved by sinultaneously

sati sfying the above- nentioned characteristics (1) to

(5) ipipedi thentobalheut@resticEasenwhireh §6&) means the area
respectively, attributable to the characteristics (1)

to (T Foe ewbepl surfacesofobbédpipeedanflathewhnoney surface
gui de having a large surface area and satisfying the
formule® theigediden vhehcwhatakt thesmpésen(nrenpdynsy does
is used, a large anmobunt of a nolten aro 15 matic

pol yca® bodt elpr epotgekrissnal| dnedudeds an| theohgtadnguter
in contact with the guide even at_a relatively | ow

t enpefdEiRee andat h8ldur fiRen renpharaditynefngpridas are used,
pre- polyner falling along and in contact with the

gui dethe tefabcenler ySpef#62 neBeashSthaPti fheegBhies means
possi hle to 20 produce a high quality aromatic

pol yctotiHe °f nthe pLRYR %ﬁo’&‘i‘u?. O#E%:F h&prfpgeenafushe

of the jnner wall of the |ower tapered portion of the

casi N the outlet which satisfy the fornul ae

o0 EbAAL EpBAE S b Y Heed sy 20 100

the H{r&%" Cf dmza,r er{:at:ﬂsc i@n%lé/scsairbtloenq;oe ﬁlrzoduce an aromatic
polycarbonate in a desired amount. On the other hand,
when the total outer surface area {S1l) is larger than
5,000 m®, not only does the cost for producing the po-
lymerizer device become extremely high, but also the
properties of the produced aromatic polycarbonate are
likely to fluctuate.
[0070] It is surprising that the use of a guide-
wetting fall polymerizer device having the above-
mentioned characteristics (1) to (5) has enabled the
stable production of a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties at a rate of 1
t/hr or more for a long period of several thousands
hours or more (for example, a period of time as long as

5,000 hours), wherein the molecular weight of the aro-
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in the polynerizer device, i.e., a period of time from

the point in tinme of falling off of the produced aro-

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

the point in tine of withdrawal of the produced aro 5

mati c pol ycarbonate fromthe outlet, so that

di scol ora- tion and deteriorati oAldue to a |ong

residence tinme of the produced aronatic pol ycarbonate

in the golynerlzer devi ce can be prevented. [0072]

The aBdvécnealyeatBoRatanrapebasmpiniadnpdnasdfa gosiped

aronatlc folycarbonate can be realized when the

nmet hod®¥®Lt he present invention is used for a conmer-

ci al scale production of an aronmatic pol ycarbonate

whi chl Q7 hér f FhfedFafsialy Y dMfe Rethiad fvithe Eb‘?e%?nt in-

long period of tinme. Needl ess_to sa the cost of suc

15 a E%OQC%P%bH%§|EEe|§tﬁb%%r9rP§B8F%8HtOFaEPSP Bh Mexcel-
rcial scale gioduc ion_of an_aromat

polyc FBbn2r FPRt1IeROLYCRA °ﬁﬁ$ﬁn?ﬁg%sCBTmFﬁglﬁ}e§8ﬁ}e at a
i nvention |€ %g { the cost
g

gﬁlde kTS rpgr W?ﬁ%rﬁgérgagS#%gn(gfmﬁgvﬁﬁgcfﬁgted'
t 1 5 007
¢ ara&?ﬁééé%kngéq% ?%%%1 £ & kﬁ?ke dl&ner§£s¥{g e fect is

respec sions O

the nRLyIEELActy denhorcand ggﬁ%ggggmgﬁghth@s ove-

expl ai n e erre nsi ons descri

?ﬁE?W%?@§%$QQJ4éhA£ab§eP£S@EE&6915h@& ?9?”&Hga&&§%16n to the
effects which are, respectively, attributable to the
characteristics (1) to (5). For example, it is consid-
ered that, when a guide having a large surface area and
satisfying the formulae recited in the characteristics
(4) and {5) is used, a large amount of a molten aro-
matic polycarbonate prepolymer is allowed to fall along
and in contact with the guide even at a relatively low
temperature, and the surface renewal bf the molten pre-
polymer falling along and in contact with the guide is
effectively performed, so that it becomes possible to
produce a high quality aromatic polycarbonate in a
large amount. Further, by the use of the inner wall of
the lower tapered portion of the casing and the outlet
which satisfy the formulae recited in the characteris-

tics (3) and (2), it becomes possible to shorten the

residence time of the produced aromatic polycarbonate
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the horizontal cross section of the upper portion of

the casing satisfies the fornula: 0.8 s A s 180, nore
advant ageously the formula: 1 s A s 150. [0075] Wth
respect to the ratio (A/B) of the opening 5 area A

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

portion of the casing to the m nfdum opening area B

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

ferred that the ratio satisfies the fornmula: 25 s A/B

s 90B: HR®ePHVARFhERBudeyithe LoPrul & PSO1gdAPE §ime from
800. 10 [0076] Wth respect to the angle gc; O).

bet wele tRRR -inetiperppnerdlingdetfiaPf ohet Recdppef aro-
portion and the in- ner surface of the | ower .

peri gPRTLF BRAYCJFOORRLE ohEPM Bhe pLoweT peRdi 8h, the guide to
nmeasured with respect to_a vertical_. cross section of

the ced PRt 8 biBeePt tiithdrarat ah iBegpPEofeged aro-

isfies the formula: 125 s C 0 d-.
ant SREIR IO YYEATRITATE 2598 tie Qut bk 5650 vhBAt gdiscolora-
| u- it f i de- ' f al | i , i ]
Conert Bt ‘dnd | gt LERaRt Rl TohE FalR LBRG EFFoapnLE Eime of
devi i de-wetting. fall ppl i ,
dovi cie PREFE URRSHIE ol Posfionb byl TR IRE potmerizer

devi Gfavice Jodl gpéj ee%?ﬁ%%a.ep- W se el evating the

pol ymeri zati on degr e nolten prepolyner, it is

prefqvgfﬂ%§hi&h%E%g@@%%ﬁ%nghong%haG%BHt' e&ﬁgi§§€§§e¥ion of

formu erein the an-

A, Gh d&dmatic FSPRArYSAYLL CPLESED i NP1 2DOVERLR the

nmenti oned angles (C)” in the first guide-wetting fal

pol y nthod of the present invention is used for a commer-
cial scale production of an aromatic polycarbonate
which is performed using a large-scale device for a
long period of time. Needless to say, the cost of such
a large-scale device is a very important factor in a
commercial scale production of an aromatic polycarbon-
ate. One of the advantages of the present invention is
that the cost for producing the guide-wetting fall po-
lymerizer device {a) having the characteristics (1) to
(5) is low.
[0G73] With respect to the requirement as to the di-
mensions of the polymerizer device and the guide, which

are explained above, preferred dimensions are described

below.

[0074] It is preferred that opening area A (m®} of
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meri zer device, the second guide-wetting fal

pol yneri zer device, third guide-wetting fal

pol ynmeri zer device, ... [0077] The length (h) (cm of
the gui de varies de- pending on various factors, such

as the polynerization 5 degree of _the raw materi a

prepol yner, the polyneriza- tion4§enperature, t he

pol yneri zati on pressure, the polynerization degree of
the a tic rbonate or_ . prepaql r to be :
produﬁ%gaPﬂrf?%n%%?yﬁﬁ?Fﬁe?easeﬁeegg LRG PRESENBORELon of
t her eof referred that 10 the_len g

() ofte eSghacsattsEip R EhEcEPomIRA: 02807 & 7 L0, moxe

ot de s agaﬁé%L?m#v%-ﬁffﬂ#idfiaééﬁ “Sefa°§332ntaf
Ge0US) Yob 50 T QAR Eo 205 o S SAL LG RAIA Wpening

des e used gui de has eng
t hi
(S! ? ?%% oP g[tﬁ?ﬁ)e C[fosgr%e 41%04%%%2& epen%%?‘%}]aéﬁgthe up-

fact gf sy N, ti’&?dof apRy eCi.LlQlﬁgnESC hQ”mgﬁhﬂuﬁuhGREﬁEthama B

of the guide. How ever preferre at t

total (Ut & SWd 268 A A0 drids Hnd e it is pre-
satisfies the formula: 4 s S1 < 4,500, nore

advant HOE0NSEWat Nend OF M & s§t§ﬁ§}:e§ éhQO,@onli.QQZ% 2!‘7”5 A/B =

the present invention, during the operation
pol yrego ZerﬁoP@%&@anE&@e&@éYfefhé abPuigackdh OQSAZQHE 800.

is general |y kept under reduced pressure and,

dereﬁﬁUfﬁl t heirg, irespecRakbi €Hé Andld (At i(ON WhiwedE the up-
per peripheral side wall of the upper portion and the in-
ner surface of the lower peripheral wall of the lower ta-
pered portion, as measured with respect to a vertical
cross section of the casing, it is preferred that the an-
gle (C) satisfies the formula: 125 = C = to 160, more ad-
vantageously the formula: 135 <= C = to 155. When a plu-
rality of guide-wetting fall polymerizer devices (such as
a first guide-wetting fall polymerizer device, a second
guide-wetting fall polymerizer device, a third guide-
wetting fall polymerizer device, ...) are used for step-
wise elevating the polymerization degree of the molten
prepolymer, it is preferred that the angles Cl, C2, C3,
satisfy the formula: Cl <= C2 < C3 < ..., wherein the an-

gles Cl, C2, C3, ... respectively represent the above-

mentioned angles (C) in the first guide-wetting fall poly-
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spect to the casing of the polynerization reaction

zone so long as the casing is capable of sustaining

the re- duced pressure. Wth respect to the shape of

the hori- zontal cross section of the upper portion of

the casing, 5 there is no particular limtation.

Exanpl es of the shape of the hoA#zontal cross section

of the upper por- tion of the casing include a

polygon, an ellipse and a circle. It is preferred

t hat PRELZRRApEVECerhéhroFpeoRd Juldecwedd idgctndh pplymerizer
the upper portion of the casing is 10 a circle or a

quasi €FYEFR. Hig onddgppefting f3lY pwdymespgesf devikce,
upper portion of the casing, the shape of the )

hor | 25&957] cr dde dearrdidn @P) @ upfertipordyigie gfariefe de-
casin HHX be the sane or different. Fromthe , )
vi ewpBFREIRY @RsEATHOPF oHAELPER- 0FUERe2BolthRePPIEMEéZation
15 vige, it is preferred that the shape of the )
hori 28%4Eee o oERS SERY| BALEF1ehePERBELYPSFei ReopoiKmeTiza-
casing.is the sa fromthe er.end . to | ower end

The PHeF tmeefifire: Fhe BalPREr1Fo6s0f pRepentPe, the

it is eferred that .the upper. por-_20 tion of the

cast RO TS PRt PR OFpe PRF s RS arSPat i o epdFpapate o
t hat t d {i 0 e ing_.Ls .
reverkiieb ity | EOE RERLORER B S BRTilEr pfr cevice,
mat i cy 'é’r‘f@rﬂ?&?ﬁ% tl‘i‘@f%gf'. S Q»f Jéxo,n%.dt a{s téieeib%feoc{n that
of the Tower taperéed portion o e casl hg, iI's cylin-

25 drig@l1efftn (n) of the guide satisfies the formula: 200

= h = 2,800 (when a plurality of guides are used, each
guide has a length within this range), more advanta-
geously the formula: 250 =< h = 2,500 (when a plurality
of guides are used, each guide has a length within this
rénge).

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

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

[0079] In the present invention, during the operation
of the polymerizer device, the polymerization reaction

zone is generally kept under reduced pressure and,

therefore, there is no particular limitation with re-
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[0081] Wth respect to the guide-wetting fall poly-

nmerizer device (a) used in the present invention, when

t he upper portion of the casing is cylindrical, the

| ower tapered portion of the casing is reverse

conical, 5 and the outlet is cylindrical, it is

preferred that the inner dianmetedS (D) (cm of the

upper portion, the length (L) (cn) of the upper

portion, the inner diane- ter (d) (cm of the outlet

and t B@ecénden thie) cesdpdofof tthe golymesdtdadfipn meaction zone
following formulae: 10 [0082] 100 s D 1,000, &5 s D/ d

5 50, SQ. 3089 AP $h®0 cagidyg Hs- capadlie £t susigdninghdihe re-
a plurality of guides are used, the length of 15 each )
gui ded§§FFisPF@§SPI¥@-abH%‘EhnﬁﬂFPéﬁ‘édtPoFﬁﬁl ghape pfogbp hori-
In the present invention, it is nore preferred that )

t he | ARBEadi §Fessr seotierncf e APRFFpdCGdan Gf the casing,
satisfies the fornmula: 150 s_D s 900, nore advant a-
geoust)eERe ifoPrRuPAT BIgElarpldmigation i SExgMBLIBFe 05 the
ferred that the ratio . (D' d) satisfies the formyla: 6 s

D' d sS#8PenBfe tH&v%‘HF&%@&G?Fy CERES SEMeR Pi< thy fRper por-

cai i sFHab pRotRebPRAIRS OPELETE) B Todysony @n Sllipse and a
d ly.the for- mula: 0.7.5 L/D s 20. Lt.] _
o1 o BEBPRP ot nke BCoB- P thAt Eie aRphg; o pgh8 norizon-

quertQQrgkggsagchg%nl%%gkﬁe(n%pél portion of the casing is
a circle or a quasicircle. From the upper end to lower
end of the upper portion of the casing, the shape of
the horizontal cross section of the upper portion of
the casing may be the same or different. From the
viewpoint of ease in production of the polymerizer de-
vice, it is preferred that the shape of the horizontal
cross section of the upper portion of the casing is the
same from the upper end to lower end of the upper por-
tion of the casing.
[0080] Therefore, it is preferred that the upper por-
tion of the casing is cylindrigal. In this case, it is
preferred that the lower tapered portion of the casing
is reverse conical, and that the outlet for the aro-
matic polycarbonate, which is positioned at the bottom
of the lower tapered portion of the casing, is cylin-

drical.
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(cm of the guide satisfy the followng forrmula: h -
10 s L s h + 250. (Wen a plurality of guides are
used, the length of each guide satisfies the
above-nentioned formula.) 5 1t is still nore preferred
that the length (L) (cm of the upper portion and the
length (h) (cm) of the guide saﬁﬁsfy the foll ow ng

f or mul a: < L s h + 200. (Wen a plurality of gU|des

h
are upglar ) he fiaRat Aol G ash, Yk SESMASSANE pory-
4 "3enfloxehobeen [l ook Ve CaLoguDpine) L9%s  when

of the presSent Invén n-en- | 65°aPSE

of a %ong#é£m% hLghope hefBBE?ﬁﬁeéé ?Skhﬁgﬁgal the

pol ycar not only is co

has %8ﬁ££eE£%ﬁF%§f€b£@£oHrBPeELéeéa§QHg %aCBHUEEQEahanlcal

scale at a merization rate tor~a Iong peri o

of tigkes WHEr&hP1d lgvbgiyhaf &@whi of g bPSgé?QEBt kfat the

pol ycar bonat e can be nai talne at a e- sire evel
Howevegnet hgs AREBOR VY ﬁcﬁggaf”Ph@cﬁﬁﬁérzﬂo%€h9Ht the

aromati ¢ pol ycarbonate can be produced at a

pol yneshged i on) r éR) byet BReMBHPOE PbrtEnpPrengnt diame-
i nven- t%on gg)cg%s?dered Zs %%||o§5r 0385] In ?ﬁgr rane

presefdri (¥pNteMN S €Re CHRLDYE ShE tﬁ@lﬂ&ngeht(ﬁg (cm) of
fall polynerizer device (a), a raw nmate- 25 ri al
ol t ethr@pdey Nat i SEfeehér osL1bRing| ebrh@Lakhe 48
[0082] 100 = D = 1,000,
5 = D/4d = 50,
0.5 < L/D < 30, and
h - 20 <L = h + 306.
{When a plurality of guides are used, the length of
each guide satisfies the above-mentioned formulae.)
[0083] In the present invention, it is more preferred
that the inner diameter (D) (cm} of the upper portion
satisfies the formula: 150 < D =< 900, more advanta-
geously the formula: 200 <= D = 800. It is more pre-
ferred that the ratio (D/d) satisfies the formula: 6 <
D/d = 45, more advantageously the formula: 7 < D/d = 40.
It is more preferred that the ratio (L/D) satisfies the

formula: 0.6 = L/D = 25, more advantageously the for-

mula: 0.7 < L/D = 20. It is more preferred that the

length (L) (cm) of the upper portion and the length (h)




nol ten prepolyner to the nolten prepol yner feeding

zone, and the nolten prepolyner fed to the nolten

prepol yner feeding zone is introduced through a
distribution plate into the polynerization reaction

zone having a guide, 5 wherein the nolten prepol yner

is allowed to fall along and in4Zontact with the

surface of the guide while in- creasing the

pol yneri zati on degree of the nolten pre- polyner.

Dur i ngcmheof athe ofuide setiefyptepofghbowiagofgrandain
contact with the guide, the internal agi 10 tation and
surface renewal df -t H& noll en pre@dOer is

effectively perforned, thereby effectively renoving

phenof WaeR| 2 HelyFabitnsof 9@%%?? aFﬁe“B%ﬂynﬁPPzé?PSﬁh of
reaction proceeds at a high rate. The nelt viscosit

of tH%a%%lﬁ%%d%r%%5¥§ﬁ%?slEE?e%%%ger%e%EéﬁﬁﬂﬁnﬁermPiﬁ )

15 the progress. of the polynerization reaction

in- ctleast ngtihk %%%s?’éﬁf%{-”?%ﬂg'ﬂha%ftPﬁel%FFfén(L) (cm) of
prepolyner to the guide. Therefore, the anDuFt?o

the .
mol t e riRPe | Bkt ToRnaRd nhe oleR@tR (R icECBY Phethe “guide
ui de |ncr as he, nol epol yner proceeds to
?he | et %Brt%f‘ nta‘?bi%‘fl??le%ﬁﬂf“g£ pThlys al go means

that the residence tine t he pol yneri zation
reaction tlne) of* thé ﬁbpténzoﬁrepolyner on the

Zr“refpo i 3 A L R 5 0O B LB ot
t he %Y &é]esa?&t. :[]es?f d&{ﬁnﬁéngj?%@eae{’é{r%&ige)
a

surface ar per unl MBIg e sur
[0084] As explained above, it has not yet been fully

elucidated why the method of the present invention en-
ables a stable production of a high gquality, high per-
formance aromatic polycarbonate which not only is col-
orless but also has excellent mechanical properties, on
a commercial scale at a high polymerization rate for a
long period of time, wherein the molecular weight of
the aromatic polycarbonate can be maintained at a de-
sired level. However, the reason why a high moclecular
weight aromatic polycarbonate can be produced at a high
polymerization rate by the method of the present inven-
tion is considered as follows.

[0085] In the present invention which employs the
guide-wetting fall polymerizer device (a), a raw mate-

rial molten prepolymer is fed from the inlet for the
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face renewal of the nolten prepolynmer is effectively
perfornmed. Thus, the nethod of the present invention
easi |y enabl es the production of a high nol ecul ar

wei ght aromati c pol ycarbonate froma nolten
prepolynmer, 5 which is inpossible by the use of a
conventional me- chanical agitat?f8n type pol ynerizer
device. This is one of the advantages of the

d d th t t
PoohaTo LR FbePoRITar EéBFaﬁaﬁPﬂﬁgﬁigﬁﬁbg Wher faeaips zone,

32;5f%%3 ﬁ§§|%§£§egtaﬁ¥%° BaT RN s *Eﬁ §P§ﬁ§E|Bkgpolymer
L S
 £/cunkd AHE ROLVIEELZEELOR Leactyan PERLORIGIRY a! hiae,

amouniy s 8 %tsglpgﬁp§%%§§5¥@gggggngligﬁgﬁe £8UEdS1 along

i ncreases e prepol e | one

port'%ﬁﬁ % t §nt982gﬁitﬁb¥§¥eéurkﬁﬁeug ﬁﬂe §898Eyﬂ§51e in-

only its an esion Strengt respon

to tfE&éE%ind'?ﬁ?fpgﬂyméﬁlLEEESRfde&?@ée£9f@he“HSEtEHepre-

gui de-wett i1 ng pol ymeri zer device has a plurality
of guj eFD| URMFi Y &R W1 NBSSE% ot épeﬁéﬂ&lmer

hei ght o aII of the guides have substantlally
sane ¥odnkeand dis UbSh et tifthYth8eg888E, "Bhé internal agi-

viscosity. In addition, the nol 25 ten prepolyner S

Contiﬂ&&i@ﬂyaﬁ&dbﬁfﬂ@&éh@bﬂ@%éﬁnoﬁrﬁhéomolten prepolymer is
effectively performed, thereby effectively removing
phenol and the like. As a result, the polymerization
reaction proceeds at a high rate. The melt viscosity
of the molten prepolymer increases in accordance with
the progress of the polymerization reaction, thus in-
creasing the adhesion strength of the molten prepclymer
to the guide. Therefore, the amount of the molten pre-
polymer adhering to the surface of the guide increases
as the molten prepolymer proceeds to the lower portion
of the guide. This also means that the residence time
(i.e., the polymerization reaction time) of the molten
prepolymer on the surface of the guide increases. Fur-
ther, the molten prepolymer which is falling along and

in contact with the guide by the action of gravity has

a very large surface area per unit weight and the sur-
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pol yner feeding zone (which is provided above the po-

| ymerization reaction zone) to the polynerization

reac- tion zone. Therefore, fromthe | ower ends of the

gui des, nolten prepol ymer masses (having an increased

5 polynerization degree) which have substantially the

sane nelt viscosity continuously4fall off to the | ower
tapered portion of the casing. As a result, aromatic

pol ycar bonat e masses havi ng substantially the sanme po-

| yner fzeei sendegieef thehmolteni pRepglpmeduéedeffeatively
10 lowing the nolten prepolyner to fall along and in

con- PREfomPed .t MR ddie apethed |kt @resrbotrvrRtion
por- tion_ of the |ower tapered portion of the casin

t her epySehBbeRABLERethBNPFANBES1BR 0BG C R BAghf mghegndar
mati c pol ycarbonate wherein the nol ecul ar wei ght of

t he I%eég%hafF%m®B+9cHPBEﬁ%FEOPétﬁHfﬁPQiﬁeﬂoé ey prepolymer,
desired_level. This_ is another advantage of the

pol ynERiGR 1geimressieg PR the preseht |ﬁ98ﬂ?P6ﬁ°nal e -
[0087], The aromati c. pol ycarbonate collected in th ..
botto %%+??%na%+t?E£°PoREPetBB%?@ﬁrbﬁ?Fu fVdfer he dhis is
cas- in S tinuously fromthe _ outl

by ede OF L6 ERPAbAPSALe CEAe WA LYMPE TR o PRI §eqused in
deV|c (such a . unp) havi ng the capability of

di s- %har%f?ﬁf h}nﬁ #s§08|ty substance (|n Fig. 1,

géfmérg‘?@é?ﬁep%@ﬁ“ﬁ&%ﬁ ;?lg:ra IC %ovglglga S

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

ten prepolymer is continuously fed from the molten pre-
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truder and, then continuously pelletized. [0088] Wth
respect to the distribution plate of the

gui de-wetting fall polynerizer device used in the pre-

sent invention, the surface of the distribution plate

5 is generally selected froma flat surface, a

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

distribution plate is generally selected froma

ci rcl eol¥nes| Eeg@engazweahwhgc ig pspyyéadanliovhethe po-
l'i ke._ The shape of the opening 10 of the holes of the
distr1¥m@¥bﬁag+ﬁﬁerﬁécﬁéﬂ%rEPP?)SEO Fbeteelvmeﬁﬂaatlon reac-
circle, an ellipse, a triangle, a slit, a polygon,

star &HOPtFRDE; kérhefliﬁf&!?i THEEOR dhofleueih e of W\%
distribution plate is generally fromO0.01 to 100 cn®,

pr ef eF'&H1SS 159 + B OPDEPP LYROT cHPSSABr éhBVéPEr gp| yncr eased
fromO.1 to 5 cnR2. The distance between nutual

ad] acRHYIRFERaT Lopedegrenl vh+?lan%1§veossbatﬁﬁrl¥lly the
Pt crate mel kER e 67 cep AL sRROURLY oo 1900F 3’33? £rﬁelmr
i st TR %%ﬁoﬂ«aéfhﬁ%é SRR ac R o HEr il onatic
hol ey DGR PY AEE+48 R 0ind "EubbREF L 2ELLF 1B £fRe po-

]?T ghf‘%ﬁé&iéggﬁﬁ O&e&é& € OB oY euRi LRPEL € Pr68lced by al-
lowing the molten prepolymer to fall along and in con-
tact with the guide, are collected at the bottom por-
tion of the lower tapered portion of the casing,
thereby enabling the continuous production of an aro-
matic polycarbonate wherein the molecular weight of the
aromatic polycarbonate is maintained at a desired level.
This is another advantage of the polymerizer device
used in the present invention.

[0087] The aromatic polycarbonate collected in the
bottom portion of the lower tapered portion of the cas-
ing is continuously withdrawn from the outlet by means
of a withdrawal device, which is generally a device
(such as a gear pump) having the capability of dis-
charging a high viscosity substance (in Fig. 1, dis-
charge pump 8 is a withdrawal device)}. In general, the

withdrawn aromatic polycarbonate is extruded by an ex-
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[0091] In the present specification, the term "guide"

of the guide-wetting fall polynerizer device neans a

body which has a | arge value in respect of the ratio

of the length of the body (as neasured in the

direction 5 perpendicular to the cross section) to the
average pe- rineter of the cross5kection of the body.

There is no particular limtation with respect to the
above ratio, but the ratio is generally from10 to

1, 00CtWHter pand - Ereb| gontopS0sty neblebbzedo [ 0092]

There is also no particular limtation with respect

to t Mt bholagh srspeetctosdhecdiisdridutijon pdgitge of the
General |y, the shape of the cross section of the

gui dYidegiekting ffakl pelyeeelizen ¢evipeeusadiip-the pre-
angl e, a quadrangle, a polygon having five or nore 15

si desSenf skmfeHnPR heth¢ KBITHeRE sPhpehefdiperthakion plate
section of the guide may be uniformor may vary aloqg

the ehdianssfathe sriertednerygti deftay perfRfeowr corrugated

[ 0093] The gui de. may be nade of a single strand, such
hs 2 WTECD 1 T RGOS R spe IR hae BeRFral por-

20 PSSRt S b 150! L) BRI SN e 10
e gl AL et B B PR e
™ P BB Yo B ELK L AR i Boentos
SeCtkﬁntﬁ%3holes of the distribution plate is generally se-
lected from a circle, an ellipse, a triangle, a slit, a
polygon, a star and the like.
[0089] The area of each hole of the distribution
plate is generally from 0.01 to 100 cm®, preferably
from 0.05 to 10 cm®, more preferably from 0.1 to 5 cm’.
The distance between mutually adjacent holes is gener-
ally from 1 to 500 mm, preferably from 25 to 100 mm, as
measured between the centers of the mutually adjacent
holes.
[0090] The distribution plate may have through holes.
Also, the distribution plate may have tubes attached
thereto, so0 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.



[0094] The surface of the guide may be snooth or

rough, or may have a protruding portion. [0095] In the
present invention, it is preferred that the guide is
columar (i.e., awre, athinrod or a5 thin pipe
menti oned above), a wire net or a punched plate.
[0096] It is especially preferref2that a plurality of
gui des, such as wires, thin rods or thin pipes, are
used, wherein the guides are conbined using horizonta|

10 subPOFET ng Terlr PRARSH SRECHT AP o HiHfe LRHeuide”
oui et “EhE" BuiieruatEing, EalL ORA HBa Y EP BedSviRe, Boans a
conbi TR0T wo HRchar cachatetorplie TR RoPBREE Y, fhp Tatio of
enber SV heRAEh, aF £R¢ . Ehat"l B4 Henpfranata; tRE a1k 8 10n

o Be BB bR A8 A ex 658 ReREs ) | B TR ByBrace e-
ohur et CoF PingUL£65e C0sc L bRNRE Y PBBRY; Cofere 15 mo

e . \ T
a”a%ﬁé%%@di%‘% ?ﬁr&ié&’f‘iéﬁ wibh 98%&89_ %”Pﬁésaﬁ‘ﬁ{r'%sratm,

are attac urdes at ap- propriate interva

(for Bﬂ%ﬂ%ﬁé%ré%iéni&?déﬁér£i1§rﬁﬂbmlléotgog,6 3b8N9pres -

the lengths of the guides; and three-di nensionally

combidyech ¥ £esm (36 tHerd@ravel a 25 jungle gym

obt ai ned by conbi ni ng gui des (such as wires, 54

[0092] There is also no particular limitation with
respect to the morphology of the cross section of the
guide. Generally, the shape of the cross section of
the guide is selected from a circle, an ellipse, a tri-
angle, a quadrangle, a polygon having five or more
sides, a star and the like. The shape of the cross
section of the guide may be uniform or may vary along
the length of the guide. The guide may be hollow.
[0093] The guide may be made of a single strand, such
as a wire, a thin rod, or a thin pipe which has been
pretreated so that the molten prepolymer cannot enter
the inside of the pipe. Alsco, the guide may be made of
a plurality of strands, wherein, for example, the
strands are twisted together. Further, the guide may

be a wire net or a punched plate. Moreover, the guide

may be one having a spiral horizontal cross section.
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thin rods or thin pipes nentioned above) using

hori zon- tal support materials which are attached to

the guides at appropriate intervals (for exanple, at
intervals of from1 to 200 cn) along the | engths of

the guides, so 5 as to forma lattice structure.

[0097] The horizontal supporting5®enbers are useful

for keeping constant the intervals between the guides

and for nProving the strength of the conbi ned guides

whi chl 44! a fhgt suedaged ofr thier atidieraayt drealsmsotic or

10 ture. The materials used for producing the

SuppofRUdly e it %ﬂet%eplgmtﬁ@‘glmypﬁét%ﬂ@ sanme or
different. [0098] In the present invention, it is

pref ek@Q2P I hadn the giFegenits iagembian ol dsa pieferred that
whi ch does not allow the nplten prepolymer to enter
the|Wﬂﬁ(ﬂ¥%ﬁet%ﬁa?ﬁk&@qﬁF(h%r%tna?t@%resu%ht%?@u¥@% or a
is referred to generically as a "colummar guide"),

wher eithT ARG roned "(‘?;‘Fﬁe)ofat‘ﬁ%r‘éo?%n‘é? ‘iguP‘él%ChEd
satisfies the following formula: 0.1 < r s 1. [0099]

In t B%r%esent invention, the guide is used 20 not

S?L%olﬁfﬂr?e ke 8 PRRRY 'aﬁﬂ? h%%%é%”g?ﬂe,;i‘q#ﬁgr Hgratity of

fall (fn and i n conIact i surfa e.of th

gui d&8 15U A5G 18 R ni If h’%o%l P%n IM’%D%:R/?T%? are
i n H']l%ela)l XJH J'.eer II;aEd{ Lrhlgtﬁ%é Iéjr.ne Z orgbflge%e\ls in horl%ontal

predetern1ne peri e resi ence

the @%ﬂﬁﬂ%d&ﬁ?"Méﬁﬁﬂréf%ﬁich are attached to the guides at

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

jungle gym) obtained by combining guides ({such as wires,
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closely related to the pol ynerization reaction tine
and, as nentioned above, the residence tinme and the
anmount of the nolten prepolyner retained on the guide
beconme increased in accordance with the increase in
the melt 5 viscosity of the nolten prepol yner, wherein
the nelt viscosity increases in5dccordance with the
progress of the polynerization reaction. Even when a
nolten pre- polyner having a predeterm ned nelt
vi scoship redgsed, thihepiapsanmeptivhedmgboys) using horizon-
prepol yner retained on the 10 gui de varies dependi ng
on t hEabusBPPeLif Masegiadsovhipk agei @dtachedhéocibe guides
of a columar guide, the amount of the prepol yner
ret ai AEdABRTPRELREPUARAPTYBLHe (FaKi exampdgenditngnégrvals of
the dianeter of the guide. [0100] It is necessary that
the gbFe@ lLsEa PROt AB) 181gPdébgedengghpapf the guides, so
pol yneri zer _devi ce (a&éhave strength sufficient to
sust ath hot feRFyat hethérghEtErCEHE®gui de as such, but
al so i ght of the prepolyner retained_ on the

[6F5/T

gui de hi S RRICHZoNYE (THRRGTISKIHMEIRET g Alfe Ygeful
BTN RN R AT T N
{1, ShpLosOELLBREl, AABE ke ERIRE: 3t Bad SlhoghRA0Bhces
011 S5TRlh b33 B0 UL o8 0 Stok Byplighis st
gui detl.%rr’e .Sa"‘IihSef in?&?téﬂeafsorl.{gg(?:fo% %)Pociu(’?irg)g 6the'565upport ing
member and the guides may be the same or different.
[0098] In the present invention, it is preferred that
the guide is columnar or is a pipe which does not allow
the molten prepolymer to enter the inside of the pipe
(hereinafter, such a guide is referred to generically
as a “"columnar guide”), wherein the diameter (r) (cm)
of the columnar guide satisfies the following formula:
0.1 sr =< 1.
[0099] In the present lnvention, the guide is used
not only for effecting the polymerization of a molten
prepolymer 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



10

15

20

25

[0102] The material used for the guide is preferably
selected fromnetals, such as stainless steel, carbon

steel, Hastelloy, nickel, titanium chrom um al um num

and ot her alloys, and a polymer having a high heat re

5 sistance. Anong them stainless steel is especially
preferred. |If desired, the surfaéé of the guide nay be
treated with, for exanple, plating, |ining, '
passi vation, or washing with an acid or phenol.

[ 0103F1veehyr sepatedt sot hbeppolymendzaitdlogt irgastilon tdme and,
between the guide and the distribution plate, and to

t he p®si PeBRAPNEE| aPP¥Rshitpebserédrnthe tgiiedangdndghenamount
hol es of the distribution plate, there is no .
partiefil kke mphfent peRPAIYMERgTaE2EREAN Ot &fe guide become
prepolyner fed to the polynerizer device can pass
downwaiar§aeafolighacrerdpracesvwithptibroANSFEREcaRd e melt
along and in contact with the ui de. The gui de and

the dY3F¢PBitYoffpFaee™RdyeBr Pﬁg9°lﬁ{5‘{arbew?‘ﬁr8&ﬁt 4bg melt
with each ot her, %0104% In the guide-mettigg Lal

pol ynBIFoRF1HEVIRETCAEET IR PARECHABRERt ¥ihehPPoRTOORESS of
guide_is preferably. .20 provided in,correspondenc

with FRE ROTEESET=¢Ra0R; BCRPEBAPT orF FPh B RoRaes ton pre-
the guide need not be pro- vided iQ correspaondence .

w th PhErmEF cbeBfhorg BrSapkpifiped A1kTFR3EORIRE 45 uoed.
t he e repol fallin hr h .

i st r Pt RaRoaP vt "Ehe Aoy B8 pLRP SRR  Betadneg gn the

at ang PRl OpLLALE B8BLhhRRGObnt PRe9YLEEr Rférface area of the
guide. In the case of a columnar guide, the amount of
the prepolymer retained on the columnar guide varies
depending on the diameter of the guide.
[0100] It is necessary that the guide used in the
guide-wetting fall polymerizer device (a) have strength
sufficient to sustain not only the welght of the guide
as such, but also the weight of the prepolymer retained
on the guide. In this respect, the thickness of the
guide is important. When the guide is a columnar guide,
it is preferred that the diameter (r) of the guide is
in the above-mentioned range of from 0.1 to 1 cm.
[0101] It is more preferred that the diameter (r) of
the guide satisfies the formula: 0.15 = r = 0.8. It is

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

satisfies the formula: 0.2 = r = 0.6.
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[0105] Preferred exanples of manners in which the

guide is provided in correspondence with the hol es of

the distribution plate include: (1) a manner in which

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

t he upper inner wall surface of the pol ynerizer device

or an appropriate portion of the3&asing at the polym

eri zation reaction zone, such that the gui de extends
dommmardlg through the center of the hole of the dis-

tri but?b®2 pl atfee Atexipdnmged faghitdie e dfpper RirRferably
of 10 the guide is fixed to the upper circunferentia

edge %ﬁle?%%dh%F%W BeEALlE haPUFReaguriainkeengsteel. carbon
downwar dl through t he hol e_of the distribution _
plateﬁt%%graﬂﬂ%he ey i piGhein thEappper ehgoBiuppealuminum
guide is fixed to the |ower surface of the .

di st ribht9orePl 2t LY Eng2pe) 2aPRA¥MEE RaVing dnfigh hgat re-

guide js welded to a part of the hole of the

di st rIHRERRTE pl ANONY RS SEAPHRS DS Hhthods ggpecially
b oURTEA HEF e st o R EHo S0 it 4 (e Juide may ve

pol yneri zer devjce and fall along,20.and in_contact . .
U TR ERA e Fhc F86 a%RmpAGa PRERANGN LLRERS. Bassivation.
prepo ' | owed_to I .gn l'iquid head or

by gf%%ﬁ%%ﬂgﬁggdw%E h%% ?%f§h?§hﬁ¥ﬁ£¥%fepolyner on

the d@{ddput mnaﬁg&%tsg)eifcsc RIS il (6nds! B 13 MM R p

or the e to thereb orce ten prepolyner to

|2§ ggoﬁtm“@ﬁé“g(uwé OMOR the HiStEinyYtion Prate, hha to
the positional relationship between the guide and the
holes of the distribution plate, there is no particular
limitation as long as the molten prepolymer fed to the
polymerizer device can pass downwardly through the dis-
tribution plate and fall along and in contact with the
guide. The guide and the distribution plate may or may
not be in contact with each other.
[0104] In the guide-wetting fall polymerizer device
used in the present invention, the guide is preferably
provided in correspondence with the hcles of the dis-
tribution plate. However, the guide need not be pro-
vided in correspondence with the holes of the distribu-
tion plate as long as the molten prepolymer falling

through the distribution plate gets in contact with the

guide at an appropriate position of the guide.
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preferred to enploy a nethod in which a predeterm ned

anount of the nolten prepolyner is fed into the

feeding zone of the polynerizer device under pressure

using a feeding punp, and the nolten prepol ynmer

passes through 5 the distribution plate and is all owed

to fall along and in contact w B the guide by

gravity. [0107] In the nethod of the present invention

in which an aromati c pol ycarbonate is produced by

pol ymeP10p2i ndrefesinash qramwlegrt (nngrredimywhich the

reacting an aro 10 matic di hydroxy conpound with a

di ar ygut@ebdnaPEyvidad ipoFgrEeppanfieRceenéthofhpsholes of

general ly perfornmed at 80 to 350 'C. The polynerizer

devi cEP@s@4stRiPRELIpReBEAL S| ANCYBALE 0Alhad Manner in which

mechani cal stirrer and, hence, there is_ no seal ed

por t | BRef 8PPeReeRe pFekheTREBROLE, fAKeBn 19Tt PEABRIE: tO

air or. the like into the_pol ynerizer device_ can_be )

suppr ERS edPPBT a1 RREY VAWl 8pEfaceopft ke PRA¥BRTIZPY device

is possible to performthe polynerization reaction at

a ten%%r%‘?u?%P’v'\)ﬁP’éhaFg R?ﬁﬁant RanthRafapinPhatcibe polym-

where_a. copventional . pol yneri zer deyjce having.a nme 20

chan SAFEEFIFT oFSRet tER ¥ ORBnestrh That bhontl s Fsfonds

reaction te rajure need not be so_hi . 0., m ..

bor at SR REEREG M HF SaBR Cind ohaBfef nof BRg fofe; pEorRS ats-

devi c Ny re t_ jLnvention, rin he_f al
f%fﬁﬁ¥k+€né?§t ; gfgn% h§é§e£ R Yg%?hm?P% gﬁggr end of

of theé prepo aron 'n con

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

pass downwardly through the distribution plate. It is
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spont aneously stirred, thereby causing an effective

surface renewal. Therefore, the polynerization reac-

tion proceeds even at a relatively | ow tenperature.

The pol ynerization reaction tenperature is preferably

5in the range of from 100 to 290 C, nore preferably

from 150 to 270 C. One of the addmant ages of the

nmet hod of the present invention is that a satisfactory

pol yneri zati on degree can be achi eved even at a | ower

r eactimef erampkrin eeekdiam ine thed cisevivich e pofdeeymined
10 zation using a conventional polynerizer device )
havi rgroun trechahe aro gy (rrepcdianes thefedabvie W feeding
high quality, high performance aromatic pol ycarbonate

(whi @vng of (e IUMASERordgYore ARPSHOWRTFSHHIET using a
properties) can be obtained by the nethod of the

pr esdfedineRungh Bnd stheyatokten RTsRR}TMeE Rpsses through
reaction can be performed at a relatjvely | ow

t enpdiet HHes tyiPrpgion phate Mo dtliteedpriedtll along and
i nvention, an aromatic nonohydroxy conpound (e.qg.,

phend® Gantasinet thy e g e f Yé%&ion reaction.

The rate aof the 20 pol yperization reaction.can_be -

 ner 48387 by FBnEDPREetERE GBolBeBREFRE 1P EMELOR 1N

monohydr oxy conpound. from_the polymerization reaction _
Syst IO PID T RPEE &P BCARTER TR Horeiiqey OY polymer
removi_ng the r.omatic nohydr cO e

phend e STk et ARE s HRE I S ng an avo-
'nClmﬁ%f%'H%ﬂyﬁkéiyfg%mpound with a diaryl carbonate), the

polymerization reaction is generally performed at 80 to
350 °C. The polymerizer device used in the present in-
vention has no mechanical stirrer and, hence, there 1is
no sealed portion for the stirrer. Therefore, an en-
trance of air or the like into the polymerizer device
can be suppressed to a very low level. For this reason,
it is possible to perform the polymerization reaction
at a temperature which is higher than that in the case
where a conventional polymerizer device having a me-
chanical stirrer is used; however, the polymerization
reaction temperature need not be so high, e.g., a tem-
perature exceeding 300 °C.

[ol08] In the polymerizer device used in the present
invention, during the fall of the prepolymer along and

in contact with the guide by gravity, the prepolymer is
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whi ch an inert gas which does not adversely affect the

pol yneri zati on reaction, such as nitrogen gas, argon

gas, helium gas, carbon dioxide gas or a | ower hydro-
carbon gas, is introduced into the polynerizer device,

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

and a nmethod in which the polynerization reaction is
performed under reduced pressure. These net hods may be
used sporoaenatipnstidreéd]lliheidien eamusihegtagastffsctive

i ntroduced into the poly- nerizer device, there is no

need swrface roshewabn dfhereflearege e pailydertitma tiiver treac-
gas into the polynerizer de- vice and the inert gas

may belémtpaoeiesds i evencat om rebouivelhalowhktempgrdture.
of the polynerizer device is 15 maintained to be an

i ner tThpoatymspiaaelof (Md2ft v perderatadre ebetpoeaferably
pressure in the poly- nerizer device used in the

presert theyaranam ofarfeen de00 pka R Q) "o, tihere ypeeferably
nol ecul ar wei ght of the aro- matic pol ycarbonate to be
prodddeEm ke ol JHeri Cat iGne 20 tthepadant@gatd athdhe

l'i ke. However, when the aromatic  pol ycarbonate is.

pr od eI FG &t Lho | RIS e pIYeRFLYD-19 otk 3 reptisfactory
bi sphenol A and di phenyl carbonate, the referred

r eac AU IFEEA O 88T 99| FALe \HEN @ ebeAt a lower
average mnol ecul ar wei ght of the nolten prepoly 25 ner

i s 5008 TN SEPREA HreshAR 1 HerddnIYt i the Ropmeri-

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

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

[0110] Preferred examples of methods for removing the
aromatic monohydroxy compcund (e.g., phenol) from the

polymerization reaction system include a method in



range of from400 to 3,000 Pa; when the nunber average

nol ecul ar wei ght of the nolten prepolynmer is in the

range of from5,000 to 10,000, the pressure is

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

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

nolten prepoly- nmer is nore than®6D0, 000, the pressure

is preferably 300 Pa or less, nore preferably in the

range of from20 to 250 Pa. [0113] When the nethod of

t he predeh: amidetitogass whighhdaeas aed adversedgsfifiect the
to produce an aromatic pol ycarbonate having a desired

pol ynePLYAEdF add@re & eagdiind o fuFhofe JditdeaRs t98fy argon
fall polynerizer device. _However, depending on the

pol yn@fFzatiedid Wlegode SRTROMWOHT G5 G35 WFerd dower hydro-
starting material or the desired 15 productivity of an |
aronaFP%bBBI9€§Pb&ﬁaF@FHQQqQ?Qﬂ¥¥§° &hﬁwBQ%&Tqﬁgzer device,
enpl oy a node in which two or nore gui de mettln&1ﬁ§d¥oxy

pol ynBPi 28 tQev ROy ea e MYn@IOstaen SFomateL

t I R f di h f th .

SteBS ChbeRAE ) bl LSRR 53800 B G dpre oms:
[ th I [ t.i f t.h - £ X

e 458 PRl T SR SRR TS 1o
and rﬁ%%b%eﬁoogﬂdie%g'}%g] BN G SRR OS%QLS m%‘ﬁ'gghs may be

the vréw pol nt yner izati on degree” of

pr epo r.Qr .ar i c polycarbonate to be
produ%é562égcghﬂ é%F% e%éndently selected wth respect

10 10 €a€P19% 162 yhen an inert gas is introduced into the poly-

15

20

25

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

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

mer is 5,000 or less, the pressure is preferably in the
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t he polynerizer devices. [0114] For exanple, when the

pol yneri zati on degree of the prepolyner is increased

by using a systemin which a first guide-wetting fal

pol ynmeri zer device, a second 5 guide-wetting fal

pol yneri zer device, a third guide- wetting fal

pol yneri zer device, a forth guidéiwetting fal

pol ynmeri zer device and so on are connected in se- ries

in this order, the total outer surface areas of the

gui desanget AEsErgmi d8o0wéet BngOPaFh: pwhenethee nugdergaverage
vices may be in the followng relationships: Si > S2

>  ggolecghar weightypér éhg Bpltep pPSepaAdmss, is in the
respectively, represent the total outer surface areas

in theargesPt £EeRoRd90PhitpdlAn8CPeutbr §urgELRSt disngrefera-
fall polynerizer devices. Further, the Bolynerization
react Pbh tBnpRearasIeuPrE FRPMpelt ke 39ReParpAgdaihess the
the polynerizer de- vices. Alternatively, the

pol yn®MDET | dheFadet PeheCRART pEPAERE e Ofa P Fe™PAtFBIPEEPOLY -
that the Pohxnerization reac- tjon tengerature S

i ncr BREdF MAEeoFBaRCcEPnPPR -t KBS BFREFUEE AFr RRGEREAPLY 300
of t pol yneri zer device i.e.,.20 fromthe first to

Tast SROE BETE | ThoTE) PEREPGRREY, P ChBLFEBES; RE foM 20 to
abOVQQQE i oned system. Simlarly, the

polynerlzd?ion pressure nay be the sane anong all of

the ﬁf&yﬁy Z%e%evtlh%e%iet%%% oaé ttef'{eg,}tf Vseelr}/t frpve ntion is
pol y erization reaction pressuré ey P Vari'ed 86

t hat EE%E%%&E@yf?r%%358991Bf8°£8°8r8&88§“ES h¥omatic

decreased 1 n accor
polycarbonate having a desired polymerization degree
using only one guide-wetting fall polymerizer device.
However, depending on the polymerization degree of a
molten prepolymer as a starting material or the desired
productivity of an aromatic polycarbonate, it is also
preferred to employ a mode in which two or more guide-
wetting fall polymerizer devices are connected in se-
ries, and the steps (I) and {(II) are performed in each
of the guide-wetting fall polymerizer devices to
thereby increase the polyemrization degree of the aro-
matic polycarbonate. This mode is preferred in that a
guide and reaction conditions which are appropriate
from the view point of the polymerization degree of the
prepolymer or the aromatic polycarbonate to be produced

can be independently selected with respect to each of
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dance with the order of arrangenent of the polynerizer
devices (i.e., fromthe first to last polynerizer de-

vices in the above-nentioned system. [0115] For

exanpl e, when two guide-wetting fall poly- 5 nerizer

devices (i.e., the "first guide-wetting fal

pol yneri zer device" and the "sec6R”d gui de-wetting fal

pol ymeri zer device") are connected in series to

therebg i ncrease the polynerization degree, it is

pr ef eFRE@dPOLKBRETERET BEHLCEEter surface area (Si) (nR)

of the 10 guide used in the first guide-wetting, fal

pol ynréPHé? cFéRﬁ ARG he"RESR a‘Ph%LR%*W&%ﬂ%R:"el% edegree of
(S2) {nﬂ) of QU|de used in _the second

gui de*fi&t PFRBo XWP poFyINRERPRSER H¥vIEdNGafi SFFLERein which

foll ow

e et ofr At Paput e -FeRaEng, FarLaHPARTe  4PeEs degicgnga secona

S2 i nul a; S1/ S2 15. N
o110 PR ket %ageﬁ“ﬁ?n98ﬂ¥wsﬁ929ﬁegsw&ﬁ3r.8 phFye guade:

carbon £€1n uce nnre

Si nce’an ar%na?lc ﬁygymerl%gnpgﬁX&CSy Srgaﬁgedggﬁglngettlng
the Péi’{ﬁ%i?{né? 2L8GLL 086! SnhCHRVEL L F%)ngg?%_& in se-

tion sys 'S necessary o f eed

0 YUELe 13, LR TERSR Q! oL Eo LAY, ROCHEEG R o

feedi fge r gt £305 lﬁetﬂggéeQuEHSDQE¥QEﬁgV§El§4polymerizer de-
vices may be in the following relationships: 51 = S2 =
53 = 54 =2 ...., wherein S1, S2, S3 and S4, respectively,
represent the total outer surface areas in the first,
second, third and fourth guide-wetting fall polymerizer
devices. Further, the polymerization reaction tempera-
ture may be the same among all of the polymerizer de-
vices. Alternatively, the polymerization reaction tem-
perature may be varied so thét the polymerization reac-
tion temperature is increased in accordance with the
order of arrangement of the polymerizer devices (i.e.
from the first to last guide-wetting fall polymerizer
devices in the above-mentioned system). Similarly, the
polymerization pressure may be the same among all of
the polymerizer devices, and, alternatively, the polym-

erization reaction pressure may be varied so that the

polymerization reaction pressure is decreased in accor-
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i es depending on the polynerization degree thereof and

the pol ynerization degree of the aromatic

pol ycarbonate to be produced; however, for exanple,

when the aromatic polycarbonate is produced at a rate

of 1 t/hr, the 5 feeding rate of the nolten prepol yner

is generally in the range of 1.63 to 1.5 t/hr, which

is larger than the production rate of the aromat i c

pol ycar bonat e 10 to_ 500 kg/hr. [0118] The reaction

for p BBE@|WétphéhﬁrBFQFFCOEogﬁraTQBESPﬁoﬁgtéhﬁrgﬁﬁﬂﬁérlzer
aromat.i ¢ di hydroxy caonpound and the diar car bonat e

can b eEéPFBr Lqewir t AEEE GQFnﬁlﬁsEaFS 1pg tp°H¥W€§éFer -
i f desired, ggrea tion can.als erformed in the

pr eseREESBf 8 Faf gyefﬁ?nFﬁgnﬁgrﬁ¥§§ emgd |ncrea3|ng
h Wt h
cat ar YOLTBH harton SRl ¢ [ T A6 O B ALY Poly-

conventlo I use

|
0115 %?%%%Yés L? efalirDsc s hrcl GuEs hgaﬁé%.88§*&P9 fall
o0 2 8L mEELALy aagvséeggagak@h'nessefsﬁ gL Re.watEling fala

Toxr de 'um ydrOX| ass| um
h d d k
ot {25°%é??ﬁ§9 qEFHE6 T, e SopliBorBh B HELES to thereby

ammnme}égg%stﬁé peﬁﬁeﬂlg Qibﬂedéﬁgg” de'tumsnp%ferred

hydri de, suc un1nun1 sod

bor onglhyr { de @aéai ebuage! Qukfaem,@%unk §9P owmhy d5£ dene
hydri des of an alkali netal and 25 of an al kaline
eart hgyedl us88Chnagndi £ 04 BY8aL0Get69ng fall polymerizer
device and the total outer surface area (S2) (mz) of
the guide used in the second guide-wetting fall poly-
merizer device satisfy the following formula:
1 <= 81/82 < 20.
It is more preferred that the total outer surface areas
S1 and S2 satisfy the following formula:
1.5 s 81/82 < 15,
[0116] In the present invention, the aromatic poly-
carbonate is produced at a rate of 1 t/hr or more.
Since an aromatic hydroxy compound by-produced during
the polymerization reaction is removed from the reac-
tion system, it is necessary to feed the molten pre-

polymer as a raw material into the polymerizer device

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

[0117] The feeding rate of the molten prepolymer var-




10

15

20

25

sodi um hydride and cal ci um hydri de; al koxi des of an

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

l'i thi um met hoxi de, sodi um et hoxi de and cal ci um net hox-

i de; aryl oxides of an alkali netal and of an al kaline

5 earth netal, such as |ithium phenoxide, sodium

phenox- ide, magnesi um phenoxi def4Li O Ar-CLi wherein

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

Ar is as defined above; organic acid salts of an
aIkal%eﬁeﬂapenéhﬂgoPnaﬁhalRaﬂYﬁéréaﬁFhoﬁeﬁagre§u@he§§°f and
l'ithiumacetate, 10 cal cium acetate and sodi um

benzokte; P?%ﬁ@eEbﬁﬁéﬁﬁﬂsdeg§9@hoﬁstaﬁnére%ﬁaéc PPAgcarbonate
acetate and zi nc phenoxi de; boron conpounds, such as

bor ont@xP@ePTeRRFed achawessr . of ok pEeEPLe . tWhﬁBtﬁ?P aromatic
borate, tributyl borate, triphenyl borate, ammoni um

bor at®% Y%%F%%%%F%dlﬁypfﬂéuc?c@ f rﬁuF%te(RfRéRﬁv-‘zﬂ)f NBhe

(R R2 wherein Rl and R4 are as defined

abov PHoR bRt uhﬁ‘ﬁo‘i“%%lé%nr%’ﬁ?af’lg'@ﬁ? edSpgepAgally in

f I R1IR2R3R4) P R2R3R4) ,wh

ag[jwdif?%r FIEE GoF | Dol abbvb- > oH Lo RbfBobfddaAragachhan the
I id t t 0

1 A TEY U r i EBR SRGRAF bRchOT Y BRRpPRate by 10 to

et ho §d| . germani um conpounds, such as germani um

oxi de, ger |un1tetrachlor|de ger mani um et hoxi de and

ger MR PreBfK! d8adiiby HIROUNINLAUE 8% dbndl il po1y-

ad n oxi de, tirn car

25 taéﬁbaﬂ&&%@aunéﬁe hé%rngtfa &1 QAo 2 OUBmBbuna and the

aryl oxy 6
diaryl carbonate can be performed without using a cata-

lyst. However, if desired, the reaction can also be
performed in the presence of a catalyst for the purpose
of increasing the polymerization rate. With respect to
the catalyst, there is no particular limitation as long
as the catalyst is conventionally used in the art.
[0119] Examples of catalysts include: hydroxides of
an alkali metal and of an alkaline earth metal, such as
lithium hydroxide, sodium hydroxide, potassium hydrox-
ide and calcium hydroxide; alkali metal salts, alkaline
earth metal salts and quaternary ammonium salts of bo-
ron hydride and of aluminum hydride, such as lithium
aluminum hydride, sodium boron hydride and tetramethyl
ammonium boron hydride; hydrides of an alkali metal and

of an alkaline earth metal, such as lithium hydride,




group bonded to tin, such as ethyltin tributoxide, and
organoti n conpounds; |ead conpounds, such as |ead

oxi de, lead acetate, |ead carbonate, basic |ead
carbonate, and al koxi des and aryl oxi des of |ead or

or ganol ead; onium 5 conpounds, such as a quaternary
ammoni um salt, a qua- ternary phé&Sphoniumsalt and a
quat ernary arsonium salt; antinony conpounds, such as
antinnné oxi de and antinony acetate; nanganese

conpotft

$uns BEATASenAiga SR G4, BECEEES  nRddRRddes Of an al-

carbopat e and nanganese borate; 10 titani um conpounds,

such
titan

gi 8¢, 2Bl ROkPddSe SRF TR JebRildesSUGH s

such as zi rcqni um

elti PahPdnP

; and 2i i d
apeta#gghiﬁgcQékbﬁggb;gggggﬁﬁﬁgF%@QX1§ﬁda&PyF&%Q&E? gethox-
Thesol08Y hPE¥iok aRSnat 6Bq LKA, BetAly B of sn alkaline

nbi natjion. Th t _of _the. cat t di -

5 oly PeskRaelat, o59eh, a8 derBAEn BrEReriBey FROERophenox-

to 1

%

0:1 % wei ght , re preferably from 10-8 to 10-2
yider ReotBatlly pfBRRAE RS horRET pliRkehd B3 Bepre-

di hy- 1 | . -
Iy sggtgrgﬁya ?gﬁ&%?ggéggﬁathabngg-ﬁﬁatwhereln Ar is as

transesteri

I'ca e p yneri zation

cat al <¥éhHé§3aQSO§E ahgﬁagﬁgahﬂiﬁi Eaﬁ??y%@f' aB2hikali metal

aromati c po

car bonat such a polymerization

catal ys§ &8 EBkShKaEQP@d¥§E§ﬁ|%e@%&?cgukﬂeaﬁrﬁﬁ%ﬁﬁhﬁﬁacetate,

25 of the aromatic polycar
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onate. Therefore, it 1s pre
calcium acetate and sodium benzoate; zinc compounds,

such as zinc oxide, zinc acetate and zinc phenoxide;
boron compounds, such as boron oxide, boric acid, so-
dium borate, trimethyl borate, tributyl borate,
triphenyl borate, ammonium borates represented by the
formula: (R'R*R’R?)NB(R'R’R’R*) wherein R', R?, R*® and R*
are as defined above, and phosphonium borates repre-
sented by the formula: (R'R’RR')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
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ferred that the anount of the polynerization catalyst

used is as snmall as possible. In the nethod of the

present invention, the polynerization reaction can be
efficiently perfornmed and, hence, the anmount of the po

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

ot her advantage of the present i®éention is that a

high quality aromatic pol ycarbonate can be produced

due to the small anount of the pol ynerization

cat al §EPUPeRRPAed §§ tAnthéUChnAs gtbiydidiie tributoxide, and
pol ycar bonate. 10 [0122] In the present invention, )
t her eOF9aRg AR CPEROURgs ;| lerdaCopRoRnds .- ssisdc@s Jead oxide,
t he 2Eter|al used for the guide-wetting fal

pol ynePRderCaERE éﬁ&dacﬂFgénaﬁ§edbP&ﬂ¢céﬁﬁ@cﬁ@ﬁ?Qﬂ%§e

pol y zer device with anqgther polynerizer device or

t he I?i Ox?ﬂgsnﬁPgrP5V1P§18§ﬁepfléeépl9r38F€€P€&eP@0nPnlum

stai nl ess st bon st eel Hast el | oy, nicke
titanFaW?OEHﬁsn1ﬁHF offeP gPPpEGERALY, gURORIASALL. a qua-

havi hi - d
our f aLeTBAEPnERRAPRPRI PR B0 1E . PP QURKPERACY grsoniun
| | i t
CxaPLELLD: %n‘cngsﬂgh%wg%?a 337 L 58608y Shifony” %Ell%?s and
| |1 f d
The afabaieh¥oabberd mmaRBEEsTe. LaRBETRE"  purfloacomanaa-

the pgesent éegﬁgt'mgnggge gCURELBYLHA LRg £ Ba se borate;

|ndependent?y represente y the tof OWM ng Tor- 5

Mul @'t $Banium compounds, such as titanium oxide, alkoxides
and aryloxides of titanium; and zirconium compounds,
such as zirconium acetate, zirconium oxide, alkoxides
and aryloxides of zirconium, and zirconium acetylace-
tone.
[0120] These catalysts can be used individually or in
combination. The amount of the catalyst used is gener-
ally from 10°'° to 1 % by weight, preferably from 1077
to 10™' ¢ by weight, more preferably from 10°% to 1072 %
by weight, based on the weight of the aromatic dihy-
droxy compound.
[0121] In a melt transesterification process, the po-
lymerization catalyst used generally remains in the fi-

nal aromatic polycarbonate, and such a polymerization

catalyst is likely to adversely affect the properties

of the aromatic polycarbonate. Therefore, it is pre-
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[0124] O Il -(-0O00Ar-)-- 5 [0125] wherein Ar is as

defi ned above. [0126] It is especially preferred that

the aromatic polycarbonate has a recurring unit

represented by the following fornula in an amount of

85 mol % or nore, Dbased on the total weight of the

recurring units of the 10 aronafi’c pol ycarbonat e:

[0127] " I CH3 OCO--a | CH3 15 1[0128] In general,

t he aronatictﬁglycarbonate pro- duced by the nethod of

the pfESERA FRFENTPEN3EBHPEL RE, thes PRI¥EERIFt IgnoGRtalyst

a hydroxyl .group or _an _aryl car- bonate grou

repregﬁﬁﬁea b?stﬁ@aﬁglP&w%ﬁﬁsﬁbﬁﬁula;nzﬁg?OTEETog ofy the

5 CQAr %O 30% wherein 5 is.the sane as Ar 3 qr Ar4

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

each independently represented by the following for-

mula:
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69 When the aromatic pol ycarbonate contains, as ter

m nal

groups, both a hydroxyl group and an aryl

carbon- ate group, there is no particular limtation

W th

re- spect to the nolar ratio of the hydroxyl

group in the 5 aromatic pol ycarbonate to the aryl
carbonate group in the aromati c 88l ycar bonat e.
However, the ratio is gen- erally from95/5 to 5/95,
preferably from90/10 to 10/90, nore preferably from
80/ 201042%d/80. It is es- pecially preferred that the
aromati c pol ycarbonate has 10 the term nal aryl

car bonat e groups, wherein 85 %ﬁﬁr nore of the

term nal aryl carbonate groups

re phenyl carbonate

groups. [0131] The aromatic f&Garbonat e produced by

t he

nmet hod of the present invention may conprise a

plural - 15 ity of aromatic polycarbonate main chains,

wher ej

pol ycar bon maj n_chai ns

mat
colle g? é%bnpd’édlgt hisis e‘?%te e e%%?v%ne SI de

chain f%heter-

ected fro

gh
gr oup cons:]lstl hy of %?Pee%%are*f I?rh e@rér% d* B eJ'le]Peraromatlc

i nk
cont

Z? &ggrkggé%haggﬁa BF th%ng ero&%@%%%%ﬁ by the

onate gener

from QOQ%W;HP&EP%;_% ar sgsgg@hﬁtf 62768, b1’ 4 %:{’91'8 e.

% nore prefe

rom?o

Carboﬂé&@dlbﬂkﬁﬁéstoegﬂt@bg ﬂt' g?ew%%@ﬂkkgngrunits of the

pol ycar bonat e mai n chal ns.

en t omatli c

pol ycarbraat g ﬁemyahﬂsoriste.

[0127]

s
oco@ C
!

CH,

{0128] In general, the aromatic polycarbonate pro-
duced by the method of the present invention contains,
as a terminal group, a hydroxyl group or an aryl car-
bonate group represented by the following formula:
[0129]
———O&OAr

[0130]

wherein Ar® is the same as Ar’ or Ar* defined

above.
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70 erolinkages in the above-nentioned anount, it is

possi- ble to inprove the nelt fluidity of the

aromati c poly- carbonate during the nelt-nolding of

the aromatic poly- carbonate w thout sacrificing other
properties of the 5 aromatic pol ycarbonate. Therefore,

the aromati c poly- carbonate con®&i ni ng heterolinkages

in such an amount s suitable for precision nolding

and can be nolded at a conparatively |ow tenperature.

Thus, suchWafnatbe anePatpel pedyeanepeaganchetadeg.fep ter-
produ0|ng a nolded 10 article having excell ent

propePiPes. IFAPPRer POBY @i PYdragYsf IReter 8rAnRAgASY1 carbon-
contalned in the aromatic poly- carbonate in such an
amounfte 9r?§PpOEQFB?elﬁongheﬁféhcuﬂﬁE roldtagiepcrdth re-

whi ch Ieads to energi saV|n% %0134 The aronmatic
pol ycEPBBhat® pRBdTICEAThTAERE 95 HBENBYISPX¥he I5PEBeAR the

i nvention contains supstantiall no inpurities
kbmev%??m?ﬁbcaPB ERL BBP§EaFBoﬁB?earBFoGBEBBHB§etﬂ€°uP in
met hod, of the resen i nventi cont ai | eas

e FARE Y el i AN A, &&%n’%‘—i‘?c‘?njgs gen-
f | kal t d I k h
AR A RE N T A U R

to 1 PP prﬁéfé%E%%f%£8§l§ Qgémtgo é BB”EP/EEre It is es-

preferably’ from erns 0

tOtaLpéE{g f% géeféggéh 5@'tﬁ£0g§oﬂg 18lbggkgggsggé@e has

met al” at ons ent Tn t aromat i ¢ pol'yca

[ 01354 ndhedhiea 2rREPL egrwﬁae@ogfoaﬁgtiaﬂsgeffﬁt 85 % or
more of the terminal aryl carbonate groups are phenyl
carbonate groups.

[0131] The aromatic polycarbonate produced by the
method of the present invention may comprise a plural-
ity of aromatic polycarbonate main chains, wherein the
aromatic polycarbonate main chains collectively have
bonded thereto at least one side chain through a heter-
olinkage selected from the group consisting of an ester
linkage and an ether linkage.

f0132] The amount of the heterclinkages contained in
the aromatic polycarbonate is generally from 0.005 to 2
mol %, preferably from 0.01 to 1 mol %, more preferably
from 0.05 to 0.5 mol %, per mol of carbonate linkages
contained in the aromatic polycarbonate main chains.

[0133] When the aromatic polycarbonate contains het-
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71 conpound of the aromatic polycarbonate is not nore
than 1 ppm preferably not nore than 0.5 ppm nore
prefera- bly not nore than 0.1 ppm such a snal
anmount of the netal conpound has no influence on the
properties of 5 the aromatic pol ycarbonate produced by
the nmethod of the present inventricon, so that the
aromati c pol ycarbon- ate has high quality. [0136] In
the nmethod of the present invention, it is nost
pr ef eeredinkages an &hemabovepolepdtdobedatamopnd-, i@ is possi-
pol ynmer produced froma high purity aromatic di hydroxy
conpolAd Aadiampkeyk pbei meldi Flypidddybofatbe bgomadfic poly-
whi ch contain substantially no hal ogen atons, so that
t he hﬁﬁéﬁéﬁaﬁﬁoﬁﬂ€éﬁgeﬁheomeﬂﬁem&ﬁ@d@@eéfaﬁb@aﬁﬁ@matlc poly-
pol ycarbonate is generally not nore than 10 ppb. By 15
t he” nE&RbaNBtet HétppuseraCrAFdgingn otheri prppesithles ©f the
produce an aromati c pol ycarbonate having a hal ogen
at om 2EBREERE BPLHEETREPEtLhanTBEHPEOTBr eblef aBT9mABLC POly-
nmore than 1 ppb. Thus, it is still _ another advantage
of th%arB?%gEﬁtcPﬁ§€ﬁPFBH Fﬁ&?rgﬁlQ%PE@ﬁEFy fgh an amount

qual it rod 20 uct which s free fromthe adverse
effecf% g‘éﬁEEBlBnyF hBrﬁFé§éHE‘e‘“811dFr§Hoseﬁ §88nPecgplded at
be obt ai ned. LQ i E %hod of the present

i nventi SATRAEA LAYy HVaﬁEmPﬁrF gEeit TRUHosTrdP e o2T0
stablM roduc an, aromatic ycarg ?ate Wi

h

7l uot et SnPSFYeREL8akE) sanl 35t PERESE B woLdea

p0|ycg£pfgféeh591n8 excellent properties. Further, by vir-
tue of heterolinkages contained in the aromatic poly-
carbonate in such an amount, it is possible to shorten
the molding cycle, which leads to energy saving.
[0134] The aromatic polycarbonate produced by the
method of the present invention contains substantially
no impurities. However, the aromatic polycarbonate
produced by the method of the present invention may
contain at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of generally
from 0.001 to 1 ppm, preferably from 0.005 to 0.5 ppm,
more preferably from 0.01 to 0.1 ppm, in terms of the
total content of alkali metal atoms and alkaline earth
metal atoms present in the aromatic polycarbonate.

[0135] When the amount of the above-mentioned metal
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72 long time. Such advantage is achieved by the use

of the specific polynerizer device as apparent from

the Exanples below [0138] Hereinbel ow, the present
invention will be de- 5 scribed in nore detail wth
reference to the followng Exanples, which should not

be construed as limting the scppe of the present

invention. In the foll ow ng Exanpl es, various

properties were neasured and eval uated by the

f ol | ovdmgowed hotisthd OafOi38i.c (19l Nvabeonater agenot more than
nmol ecul ar wei ght (M) of an aromatic pol ycarbonate:

The nurigem. gveebefealnby ecot anonei tinen (Wh) ppmanmore prefera-
aromati c pol ycarbonate is neasured by gel perneation

chr onatvgreiporecPd)ar sol Yeppm, t euchgdswalitaapount i £ the
15 izing the nol ecul ar wei ght conversion calibration

cur verelobt morrpuRd haespecinfbuemee spanthe dproperties of
mono- di sperse pol ystyrene sanples, wherein the

mol ecttrasgnathic mlyGarkemhte DFepieeedndEuthe nethod of
represented by the follow ing fornula: 20 MPc =

0. 359N PCEFTE vierRRr il dpe FepFaentRe t aEoRdT ¢ p@tycarbon-
wei ght. of the aromatic pol ycarbonate and Ms

r epr esentas 5 gh IRl ar wei ght of the standard
p0|ysf&&£2% In the method of the present invention, it is
most preferred to use an aromatic polycarbonate pre-
polymer produced from a high purity aromatic dihydroxy
compound and a high purity diaryl carxbonate, both of
which contain substantially no halogen atoms, so that
the halogen atom content of the produced aromatic
polycarbonate is generally not more than 10 ppb. By
the method of the present invention, it is possible to
produce an aromatic polycarbonate having a halogen atom
content of not mere than 5 ppbk, preferably not more
than 1 ppb. Thus, it is still another advantage of the
present invention that an extremely high quality prod-
uct which is free from the adverse effects caused by
the presence of halogen atoms can be obtained.

[0137] Thus, the method of the present invention has
an advantage in that it is possible to stably produce

an aromatic polycarbonate without fluctuation of the

molecular weight of the aromatic polycarbonate for a
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rene. [0140] (2) Color of an aromatic pol ycarbonat e:

Usi ng an injection nolding nmachi ne, an aronatic

pol ycarbonate is subjected to continuous nolding at a

5 cylinder tenperature of 290 C and a nold tenperature

of 90 C to thereby obtain test specinens each having a
length of 50 nm a width of 50 nmand a thickness of

3.2 mm The color of the aromatic pol ycarbonate is

eval uated with respect to the obtained test specinens

10 i nlerg ot teece Suahth advardiddens sretdidevedohy sdiomse of
Inter- nationale de |'Eclairage 1976 Lab D agram, and

the St |speettiofpelwmertzespdeviensas sapRrprentefrpm the
terms of the b*-value. [0141] (3) Tensile el ongation

of arExamnpdes cbpbdwcar- 15 bonate: Using an injection

mol di ng machi ne, an aromatic polycarbonate is )

subj elcdEiBt 0 Hereingedrwa die maesentepyeaitdod §ftldgde de-
C and a nold tenperature of 90 C to thereby obtain a .

t est SPeEheRnihdle¥r) etttk Beforence thpefollowing
tensile elongation (% of_ the obtained test specinen.

i s nmERERREES n Wekeh gureld BAtt PR eNfFTERdgas| HiBsiing the
(4) Amount of heteroli nkage(sé contained in an

ar onetSPH Ry o REgEer LS AR E RNt of t he

above- rrentIII{)ntetge hfegle é’v&ix{‘éa@f&ﬁﬁlgé various properties were

measured and evaluated by the following methods.
[0139] (1) Number average molecular weight (Mn) of an
aromatic polycarbonate:

The number average molecular weight (Mn) of an
aromatic polycarbonate is measured by gel permeation
chromatography (GPC) {solvent: tetrahydrofuran), util-
izing the molecular weight conversion calibration curve
obtained with respect to the standard mono-disperse
polystyrene samples, wherein the molecular weight con-
version calibration curve is represented by the follow-
ing formula:

Mpc = 0.3591Mpgt 2382

wherein Mpe represents the molecular weight of
the aromatic polycarbonate and Mpg represents

the molecular weight of the standard polysty-
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pol ycaf bt WRPQFIEERIOHS

(an ester |linkage and/or an ether |inkage) contained
in an aromatic polycarbonate is neasured by the
nmet hod de- scribed in International Patent Application
Publication No. WO 97/32916. 5 [0143] (5) Anount of
an al kali netal conpound and/or an alkaline earth
nmet al conmpound (hereinafter, refesred to as
"al kali/al kaline earth netal compound"”), which are/is
contained in an aromati c pol ycarbonate: The anount of
an al kal i /:¢%al i ne earth netal com 10 pound (in terns
of the total content of alkali nmetal atons and
al kal i ¢k4@hrt H 2eCalloat ofs an irioote tdce /rosl y cearitomi atesc
in an aromatic polycarbonate, is neasured by an ICP
met hod. [ H=ig (¥ Haiegehortmed ¢bny eneclingn apopsemetic
poly- 15 carbonate: The hal ogen at om content of an
ar oneR P EYparperate pbpaseb iechedstip edonyingpus molding at a
chromat ogr aphy. Exanmple 1 20 50145 An _aromatic
1% a ud de-neidi hemparature
pol yneri zer device shown in Fig Al'l parts of the
devi @F a3 adee o"Fh%Jf%IPEﬁI%‘%Ea%’tleE?SEXSP%‘éb'Pe?%reach having a

aromati ¢ pol ycarbonate di scharge :

ol yriie '%%?%d&‘?qo%‘ib%ho‘g ﬁ‘é%l?’i‘@r?;'&’?l‘a’éﬂ%és of

UL e P el S o A S e 1o

reve%%%luated with respect to the obtained test specimens
in accordance with the CIELAB method (Commission Inter-
nationale de 1l'Eclairage 1976 Lab Diagram), and the
yvellowness of the test specimens is expressed in terms
of the b*-value.
[0141] (3) Tensile elongation of an aromatic polycar-
bonate:

Using an injection molding machine, an aromatic
polycarbonate is subjected to molding at a cylinder
temperature of 290 °C and a mold temperature of 90 °C
to thereby obtain a test specimen having a thickness of
3.2 mm. The tensile elongation (%) of the obtained
test specimen is measured in accordance with the ASTM
D638.

[0142] (4) Amount of heterclinkage(s) contained in an

aromatic polycarbonate:

The amount of the above-mentioned heterolinkage(s)
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conical. Wth respect to the dinensions of the poly-

nerizer device and the guides provided therein, L =

1,000 cm h =900 cm D =500 cm d =40 cm C = 155,

5r =0.3cm Si =250 n2, A= 19.625 n2, B = 0.1256

n2, and A/B = 156. Further, the dianmeter of each of

the holes of distribution plate7a is about 0.4 cm

The up- per portion of the casing has vacuum vent 6 at

an upper portion thereof and introduction port 9 for

an i néan &8tgaslankageowned/por mnoethlesr ddhkakent kentained in
the polyner- izer device has an external jacket, and

t he i A8i deophtichpopycpmbeonadge dsvimeasiugseldedtyedhet meghod de-
C by passing a heating nmediumthrough the jacket. The

pol yngFrzepddén ngernasipnpdt PatentodpmiiichtionpPuddication
prepolyner is fed 15 to the polynerizer device and

uni f olet yWai 87/BBALEd to guides 4 through

distribution plate 2. [0146] Specifically, the

produtfiéadlof G Hwmnrt ©f RN yHrdbhdtet dlacompawderpd/or
as follows. Into nolten repol yner feeding zone 3 of

t he p%Py%FP%éPedevr‘éB mﬁgaéocemﬁppﬁéolﬁgpyeﬂ@éfaer referred
nolten aromptic pol ycar bonate re- mer (nunbe

aver ab® ﬂﬁIeEﬁFQE %é?ﬁﬁ%lPﬁh?a Ehoﬁéfa t APB @annﬂetw?lch
using_a feedin erein the

pol yCaT B %Oﬁrgbg?%? ﬁadab"s@ﬁtﬁpeBaﬁgaarbynate

t h | th di t I
ﬁ:? °0 of QR osbsnt n%\?ea?geﬁésﬁgﬁgggg SatR) Aerge com-
g$9u9§eplﬂakg£%én§9 éﬁezggtgi EB%%E”%' gnalkali metal

atoms and alkaline earth metal atoms), which are/is

prep

contained in an aromatic polycarbonate, is measured by
an ICP method.
(01441 (6) Halogen atom content cof an aromatic poly-
carbonate:

The halogen atom content of an aromatic polycar-

bonate i1s measured by ion chromatography.

Example 1

[0145] An aromatic polycarbonate was produced using a
guide-wetting fall polymerizer device shown in Fig. 2.
All parts of the device are made of stainless steel ex-
cept for aromatic polycarbonate discharge pump 8. In
the polymerization reaction zone of the polymerizer de-

vice, the upper portion of the casing is cylindrical,
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feeding zone 3, the nolten aromatic pol ycarbonate pre-

pol ynmer was continuously charged into polynerization
reaction zone 5 through distribution plate 2 and al 5
lowed to fall along and in contact with guides 4 to
thereby perform a polynerization reaction of the

nmolten prepolyner. The pressure7sn the pol ynerization
reac- tion zone was nmintai ned at 80 Pa through vacuum
vent 6. During the polynerization reaction, the

produed the ldvemttapeodédcpeobbiben eof atheé ngasihgfionreverse
the I ower end por- tions of guides 4 to | ower tapered
portieenicabf MWidh eespaptofta Hdrepdliedixns dulvitde poly-
was di scharged through outlet 7 at a flowrate of 5.5

t/ hr B3r taeomedeclen| gnd chrd onnide e Revei¢ed ptipreine L =

t hat the anount of the 15 aromatic pol ycarbonate at

| owerl t@fer@®. dort i PP 19amwald = IRt Rt |9 TrafPt@Pned = 155° .
al most at_a predeterm ned level. [0147] The nurrber

aver dye il 2@ arShet ghi0 (vh) 2of 4ohé 2% dhmt Bc= 0.1256 m’
polycarbonate product_ di scharged throu di schar ge

ot t L /B AR~ | R Rt W [ K @ Foher tne
st art of t he o%:eratl on was 10,500, and the aromat

pol y&'ft TR HRP et et | BhtaRerbr0- _cm The up-
68 o ""'%‘iefgﬁtaq{é & il | SoAng SR Lot Fentt €'af%n upper
A R 5% B v

31 00%a 0%, AN ! %or@f’&n NS B ! et 2nePTho1ymer-

izer device has an external jacket, and the inside of
the polymerizer device i1s heated at 260 °C by passing a
heating medium through the jacket. The polymerizer de-
vice has inlet 1, from which a molten prepolymer is fed
to the polymerizer device and uniformly distributed to
guides 4 through distribution plate 2.

[0146] Specifically, the production of an aromatic
polycarbonate was performed as follows. Into meclten
prepolymer feeding zone 3 of the polymerizer device was
continuously fed a moliten aromatic polycarbonate pre-
pelymer (number average molecular weight (Mn): 4,000)
through inlet 1 using a feeding pump, wherein the mol-
ten aromatic polycarbonate prepolymer had been prepared
by reacting bisphenol A with diphenyl carbonate (molar

ratio of diphenyl carbonate to bisphenol A: 1,05} and



had nunber 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, respectively. Further, when the aromatic poly

5 carbonate products were shaped into sheets, the ob-

tai ned sheets had no polymer mass having too high a

no- | ecul ar weight (such a polynegs nmass generally has

a size of 1 mmor |less and can be visually observed

due to the difference in refractive index between the

pol y h8dnkeenamaintdioeleatpdsDi bAs ofremshekten prepolymer
surroundi ng the polynmer nmass). [0149] Wth respect to

the tfesdbhgakned arothei wolpehyeapietdtepolkacavbonate pre-
properties thereof were nmeasured. As a result, it was

f oundrehymerhwaar onntioupukyrarhenge8 ansocpaiympzdzation

t he above-nentioned al kali/al kaline earth netal
conpotf@cthonnzanduht tbropghnfdsonibvtdonsppphie gi aAnd al-
terns_of the total content of alkali nmetal atonms and

al kal 1eee@atehfadiaplapendndahl AaAtachardgbngnides 4 to
(chlorine atonm) content of less than 1 ppb, and that

20 t hERQF®RYitPRTIPER AcPRlBPERkaBELS! EBACALABIOENthRemolten
aromati c pol ycarbonate was fromO0.12 to 0.15 nol %
ExanpPt® 30{‘35] ﬁ?@pﬁ%ﬁfdﬁ%nﬂbft% %E?Jdﬂ%ﬁ’%zatmn reac-
pol ycar bonate 2 ormed using the_ s

pol yn’é’r‘?’ie?o’?j%v‘i"i‘% ‘B@EBE%I‘% aFnSExgﬁpFBr?ugh vacuum vent 6.

of “CHE B VR 2P LBt Cee hhSRcERRPRbon: - he%pE8dSeda aro-

matic polycarbonate falling off from the lower end por-
tions of guides 4 to lower tapered portion 11 of the
casing of the polymerizer device was discharged through
outlet 7 at a flow rate of 5.5 t/hr by aromatic poly-
carbonate discharge pump 8 so that the amount of the
aromatic polycarbonate at lower tapered portion 11 was
constantly maintained almost at a predetermined level.
[0147] The number average molecular weight (Mn) of
the aromatic polycarbonate product discharged through
discharge port 12 at a point in time of 50 hours after
the start of the operation was 10,500, and the aromatic
polycarbonate product had an excellent color (b*-value:
3.2) and a tensile elongation as high as 98 %.

[0148] The aromatic polycarbonate products, which
were discharged through discharge port 12 at points in

time of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and
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ously fed a nolten aromati c pol ycarbonate prepol yner
(nunber average nol ecul ar wei ght (WM): 3,500) through

5 inlet 1 using a feeding punp, wherein the nolten

aro- matic pol ycarbonate prepol yner had been prepared

by re- acting bisphenol A with di phenyl carbonate

(molar ratio of diphenyl carbonate to bi sphenol A:

1.05) and had been naintained at 260 C. In the

pol yneri zer device, 10 the polynerization reaction was
per f oPnBB0Uhderssabtest dhei akhytt hé sheeopemditibonssaably
in Exanple 1 except that the pressure in

pol yneadzaunberraveraga mohecBlagswehghntaiMed af 100500,
Pa t hrough vacuum vent 6, thereby producing an

aronat? e>pot ytar dORat £0. BaPi n§0t heOpol §rbe8, el Pza6PoANd

reactjon, the produced aromatic polycarbonate was

conti htioelPy Beseeatieelyhr Juithen | othen athey 4tematic poly-

rate of 6.5 t/hr.qéOlSl] The aromatic pol ycarbonate

pr oduCREPORME @ hPToRR et 8 ¥eRar ghapedr bugh aheehas gthe ob-

port 12 at points in 20 tinme of 50, 100, 500, 1,000,

2, 000t aneposheepphafddns, POLYReLBaast baving tearkigh a mo-

the operation, stabl% had nunmber average nol ecul ar

vei gt S Wi bobsuch gopolymgsomass ggeneyatby has a

7, 65031._27 60{) nd 7,600, re- spectively., Further, when

the armmtd JJfpj:cﬂ"K/‘c:%lrr T3F 228 (RBRE e fRrEIEnapegrved due

into,sheets, .1 obt ai ned sheets 79 had no pol ynmer

mass ‘éﬁﬁﬁ% Q%égéﬁ?ﬂ9%1+ﬁﬂﬁﬁikiﬁt%¥ﬁ égx[ B9¢eRy the poly-

resp%gr tn?aég]eaﬁc{]uostﬁ)grt' af)(;]:te idargs(,moa Ia(t: sheet surrounding the
polymer mass).
[0149] With respect to the thus obtained aromatic
polycarbonate, various properties thereof were measured.
As a result, it was found that the aromatic polycarbon-
ate contained the above-mentioned alkali/alkaline earth
metal compound in an amount of from 0.04 to 0.05 ppm
(in terms of the total content of alkali metal atoms
and alkaline earth metal atoms) and had a halogen atom
{chlorine atom) content of less than 1 ppb, and that

the amount of the heteroclinkage(s) contained in the

aromatic polycarbonate was from 0.12 to 0.15 mol %.

Example 2
[0150] The production of an aromatic polycarbonate

was performed using the same polymerizer device as used
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pol ycar bonat e, various properties thereof were

measured. As a result, it was found that the aromatic

pol ycarto 5 nate contai ned the above-nenti oned

al kali/alkaline earth netal conpound in an anount of
from0.03 to 0.04 ppm(in ternms of the total content

of alkali nmetal at- ons and al kat&ne earth netal

atons) and had a hal ogen atom (chlorine atom content

of less than 1 ppb, and 10 that the anmount of the

het er bt i Bkame{s) 1 cor@pdgidiidal 1t helrtoreritten prepolymer
pol ycarbonate was fromO0.08 to 0.1 nol % Exanple 3

[ 0153feeding opené c3 pof yehe bppbymenhsepr dgduéed Wabngontinu-
15 two guide-wetting fall polynerizer devices (i.e., a
firstopplyriked zzrmekbier carome bligceohdcpobynetezBFepelymer
vice) connected in series, each of which is as shown

in FRmber myverzge snple@atdr gfeigat déVndes3ap@0jparough
of stainless steel, except for aromatic_pol ycarbonate

di s Z0darherpin® 8. Fepd by yRwFP zatheRreiBatheoRolbae aro-
5 of the first polynerizer device, the upper portion

of tRATIGRNYFRTRYPITRPEAPOLERRT t hRd| Boer PEperEgd by re-
portion of the casipg is reverse conical. W

P eapdtt 18 (HEPRROTHhrR | BHES of LORRAT S r SETPRRgHer (Bepar ratio

e e IR PSSR0 P SRR IE R, £GP a8 R

0,2 5, N 0008, o F0 0, B o G e e

of méﬁéié%ﬁ§ﬁ£}féé%f%&3}é%é%E%% was performed under sub-
stantially the same conditions as in Example 1 except
that the pressure in polymerization reaction zone 5 was
maintained at 100 Pa through wvacuum vent 6, thereby
producing an aromatic polycarbonate. During the polym-
erization reaction, the produced aromatic polycarbonate
was continuously discharged through outlet 7 at a flow
rate of 6.5 t/hr,
[0151] The aromatic polycarbonate products, which
were discharged through discharge port 12 at points in
time of 50, 100, 500, 1,000, 2,000, 3,000, 4,000 and
5,000 hours after the start of the operation, stably
had number average molecular weights (Mn) of 7,600,
7.600, 7,650, 7,600, 7,650, 7,650, 7,600 and 7,600, re-

spectively. Further, when the aromatic polycarbonate

products were shaped into sheets, the obtained sheets



0.2 cm On the other hand, the second polynerizer de 5

vice and the guides provided therein have the sane di-

nmensi ons as those of the polynerizer device used in

Ex- anple 1. Accordingly, S1/S2 = 750/ 250 = 3. [01541
Specifically, the production of an aromatic

pol ycarbonate was perforned as feblows. First, into

10 nolten prepolymer feeding zone 3 of the first

pol ynmer izer de-vice was continuously fed a nolten

ar onahgd npobytsmbonatesphepohyneco(highes avéeagdar weight.
nmol ecul ar weight (Mh): 2,500) through inlet 1 using a

f eedi h@15plinp Witie s spadie ol tthen tdhnesnadbittained aromatic

pol ycarbonate pre 15 pol yner had been prepared by

r eact Pagypacphrabe . Avarihusdpphpaykiear bbeaeef( welrgr measured.
rati o of di phenyl carbonate to bisphenol A 1.06) and

had bRenanaesuhlneditavagefound tRapnthel esamgtégobphrearto-
feeding zone 3, the nolten aro- matic pol ycarbonate

pr epohgher coptatpndi kisuabyvehmenbionedi alkali/alkaline

pol yneri zati on reaction zone 5 of the first poly

mer i ZRRTHR VPR EAE hFOMBAURHSER| Bt ABAUPF aPE SrpmePe@p to 0.04
and allowed to fall along and_in contact with guldes

4 to PRRel By EERF 0P shﬁomﬁéh sartentrefceibaldf mehal at-
nol ten prepol The pressure_in the neri_zatjon

reac I8t %ﬁ%lb?etﬁ%rFPr@?t%%l?F%W?ie?néebﬁeeamﬁgl°gen

81 d at 800 Pa th h 6,
o t?fheﬁ*p%f FOher P oaR] ofiOPESRY %ﬁ?f%%vﬁﬁeau&eapb and
nolteq1aE T am?ﬁg%ycgrpgnahetgé fﬁ%age(s?v alned in

|ncreased
the aromatic polycarbonate was from 0.08 to 0.1 mol %.

Example 3

[0153] An aromatic polycarbonate was produced using
two guide-wetting fall polymerizer devices (i.e., a
first polymerizer device and a second polymerizer de-
vice) connected in series, each of which is as shown in
Fig. 2. All parts of each of the devices are made of
stainless steel, except for aromatic polycarbonate dis-
charge pump 8. In polymerization reaction zone 5 of
the first polymerizer device, the upper portion of the
casing is cylindrical, and the lower tapered portion of
the casing is reverse conical. With respect to the di-
mensions of the first polymerizer device and the guides

provided therein, L = 950 cm, h = 850 cm, D = 400 cm, d
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zation degree (nunber average nol ecul ar weight (Mi): 5
5,500), which was falling off fromthe | ower end por-

tions of guides 4 to | ower tapered portion 11 of the

casing of the first polynerizer device, was di scharged
through outlet 7 at a predetermined flow rate by aro-

mati ¢ pol ycarbonate di scharge pusp 8 so that the

anount 10 of the nolten aronatic pol ycarbonate

prepol yner (having an increased polynerization

degr ee) 2at cmheCbet 16Af of r FoReB5t aper 68 po7bdom’ 11Awasl3. 6
constagtly mai nt ai ned al - nost at a predeterm ned

| evel m* [ (BL55]0 Th3 b4 mol.t @mdadoi®ats d 3ol yEarbbaat ethe diameter
prepol yner 15 (having an increased pol ynerization

degr ee¥ @ashcofi- thenhodsbyoéhdigtdibhkbaghpriaket 211s about
into nolten prepoly- ner feeding zone 3 of the second

pol ynr?zem. de¥n cheisothery handedihy) gregnd \wekymesizer de-
the same as the discharge punp 8 of the first ]
pol ynmét¢e erndethecpuifas cprevhdedotbaseynchargefhe same di-
t hrough distribution plate 2 thereof into ] ]

pol ynBeR$herdnafehhPPBncLohe 5Pl YNAELIZREOAGVAEPYHER] in Ex-
i zer device, wherein_the nolten aronmatic §o|ycarbonate

pr epotPRE? has AFFPRENYY £ &1/ 34 ong’ 2P % Toht act
25 i GEET ¢ b R Aol it B SRS UG €1 T (PR i

82 i zat | ti f_t . .
bl y T TEE D GR0F Eom AP HEF REAPACRS aFOS0PA. ¢ MR into

VacUYMYEN! BropHihog EhEaRoLYIBLL73! LENEELERD: polymer-
izer de-vice was continuously fed a molten aromatic
polycarbonate prepolymer (number average molecular
weight (Mn): 2,500) through inlet 1 using a feeding
pump, wherein the molten aromatic polycarbonate pre-
polymer had been prepared by reacting bisphenol A with
diphenyl carbonate (molar ratio of diphenyl carbonate
to bisphenol A: 1.06) and had been maintained at 265 °C.
From molten prepolymer feeding zone 3, the molten aro-
matic polycarbonate prepolymer was continuously charged
into polymerization reaction zone 5 of the first poly-
merizer device through distribution plate 2 thereof and
allowed to fall along and in contact with guides 4 to
thereby perform a polymerization reaction of the molten

prepolymer. The pressure in the polymerization reac-

tion zone of the first polymerizer device was main-
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mati c pol ycarbonate falling off fromthe | ower end por

5 tions of guides 4 to |ower tapered portion 11 of the
casi ng of the second pol ynerizer device was di scharged
through outlet 7 at a flowrate of 7 t/hr by aromatic

pol ycar bonat e di scharge punp 8 so that the anount of

the produced aromatic pol ycarbondtle at | ower tapered

10 portion 11 was constantly naintained al nost at a

prede- termned | evel. [0156] The nunber average

nmol ectihranedeipghBO0MPR dhrougd Meaowmem vepdl ycar Bonang the po-
product discharged through discharge port 12 of the
secondYperiraitiioar r¢evitdenat thel prpdiuged mofliten grof@atic
hours after the start of the opera- tion was 11, 500,

and t Rel¥Farkonatgobyearymate hgvdagcan iagrgased polymeri-
excel l ent color (b*-value: 3.2) and a tensile

el ongAffdRNagericgr 45uBbey, avergpe Medegudast weight (Mn):
pol ycar bonat e products, which 20 were di scharged

t hr oudh>8Pdchihaehpyas falaingopkits frem thee lgwegpend por-
100, 500 1, 000, 2,000, 3,000, 4,000 and 5,000 hours

af t er L{RBSsPE, gugfesnd’ 86e98WP6nta@?&ﬁﬁypoﬁééoﬁu&ﬂePf the
avera%e nol ecul ar wei SNB% of 11,500, 11,550

11 50955 185c88, The BagstipoLEheT1Eessdenhger5vEe, Bgoharged

S PeF UK. gFEI LR, gUETp R REOMALLS BILY g vy ao-

Lg[nﬁg%ﬁ$§sbaégggfg8nggeyggscgagaeh%&ﬁg tgg th@ %he amount
of the molten aromatic polycarbonate prepolymer (having
an increased polymerization degree) at the bottom of
lower tapered portion 11 was constantly maintained al-
most at a predetermined level.
[0155] This molten aromatic polycarbonate prepolymer
(having an increased polymerization degree) was con-
tinuously charged through inlet 1 into molten prepoly-
mer feeding zone 3 of the second polymerizer device us-
ing a feeding pump (which is the same as the discharge
pump 8 of the first polymerizer device) and continu-
ously charged through distribution plate 2 thereof into
polymerization reaction zone 5 of the second polymer-
izer device, wherein the molten aromatic polycarbonate
prepolymer was allowed to fall along and in contact

with guides 4 to thereby perform a polymerization reac-

tion of the molten prepolymer. The pressure in the po-
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[0158] Wth respect to the thus obtained aromatic 5

pol ycarbonate, various properties thereof were

nmeasured. As a result, it was found that the aromatic

pol ycar bon- ate contained the above-nenti oned

al kali/al kaline earth netal conpound in an anount of
from0.03 to 0.05 ppm (in terns8®df the total content

of alkali nmetal atonms 10 and al kaline earth neta

atons) and had a hal ogen atom (chlorine atom content

of | ¢hbratlippbreaptiehazone hef ahbanseobndhpolymerizer
het erol i nkage(s) contained in the aromatic

pol ycdebhrriteasasaiprbained 1at 059. B8 hprowghiBacuum vent 6.
Industrial Applicability [0159] In the nmethod of the

pr eseMTing cite opp lemesizat bon aFomatien pote apbodiaced aro-
prepol yner obtained by re- acting an aronatic

di hy R&5aF R MR e af ¢t Bigg okfr bopmt Eheslower end por-
pol yneri zed by the use of a guide-wetting 20 fal
pol yrierdercfedintdehati iy owglecrapered rpertier 11 ¢% the
surprising that, by the nmethod of the present in-_.
vent G MG RRuaFE TR RYWTIRTF 2R et EL 68 oYt | ¢1scharged
pol ycar bonat e Wﬁich not_only is colorless but also has
excelﬁ}b‘?ﬂuq%bc?’ré i<l ’ p?’f:apf"er%r?—:"% &P bRt st abl iF prodRedtptic
25 on cO rci.al scale at a rate of 1 t/hr_or nore
for PEFCABIYS ISP HUP (§ 2R AT hHRE STGE OF
exa eriod of time as |long as 000 hours)
w nae el B dirdt I RS T Ol o8 | faperea
aro drctz.%(?ll yltc.l.arvia$o&%§tan-rﬂ%’: ?Ia{)irneta:nt.llﬁeed na?flpc())sgt oaftt taheprede—
present 1 nvention
termined level.
[0156] The number average molecular weight (Mn) of
the aromatic polycarbonate product discharged through
discharge port 12 of the second polymerizer device at a
point in time of 50 hours after the start of the opera-
tion was 11,500, and the aromatic polycarbonate product
had an excellent color (b*-value: 3.2) and a tensile
elongation as high as 99 %.
[0157] The aromatic polycarbonate products, which
were discharged through discharge port 12 at 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 number average molecular weights (Mn) of 11,500,

ii,550, 11,500, 11,550, 11,500, 11,500, 11,550 and

11,500, respectively. Further, when the aromatic poly-
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5 can be very advantageously enployed for the

comercial scale production of an aromatic

pol ycarbonate and is of great conmercial value. 85
Clainms 1. A nethod for producing an aromatic

pol ycar bonate, which conprises the follow ng steps

() and (Il'): 5 (1) feeding, int83a guide-wetting fal

pol ynmeri zer device (a), a nolten aronatic

pol ycar bonate prepol ymer obtained by reacting an

ar oneEREPARAYEr BX9duekpownte fheRed dnipyrshesg Eanﬁbé ob-
sai d guide-wetting fall polynerizer device (a)
conprgéFﬁ@d gheasEnhafalPngoiFMEH| BESFoRaTARE ﬁBPtBﬁgh a mo-
prepoly- ner, a nolten prepolyner feeding zone
p03|ti%ﬁéﬁa§uﬁ§é9hﬁuent to and communicating with said

i nlet Eolynerl- zation reaction zone positioned

subsea%ﬁ t 0 Wik EHFPES AR dhG i s tch%aa*rrzfchm%?ﬁtlc
prepol¥£er feedln% zone, and an outlet, for
ar oma? P LY pRFHearh nay@rlggg,prppsﬁgaegugggaggﬁtwggeawgasured
conmmupi catin it on reacti on
zone Ry 8 eadult: 0 duds botn, PhafkhenetRRkt foporycarbon-
0 sai ol ion rea tion.zo ) ,
casi it o fontalipd nEpauaPO R BB EPOORaBh ph:/ STkdLine eartn
ass°%$é%éf”compoun3a'd QHILSB OE S8 8:-585hNgs $8' §.05 ppm
pol ynmerization FBACt ron®Zofe V|ng a“Space
(in terms of the total content of alkali metal atoms
and alkaline earth metal atoms} and had a halogen atom
(chlorine atom) content of less than 1 ppb, and that

the amount of the heterolinkage(s) contained in the

aromatic polycarbonate was from 0.11 to 0.16 mol %.

Industrial Applicability

[0159] In the method of the present invention, a mol-
ten aromatic polycarbonate prepolymer obtained by re-
acting an aromatic dihydroxy compound with a diaryl
carbonate is polymerized by the use of a guide-wetting
fall polymerizer device having a specific structure,.

It is surprising that, by the method of the present in-
vention, a high gquality, high performance aromatic
polycarbonate which not only is colorless but also has
excellent mechanical properties can be stably produced

on a commercial scale at a rate of 1 t/hr or more for a




whi ch has a gui de securely held therein and extendi ng

25 downwardly therethrough, 86 said polynerization
reacti on zone being separated fromsaid nolten

prepol yner feeding zone through a dis- tribution plate
having a plurality of holes, through which said

nol ten prepol yner feeding zone c®fmunicates 5 with

said polymerization reaction zone, and (11) allow ng

said nolten aromatic pol ycarbonate prepolyner to fal

al ongleme Periodt aft sewehal htheusandgchovfssbfdrgekdeple, a
in said polynerization reaction zone, thereby

ef f ecRERECPOPH nEEMNe a@ § ohond 33 2. %@t]@ﬁupﬁé w@tb@uyrréiuctua-
to produce an aronatic polycarbonate, wherein said

casi ngL?h 2hi ‘ahgurl%ewé arngeight ¢6- th9n@¥@lﬂétlaewé7écar-
(a) has at its p ner|zat|on reac- tion zone,
upperPRAte on le@fﬁﬁ%t? apdodbaf phe é?%%%?‘blemventlon
wal | and a | ower tapered portlon defined by a 15 | ower

per i (fFft dPe WARYY v EAR FRIFPRFINetMPboled §aFdthet compercial
and contj nuous|y extends downwardly fromsaid u P

per i p‘-’rﬁff%‘? %%‘Y‘%\B’r‘?n %Eu%l“l%’v?\%‘FaHVa%eP%HY‘ﬁ%F‘P?Bg e and is of
havi n sald outlet at the bottomthereof, so that,

when $HAT FUURER 2 ofAt Y- pol ycarbonate falling of f
fromsaid 20 guide gets in contact with an inner

surface of said |ower peripheral wall of said | ower

tapered portion, the aromatic polycarbonate flows

down on the inner surface of said |ower periphera

wall to said outlet,




10

15

20

25

wherein said guide-wetting fall polynerizer device 25
(a) has the follow ng characteristics (1) to (5): 87
(1) the opening area (A) (nR) of the horizontal cross
section of said upper portion of said casing sat-
isfies the followng formula: 0.7 s A _< 200; 5 (2)
sai d guide-wetting fall polyneri&®r device (a)
satisfies the following formula: 20 s AAB s 1,000
wherein A is as defined above for said characteristic
(1) drnkB¥Pg epresents a 10 ni ni mum openi ng area (nR)
of the cross section of said outlet; (3) the angle
(O () between said upper periph- eral side wall of

sai d upper. portion and the_inner sur- face of said

| ower! per ipMGHIOQAIT AT IDVRR 2E0Mat ifeRetycarbonate,
portiqQn, .as neasured with respect to a ve{tical r 0SS

sect ("BH- Tt LBRFLSRT nire SSRHGYHRI 17EePDI ( bhignrg (11):

521 4" gui dd BacrRTEE P i (BT AL Wb merizer

(m2) B A E e Tt e e e S ptpoLymer
obtained by reacting an aromatic dihydroxy compound
with a diaryl carbonate,

said guide-wetting fall polymerizer device (a)
comprising:

a casing having an inlet for said molten prepoly-
mer, a molten prepolymer feeding zone positioned subse-
quent to and communicating with said inlet, a polymeri-
zation reaction zone positioned subseguent to and com-
municating with said molten prepolymer feeding zone,
and an outlet, for an aromatic polycarbonate, posi-
tioned subseqgquent to and communicating with said polym-
erization reaction zone,

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

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

sald polymerization reaction zZone having a space

which has a guide securely held therein and extending

downwardly therethrough,
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2 s Si s 5,000, and 25 wherein the aromatic

pol ycarbonate is produced at 88 a rate of 1 t/hr or

nore. 2. The nmethod according to claim1, wherein said

up- per portion of said casing is cylindrical, said

| ower 5 tapered portion of said casing is reverse

conical, and said outlet is cyli®@rical, wherein the

i nner dianeter (D) (cnm) of said upper portion, the

l ength (L) (cm of said upper portion, the inner

di amret er (¥B1iq drploteshiat igutreackinn szore | ket e feparated
(cm of said guide satisfy 10 the follow ng formul ae: ]
100 strem saphoroler pyepelyeer ofgedipg rengothipaghpa dis-
- 20 s L s h+ 300. 15 3. The nethod according to

cl ai YB3t oD\ &8 nhaai g @LP%%F@%lEBIQﬁn%?}e%ndt¥ﬁ%u9h
di aneter (r) (cm of said guide satisfies the .

fol | WP riIBeLl en Rrepelymer Xeeding ZpRe hpgmmunicates
according to any one of clains 1 to 3, wherein_said

gui d&¥HiEt I R YR FRE o0 TR ERR (B9Re hadnd

connected thereto at, | east. one additional guide-

vetting {41E ot SHBHREr it (D) ALoretEy peLEgathRpate
prepolymer to fall along and in contact with the sur-
face of said guide in said polymerization reaction zone,
thereby effecting polymerization of said molten pre-
polymer to produce an aromatic polycarbonate,

wherein said casing in said guide-wetting fall po-
lymerizer device (a) has, at its polymerization reac-
tion zone, an upper portion defined by an upper periph-
eral side wall and a lower tapered portion defined by a
lower peripheral wall which is inclined toward said out-
let and continuously extends downwardly from said upper
peripheral side wall, said lower tapered portion having
said outlet at the bottom thereof, so that, when the
produced aromatic polycarbonate falling off from said
guide gets in contact with an inner surface of said
lower peripheral wall of said lower tapered portion, the
aromatic polycarbonate flows down on the inner surface
of said lower peripheral wall to said outlet,
wherein said guide-wetting fall polymerizer device

(a) has the following characteristics (1) to (5):
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25 additional guide-wetting fall polynerizer device

(b) 89 having said characteristics (1) to (5), wth

the pro- viso that when a plurality of additiona

gui de-wetting fall polynerizer devices (b) are used,

the polynerizer devices (b) are connected in series,

and wherein said 5 steps (I) and8¢ll) are perfornmed in
said at | east one additional guide-wetting fal

pol ynerizer device (b) to thereby ingrease the

pol yreri zaf t bntegpeendngt axear 62) ki t ¢bl Hhrarhonbzental
produced in said guide wetting fall polynerizer .
devi cerPay. SeotLonTRE ARiHOUPREEOPEFhgOR0CE| RAP4Casing sat-
wherein_said guide-wetting fall polynerizer device

(a) hhsfbes Saﬁifoilﬂ-aﬂénggPH@u\}réfti ng fall

pol yneri zer device (b) con- nected thereto, and

wherein said total oftér=skrfat@0i15 area (Si) (n2) of

t he gui de Psed in_said uide-metting fall go[égerize(
devi ce (a) 2ahdS?He 9BtdF-veteing FahtePolyRarissy @gyjce (a)
of the guide used i id additional guide-wetting

fall %%€§ +?§thﬁe€?i$°Vb?gs£?F§F 3fhe follow ng
formula: 20 1 s S1/S2 s 20, 6. An aromatic

pol ycar bonat e produc%ﬁ ﬁyAf%esnﬁt%%% of any one of

claim 1 to5. g8 7..The aLorgthepoLYCEEBONAE, sata

according to claim
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 said lower ta-
pered portion, as measured with respect to a vertical
cross section of said casing, satisfies the following
formula:

120 = C = 165;

(4) the length (h)} {cm) of said guide satisfies
the following formula:

150 <= h =< 3,000: and

(5) the total outer surface area (S1) (m?) of said
guide satisfies the following formula:

2 = 51 < 5,000, and

wherein the aromatic polycarbonate is produced at
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whi ch has a hal ogen atom content of 10 ppb or |ess,

and contains at |east one netal conpound sel ected
fromthe group consisting of an al kali nmetal conpound

and an al- kaline earth nmetal conpound in an anmount of
from0.001 5to 1 ppmin terns of the total content of

al kali nmetal atons and al kal i ne88arth netal atons. 8.

The aromati c pol ycarbonate according to claim®6,

whi ch has a hal ogen atom content of 5 ppb or |ess, and

10 coftt arkSs af LesigdhromrE WErgl- conpound sel ect ed from

the group consisting of an al kali netal conpound and

an al- kaline earth netal conmpound in an anount of
from0.005 to 0.5 ppmin terns of the total_ content

of al Rali TH%tﬁPt%?gnécﬁﬂHdéPEaFPn@lééwtﬁ nEhgredpofaid up-
15 9. The aromatic pol ycarbonate according to_claim.6

whi chPREsPIThaPBgRA ﬁFE:Pn EBALBAL 18f CZilEaBBraFalles§al§n&°Wer
contakns at .| east — one netal co ound sel ected fromthe

group' SHREPGL RS 4F1aE of Rifl CRBLER LonpBREeSnEoRtcal « and

20 kal h t al d . .

6001 588 St har T pur RBR A" wﬁ?aggggﬂﬁﬁﬁ&naﬁgnhlameter
| kal t d kal i t )

To. The 2f8ﬁ2t?%og%f§23P§8ﬁZPgr§&8§§d?ﬂa L8ngBbThy ¢pm) of

25 cl af 9§p£8 SH COMIRr k883 d%%w%etrgfigfég}n& of said

ar oma car onate mal n cnal NS _
g'oﬂgééﬁ%f’f aﬂéiég?&' FeRGLUCRRPOPELT BB Dafh2blifae satisfy
the following formulae:
100 < D < 1,000,
5 = D/d = 50,
0.5 = L/D = 30, and

h - 20=L =< h + 300,

3. The method according to claim 1 or 2, wherein said
guide is columnar, and the diameter (r) {cm) of said
guide satisfies the following formula:

0.1 = r =< 1.

4. The method according to any one of claims 1 to 3,
wherein said guide-wetting fall polymerizer device (a)
has connected thereto at least one additional guide-

wetting fall polymerizer device (b)), said at least one

additional guide-wetting fall polymerizer device (b)
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bonded thereto at | east one side chain through a
heter- olinkage selected fromthe group consisting of
an ester 5 linkage and an ether |inkage, and wherein
t he anmbunt of said heterolinkage contained in said
aromati c polycar- bonate is fromO0.05 to 0.5 nol %
per nol of carbonate |inkages c@mdtained in said
plurality of aromatic poly- carbonate main chains.

having said characteristics (1) to (5), with the pro-
viso that when a plurality of additional guide-wetting
fall polymerizer devices (b) are used, the polymerizer
devices (b} are connected in series, and wherein said
steps (I) and (II) are performed in said at least one
additional guide-wetting fall polymerizer device (b) to
thereby increase the polymerization degree of the aro-
matic polycarbonate produced in said guide wetting fall

polymerizer device (a).

5. The method according to claim 4, wherein said
guide-wetting fall polymerizer device {(a) has one addi-
tional guide-wetting fall polymerizer device (b) con-
nected therete, and wherein said total outer surface
area (S1) (m®) of the guide used in said guide-wetting
fall polymerizer device (a) and the total outer surface
area (S2) (m’) of the guide used in said additional
guide-wetting fall polymerizer device (b) satisfy the
following formula:

1 <= 51/52 < 20.

6. An aromatic polycarbonate produced by the method

of any one of claims 1 to 5.

7. The aromatic polycarbonate according to claim 6,
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which has a halogen atom content of 10 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.001
to 1 ppm in terms of the total content of alkali metal

atoms and alkaline earth metal atoms.

B. The aromatic polycarbonate according to claim 6,
which has a halogen atom content of 5 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.005
to 0.5 ppm in terms of the total content of alkali

metal atoms and alkaline earth metal atoms.

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

metal atoms and alkaline earth metal atoms.

10. The aromatic polycarbonate according to any one of

claims 6 to 9, which comprises a plurality of aromatic
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polycarbonate main chains, wherein said plurality of
aromatic polycarbonate main chains collectively have
bonded thereto at least one side chain through a heter-
olinkage selected from the group consisting of an ester
linkage and an ether linkage, and wherein the amount of
said heterolinkage contained in said aromatic polycar-
bonate is from 0.05 to 0.5 mol %, per mol of carbonate
linkages contained in said plurality of aromatic poly-

carbonate main chains.



