;wxyz{| e3eSPL: 06f T' SO3 July 2002 1 TITLE OF THE I NVENTION 5 Met hod and

pol yneri zes apparatus for producing an aro mati c-pol ycarbonate Background
of the Invention Field of the Invention The present ind%hily@002el ates to a
met hod for pro 10 15 20 25 ducing an aromatic pol ycarbonate. More
particularly, the present invention is concerned with a nethod for
produci ng an aromati c pol ycarbonate, conprising: feeding, into a

pol ymeri zes apparatus, at |east one polyneriizable material selected from
the group consisting of a nolten nononer m xture of an aromatic di hydroxy
conpound and a di aryl carbonate, rapdgacroliien RI/2RGLYAEr obtai ned by a
process conprising reacting an aromati ¢ di hydroxy conpound with a diary
carbonate, the pRdHER iZRS PPPRiE Ufer DBk NG G4 derowidimg draldro-

pol yneri zation reaction zone which has at | east one guide securely held
therein and ext endh g wtovwaearisbryatdrer et hrough, and all owi ng the

pol yneri zable material to fall along and in contact with the at | east one
gui de through the guide-wetting fall polynerization reaction zone, to
effect a guide-wetting fall polynerlzatlon of the polynerlzable mat eri al ,

t her eby obtaining a polyner, v @ o the epeidmr at ed mall-surface
gui de. 03 July 2002 2 The present |nvent|on is al so concerned with a

pol ymer izer appak@tdisof okheyrbeYeRthent he above-nentioned net hod-. The

met hod of the present invention for producing 5 an aromatic pol ycarbonate
is free fromthe pr obee?rsP%%S%‘b%p]arhW%blqrher%%%V%%ﬂ%rﬁalm%% O3 IR¥P as

t he probl em that  phenol cannot ved efficien the | em that a
very |arge not|¢$RﬁU%% a?o?r%ﬁ?gﬁfi%ﬂ Y SanReuRhe - th%géﬁ 4iﬂ£§

nmol ecul ar chaln ngr be 10 fgrnedclsnb eghb¥ a Iarge shearlng
force due to the" v%r% % wef 7o 35 ?at e |ng Fot only

duced
i scol o1 on of FTRE OIgrer . AR ﬂg’cfthéé‘%yt%?ﬁéaﬁtéb@rﬁﬁtt%ﬁ?he ot mer
s likely 1o sulsde fehednargalyier opposabb@Rate, [or 21L080- SEL LN

hi story, thereby inevitably causing the polyner being produced to contaln
t her mal deconposéﬁiQQbPé0ﬂH§é§1a§”§el@@E6d'SrbﬁetﬂéoﬁfgﬁttB@ﬁsiﬁﬁlng of
volunetric efficiency of a polynerizer is extrenely Tow. 20 By the nethod
of the present iavesiten, méfomed maktarpobycanbapamnetaviigyardegi ¢ed-
constant nol ecul ar wei ght can be stably produced at a high pol ynerization
rate, w thout dipscohdrabioa @dibthylespebbntbel hengohymetlten geapoaymen of
foreign matter. Therefore, the nmethod 25 of the present invention is
advant agébus fropbhatoedeby a process comprising reacting an aromatic

dihydroxy compound with a diaryl carbonate, the polym-
erizer apparatus including a guide-wetting fall polym-
erization reaction zone which has at least one guide

securely held therein and extending downwardly there-

20 through, and allowing the polymerizable material to
fall along and in contact with the at least one guide
through the guide-wetting fall polymerization reaction
zone, to effect a guide-wetting fall polymerization of
the polymerizable material, thereby obtaining a polymer,

25 wherein the guide is a perforated wall-surface guide.
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03 July 2002 3 cial viewpoint. Prior Art In recent years, aromatic

pol ycar bonates have been 5 widely used in various fields as engi neering

pl astics having excellent heat resistance, inpact resi@Sthilg208d
transparency. Wth respect to nethods for producing aromatic

pol ycar bonat es, various studi es have heretofore been nade. O the nethods
studi ed, a process 10 utilizing an interfacial polycondensati on between an
aromati ¢ di hydroxy conpound, such as 2, 2-bi%s(4hydroxyphenyl) propane
(hereinafter, frequently referred to as "bi sphenol A"), and phosgene has
been commerci al iyeppaeteaedinkentlovaves, abtbe tbheetackakipal ¥cppuensati on
process has problens. First, it is necessary to use phosgene, which is

poi sonous, Secondert hgpaeactisofiogppanattising khkehyotra-hentooneded with
chl ori ne-cont ai ni ng conpounds, such as hydrogen chl oride and sodi um
chloride 20 (whimehhade by-produced) and net hyl ene chloride (which is used
as a solvent in a large quantity). Third, dif faculties are encountered in
separating and renoviPfhg mepbeit pEstheupheasntsodhuanthbor fde, panducheg

resi dual nethyl ene chloride, which adversely affect properties 25 of a

pr oduced5pol yneR? arGQaJGPyPQGGZaEb@P?ﬁeré§p§§?etéramnﬁgﬁoérpéﬂeﬁﬁoéﬁcing
an aromatic pol ycarbonate froman aromati ¢ di hydroxy conpound and a_di aryl
carbonate, a tr&ﬁ§@§?§ﬁ?ﬁi5§PiGﬁnHFB€é§§aﬁa§eééﬁ9énFPSHaPFytB@eﬁrRﬁéﬁH, in

whi ch I te i d b f ' t h

Feacti on’ be. twedtoi SPRERG CARGAG APpHeRyreGnrEatstanE 1Yt na hoPEBRLERat e
whil e renoving b -produpeﬂ pheno%%gv%pn%%%gdféiuch: S ghenog). Uglhke t he
i nterfacial poI?E@%dgnggfpb aﬁPchbs, h& VA8t B FREAPT R pPSg §Shas
an 10 advantage 5@%%1%n§%h%%”%h%e%%lg%hlgﬁ weedn U%“%VEBithE bging
transesterification process has a serious problem namely; Srnce the

viscosityy of a RRIWERI 1RSINGKR R d NEILRS 8% A0 tbheePHAQr €8S tak the
pol ymeri zation reaction, it becomés difficult to rénove by-produced phe 15

nol fromthe pokysgr 1zalgedmotade ipdvesy Hormaefifiadiiont, | YestNis nBkioRg it
difficult to achieve a high degree of polynerization with respect to the
pol ycar bonat e pradyceac aValddidsdaapeecz ansrieaisd nle apleoniant wenghlty used
20 in producing aromatic pol ycarbonates by the transesterification process.
A vertical agit&automlispenpa iierdddes atdsselofedqiiepped ywietrh ahlagitator is
wi dely used. The vertical agitation type polynerizes vessel equipped with
an agitator is ddearst dgedine ipratia@m ithats tdehingiltysnelr gis vdkedat rtioc suf -
ef ficiency and has a sinple
15 fer thermal decomposition due to a long-term thermal
history, thereby inevitably causing the polymer being
produced to contain thermal decomposition products, and
there is the problem that the volumetric efficiency of
a polymerizer is extremely low.
20 By the method of the present invention, an aro-
matic polycarbonate having a desired constant molecular
weight can be stably produced at a high polymerization
rate, without discoloration with respect to the polymer

or generation of foreign matter. Therefore, the method

25 of the present invention is advantageous from a commer-



03 July 2002 5 construction, so that polynerization on a small scale can be
efficiently carried out. However, the vertical agitation type polynerizes
vessel has a problemin that, as mentioned above, the 08\iuly 2802ced phenol
beconmes dif 5 ficult to renove fromthe polynerization reaction system
efficiently in the production of aromatic pol ycarbontes on a commerci al
scale, so that the polynerization rate becones extrenely |low. Specifically,
a large-scale vertical agitation ty 10 pe pdlynerizes vessel generally has
a greater ratio of liquid volune to vaporization area than a snmall-scale
one. In other wonds, tikegdapith of a reaction mxture in the polynerizes is
| arge and, hence, the pressure in the lower part of the agitation vessel is
large. In 15 such a case, even if the degree of vacuum of the

pol yneri zation reaction zone is raised in order to achieve a high degree of
pol yneri zati on iPxildre Amwer part of the agitation vessel, the

pol yneri zati on proceeds under virtually high pressure due to the wei ght of
the reac 20 tion m xtlur gsecm it ly@anshe @glonatd o Ipe lyideeboanariats heivef foieeinent | y
renoved. To solve the above-nenti oned problem various attenpts have been
made to rienove phdfly arpd Hen |Vamlidusofidalgs \Ass o itne egoinarerl asdi g
formed. For exanple) 25 Exam ned Japanese Patent Application Publication

No. 03 July 268 SRaTs0r Y dig3s gl RS CBMP a7 TRAS TR G96s t he
use of a screw type pol ynerizer _having a vent. Exanfined Japanese Patent
Appl i cation PubITCERTRAT LY 524680 AT BEC5S 48 REDGES GPTaR CHUEREShI ng
twin-screw 5 extruder.. Exan ned Japanese Patent g&%{ﬂcat lon Pybli_.cation
No. 53-5718 (_corefreosnb%%%ﬁ: r'Pgo %CE&%? atent’ No- o3 dB]fEf) eserives A thin
f||n1evaporat|oqk%%gﬁﬁgg?gﬁgha_s%&hé%%a%e%%Bﬁg %%%%ggigg%i%%%cgsggntrlfugal

fil mevaporator. nexam ne panese Paten cat’i on

Lai d-Op Speci fi i o3 di SEFSo i i

conbi nat(:ailbon of ad{:cféinjfﬁ}%%g%? ijrl}?m eva%%l?;é or anrgd%ﬁ%ér%?oz%m a é'jl%} faar%i on
type polymerizery Mgese]ci@ime@foxH cdiiSSen POl N | Z&15,2 hord zpntal

pol ymeri zers, 15 such as a screw evaporator and a horizontal agitation type
pol yneri zer vessgfdr@tgphdiienFetopfné NCli@dSErabyer Ot Bfdq@dh t B | 108 e 03
surface renewal of polyner (being formed) to a | evel as high as possible in
an attenpt to rermves phehopheamndl the) | | ked efiocgemnt |lyas Fosere xaomphes; c 2401 -
Exam ned Japanese Patent Application Publication No. 50-19600 descri bes
that "A relatively peageicednti nuously renewing interface is formed between
the liquid reaction systemand the anmbi ent gas or vapor, so that a volatile
reacti onlproduct fornE@VeYex hethe gif teFEarta brP @by ardeing 3 5l tRRIRS 6
snoothly renoved." (see page 1, . 03 July 2002 7 right-hand colum, |ines
19 to 22 of the %%v%r‘b‘af%‘ﬁ?-d(fcltﬁ%tm Rt Pl eces sty o \Hs pAERISIScunent

suggests that phen and the |like can, be efficiently renoved by the renewal
Nt e

|
of ‘gas- liquid | ntetfhesS PAFERRPUST 300 o SRGTE RIS ERRARA
gas- | nfer S e
Appl i cat on Publ j gl gne poy. 5230459 e 66y 6 ERRIELoSLL Bl oG Kods def i ned

as a function of rew revo Ion ra Screw surtface"area in the

reaction zone, t?@uﬁ&%?'sﬁEﬁeﬁgph&&??BHHb8ﬂ1£Pi&Qeaﬁ&a§6&98mZeﬂfoﬁiﬁé feed
anount of raw nmaterial 10 and the effective volume per screw pitch in the
reac tiopgzone, pRdith hSedB$CchHiBAAcLARt ahl h&thyPORLABhl1oride (which
is used as a solvent in & large quantity). Third, dif-
ficulties are encountered in separating and removing
impurities, such as sodium chloride, and the residual

methylene chloride, which adversely affect properties

25 of a produced polymer.



that the value of the surface renewal effect be in a specif is range .
However, these horizontal polynerizers need rotary 15 agitation force

provi ded by, for exanple, a screw or an agitator, for 08dahe2fi2ng t he
surface renewal. It should be noted that the viscosity of an aromatic

pol ycar bonate being forned increases extrenely in accordance with the
increase in the nol ecul ar wei ght thereof 20 during the polynerization
reaction, so that an ex trenely large agitation force becones necessary. In
addition, when a large agitation force is exerted on a polynmer having a

high viscosity, the RelynBiespésitaitRs sdmedh@d Fheabroaubehgeaandrohamge,
breakage of the no 25 | ecular chain occurs, so that the increasing rate of

03 July 2002 8 the yraireeae iidghtarbenwims 10w i hydtiory icompaRass iablde at o
obtain an aromatic pol ycarbonate having a hi gh nol ecul ar wei ght. Further,
when an aronmat i dipoiwic ardrdreatas: es,ust airesh s d tangef istagaonn g riooess, has

di scoloration of 5 the polycarbonate occurs, so that the quality of the
aromati ¢ pol ycacvorvang: licnasiery daesdry kerdhwar s glny wafifodc tee o LRwatrironadee i swhen
the production of an aromatic pol ycarbonate by using an agitation type

pol ymeri Zer is parcfdsiaest b rexfonmming & sedley; axehagigee reRti@nadiet-a 10
tion type polynerizer is .inevitably [imted. This is due to the fact that
when there is afWafdy ddsPhanaher H¥e SiPhaiy lagiarharst e yige thel yiedrberer, it

iS necessary to increase the strength of the agitator and . the notive power

for agitation; Ko er "ihet Y HiHid P PH ot AHfERdSe TR ¢hgt h

d ti . T f i th . f i.tati t | i ,
the broduct | on st a1 Hrench brati 85t y8s: BBsARE ELnnop ol EeaBaRITE 2
i d. That ,. j i i in that
b et U Ao on LS PRLIEEL SRS st TBME A PN 3 1

Wth respect to?dq;’g I fi e ] pa t ent
Appl i cat}lp(gn Lai d- meﬂﬁﬁﬂﬁ?it%ﬁi%%ﬁg i%%%égs@kgrsﬂé;q%eegri g??vgxg?é t he

effect that, by ygd ngr&nceptéi{ £08htibh MLYGPO AN LS RAY Bdblem,
condensation reactor in the final stage of a trans 03 July 2002 9
esterification reagdipn, sifCe EVRPOTEEEOH SYIdACE BdBAner being formed
increases during the progress of the polymerization re-
action, it becomes difficult to remove by-produced phe-
15 nol from the polymerization reaction system efficiently,
thus making it difficult to achieve a high degree of
polymerization with respect to the polycarbonate pro-
duced.
Various polymerizers have been conventionally used
20 in producing aromatic polycarbonates by the trans-
esterification process. A vertical agitation type
polymerizer vessel equipped with an agitator is widely
used. The vertical agitation type polymerizer vessel

equipped with an agitator is advantageous in that it

25 exhibits high volumetric efficiency and has a simple



of the liquid reaction systemper unit weight of the liquid reaction system
can be increased, thereby enabling a decrease in the residence tinme of the
liquid 5 reaction systemin the reactor. However, the (3blmle2@82 ent docunent
al so points out the following problens. That is, when a centrifugal film
evaporator is used, a part of the polynmer being formed sticks to the
surfaces of the driving shaft, the blade, the bearing for the 10 driving
shaft, and the like, and is exposed to a thér mal environnment for a |ong
period of time, so that the part of the polyner sticking to the surfaces is
deconposed to f @oRsa RiAGk e M i i gyl sEfeadUedt i NG Re dHaatk scale
deconposi tion product undesirably enters the 15 pol yner bei ng produced. In
order to obvi at edmite pfdidiemtitheahomsl paitent Heeewsent tlesckesesaa

met hod in which a centrifugal filmevaporator is used in the m ddle stage
of the transest egifiadgitarort ymagialgmehikemotes sel e isngradtiage iof thee,
reaction. However, in this 20 nmethod, a filmof polyner is fornmed only on
the inner wal |l @au feeneiginaheatrepordiorbwmyotierate pheno v dlagmmesi ¢iif-
efficiency of the evaporator as a polynerizes is extremely low, so that a
sati sfactory redctdWwrt thare et TN ot PRI T HARL QRS iTRAS e Y- whi ch
is too 25 large. Thus, the centrjfugal film evaporator cannot be 03 July

2002 10 sui t abl Y& &f GhF e tohfrer i He REPHICTHGTh He ARBVTE PPSISATET i zes

having no rotary agitator, Exam ned Japanese Patent pl.i cation Publication
No. 48-8355 di sHUEELSH Yol JrietToesCior Hrottic $y H‘agoptd}ey&ctlé’rmeo?”aa”
a cylindrical reactor casing

pol yam de, Whergti.no t hlea é)l rreorr;lezsese}({:gpr%jrsef &
and a porous bo ylcﬂspose THETET n-ahdexte (ﬁ’n‘g substantially vertically,

wherein the cylindri C asji Ls. equl itha - R

pol ymeri zabl e materi ﬁed‘irjgf%%%%;bné ggavjiL%ee 1 %%gﬁﬂol% a%gk\a/tteae{lhoen ;;Cgr ous
body, a pelymerigation pros ducty disenagohoga PEy i £4s ROSIAd Hned el gy dhe
por ous body, and a device for renoving gas generated froma reaction

m xture produced iduiderPOhNaetd 2€8poBDEa WEH ehRed Nend10rHusndodyshase a voi d
rati o distribution 15 which increases fromthe upper end thereof to the

| ower end t her eadne Hovry @rthd wddids datamedpti e @ ir2ard idins aligkuwre about
a production of an aromatic polycarbonate, that is, there is no disclosure
as to how to nakenitheosslpherizest abl Yapgedawe, drermconathe podysare 2n
bonate having a desired constant nol ecul ar wei ght at a high pol ynerization
rate, wthout ditkesl beweropanitdfrebpecgitative pesyekrinrlaesrer atiton of
foreign matter. As described hereinabove, in the production of an aromatic
pol ycar bbhat e bySE®l 2ranSest@YeRi tht FBR PPBECRSOLSSACHRT cPif | S0 ¢ rRelYRom

the problemthat inpurities and, 03 July 2002 11 residual nethyl ene
chloride are contaARELPH ’E‘FI%CEJrB’EIuE%Hep%?y’é%?‘%%ﬁa%‘é AT heR e alorabl e

b . I d f h
Cransostori {1 oAb pVGRERE. P BRTTRFREA-bYoE b CERRehoRet | BREF B ol i on
nsest er | proeess 75 | _ i teti
Uype.pol ymer  zos S5t aERLn PPRG A {1 Fh¥OBaRanAFTRbesen Brophederbiedl 1ot O

probl ens ari se. ‘Eﬁ};ﬁéﬂﬂP! RigRNEPRLksGRBNAhe PEOT BARVEL: §hi 1 5F CPAL YredoVery
| arge notive power for agita
20 tion mixture, so that phenol and the like cannot be ef-
ficiently removed.
To solve the above-mentioned problem, various at-
tempts have been made to remove phenol and the like

from high viscosity polymer being formed. For example,

25 Examined Japanese Patent Application Publication No.



10 tion is needed; the nolecular chain of a polyner being forned is broken
by the shearing force due to the very large notive power for agitation,
resulting in a lowering of the increasing rate of the ¢gmjasebezr wei ght and
in a discoloration of the polyner; a thernal deconposi” 15 tion product of a
polymer is generated due to a long termthermal history, which undesirably
enters the polyner being produced; the volunetric efficiency of a
polynerizes is extrenely low, and a scal e-up of the production of an
aromati c polycarbonate is difficult. 20 As a solution to these problens, in
U.S. Patent No. sp-58% b4 cdiie di@sEnig it/ eIH-ar odi 3e29sed sichalsea Rihgh
quality aromatic polycarbonate can be produced at a high pol ynerization
rate by a net hodiden oshiehs arepol iy idine misdear imdving @ hewed tbxémll al ong
and in con 25 tact with a wire to thereby effect a polynerization re 03
July 2002 12 actiney Jddpeeesrg HatdravAdmeecasisin dittla cdenienopica Bt-hod

whi ch enabl es an aromati c pol ycarbonate having a desired constant nol ecul ar
wei ght to be st alfldpHhriodiclerser tHhehiugrerofpaity nigrt exatesdi ngatterins sageappar ent
fromthe above, a commercially advan tageous nethod for producing an
aromat i ¢ pol ycarBoHai®has BFead ngés ide@@nefise Paitentharpet fadirs Prbéifrom

t he above-nenti oned probl ens acconpanyi ng the_ conventional nethods and

enabl es an ar omft3 i PbINRarbbmat e hekA TP P A e i 12 -SonFedt thdlcecul ar
wei ght to be stabl roduced at a hi gh pol rjization rate, wthout

di sgol oration w hglq'i'ssp%%)[ ‘?%S?Wgoep%%nﬁ?l%? &TRHHR TG dr @Sy T SRt t er .
15 SUMVARY OF T [ NV In this. si 1O t he. present .invent qr.s have
con ducted exterl;JcsE?lil’e %%e%ssl%es%t%%ﬁééﬁﬁﬂ %n%f)aev(\fetno rV\J/aru(?asrlol%:/llslrrlng t he

bove- ti d As t yp I _that
above, ment| oned YA aor 1S rulibal {urddhan i oxpacked! yabean haynd-ha

t he above-nmenti one ective can be attained b iC

conprisegy feedingy;dii0s fa ROpINBEHLE £ APPI S USo. 8- 18ASI3 Y&closes a
pol ynmeri zabl e material selected fromthe group consisting of a nolten

nononer m xt ur e Rét1edd al® Ak eh Jh hysHiexya €05M s th adkch i @anl fGaponat e,
and a nolten 25 prepol yner obtained by a process conprising reacting an

03 July 2002 13 evapdtdtod dydroxXyocorpotad agitaeish arpde qgryibenatieert he
pol ymeri zer apparatus including a guide-wetting fall polynerization
reacti on zone wwesséhsiatusedst

Of these polymerizers, horizontal polymerizers,

15 such as a screw evaporator and a horizontal agitation
type polymerizer vessel, are intended to increase, by
rotary agitation, the surface renewal of polymer (being
formed) to a level as high as possible in an attempt to
remove phenol and the like efficiently. For example,

20 Examined Japanese Patent Application Publication No.
50-19600 describes that "A relatively large, continu-
ously renewing interface is formed between the liquid
reaction system and the ambient gas or vapor, so that a

volatile reaction product formed in the liquid reaction

25 system is extremely smoothly removed." (see page 1,



one guide securely held therein and extending down 5 wardly therethrough,
and allowi ng the polynerizable ma terial to fall along and in contact with
the at |east one guide through the guide-wetting fall g@gJulgR00Zation
reaction zone, to effect a guide-wetting fall polynerization of the

pol ymeri zabl e material, thereby obtaining 10 a polyner, wherein a
perforated mall-surface guide is used as the guide. The perforated

wal | -surface guide has a plurality of t hr ogh- hol es, each ext endi ng
substantially in the thicknesswi se direction of the wallsurface guide, to

t hereby form openghgsneAdbebhusdr, 13nkaces @b theowalkhesubbaeepguee. Based
on this novel finding, the present invention has been conpleted. Therefore,
it is an obj ect dotumbetprestnatihyenthe oabdve ppavente Goconert Csaddysts
advant ageous nethod for producing an aromatic pol ycarbonate, which is free
from 20 t he abovbatepheorédapdolthent i&econapabygi rdftibécotAvemempuadl bret hods
and enabl es an aromatic pol ycarbonate having a desired constant nol ecul ar
wei ght to be st &beyrgreddée@Tanag -RigRifoRPHEEERREI- onF RaERET wj $mokrkam-
dlscoloratlon with respect to _the polynmer or generation of 25 foreign
matter. 5 03 Jufpedodoprese P§t§HGtﬁ@Pl&SFééPnoPuPHéCBFé§8nN°|n§§nt|on to
provi de a polynerizer aratus for i cing .the above=nenti oned nethod.
The foregoi ng aﬁélégheF%§§F€@t§enP§5ﬂ §§e§ﬁd dd 3Sv8REAgES 6F thuBFesent

| f dd d
appended cl ai m CRARGRE ADEoARGEL] O WL he SA0EOmBaty PG ol AU FRGE. 10

BRI EF DESCRIPTIgy gF LHﬁh?Ré%£@@§ohn %&% d&%@ 3% leggrewlpgﬁrﬁanumber

di agrammatic froAt View o ne form of tHe perfora wal | cée qguide

used in the presentpninyeRldqin %%n%'gtﬁ%'f%é% SrRUATRL bl FARerYREW Of
another form of the perforated wall-surface guide used in the present

inventiqe Fig. add ahd &FdR3FARALINe §edsToTesd iAtah Minewnef reae-f or m of
the pvlynerizer for practicing the meth 20 od of the present invention, as
viewed fromthe tfil@ntzone, and it is described that it is important
that the value of the surface renewal effect be in a
specific range.
However, these horizontal polymerizers need rotary
15 agitation force provided by, for example, a screw or an
agitator, for increasing the surface renewal. It
should be noted that the viscosity of an aromatic poly-
carbonate being formed increases extremely in accor-
dance with the increase in the molecular weight thereof
20 during the polymerization reaction, so that an ex-
tremely large agitation force becomes necessary. In
addition, when a large agitation force is exerted on a
polymer having a high viscosity, the polymer sustains a

large shearing force and, hence, breakage of the mo-

25 lecular chain occurs, so that the increasing rate of



of the polynerizer; and Fig. 3 (b) is another diagrammtic cross-sectional
view of the polynerizer of Fig. 3 (a), as viewed from above the

pol ymeri zer. 25 03 July 2002 ' 15 Description of Refgar, godguneral s 1 Net
type wal | -surface guide 2a, 2b Surfaces on which a nolTen prepolyner is
allowed to fall down 5 3a, 3b Openings 4 Punched-plate type wall-surface
guide 5 Polynerizer apparatus 6 Inlet 7 Distributing plate 10 8 Hole 9
Vent 10 Di scharging punp 11 Qutlet 15 DETAI&ED DESCRI PTI ON OF THE | NVENTI ON
In one aspect of the present invention, there is provided a nmethod for

produci ng an ar efRl info 1RRWMGR RRNYHe, peliomd sCaARY, i §@kinkeedi AgpokBiela
pol yneri zer apparatus, at |east 20 one polynerizable material selected from

the group consi sid rRptefin anTerioa HIRN @waK JErtowad eOhaginar @matigh eiohydr oxy
conpound and a diaryl carbonate, and a nolten prepol ymer obtained by a

process conpri s 12zulg medeihitng Bnraherat whedi Ay dapayatboppobdcatrbbna di

03 July 2002 16 aryl carbonate, the polynerizer apparatus conprising an
inlet for the pataenisabines mtladed shegmingdiorzabl @ Wetsecilalraftéedi vg zone
comunicating with the inlet, and a guide s wetting fall polynerization
reacti on zone whiheh Halyswsitdraried dselew -arkd dévatuibeatded Iityh ofhghe

pol yneri zable nmaterial feeding zone, wherein the guide-wetting fall

pol yreri zat i on e RN TP %edst G Wihlde SWeFsslly REIEGCRErei n

and extendi ng downwardly 10 therethr ougrh, and, ,
Furthermore, when the production of an aromatic poly-

carbonate by using an agitation type polymerizer is
performed on a commercial scale, the size of the agita-
10 tion type polymerizer is inevitably limited.. This is
due to the fact that when there is an increase in the
size of the agitation type polymerizer, it is necessary
to increase the strength of the agitator and the motive
power for agitation; however, there are limits to this
15 increase in strength and motive power. Therefore, with
the use of an agitation type polymerizer, the produc-
tion amount of the aromatic polycarbonate cannot be ea-
sily increased. That is, agitation type polymerizers
also have a problem in that a scale-up of the produc-
20 tion of an aromatic polycarbonate is difficult.

With respect to centrifugal f£ilm evaporators, Un-
examined Japanese Patent Application Laid-Open Specifi-
cation No. 2-153923 has a description to the effect
that, by using a centrifugal film evaporator as a poly-

25 condensation reactor in the final stage of a trans-



all owi ng the polynerizable material to fall along and in contact with the
at | east one guide through the guide-wetting fall polynerization reaction
zone, to effect a guide-wetting fall polynerization od3 Tk @Izym 15
erizable material, thereby obtaining a polyner at a bottom of the

gui de-wetting fall polynerization reaction zone, wherein the guide is a
perforated wal |l -surface guide, 20 the perforated wall-surface guide having
a plurality of through-holes, each extendi g substantially in the

t hi cknesswi se direction of the wall-surface guide, to thereby form openings
in both surfacegs@k i Maliluirkace 9w dene %%abergggghersu%%a%@ a®tat he

present invention, there 03 July 2002 17 is provi a polynerizer

apparatus for poedygiend 3fidl GERCLE cROlsYeReROBALE unWhi R 16BAPLIFS@Bed Casi Ng
and, provided therein, an inlet for a polynerizable material, a

pol yneri zabl e matiefiiad rleeediiRg z9reegO¥EMNbRALNRG easWdt, h thieeeby! eh- and a
gui de-wetting fall polynerization reaction zone which is positioned bel ow
and conmmuni Gat eabuiinky tehecpalepser iinakhe reisddicalcef eadiengfzahe, 1dk@id n t he
gui de-wetting fall polynerization reaction zone has at | east one guide
secur el y shel d t lrereitn oandyEd eax tiendibeg réavwrhear.dl owkeert htbegabowherein the
inlet is adapted to receive at | east one polynerizable material selected
fromthe group E@tsindt idagusfenta aRda @vimdvormart fibet Frod loWiayw arowdens -

di hydroxy 15 coqpounq and a diaryl carbonate, and a nolten prepol ynmer

obt ai ned by a pré&édsssconyats 3 P EAGUSd £ 18 GYapioEadioty dsoXp e€omsound
with a diaryl carbonate, and wherein the polénerizable material is adapted

20 to be fed toPE Pd Y& iPAIRME ImdtSe %It i 5Fe oGy IF THESes et |
dt f dt t th i.d t.Li fall | i_zat | ti

Jone through tnEITTreran e S A ARy Kiee TRAF A (SR GG and i n
t act ith th | . f i -wett | | i i f

contact 4 T 106,00 8 4006 Sl I AYIELIIY 2 e plypragal) on o

gui de-vetting faldy %Wi’?ﬁ%ﬂﬁ“ el Epacfdr&f‘ FASDBE WGmeAl & B9 OPhe

thereof, an outlet for the tal ned polymer, 5 wherein the guide is a
perforated val | uyrd age «HE 4o peff B P yAlle Sl Ak Juidaanng a

plurality of through-holes, "'each extending substantially in the
t hi cknesswi se digfdd aib ofodrea Wildcié Wddsitp i théon product, and the
black decompesition product undesirably enters the
15 polymer being produced. In order to obviate this prob-
lem, the above patent document discloses a method in
which a centrifugal film evaporator is used in the mid-
dle stage of the transesterification reaction, but not
in the final stage of the reaction. However, in this
20 method, a f£ilm of polymer is formed only on the inner
wall surface of the evaporator and, hence, the volumet-
ric efficiency of the evaporator as a polymerizer is
extremely low, so that a satisfactory reaction time

cannot be obtained without using a reactor which is too

25 large. Thus, the centrifugal film evaporator cannot be



10 to thereby formopenings in both surfaces of the wall surface guide. For
an easy understanding of the present invention, the essential features and
various preferred enbodi nments of the present inventi @8 Jahe2@02uner at ed
below. 15 1. A method for producing an aronmatic pol ycarbonate, which
conprises: feeding, into a polynerizer apparatus, at |east one

pol yneri zabl e material selected fromthe group con 20 sisting of a nolten
nmononer m xture of an aromatic di hydroxy conpound and a diaryl carbonate,
and a nolten prepolynmer obtained by a process conpris ing reacting an

aromati c di hydr %&W%dmgrp £ éjcim?e%c%{&fﬂ &ahkhkonat e, 03 July 2002 19

t he pol ynerizer "apparatus conprising an inlet for the polynerizable

material, a pol ymerizaQhe fmtRId@ltd @ PIIGmENS GOMEIAINGALING Waly t he
inlet, and a guidewetting fall polynerization reaction Zone which’is 5

posi tioned bel ow g AMUnE SRtRss Wdghrdie poloatRy iapgaklee e feedi ng
zone, wherein the guide-wetting fall polynerization reaction zone has at

| east one gui de tsienunel y 4wlabsshariecniossd &xpenghati Arviear dinoducing a

t her et hrough, and 10 allowi ng the polynerizable material to fall along and
in contact wthddleyedtdeast @ nsoguamtieid hvoegle itrh et hguipde-yovetrtdi zegs foaim -

pol yneri zation reaction zone, to effect a guide-wetting fall polynerization
of the pol yneri zablsesret ery bindrheakemeabtcal marirg pold/ merpcatous I®dyot t om
of the guide-wetting fall polynerization reaction zone, wherein the guide
is a perforated didnosed fHeerein crnd tevet gt s i il e tgidadey .
having a plural 20 ity of through-holes, each extending substantially in the
t hi cknesswi se divhe%¢h Bre t PeliRETict fERACIRN s i tife raBit BRI Y6géhi ngs
in both surfaces of the wallsurface guide . 25 2. The nethod according to
item 1 above, V\/n%rré‘?fht'ﬂ:le a @%lgrm,xg,l zbaterlal distribution device

10 positioned above the porous body, a polymerization pro-
duct discharging device positioned below the porous
body, and a device for removing gas generated from a
reaction mixture produced in the polymerizer, and
wherein the porous body has a void ratio distribution

15 which increases from the upper end thereof to the lower
end thereof. However, in this document, there is no
disclosure about a production of an aromatic polycar-
bonate, that is, there is no disclosure as to how to
make it possible to stably produce an aromatic polycar-

20 bonate having a desired constant molecular weight at a
high polymerization rate, without discoloration with
respect to the polymer or generation of foreign matter.

As described hereinabove, in the production of an

aromatic polycarbonate by the transesterification proc-

25 ess (which is free from the problem that impurities and



wal | -surface guide satisfies the followwng formula (1): S1/SO z 0.15 (1) 5
wherein: SO represents the total area of both surfaces of the wall-surface
gui de, as neasured without perfo ration; and S1 reprefdduly 2002 total area
of the openings in 10 both surfaces of the wall-surface guide. 3. The

nmet hod according to item1 or 2 above, wherein each of the openings in both
surfaces of the wallsurface guide independently has an area in the range of
15 from0.01 to 300 cnR. 4. The nethod accotding to any one of itens 1 to 3
above, wherein the wall-surface of the wall-surface guide is at |east one
surface sel ect eddsiGadinenedouEn) congiisid ngfcon fdidledsunf ate a1d-a
curved surface. 5. A polynerizer apparatus for producing an aromatic

pol ycar bonat e, Whicehl qaipyrdesas e teasing) ke prrdavidechbillee rseibs taarceisnl et f or
a polynerizable material, a 25 polynerizable material feeding zone

comuni cat i ng widannot0d e domAGEI2 1Y tdmveatd athexafd-om)guiwtenwattei ng f al |

pol yneri zation reaction zone which is positioned bel ow and conmuni cat es
with the pol ynerﬁrﬁaiﬁeﬁsmiefriicaﬁtjfcé‘e(ﬁwmeis itaTieimmetch &g (ihde -Omaveinng

fall polymerization reaction zone has at | east one quide securely held
therein ghd ext didifiy dovRitva I?é%q’ﬁ RPN Y heéredit aHe dHI &t 4R adapt ed
to receive at Ieast one rlzable nnterla:L sel ected fromthe roup
consi sting of: TR ffl 58??%04?0’?1’5 2 RSGRE G APEaD FYReh -

conpound and a d| Al car bonat nd rml ten ol yner,_.obt al ned b
process conpri si ng I)r/eaactl nrbtrajh a?l ‘F%Paor oé§<tycP rﬁfou Vd%&r yl

carbonate, 15 a %/\/ggncg%igrﬁgne oéé/rrerl,lo&a@x%?ﬁg er b ggﬁgg% o he fed

to the polynerlz eri al eedlng zone rolg e’in
transferred to QUi deved 1 g, Iy é/rﬁ%ﬂ IR, deagd, i zone
t hrough t he pol yrrerl za %ffe mat er’i-al I'hg Egjgéne an alélmval ong ag%;lzo | n

contact wth the g des AL&ld ecina rﬁléﬂé’@uﬂ@étéﬂkguf %ﬂ P YNGR Z ald i
the polynerizable material to obtain a polyner, the guide-wetting fa

pol ymeri zati on resehédnigofeokeayi g, tisé shdatiwgn tdeteafue ab aitd atedyor the
ob25 tai ned pol ymer, 03 July 2002 22 wherein the guide is a perforated
wal | - surface guilkergd -rhet pes fosededf oal 4gbtafaoe, greslel thiawg nih aa plaweat- ity
of through-holes, each extending substantially in 5 the thicknessw se
direction of thelingléf sting atecpedsing rate of the molecular weight and
in a discoloration of the polymer; a thermal decomposi-
15 tion product of a polymer is generated due to a long-
term thermal history, which undesirably enters the
polymer being produced; the volumetric efficiency of a
polymerizer is extremely low; and a scale-up of the
production of an aromatic polycarbonate is difficult.
20 As a solution to these problems, in U.S. Patent No.
5,589,564, the present inventors disclosed that a high
quality aromatic polycarbonate can be produced at a
high polymerization rate by a method in which a polym-

erizable material is allowed to fall along and in con-

25 tact with a wire to thereby effect a polymerization re-



to thereby formopenings in both surfaces of the wall surface guide. 6. The
pol ymeri zes apparatus according to item5 10 above, wherein the

pol ynmeri zabl e material feeding zone and the gui de-wet t03nkuly 2002

pol yneri zation reaction zone are separated from each other through a

pol ynmeri zabl e material distributing plate having at | east one hole, the
feedi ng zone communi cating with the guide-wetting 15 fall polynerization
reacti on zone through the at |east one holel2and wherein the guide is
arranged in corre spondence with the hole of the distributing plate 7. The

pol ymerizes appa{atis aceeldvee,t 9t haed b@lend d%QﬁQaveo wbgeebp b
wal | -surface guide satisfies the following formula (1): S1/SO z O. 15 (1) 25

wherein: 03 Julet 1202 SR daas et addittd 3o Radndie! hasuhigaees of
the wal [ -surface guide, as nmeasured w thout perforation; and S1 represents
the total area afedited®patidgmi mdldmitmisuidanes of dhe sy pdaaeed
guide. 8. The polynerizer apparatus according to any one of itens 5 to 7
above, wherein esicha afidghrer qpeElymegsi 2at ot hests f aces of the wal | -surface
gui de independently 10 has an area in the range of from0.01 to 300 cnR. 9.
The pol yneri zer apparfst wprocordiinen dhenyalmrne ofa ideemersited 1§ aldoee -
wherein the wall-surface of the wall-surface guide is at | east one surface
sel ected 15 fromadroys dipthvhsiar ippdickng |an auealide ardyeagponaded
surface. In conventional nethods for producing an aronatlc polycarbonate by
the transesteri fizatResr HoTEad: fheDoln ohhf i PRITISA prodinasd Pedhdibeand t he
like fromthe liq uid reaction_systemefficientl it has been attenpted to
i ncrease the surdACE PRGSO ?ﬁP{ﬁW§Nﬁﬁ°?TRﬁ$éf9Qn THC BV e iRt

ion, . using hori zont al i zers as nti.oned

f ul |
oot Howavar ! et Sihq Mot 40T d Ot Bha POC VST So SR S HEGC S o

10 desired constant molecular weight to be stably produced
at a high polymerization rate, without discoloration
with respect to the polymer or generation of foreign

matter.

15 SUMMARY OF THE INVENTION

In this situation, the present inventors have con-
ducted extensive and intensive studies with a view to-
ward solving the above-mentioned problems. As a result,
it has unexpectedly been found that the above-mentioned

20 objective can be attained by a method which comprises:
feeding, into a polymerizer apparatus, at least one
polymerizable material selected from the group consist-
ing of a molten monomer mixture of an aromatic dihy-
droxy compound and a diaryl carbonate, and a molten

25 prepolymer obtained by a process comprising reacting an



03 July 2002 24 the present invention, a high quality aromatic pol ycar
bonate can be obtained at a high polynerization rate without a need for a
rotary agitation. This is one of the nmmjor aspects of03Jdy2802nt ages of the
present in 5 vention. Further, it has also been found that the nethod of
the present invention provides an advantage in that an aromatic

pol ycarbonate having a desired con stant nol ecul ar wei ght can be stably
produced at a high polynerization rate, as Xbnpared to the case of the use
10 of the conventional nethods in which a wire or a non perforated plate is

used as a gui deqrfhiaiks d%?h%s{ MRboRipoRPREGH t8f of e advaBhageRa0E, the
present invention. Hereinbelow, ghe present invention will be described in

nore detail. 15the pheyheesert apyerbtoR inkaddan® aagerae-gedichugr oxy
conmpound” neans a conpound represented by the following formul a: HO Ar-OH
wherein Ar repre&zant $odyierdlzant oar gRaicitd ogl edme 2B ikRheheakr ed exaspl es of
dival ent aromatic groups as Ar include a group represented by the follow ng
formul a: _Arl _yohr2 guilder siecugadly dfe1Ar [thane iAr 2nidndegrendanl WoRb -
represents a dival ent carbocyclic or heterocyclic 03 July 2002 25
aromati c 5group Waviddy fuhemes hireuph .c anisorrldtconing dpe¢ Yolapeadenbdeama-

di val ent al kane group havin%_fron11 to 30 carbon atons. |In divalent

car bocyclic or ﬁ@g@@éc¢@|ﬁ@ Fr ¢S and in contact with the at least

one guide through the guide-wetting fall polymerization
reaction zone, to effect a guide-wetting fall polymeri-
zation of the polymerizable material, thereby obtaining

10 a polymer, wherein a perforated wall-surface guide is
used as the guide. The perforated wall-surface guide
has a plurality of through-holes, each extending sub-
stantially in the thicknesswise direction of the wall-
surface guide, to thereby form openings in both sur-

15 faces of the wall-surface guide. Based on this novel
finding, the present invention has been completed.

Therefore, it is an object of the present inven-

tion to provide a commercially advantageous method for
producing an aromatic polycarbonate, which is free from

20 the above-mentioned problems accompanying the conven-
tional methods and enables an aromatic polycarbonate
having a desired constant molecular weight to be stably
produced at a high polymerization rate, without discol-
oration with respect to the polymer or generation of

25 foreign matter.



5 groups as Arl and Ar2, at |east one hydrogen atom may be substituted with
a substituent which does not adversely affect the reaction, such as a
hal ogen atom an al kyl group having from1l to 10 car b3 Jaly2f)2 an al koxy
group having from1l to 10 carbon atons, a phenyl 10 group, a phenoxy group,
a vinyl group, a cyano group, an ester group, an am de group and/or a nitro
group. Illustrative exanples of heterocyclic aromatic groups as Arl and Ar2
i nclude an aromatic group having at |east ol hetero atom such as a
nitrogen atom an 15 oxygen atom or a sulfur atom Exanples of divalent
aromatic groups as Arly and sNodnleRClopdecan odngulsbirkdbad 9hveHRgbht bed
phenyl ene group, an unsubstituted or substituted bi phenyl ene group and an
unsubstituted omprshbsid taited yieridyre 2ep2Q U ForSphsicittikengs ther Arl and
Ar2 are as described above. Exanples of dival ent al kane groups as Y include
organi ¢ groups raspectnearglionegprmesdrided by the foll owi ng fornul ae: 25 03
July 2002 26 CHBS R RB~iRRCCCand/ C2 4\R6 CH3, RR, 5 wherein
each of Rl, R2, R3 armherfdmedrppiandantd pihepr eddricssa figdrtoges andnpdan
al kyl group having from1 to 10 carbon atonms, an al koxy group having from1
to 10 carbhon at o tagsycdodiley prgsand Idventiinp fWwidm Detcome0 apipagehdr m ng
carbon atons, a carbocyclic aromatic group having from5 to 10

from the following detailed description and appended

claims taken in connection with the accompanying draw-

ings.

10 BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 is a diagrammatic front view of one form of
the perforated wall-surface guide used in the present
invention;

15 Fig. 2 is a diagrammatic front view of another
form of the perforated wall-surface guide used in the
present invention;

Fig. 3 (a) is a diagrammatic cross-sectional view
of one form of the polymerizer for practicing the meth-

20 od of the present invention, as viewed from the front
of the polymerizer; and

Fig. 3 (b) is another diagrammatic cross-sectional
view of the polymerizer of Fig. 3 (a), as viewed from
above the polymerizer.

25



ring-formng carbon atons and a carbocyclic aral kyl group having from®6 to
10 ring-form ng carbon atons; k represents an integer of from3 to 15 11;
each X represents a carbon atom and has R5 and R6 bon®gduly2802 o; each R5

i ndependently represents a hydrogen atomor an al kyl group having from1l to
6 carbon atons, and each R6 independently represents a hydrogen atom or an
20 al kyl group having from1l to 6 carbon atijgns, wherein R5 and R6 are the
sanme or different; wherein at | east one hydrogen atom of each of Rl, R2,

R3, R~-, R5 and 5@ nay ge sub tﬁtHQPQH etﬁuaesufstituent whi ch does not
adversely affect the 2 l?%a% i On, “SUCR-as 4 ﬁ% ®gen atom an al kyl group

03 July 2002 27 having an al koxy group havi ng
from1l to 10 carbon gtg%%pqé&ﬁhgﬁéﬁ'group, a’ eﬁbxy group, a vinyl group,

a cyano group, an esper gpouR,rffbaMdle HQUP LR 1en gb(iy%ﬁluﬁs
Speci fic exanpl es of divalent aromatic groups as Ar |nc ude groups

respectively repiesgagedobyatheabh! ow ng fornul ae: 03 Julv 2002 (~7)m
(Rfl)n --~CH= (R)mCH (RA)N CCH3 (R)m(R8)o ~J ~3tR8)~ 15 ~C | ~~3
zo C 28 5 3a, 3b Openings

4 Punched-plate type wall-surface guide

5 Polymerizer apparatus

6 Inlet

7 Distributing plate

10 8 Hole
9 Vent
10 Discharging pump

11 Outlet

15 DETAILED DESCRIPTION OF THE INVENTION

In one aspect of the present invention, there is
provided a method for producing an aromatic polycarbon-
ate, which comprises:

feeding, into a polymerizer apparatus, at least

20 one polymerxizable material selected from the group con-
sisting of:

a molten monomer mixture of an aromatic dihydroxy
compound and a diaryl carbonate, and

a molten prepolymer obtained by a process compris-

25 ing reacting an aromatic dihydroxy compound with a di-



--~CHCH3 CH3 C--((" )?-CHI(" U(R/)m-_~CCH3 CH3 CH3 (R8)~ --~ CH2-CHZ
03 July 2002 29 wherein each of R~ and R8 independently represents a

hydrogen aton) a hal ogen atom an al kyl group having fg3Jal¥ 2002 10 car bon
atons, an al koxy group having from1 to 10 carbon atons, a cycloal kyl 5

group having from5 to 10 ring-form ng carbon atons, or a phenyl group;
each of mand n indepen dently represents an integer of froml1l to 4, with
the proviso that when mis an integer of frbén2 to 4, the Rd's are the sane
or different, and when n 10 is an integer of from2 to 4, the R§'s are the

same or d|ffere@fyﬂﬁgggyyﬁa@ganples of divalent aromatic groups as Ar also
i ncl ude those which are represented by the fol |owing fornula: 15

-Arl -Z- Ar2 wherei n ArdnaRfd 1Ame ralA rdapieidaied %%&,lsaﬁg &nf Qm@&e%& a
single bond or a dival ent group, such as -0, -S-, -502, -SO,

or -CON(R1)-, whateeigvRindsi A defnated-iatioves pmyl&»e&mzlameofma&mhad_l vaI ent
aromati c groups as Ar include groups respectively represented by the follow
i ng fornul ae: e didy 2002 Conir(iRAMI(REIth the inlet, and a guide-
5 wetting fall polymerization reaction zone which is
positioned below and communicates with the polymeri-
zable material feeding zone, wherein the guide-wetting
fall polymerization reaction zone has at least one
guide securely held therein and extending downwardly
10 therethrough, and
allowing the polymerizable material to fall along
and in contact with the at least one guide through the
guide-wetting fall polymerization reaction zone, to ef-
fect a guide-wetting fall polymerization of the polym-

15 erizable material, thereby obtaining a polymer at a
bottom of the guide-wetting fall polymerization reac-
tion zone,

wherein the guide is a perforated wall-surface
guide,

20 the perforated wall-surface guide having a plural-
ity of through-holes, each extending substantially in
the thicknesswise direction of the wall-surface guide,
to thereby form openings in both surfaces of the wall-

surface guide.

25 In another aspect of the present invention, there



UU(R7)m(RB)n U-CW-S (R)m(R8)n S02 30 (R-)mM(R~)n 0 U (R )m (R8)n SO
-UU W (R)Ym(RP)Nn COU 15 (R)Mm (R8)n CONH (R)mO (RH)n C O (R~)m CH3
(Re)n ~ O (RymMCH3 (R8)n C~ OC CO~ C CH CH3 20 whé3duly 2892 R8, m and n
are as defined above. Further exanples of divalent aromatic group Ar 25

I ncl ude an unsubstituted or substituted phenyl ene, an unsubstituted or
substituted napht hyl ene, and an unsubstituted or substituted pyridylene. In
the method of the present invention, the 3 July 2002 31 aromatic

di hydr oxy conpounds can be used individually or in comnbination.

Representati ve exappbesdet ar emalynerdizlydapparaemeodnds pirbahudagbeaphenol

A. The diaryl carbonate used in the present invention
aromatic polycarbonate, which comprises a casing and,
provided therein, an inlet for a polymerizable material,
a polymerizable material feeding zone communicating
5 with the inlet, and a guide-wetting fall polymerization
reaction zone which is positioned below and communi-
cates with the polymerizable material feeding zone,
wherein the guide-wetting fall polymerization reaction
zone has at least one guide securely held therein and
10 extending downwardly therethrough,
wherein the inlet is adapted to receive at least
one polymerizable material selected from the group con-
sisting of:
a molten monomer mixture of an aromatic dihydroxy
15 compound and a diaryl carbonate, and
a molten prepolymer obtained by a process compris-
ing reacting an aromatic dihydroxy compound with a di-
aryl carbonate,
and wherein the polymerizable material is adapted
20 to be fed to the polymerizable material feeding zone
through the inlet, and transferred to enter the guide-
wetting fall polymerization reaction zone through the
polymerizable material feeding zone and fall along and
in contact with the guide, to effect a guide-wetting

25 fall polymerization of the polymerizable material to



5 is represented by the following formula: 0 Ar3 -OCO Ar4 wherein each of
Ar3 and Ar4 independently 10 represents a nonoval ent aromatic group. Each
of Ar3 and Ar4 independently represents a nonoval ent 03Jbbyc200Ri c or

het erocyclic aromati c group. At |east one hydrogen atom of each of Ar3 and
Ar4d may 15 be substituted with a substituent which does not adversely
affect the reaction, such as a hal ogen atom an al kyl group having from1
to 10 carbon atons, an al koxy group having ¥om 1 to 10 carbon atons, a
phenyl group, a phenoxy group, a vinyl group, a cyano group, 20 an ester
group, an am de (@hQUR daHYAkmevitro group. Ar3 and Ar4 are the sane or
different. Representative exanples of nonoval ent aromatic groups Ar3 and
Ar4 include a phenyl tgf0ouRid® -R@arting fGAUpoIgmRiakerybngredptand a
pyridyl group) These 25 groups nay or may not be substituted with the above
03 July 2002 32 zZwew imaveEchsulst id tertiton thersidf uent sutPesf goredhexampl es
of nonoval ent aromatic groups Ar3 arid Ar4 are those respectively
represent ed by ttedrfegl lppdivgef.ormulae: 5 CH3 CH3 ~ G CH, CH3 CH, ~ CH3 ~H3
CHz I CH3 10 CH3 CH3 CH3 Representative exanples of diaryl carbonates

i ncl ude a@n unsubst it WheFedm s e d digp Ranforadeso watld -CHFFaesd
represented by the followng formula: 15 ~R9~ O ~R~-0o~ P\ O ~~ O ~ 9 wherein
each of R9 and RH-9%rdependently

the perforated wall-surface guide having a plural-
ity of through-holes, each extending substantially in
the thicknesswise direction of the wall-surface guide,
10 to thereby form openings in both surfaces of the wall-
surface guide.
For an easy understanding of the present invention,
the essential features and various preferred embodi-

ments of the present invention are enumerated below.

15
1. A method for producing an aromatic polycarbonate,
which comprises:
feeding, into a polymerizer apparatus, at least
one polymerizable material selected from the group con-
20 sisting of:

a molten monomer mixture of an aromatic dihydroxy
compound and a diaryl carbonate, and

a molten prepolymer obtained by a process compris-
ing reacting an aromatic dihydroxy compound with a di-

25 aryl carbonate,



represents a hydrogen atom an al kyl group having 20 from1l to 10 carbon
atons, an al koxy group having from1 to 10 carbon atons, a cycloal kyl group
haV|ng from5 to 10 ring-form ng carbon atons or a phqawhhgmg%p; each of p
and q independently represents an integer of froml to 5 wth the 25
proviso that when p is an integer of 2 or nore, 03 July 2002 33 the R9's
are the sane or different, and when g is an integer of 2 or nore, the R10's
are the sane or different . OF these di phem# carbonate conpounds,
preferred 5 are diaryl carbonates having a symretrical configuration, such
as (unsubstituted) dipBepyhyimarbesat QpFagaﬁugl BbRPYLscRgbanat g1subsst ut ed
with a |ower al kyl group, e.g., ditolyl carbonate and di-tbutyl phenyl
carbonate. Parttnsl gbh.Ymaﬁ:QfZEb[Ledma$ei:Qadl phepyhymarhoant e, mubeehals the

di aryl carbonate having the sinplest structure. These diaryl carbonates may
be used indi vi diakByngr zonecephimnat caningheitat thei AinWbtchahtieaagaiat c

di hydroxy conpound 15 and the diaryl carbonate are used (i.e., the charging
rati o) may varywe&pendi igldnppigmeypestobnt meagtdpat zondi whrdrcbxysconmpound
and di aryl carbonate enpl oyed, the polynerization tenperature and ot her

pol ymeri 2ati on PERditEroRs. PPREVdRAAy copmupdgatesi vighnshal Pplysediirn 20 an
amount of fromO0.9 to 2.5 noles, preferably from0.95 to 2.0 noles, nore
preferably fron?8bds Pétfrﬁa%oﬁ§§dlﬁérzﬁﬁﬁe ¥herrdnatBAnerddar NoHEbRY
conpound. The nungﬁ era nmol.ecul ar wei ht of %he aronatlc pol ycar bonat e

obt ai ned accor ditfigt 8° W@e ﬁGdO?SIEFGFHQ pFQ?&n AFnFEnt PRt |§n6enerally
from500 to 03 J Iy 2002 ﬁ_ %g r.ef er q 0 to gyooo
ment i oned above? t K& et 36 51 dt S%égeﬁp &gﬁP-FBﬁ St

material, use ig,] %hgf %%It one polynerizable material selected from
the group 5 consisting or: nol't en nononmer m xture of an aronatic

di hydr oxy conpound a@(il%wq'n@r ¥heC HolORRLE 2281 HaTRILER REERAMYMBRoABT @i ned

by a process
and in contact with the at least one guide through the

guide-wetting fall polymerization reaction zone, to ef-
fect a guide-wetting fall polymerization of the polym-
erizable material, thereby obtaining a polymer at a
15 bottom of the guide-wetting fall polymerization reac-
tion zone,
wherein the guide is a perforated wall-surface
guide,
the perforated wall-surface guide having a plural-
20 ity of through-holes, each extending substantially in
the thicknesswise direction of the wall-surface guide,
to thereby form openings in both surfaces of the wall-

surface guide.

25 2. The method according to item 1 above, wherein the



conprising reacting an aromatic di hydroxy conmpound with 10 a diaryl
carbonate. Even when a nononer m xture of an aromatic di hydroxy conpound
and a diaryl carbonate is sinply nelted by heating, a08duim2002zation
reacti on proceeds to sone extent. Therefore, a nolten nononmer m xture of 15
an aromati c di hydroxy conpound and a diaryl carbonate is substantially

equi valent to a nolten prepolyner. In this sense, the polynerizable
material is hereinafter, frequently referre Uto as "prepolyner". Further,
when the prepolynmer is one which is having its 20 polynerization degree

i ncreased by t hevatst-lsod-fafcet fpm igree sseriti sfeenttihen, £ dliewimgpdiopmed ai 1) :
hereinafter, occasionally referred to sinply as "polyner" The nolten

prepol ymer used in the nethod of the present invention as a pol ynerizable
material may be 25 one obtained by any conventional polynerization nethod.
03 July 2002 35 The polynerize§ﬁa%haﬁaﬁh§fhsed in thed Inet hod of the present
invention is adapted to be used f or per formng a guide-wetting fal

pol ymeri zation reaction in which the polynerizable naterial is allowed to
fall 5 along and in %ﬁg{aqt.mjth a perforated wall-surface guide having a
plurality of throughH8i%s®‘each extending substantially in the

t hi cknesswi se directign I rcﬁgg ide, er far.m._gpeni ngs
in both surfaces of t%e I\c/%é;zﬁ]:Iter-}’geljl\r%faéact-eh%lg;uﬁlc e. Ig#lelqg o1fg)cbpre esfa:Bé{E(?c%ﬁatO%Phe

wal | -surface of the - SUr-f ' iS5t Qe f I ed
fromthe group consi \g?#éng 0 ! qu'ﬁ%ﬁeg%dfl;ﬁceg' aélnsg%géacur v&sjlé{slt}?’f%}ctz%eﬁféoi S
preferred that the wallei s f aggy gui de used in the nmethod of the present

i nvention has a configura 15 tion wherein, when a cross-section of the
guide is ta ken al ongs fEmres et < hrrextangsl perqrensd cilardpedindshen

| ongi tudi nal axis of the guide and extends horizontally to the wall surface
of the gupde, the | engdth cfudfecqeripheie w1l -hanrcfass-geicid.on is general ly
5 times or 20 greater, nore advantageously 10 tinmes or greater, still nore
advant ageously 15 times or greater the thicknesswi se | ength of the
cross-section. The above-nentioned | engths of the cross-section of the

wal | - surface guidle arghe stthed aeetdiag oo theemss @t abaveat wWherada |

each of the openings in both surfaces of the wall-

surface guide independently has an area in the range of

15 from 0.0l to 300 cm?2.

4. The method according to any one of items 1 to 3
above, wherein the wall-surface of the wall-surface
guide is at least one surface selected from the group

20 consisting of a flat surface and a curved surface.

5. A polymerizer apparatus for producing an aromatic
polycarbonate, which comprises a casing and, provided
therein, an inlet for a polymerizable material, a

25 polymerizable material feeding zone communicating with



25 surface guide has no hole or projection. 03 July 2002 36 There is no
particular limtation with respect to the norphol ogy of the wall-surface
gui de. For exanple, the no-rphology of the wall-surfagg July 2602 s sel ected
froma plate, a cylinder, a plate having an irregularly 5 curved surface,
or the like. There is no particular limtation wth respect to the

nor phol ogy of the wall-surface of the wall-surface guide. For exanple, the
wal | -surface may be flat or curved, and may?have projections or the Iike.
10 There is no particular Iimtation with respect to the norphol ogy of each
of the openings the hoeilketsurdrares gufi deherenalilngs Waf1ac @ Qyinde-i zkar oex aepl e,

t he norphol ogy of each of the openings is selected froma rectangle, a
square, . a trapezagitd,ora zdraEriwisicta i molsd tiamed [Hedsey aandl = ostram izad ean

i rregul ar norphol ogy. Further, these norphol ogi es of the openings can be
used i ndi vi dual witdr thre qontymreatizerb 1 eExahsieis loff degiingy gfontehe whaltiedigwr f ace
gui de used in the nethod of the present invention include a net 20 type
form (shown in Filg gvidarvet e Hed-lpipalameype Sioan @i dm zeng. has, The
wal | -surface guides of Figs. 1 and 2 respectively have openings 3a and 3b

and al so % espectitet§AHa e reE Face Potivode h iRl aml terdending

wal | -surface guides of Figs. 1 d 2, .the polynR5 erization of the nolten
pr epol ymer procé od%’]‘f/ﬁﬁ%:fe’gtmere%ﬂ{ﬁ}y 2002 37 nolten prepol yner falls

along and in contact with fr f oritiaq d 2b respectively_ of the
wal | surface gui des of" |I§1esl.n it%aengg;enlrhlesr g%;sa?z%oépr{aor ticuar” Ialtm}it%a)éiton W th
respect to 5 th ' - e | J t of . hot h
surfaces of theeomr/g% ﬁ%%%%%%%%eﬁé&gjgaﬁler%ﬁ[%ﬁ%ﬁ@ @oe %%&,COQI
preferably 0.4 to; 20, 1@. .dhere is no particular limtation with respect to
the thickness of the wal?-surface gui de. The thickness 10 of the

wal | - surf@ace guide i sy genefed Inoddnd® OS2 Uk R Ffr @bl nk dr@d:80 nm
When the thickness of the wall-surface guide is relatively large, for
preventing a stagnmpdid Gind he ddien defsiates amathe throughhol es of the
wal | -surface guide, it is preferred that 15 the through-holes are inclined.
In the nethod of the prmeskidn ipweptliorer idblisinEd ey redhtdmdsd wmpris-

wal | -surface guide satisfies the following fornula (1): 20 S1/SO a 0.15 (1)
wher ei n: SO reprEs@entsaching oanl axereat b dbivdsexy acerpoind el thald -&lur f ace
gui de, as neasured w thout perfo25 ration; and 03 July 2002 38 S1
represents the t3d¥al @@®RCBRtehe openings in both surfaces of the

wal | - surface guide. The_above-nentioned ratio S1/Sp i s nore preferaeky from

0.15 to B299, still rRe PreFelubpiie (ROWMTEBEaRles tRrierial 1y GAant

preferably fr0n1965béofgd9§6 ¥*§np£{§herizable material feeding zone

through the inlet, and transferred to enter the guide-

wetting fall polymerization reaction zone through the

polymerizable material feeding zone and fall along and
20 in contact with the guide, to effect a guide-wetting

fall polymerization of the polymerizable material to

obtain a polymer,

the guide-wetting fall polymerization reaction
zone having, at a bottom thereof, an outlet for the ob-

25 tained polymer,



ratio S1/Sp is |lower than 0.15, the polynerization rate tends to becone

| ow. The reason for this |lowering of the polynerization rate has not yet
been fully elucidated, but is presuned as follows. A @®Jul20@82epol ynmer 10
falling along and in contact with the wall-surface guide is in a filmform
on each surface of the guide. At each opening in both surfaces of the

wal | -surface guide, this filmof nolten prefolyner are in no contact with
the wal | -surface guide and, hence, both surféces 15 of this filmof nolten
prepol yner serve to evaporate an aromati ¢ nonohydroxy conpound fromthe

nol ten prepol ymer. Thaleresn the |lq@ariger itshe tpetrd@orarea ehlllheuaemamiengs in
both surfaces of the wall-surface guide, the |arger the evaporation
efficiency of thmigteamati c nono 20 hydroxy conpound becomes. Therefore, the
hi gher the ratio S1/S0, the higher the polynerization rate beconmes. In the
present invention, tHhéae gteaddfraged $SON lofsurdtares gnfidee bagfinghe waldradur f ace
guide and the total area (S1) of the openings in both surfaces of the wall
25 surface gui dét@arphetgmudhhdtPIfs a g@d] ecttiegling s s tangd aldlyy 12002 39
as follows. That is, the wall-surface guide are irradiated with parallel
rays (laser |igHhe Hiidknaessehia (B a3t enidedhiorddraurdiageo Ihee.

t hi cknesswi se direction of the guh%g% and the resultant shadow i mage of 5
the guide is prdj%cttd Nt & A HrHLEIGh Seid SHi 3 5acarsy (“?%)l'of
bot h surfaces cﬁs&r (ﬁ@lhigﬁgface guide and the total area (S1) of the
openings in both Surtdces ot the wal | - surface gui de are determned fromthe
proj ected shadow i mage. 10 In the nethod of the present invention, it is
preferred that each of the openings in both surfaces of the wall-surface
gui de independery |y has 3k Affard dbat Nt ARG Ofadd B P d 9390 @, nore
advant ageously from 0.05 to 150 cn?, still nore advantageously fromO.1 to
15 100 ci. The A&@ Ofyiedsdy Pf thdep ODRM POSap Tk Bl db Sl facasi R 4diR

wal | -surface guide can be determ ned from a projected shadow i mage t her eof
which is obtai neshdytidegpl @ o6t oingetdiod @61 Eesesdetbabasa-iibeofyiact i on
with the determnation of the total area (SO of both 20 surfaces of the
wal | - surface guiatee asspdhetédt fborareac Sihaf tiwowyperd ngsl ymehiotdblsur f aces
of the wallsurface guide. When each of the openings in both surf aces of
the wal | -surf aceateritel hdsstnibuebnofplats hafahn®. O0 lemst 005 prlobhl em
arises in that the nolecular weight of the ob 03 July 2002 40 taned
aromati ¢ pol ycarbfaf@edbng e300e r FABMEREC B BIeY Hat tih . kg - et tine

nol ecul ar _wei ght _of _the_aromati c- pol ycarbonate withdrawn fromthe outlet of
the pol yherizer Tkt e%oh’i‘“%ﬁb??t%ig?rer%%%%?nf%?n“ex’é%h‘b?‘éghi‘hh% Bttt from
1 mnute to several tens of ginutesi SO that.&n aromatic $§I.carbonate

havi ng a desired®R?omd?ant B efUPRP het iRt TehtnotS EE T AT hell® G Feason

for the occurren exeNt L oned._vari at i | ar wei ght
of the aromatic %%?@%%éggn‘g gﬂdﬁggl b?ﬁggf hgﬂ%oé%%%%%ﬁ%rﬁgiggnbt yet
been fully eluci dated, but is presuned as follows. It is believed that the

openings in both surfaces of the wall-surface guide have an effect of

stabilizing the 1 ow pfetHe1yMbt LR Pr EPRLYERE s 30T 1N £ OT 11 ¢ B SPergi ng
the molten pre 15 polyner over the entire surface of the guide. There

20 above, wherein the wall-surface guide satisfies the

following formula (1):
S1/Sg = 0.15 (1)

25 wherein:



fore, when the area of each of the openings in both surfaces of the

wal | -surface guide is too small, it is likely that the flow of the nolten
prepol ymer not only beconme unstable, but also do not @3dnlw20@ver the en 20
tire surface of the guide, thus causing an instability in the tine
(residence tine) for which the nolten prepolyner is present on the

wal | -surface guide. In other words, the residence tinme of the nolten

prepol yner on the wall-surface guide is |ikéPy to have a broad dis 25
tribution during the polymnerization, and this broad 03 July 2002 41

di stribution of the resimtamesdrite thesyldtl reasarfi dothosugitades mdl ecul ar
wei ght of the aromatic polycar bonate during the polynerization. On the

ot her hand, when eachhs waiel operfiaws Juide baish masieeds wifthidve perfo-

wal | -surface guide has an area of nore than 300 cnR2, not only does the

pol ynmeri zation rate Becomil ad but al so the nol ecul ar wei ght of the
obt ai ned aromati c pol ycarbonate varies during the po |lynerization. The
reason for the occurr%nc%el?ﬁeﬁ%% WP T e 6% G dSER RS 1i8ws.  Waen
the area of each of the openings in both surfaces of the wall-surface guide
is too latge, it becdR AYFIFTHT Forthih e ot 1B RS AYHE to form and
maintain a filmover the openings of the guide, so that the nolten

prepol yner tends 15 to fl ow down whil e keeping away fromthe openings, that

is, tends to fl do i kin or SS he | | -surface guide.

The pol yneri zer O%Yppawa}fésggou@%%z%q%gaéé?%%tdp%facf%e%%%neqs\é% a1 vé)r?t%l c%ghas,

provi ded t her el ny e 9720, Mrsy peripLaled JaLL-sHrfiaec il dgs, Jhere is
t of securihg the

no par ticular rmtation w respect to the nmanner

wal | -surface guigerd NstPEaPOL YIBTLREwAPPE @ Hidce | duide PIRiSIdRebddB) the
wal | -surface guide is secured in the polynerizer apparatus in a nmanrier

wherein {he 25 nphd ef PLLPR! YARENEBPaRBK R ¥RELI 6301 @b Isoid2, 03 July
2002 42 falling along and in contact wth the perforated wall surface gui de.

Preferred exanples of manners of securing the perforated wall-surface guide
in the polynerizer apparatus include a manner in which the wall-surface 5
guide is directly. or Timeli petyhgrieeur egptivatiist ecbordaggpitat @ngy afnd hef

pol ymeri zer apparatus as shown in Figs. 3(a) and 3(b), a manner in which
the wal | - sur f acelgemele 5 steedurakbye. avhedeprojtde | viglirowriaeei odi derswal |

of the polynerizes_apparatus, and a manner in which the
wall-surface guide 1s at least one surface selected

15 from the group consisting of a flat surface and a cur-

ved surface.

In conventional methods for producing an aromatic
polycarbonate by the transesterification process, for
20 removing by-produced phenol and the like from the lig-
uid reaction system efficiently, it has been attempted
to increase the surface renewal of the polymer (being
formed) by a very powerful rotary agitation, using
horizontal polymerizers as mentioned above. However,

25 it has surprisingly been found that, by the method of



10 wal | -surface guide is secured to a wire suspended fromthe ceiling wall
of the polynerizes apparatus. There is no particular limtation with
respect to the method for securing the wall-surface go0Bdaly 2002he

pol yneri zes apparatus, and any of conventional methods for securing 15 a
gui de, such as wel di ng, adhesion, bolting and the |ike, can be enpl oyed.
When a plurality of wall-surface guides are used, the distance between

adj acent guides, in terns of the distance bt ween the nost closely |ocated
portions 20 thereof, is generally in the range of from0.5 to 30 cn
preferably fromtRBet @r2Geaf ifmeatpbaf ebabhbiyhf goan4 tiyoatbmaticFoolihear-it is
preferred that the plurality of wall-surface guides are secured to each

ot her by means obbnafter cexatmel eptwinesd, apl at éd gangofllhmekiketsonasate 25
conbine the plurality of wall-surface guides into a 03 July 2002 43
subst anti al | y umiithedtass erleldy foFher goitaryo agdrtieitdahar This ths i ore Wi h
respect to the nethod for allowing the nolten prepolyner to fall al ong and
in contact wit hthige mgglor- aspesdes @fi dde Bsiyantadgep, ofh&éhaobPrerRepitepsrynmer
is transferred to the wall surf ace guide through a distributing plate
havi ng ofe or myEd®tHOPes, FWhEReFn theP@8FsEEFBUPPAR HPaRe tR2brBR® ded above
the upper end of the wall-surface guide. There is nqQ _particular Limtation
with respect to“Fﬁ@ofocﬁbF%ﬁom&ﬁféai1ﬁ%¥%ﬂ%§q8rpﬁ8Védﬁ5I€§ gfveR&age

di stributing plate. i_.s also qﬁgferred t hat thehg%Ll-surfa er%gig%an

|t
, . . ol
provided in thelﬁbﬁyﬁgrﬁfegléﬁﬁhréiﬁ?d'g%ﬁ?ﬂﬂ? Se |nl§gp85| Cof Wherei n t he

gui de extends 7 augh .8 8 A8 e St NG BiAGee B dhSalut [ ng

pl ate can be selected fromvari ou pes’ of , Such as a ate,

a corrugated pl , I j j i r.e i+h ~C e
ug P 2’?"3‘?‘?&@%@ &die WL difarldy Fese agkegi theChgases

fromthe periph e central portion. 20 The norphol ogy of the

di stributd ng pl ajse dre GRIRIAIHMoral eEtatbdd O AHRidiClaelvidR Ol aP$en-a
triangle, a poly gon and the |like. The norphol ogy of the holes of the

di stributing pl gea-fcraenemmlde sel edead 44 eNquidd.cl ehianiel khpsRer25 a
triangle, a slit, a polygon, a star and the |iKke.
major aspect of the advantages of the present invention.
Hereinbelow, the present invention will be
described in more detail.

15 In the present invention, the term "aromatic
dihydroxy compound"” means a compound represented by the
following formula:

HO-Ar-OH
wherein Ar represents a divalent aromatic group.

20 Preferred examples of divalent aromatic groups as
Ar include a group represented by the following
formula:

-Arl-y-ar2-
wherein each of Arl and Ar2 independently

25 represents a divalent carbocyclic or heterocyclic



03 July 2002 44 The cross-sectional area of each hole of the distributing
plate is generally in the range of fromO0.01 to 100 cnR) preferably from
0.05 to 10 cnR, especially preferably fromO0.1 to 5 cO8Jul#2002t he
distributing 5 plate has a plurality of holes, the distance between

adj acent holes, in terns of the distance between the centers of the holes,
is usually in the range of from1 to 500 mm preferably from25 to 100 mm
The hole in the distributing plate may be aZhole which is made sim 10 ply
by piercing the distributing plate, or may be a hole which is provided by
piercing the distribytipgtll-aeo® Mkany Relw andot hen arbaahkhema, pipe to
the distributing plate so as to extend downwardly fromthe hole. Further,
the hole of the distanluty R@pRlealeatEmn K3 viaa s ta aldpekedrstipuhitiagi N whi ch
the dianeter of the hole decreases from one opening of the hole to the

ot her openi ng of thefheme.l e ercarbgn deomssed in the present invention
nmeans a body which has a very large value with respect 20 to the ratio of
the I ength of the body tbdvaiendyersaipeqyerliiretoar haftexrooyoddcsacbmaniof t he
body which crosssection is taken in the direction perpendicular to the

| engt hwi e di r ectdcupsofast e lbahd Alte attoVeeast iomd hygeneyeal latohr omyl0 t o
1, 000, 000, preferably from50 to 25 100,000. Wth respect to the norphol ogy
of the cross % FyBp AJoE 45 vEidedt %P Wis tiiaiqfli B i(@hidsesc@ds- section is
taken in the direction perpendicular to the | engthw se direction thereof),
there is no parﬁQﬁﬂEﬁe%Xrﬁﬁ%ﬁqﬁthQEﬁﬁﬁ%ﬂ¥%ﬁ't#ﬁ?qu%ﬁbmﬁﬁP%Wlfﬁgm'

cross-section of_th ide is se 5 lected froma circle, an ellipse, a
triangle, a quadmrfﬁdﬁq], HPH yyon"% rls?od‘? L tHe G3588™ FHEWor il ogy of

the cross-sectiaon.,of th i de be unifar varyln | ong t | engt h

of the guide. Thaerlkgou}?ydegermatyp %éa\{?g?/q 0%0“[1101 og]rrp ecsaa:o%/onrrgai ods faog%ﬁélg'gl ng

the nolt prep r uagh, ves I | st i%gﬁi e and

all owi ng the nolcqéeérg%'r e%gtfrgmar %be’?‘?%?' :?owai&s%%gbe%n‘%dona{a vﬁt%rﬁt\ﬁ)te

val |- surface guige ddedlde Gutetie dorh Sy Slud N AR &I FHEROIHBRIp | S
e 15 h I.e [ [ h05

t
allowed to fall by t ead, i.e., its owl welght, and a nme in which

the mol ten prepol ynerrisud okt d Gtaid1ddrop et id ifdnaa Pl ate by
means of a punp or the like. Wth respect to the nunber of the holes of the

di stributing pl aougdies® Asl nenPart? clh@ludé Nk i+ 2 afebig nearims,
dependi ng on various factors, such as the polynerization conditions (such
as tenperature, Pprebsaste amel hékeelrd kafomi heualmpant a of i tiegeratatigst ,an he
nol ecul ar wei ght of the polycarbonate to be produced, and the |ike. For
exanpl e, 1hen i toxXgg¢mt @heredor o2 p?@lPBr dgjkeman aromati c pol ycarbonate at a
production rate of 03 July 2002 46
Examples of divalent aromatic groups as Arl and
Ar? include an unsubstituted or substituted phenylene
group, an unsubstituted or substituted biphenylene

group and an unsubstituted or substituted pyridylene
20 group. Substituents for Arl and Ar? are as described
above.
Examples of divalent alkane groups as Y include
organic groups respectively represented by the
following formulae:

25



100 kg/ per hour, the distributing plate should generally have 10 to 105
holes. |-t is preferred that the distance for which the nolten prepol yner,
whi ch is passed through the hole of 5 the distributingdghist202i s allowed to
fall along and in contact with the wall-surface guide is from0.3 to 50 m
nore advantageously fromO0.5 to 30 m The flow rate of the nolten

prepol ynmer passing through the hole of the distributing plate varies, de 10
pendi ng on the nol ecul ar weight of the nolt&h prepolymer to be produced,

but it is usually in the range of from10'4 to 104 liters/hr/hole,
preferably from10'2 to 102 liters/hr/hole, especially preferably from 0. 05
to 50 liters/hr/hol eCHghere is nR!parRPcular linmta 15 tion with respect to
the tine for which the nolten prfpoly r falls along and in contacgswith
the wal | surface guide, but it islgenerally in the\Lang romd. 01 second
to 10 hours. The—pelrer—obt ai-red -by-Che—guistledwet Tig fal | 20KX),
pol yneri zati on reactuon of the Iteanreponnerzﬂﬁy b i y allowed to
fall into a polyner neservoir atithe hottom of the polynerizer apprfatus,
or may be forcibly t@khn into t hR?pol Rfer reservoir by neans of a reeling
machi ne or the like. 25 The pol ymer obtained at the bottom of the pol ymer
03 July 2002 47 izer apparatus nmay be_wthdra fromthe polynerizes
apparatus, but it isYheerdrr édhheE Rie Bol.yRer and RAciinéebanéentAiough a
recirculation line to the inlet of the polﬁgerizes apgaratus and again

subj ected to the 5 gait®ESRECTSnG FHINTOFSFY REPTz afPoRFEAcBEGHP WAEAEhe
obt ai ned polyner is recirculated, the holding tinme t he pol r_both in

t he pol yner reservoiF%% ﬁhg%bgﬁtgﬁf%Pntﬁ%og%ryﬁﬁrFgggxgpﬁgpgﬁggagﬁﬁgin t he
recirculation |ine appr qpy i I I nged . a ith 10 the
pol ymeri zati on reac??%ﬁgfﬁngg E@rfﬁgﬁfxi%tggerng&?ﬁgggggﬁrggﬁg ion of the
pol ymer ymy be startedheforecll o tite RIGLen R eROLYMBELNAT REeN A

subj ected to the guide-wetting fall polynerization reaction, thereby

si mul t aneously per f ofdrt® dylea igUiademartild REupa bhviaglgy ¥rdh &r i-aatipon
reaction and the recirculation of the polyner. By this enbodi nent, the
surface renewal of t hengelfwmearingercaiion taithsbendnas caabgeyciact hat it
beconmes nore easy to advance the polynerization and achi eve a desired

nmol ecul ar wei ght. 20 dualikyd @rodycthaonngl fapmarcon®t 10 pdhpedolonaige by t he
met hod of the present invention, a single polynerizes which satisfies the
requi renents of the FaEhom adtoment ikorepneseatssad, istegepl wfalfirop Gf tsuch
pol ymeri zers may be used. Further, a polynerizes which satis 25 fies the
requirerents of the prles@mch A aepimnsends e carden] @itpm2 @92 1@ suded and
conbi nation with othe% pol yneri zers for produ% Eg%'an aromatic

pol ycarbonate. |In on& preréededhfifd of savd fet ependse td¥esent

i nvention, a nolten al r i.s.preduced hy reactin n.aromatic

di hydroxy 5 corrpound&rvﬁ rﬁa%an |Saraylrgcéa?rr°t9§r?atate%°ﬁr§ioﬁg,anf %}%é’%a%loélp a verti cal
agitation type pol ynerizes nd t.hen the qbtai ned nol ten prepolyner is

pol ynmeri zed using angloal\f/iﬁlﬁ' if}é)sm i%c 62a airls%btolnesa HE - GG F@ﬁgh of the

present invention. 1GjqsddiadmBiiROdQrddas gy easggydﬂdé\églngtg% far gpr oduc ing

an aromati c pol ycarbonate by reacting an aromati ¢ di Rydroxy conpound with a
di aryl cagbonate, thenghyBidEAHAMILAGIPON HYTREIREYR atoggneral ly in

the range of from50 to 350 C, preferably from 100 to
wherein R® and R® are the same or different;
wherein at least one hydrogen atom of each of R1,
R2, R3, R4, R3 and R® may be substituted with a

substituent which does not adversely affect the

25 reaction, such as a halcgen atom, an alkyl group



15 290 C. As the reaction proceeds, an aromatic nonohydroxy conpound is
by- produced. By renoving the aromatic nonohydroxy conpound fromthe
reaction system the reaction rate can be increased. Uhgukf2®2, in the
met hod 20 of the present invention, it is preferred to enploy a nmethod in
which an inert gas which does not adversely affect the reaction, such as
nitrogen, argon, helium carbon dioxide and a | ower hydrocarbon gas, is
i ntroduced so that the aromatic nDnohydroxyZEonpound by 25 produced is
entrained by the inert gas, and the inert 03 July 2002 9: 9 gas
entraini ng the aromahiaeimgndkpar Xy ocaopeamtons anombdr annall@okgnmgreuphe
aromati ¢ nonohydr oxy conpound, or a nethod in which the reaction is carried
out under reduced présydng. fToa dbdwve lOwsambonodsonan bBepbieagl5group,
individually or in conmbination. A preferred reaction pressure nay vary
dependi ng on the typé& Fhepe&YaSsREPi-c Apalipyar 9594Pe BocClangr 68a8ed, atthe
nmol ecul ar wei ght of the nolten nononer m xture or nolten prepol yner, and
the pol ynerization t&MLEF F&ECHPur 80 PHLIEx FPIYe, aPA/Ple 3c#3ETOf I8OKRact i on
in which an aromatic pol ycarbonate _is produyced from bi sphenol A and
di phenyl °car bonat e, ﬁ%@ﬁxﬁﬁ€ ﬁﬁﬁﬂ@#eévgfaGévﬁ§P€§uP&PmﬁgﬂﬁhQIBFPFhésnnlten
nmonomer m xture . or .nol.t prepol yner is less than 1,000, the reaction 15
o i EEant

pressure is prefdr abl§H ¥ ode 557 HEPTES RESHh &Y &5t essure.
When t he nunber r weight is from1,000 to 2,000, the
reaction pressuﬁgﬁﬁ§%%35£2%§%#§ﬁ%?bn1400 to 6,660 Pa (3 to 50 mmHg). When

t he nunber average nol ecul ar weight is greater than 20 2,000, the reaction
pressure is preferably 2,670 Pa (20 nmHg) or less, nore preferably 1,330 Pa
(10 mmHg) or less, still nore preferably 267 Pa (2 nmHg) or less. It is
particularly preferred that the polynerization is carried out under reduced
pressure while intro 25 ducing an inert gas as nentioned above. 03 July
2002 50 It is also preferred that, as the nolten prepo |ymer, use is nmade
of a nolten prepol yner which has been subjected to a pretreatnent wherein
the nolten prepolyner is caused to absorb an inert gas. 5 The

pol yneri zation by the transesterification process may be carried out in the
absence of a catal yst. However, when it is desired to accelerate the

pol ynmerisation rate, the polynerization can be effected in the presence of
a catalyst. The polynerization catalysts 10 which are customarily used in
the art can be used without particular limtations. Exanples of such

catal ysts include hydroxi des of an al kali nmetal and of an al kaline earth
metal, such as lithium hydroxide, sodium hydroxide, potassium hydroxide and
cal ci um hydroxi de; 15 alkali netal salts, alkaline earth netal salts and
qua ternary ammoni um salts of boron hydride and of al um num hydride, such
as |ithium al um num hydri de, sodi um boron hydri de and tetranethyl ammoni um
boron hydride; hydrides of an alkali metal and of an alkaline earth netal,
such



20 as lithium hydride, sodium hydride and cal ci um hydride; al koxi des of an
alkali metal and of an al kaline earth netal, such0 uly 2602um net hoxi de,

sodi um et hoxi de and cal ci um et hoxi de; aryIOX|des al kali metal and of
an al kaline earth netal, such as |ithium phenoxide, so 25 di um phenoxi de,
magnesi um phenoxi de, Li.O Ar-OLi wherein 03 July 2002 51 Ar represents an

aryl group, and NaO- Ar-CNa wherein Ar is_as defined above; organic acid
salts of an alkali metal and of an al kaFne earth metal, such as |ithium
acetate, calciumacetate and sodi um benzoate; zinc con15 pounds, such as
zinc oxide, zinc acetate and zinc phenoxide; boron conpounds, such as boron
oxi de, boric acid, sodiumborate, trimethyjborate®R™,ributyl borate,

tri phenyl borate, @@nonlun1bﬂmates repres Eed by qhe formula: (RL R2 R3
R4)NB(RL R2 R3 R4),}and phosphoni um 10 bo

F es re ented by the fornul a:
(Rl R2 R3 R4) PB(RL R rein (=] R4 are as defined
above; silicon 12 as S|I|con é sodium silicate,

raary silicon and dlphenyﬁ et hyl - et hoxysi licon;
ger mani um conpounds, such 15 as germani um oxi de, germani umtetrachl ori de,

tetraal kyl silicon,
ger mani um et hoxi de and ger mani um phenoxi de; tin co unds such as tin
oxi de, =di al kyltin oxide, dialkyltin carboxykaxe hcetate, tin conpounds

havi ng an al koxy grQBbmor ar& y group bon ed such as ethyltin
conpounds; épnééi&HS* such as | ead
e) ba5| d car ate, and al koxi des

tribu 20 toxide, and\org

oxi de, |ead acetat ad-

and aryl oxi des o oryor ol ead; onium co nds, such as a quaternary
ammoni um sal t, a quat er nacy; phosphoni um salt a guat ernary 25 arsoni um
salt; antinony conpounds, such as antinony ox 3 July 2002 52 ide and

antinony acetate; manganese conpounds, such
carbonat e and nangan %% borat%gﬁtltanlunlco

nangaﬁg§e acet ate, manganese
nds, rch as titani um oxi de

and co 5 ni um conpounds,
oHi koxi des, zirconi um
Acet one. The ajlyst s~ can be used

individually or in cORE . The anount of t atal ysts used is general
10 Iy in the range of from40'8 to 1 ~ by weigh referably from10'i to
10-1 ~ by weight, based on the weight of the aromatic di hydroxy conpound.
Wth respect to materials for the mall-surfaqﬁ79U|de &fdl pol ynerizers to be
used in the nmethod of khe 15 pKBéent |nvent|o t here no particular

limtation. However, ge&ner hese nmateri ar d fromnetals,
resins) ceramcs and | i fic e
ni

and titapi um al koxi d and titanium aryl oxi
such as™zirconi um acet|s i £GQNi um oxi
aryl oxi des and zi rcdm

s and ceram cs
i ncl ude gtai nl ess d gl ass. 3 J (jgooz
3

CF3



53 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The present invention wll be
further described in nore detail with reference to the follow ng Exanpl es
and Conparative Exanpl es, which should not be constru@d Jaha2002 niting the
scope of the present invention. In the foll ow ng Exanpl es and Conparative
Exanpl es, various properties were neasured and evaluated as follows. 10 (1)
Measur enent of the nunber average nol ecul ar wei ght (Mh) of an aromatic

pol ycarbonate: The number average nol ecul aréSwei ght of an aromatic

pol ycar bonat e was neasured by gel perneation chromatography (GPC) (col um:
TSK- GEL, manuf act ur eghardisokdchy ok5rT7080R ®8r PnaegaR@Bnt$9! ¥ePtesents
tetrahydrofuran), by the followi ng nethod. As a sanple, a solution of the
aromati ¢ pol ycar bonatehiydrbgenhabydmof ar aalobkai aedmbyadi a3kkvi pgoGp8 g of
the aromatic pol ycarbonate in 100 m of tetrahydrofuran is used. As a
calibration curve, ah20imgdiffriosd lcdloi Boatieobovurtemtor an pbkysdr bonabe i s
used, which is obtained by nodifying a calibration curve obtained with
respect to standard R8NéaGs@FaEese lpdloydOycagbogamsorns, aheveilaatkel

nodi fication of the calibration curve is made by a cal cul ati on_using the
foll owi n§ for25 mul a8TouR3 R ipREFS™SA foc 10 F1399EoFpdRI0888PRRePEI n Moc
represents the nol ecul ar wei ght of the pol ycarbonate, an%vwbs represents

t he nol ecul ar meightOWF'tﬁE'%t§ﬁﬁ§ﬁ Bty FERE. O MofNey B dBEPBRT6f t he

I f ti I b te: Th I f ti I b t

CoLoL o 0, 20T RGO B THS SO0l 0T 021 ygabonct e
f 50 d t hi ck f 3. j . WM he .Cl B hod

oL o0, 2 U CKaga0 0k Ml ASOGL RS DR E CHEAP TR0,

test speci nen was ob%aiQ%% gw.%|g§éu%%érg%ﬁg(g}gglégﬁﬁﬁ&ﬁcaﬁgg%%%Bbgnate

is subjected to contiruolus nol di ng, using an injection’no ng nmachi ne

(J100E, jmanufactured ;and sold Jue THE J_E@Pdgd\l STEEL ’V\lgglgSRsh‘gg([)).aEeJ%E%n) , at a

cyl finder tenperature of 290 C and a nold tenperature of

yel | owness of the spegGingenpwas fgreassed in terns of the b*-value. 20 (3)
Measurenent of the anobunt of foreign matter contained in an aromatic

pol ycar bonat e: The caniraniemf dxdengloreicfh diatdlemny( kavomad iz paocipsl @s
dianeter of fromO0.5 to 20 Eun) contained in the 25 produced aromatic

pol ycar bonat e wasr reasuristtbyderednsse WBichularEprskented by the fol-

lowing formula:
15 -Arl-z-ar2-
wherein Arl and Ar? are as defined above; and Z
represents a single bond or a divalent group, such
as -0-, -CO-, -S-, -80O5, -SO-, -COO-, or -CON(R!)-,
wherein Rl is as defined above.
20
Examples of such divalent aromatic groups as Ar
include groups respectively represented by the follow-

ing formulae:



of a counter for particles in a liquid (H AC ROYCO MODEL 346B manuf act ured
and sold by Pacific Scientific Ltd., England). The neasurenent was
conducted with respect to a solution of the aromatic (BJulg208nate in 5
met hyl ene chloride. Exanple 1 A polynerization reaction was carried out
using a cylindrical polynerizer 5 as shown in Fig. 3(a). 10 Polynerizer 5
has an inner dianmeter of 0.3 m and is equigged with two perforated
wal | -surface guides 1, 1 and distributing pPdte 7, wherein the top end of
each guide 1 is directly fixed to distributing plate 7. Each guide 1 is
conprised of a network gyucture isch 15 has agrwi dth of %ﬁg? cm a hei ght
of 8 mand a line pitch pf 2.5 cm de of a wire having a
di aneter of 3 nm The Vpty i nm The area
of each of the opening Jui d io (i.e., the
ratio of the 20 total -are e’ openi ngs iM both surfaces of guide 1
to the total area SO of both surfaces of guide 1) is 0.75. Distributing
plate 7 has ten holes 8 each having a dianmeter of 3 mm (see Fig. 3(b)). As
seen fromFig. 25 3(b), 7Frough di 8gibuting pI?%e 7, a nmolten prepol ymer
S

03 July 2902 56 fed to wmerizesvd/'can be di str’rbut ed thﬁerforated

wal | -surface guides 1, o that di stri but repoly j can be caused
touniformy fall al (;b ) ith Q;) aOesggggbe%h opposite
si des of each 5 of perf ted wal l rface gui 1, 1. her,

pol ynmeri zes 5 has an external jacket (not shown), and the inside of
polynerizes 5 is heated by passing a heating nmediumthrough the jacket. A

m xture of bisphenol A,Ighghenyl cgﬁﬁonate (thq 10 nol ar Qﬁﬁio of di phenyl
carbonate to bi sphenol A .06) an bdiunlhydrﬂxfde (3 x 856 mol e per kg

R*)
of bi sphenol A) was ch dinto rtical agj ion ty T | ymeri zes
i trog 80 T\\thigreby obt ai ni ng
| ten m xt was subjected to

vessel ) apd nelted imn o
a nolten m xture. The o 5 tained

pol ymeri zation reaction while stirring for 1 hour under conditions wherein
the tenperature was 230 C and the pressure was 9,300 Pa, and the resultant
reaction mxture was therfurther gpyjected to ?@ﬂction whirke stirring for
2 20 hours under conditibpns wherein|the tenperatjure Mas 27 )t and the

ai
pressure by introducin sel, and the

pressure was 1, 000 Pa. equeRt he press ‘ was! to at nospheric
YA rogen g$> nto the neﬁ#%e
reaction mxture was further stirred for 1 hour To 25 thereby obtain a

nol t en pa%polyner havi ng a nunber av 03 July 2002

R R® R R®
(‘) $H3 (‘)n ﬁ (ﬁ (‘) $H3 (l I
~O-ADree {0 OO~
| |
CH, CH,
20 wherein R7, R8, m and n are as defined above.

Further examples of divalent aromatic group Ar
include an unsubstituted or substituted phenylene, an
unsubstituted or substituted naphthylene, and an
unsubstituted or substituted pyridylene.

25 In the method of the present invention, the



57 erage nol ecul ar wei ght (hereinbelow, frequently referred to as M") of
4,000. The obtained nolten prepol ynmer was continuously fed to polynerizes 5
through inlet 6 at a flowrate of 5 20 kg/hr and al | o0&duly®R002! | al ong and
in contact with perforated wall-surface guides 1, 1, so that a

pol ymeri zation reaction of the nolten prepolyner was carried out under

pol yneri zation reaction conditions wherein the reaction tenperature was 270
C and the reaction 10 pressure was 100 Pa, while continuously w thdraw ng a
produced aromati c pol ycarbonate fromoutlet 11 by nmeans of discharge punp
10. 50 hours af t&rodei st@iy@fotNecHppyiRds zaih Ofle Nes &L ti i, v ddL Iespect
to the produced aromatic polycar 15 bonate w thdrawn from polynerizes 5, a
sanpl i ng t her eofomakn st@nth tda when ei MIRekresanplaasivel dxtamplesd vEed rpolaydar
bonate were taken at intervals of 5 mnutes and sub jetted to neasurenent

of M. It was fodaydhexyttenpourdagendhudasbidpBadol the m ni mum Mh was
11,400, the 20 maxi mum Mh was 11, 700 and the difference between the maxi num
and mi ni mum M val uesTR@sA BTV 1 TRRC RS | 125 9B Y& afbo e &bt ainteed B Thour s
after the start of the polynerization reaction was col orl ess and
transpareht (b*-V¥alTRPTISRTednlyt Hee chatLAYing FAEM@52foreign natter
(having a dianeter of fromO0.5 to 20 ~, un) 03 July 2002 58 in the
aromati c pol ycarbonate was as |ow as 970 pjeces/g. Exanples 2 to 10 5 An
aromati ¢ pol ycarbonate was produced in su stantially the sane manner as in
Exanpl e 1, except that the follomnng mege vari ed: the w dth, height
and line pitch of perforated wal | - suf¥- éhl the dianmeter of the wire
of which the guide is made, and 10 the reactlon tenperature and pressure.
The pol ynerization co S €, l.es S, Ak e, i Jable 1.
Conparative Exanple 1 %£%$§na ?g %g ?%ar%%%a%g m%igéggké n substanl5

tially the sane Wannefeﬁﬁeb@ngéaﬁphﬁnévaﬂéﬁepérbllﬂé-{:lc|@ﬁélﬁﬁd of the two
wal | -surface guides used in Exanple 1, use was made of two wall-surface

gui des each of which is a flat plate of SUS316 having a width of 10.3 cm a
hei ght of 8 mand a thickness of 3 mm

Each of Ar3 and Ar4 independently represents a
monovalent carbocyclic or heterocyclic aromatic group.
At least one hydrogen atom of each of Ar3 and Art may
15 be substituted with a substituent which does not
adversely affect the reaction, such as a halogen atom,
an alkyl group having from 1 to 10 carbon atoms, an
alkoxy group having from 1 to 10 carbon atoms, a phenyl
group, a phenoxy group, a vinyl group, a cyano group,
20 an ester group, an amide group and/or a nitro group.
Ar3 and Ar4 are the same or different.
Representative examples of monovalent aromatic
groups Ar3 and Ar4 include a phenyl group, a naphthyl
group, a biphenyl group and a pyridyl group. These

25 groups may or may not be substituted with the above-



20 50 hours after the start of the polynerization re action, wth respect
to the produced aromati c pol ycarbonate wi thdrawn fromthe polynerizer, a
sanpling thereof was started wherein 10 sanples of th@3guhd2erd

pol ycarbonate were taken at intervals of 5 mnutes an subj ected to
measurenent of Mh. It was found that the 03 July 2002 59 average M was
9,570, the m ni mum M was 9,100, the maxi mum Vh was 10, 000 and the

di fference between the maxi num and m ni num % val ues was 900. The aromatic
pol ycar bonat e obtained 50 hours after 5 the start of the polynerization
reacti on was colpgddessnadsansnadentod Funetd tienk4), and the content of
the foreign matter (having a dianeter of fromO0.5 to 20 Eun) in the

aromati ¢ pol ycar bonatrerewsrasd |awangsl 280 Pinenes/glent Lanpariat igtodpsanpl e 2
An aromatic pol ycarbonate was produced in substantially the sanme nmanner as
in Exanple 1, exteptaddatzdifnsd eatbod ddepdanoi wely -Safffacen 1044 des wsed in
Exanpl e 15 1, use was made of 10 wire guides of SUS316 each of which has a
di anmeter of 3 miahbowinenfpimoiad: m wherein the 10 wire gui des are hung
vertically fromthe 10 holes of the distributing plate so that the top end
of each ide is positioned just.under the cen}gL\gf CH:20 hol e of the

di stributing plate_4é§§bours af?&f1tthstart 0 /tn__é_L&ﬁprlzatlon re
action, with respect the prodgyted ardmatic patfcarbonate withdrawn from
the pol ynerizer, a sanpling thereof was started wherein 10 sanples of the
produced 25 pol ycarbonate were taken at intervals of 5 m nutes and 03
Jul'y 2002 60 subjected to @ﬁasurenent of M. It-pas fo that the average
M was 9,480, the nipimy : : : Eg@gﬁxu -m M W®as 10, 000 and the
di fference betmeeﬁ—ﬁgggg&x i i ni alues, was—IGH)00. 5 The
aromati c pol ycar bonat obtdln 50 hours a r tthe stark of the

pol ymeri zgtion reaction wa§Heol orl ess and transpHrent (®% val ue: 3.4), and
the content of the foreign matter (having a diameter of from0.5 to 20 Eun)

in thle ag onmati c pol ycreppagé et desva@sexaup B6s 99O d0a Py ecestwonLoswar ati ve
Exanpl e

include an unsubstituted or substituted diphenyl

carbonate compound represented by the following

formula:
15
(R’ )p\ / (R™)q
Ok ~G
wherein each of R? and R10 independently
represents a hydrogen atom, an alkyl group having
20 from 1 to 10 carbon atoms, an alkoxy group having

from 1 to 10 carbon atoms, a cycloalkyl group
having from 5 to 10 ring-forming carbon atoms or a
phenyl group; each of p and g independently
represents an integer of from 1 to 5, with the

25 proviso that when p is an integer of 2 or more,



An aromatic pol ycarbonate was produced in substan tially the sane manner as
in Exanple 1, except that, 15 instead of polynerizes 5, a horizontal
agitation type polynerizes vessel was used. Mre sped3julal0§2 a

pol yneri zation reaction was conducted by a nethod in which a nolten

prepol yner prepared in substantially the same manner as in Exanple 1 is
continuously fed to a 20 horizontal agitation type polynerizes vessel
(length: 6 m which is equipped with two agé3ators (rotation dianeter of
each agitator: 0.25 m. The polynerization reaction was conducted under

conditions wherein thedlaws ate ghel Raqar %Eo'diggrerehtée %%@C‘ivb%

tenperature 25 and the reaction pressure were t sanme as in arrp & 1,.

03 July 2002 61 and the @it io@N of dfre nfreeadh agiltaton Wagshil shRE 20
hours after the start of the pol ymerization re action-, with respect to the
produced aromati c polgicFferdzoirate W t hdrawn fromthe poI ynmerizer, a sanpling
5 thereof was started wherein 10 sanples of the produced pol ycarbonate were
taken at intervals ofofs theaus &S pduechydulvjaadionch tteo copaeundsentpreffeiredl t was
found that the average Mh was 7,490, the m nimum M was 7,200, the maxi num
M was 7,5700 and:nehelidifylercamwisgtaedraving B symviehmhcaid nmi ni num Mh

val ues was 500. The aronmatic pol ycarbonate obtai ned 50 hours after the
start of the polSATET:FHid oPT e &4 oS UM s Firtorhedt )s doiedyeayilon (b* - val ue:

3.8), and the content of the_ forei matter (having a dianeter of fromO.5
Lo 20 —m 15 | PYRPMGRIE DEIYER Dan A R DRy Mt e 11

An aromatl C poI ycar bon e vvas roduced i n . substan ti aI t he manner
in Exanple 1, oe Tt ‘H%‘t ad® of dclhtebl(S é{g’edsg({f&es used
in Exanple 1, ch l; e r,f ace gui des as
shown in Fig. 2 \Qﬁ:ﬁpr@jﬁe %%%%) e ETQ 5 1&%}1?.831 ?‘%r oug% %

10 diphenyl carbonate, which is the diaryl carbonate

having the simplest structure.
These diaryl carbonates may be used individually
or in combination.
The ratio in which the aromatic dihydroxy compound
15 and the diaryl carbonate are used (i.e., the charging
ratio) may vary depending on the.types of the aromatic
dihydroxy compound and diaryl carbonate employed, the
polyvmerization temperature and other polymerization
conditions. The diaryl carbonate is generally used in
20 an amount of from 0.9 to 2.5 moles, preferably from
0.95 to 2.0 moles, more preferably from 0.98 to 1.5
moles, per mole of the aromatic dihydroxy compound.
The number average molecular weight of the
aromatic polycarbonate obtained according to the method

25 of the present invention is generally from 500 to



each having a dianeter of 3 cm wherein the through 25 hol es of the guides
are arranged in a zigzag configura 03 July 2002 62 tion in which the
pitch (i.e., the interval between the centers of the 88Jalye2002

t hrough-holes) is 6 cm The area of each of the openings in both surfaces
of each guide is 7.07 cn2, and S1/SOratio (i.e., the ratio of 5 the tota
area S1 of the openings in both surfaces of _each guide to the total area SO
of both surfaces of each guide) is 0.17. 503Eours after the start of the
pol ynmeri zation re action, with respect to the produced aromati c pol ycar 10
bonate wi t hdr awi G0 .dma heppofemmagriy efyona sdm) ity 3heéxfof was started
wherein 10 sanples of the produced pol ycarbonate were taken at intervals of
5 minutes and subj ecthsd men it aRgite ofinviihe matdw & @fndheharasentaver age
M was 11, 370, the m ninmum Mh was 11, 200, the 15 naxi mum Mh_was 11, 550 and
the difference bEINREN Ahe Faxd MAH dPRL R H-huddh damfste s B50LeatHe
aromati ¢ pol ycarbonate obtajned 50 hours after the start qf the

pol ymeri zati on retR U IRE 2R BT IR T (FSRPFHEHT T+ ERAIPL B, 4) . and
the content of the 20 foreign matter (having a diameter of fromO0.5 to 20
Vim in the arond?t & HotiEarbbnate was as | ow as 990 pieces/g. Exanples 12

to 15 25 An aromatic ao%é/f@érp. é/plgn tthp&cecgfi tsafl%%ata%ec f‘%ﬁ}f&g‘%‘ 002

63 tially the sane manner as in anpl e , excep oW n

factors were varégm%F&ﬁ% gﬁgngtgiag%ltggﬂpgggt@%s?ﬁ@ both surfaces of each
tch an he t gh-

gui de, and the pi nunber of rou ol es of each guide. The 5

pol ymeri zation condi ti qps1 86l $heps Bt Solsd £1 5Py i phakiesL. Exanple 16
A m xture of bisphenol A, diphenyl carbonate (the 10 nolar ratio of

di phenyl car bonaéemp i $isphesstt Mg la6iranat 56 0d LRy dyekpXd stgpddn X WOLH
nol e per kg of bisphenol A) was charged into a vertical agitation type

pol yneri zer vess&ldiangl nedteonatean at nosphere of nitrogen at 180 C

t hereby obtaining a nolten m xture. The ob 15 tained nolten m xture was
subj ected to pol ynerikeen ovheratnomomdr | Ristire | oy droradonetuic under
conditions wherein the tenperature was 230 C and the pressure was 9, 300 Pa,
and the resul t anéihgdEerpncorreuneé apd ahéhafvitt parberdiectedsi@pigact i on
while stirring for_2 20 hours under conditions wherein the tenperature was
270 C and the pr88itpe WAsN8a8BBIPa2 RUDP¥BELLARFHON t FRAPEERR UPECGRRAF ai sed

to atnospheric pressure by introdycing_nitrogen gas into the polynerizer
vessel, and the FeasPTBNSREREhr o MESTETTer St9 10y Mome iy G {4 i e
thereby optain a nolten prepgl¥URL Ravind 800l a $PadlVedEnate
is substantially equivalent to a molten prepolymer. In
this sense, the polymerizable material is hereinafter,
frequently referred to as "prepolymer". Further, when
the prepolymer is one which is having its
20 polymerization degree increased by the method of the
present invention, the prepolymer is hereinafter,
occasionally referred to simply as "polymer".
The molten prepolymer used in the method of the
present invention as a polymerizable material may be

25 one obtained by any conventional polymerization method.



64 2,500. Using the obtained nolten prepolyner, an aromatic pol ycarbonate
was produced in substantially the sane nmanner as in Exanple 1, except that
the reaction pres 5 sure was 150 Pa. 50 hours after w0BgJudy 2002 of the

pol ymeri zation re action, with respect to the produced aromatic pol ycar
bonate wit hdrawn fromthe polynerizes, a sanpling thereof was started
wherein 10 sanples of the produced 10 pol ycarbonate were taken at intervals
of 5 mnutes and subjected to neasurenent of°Mh. It was found that the
average M was 9,320, the m ni mum Mh was 9, 250, the maxi rum vh was 9, 400
and the difference b&hse@olyremeermappand tisniused ¥ vheuesthad ©50. 15
The aromati c pol ycarbonate obtained 50 hours after the start of the

pol yneri zati on ridgctingseands iguiegrtiess ignddardisshdcete (sedvalbgered-4), and
the content of the foreign matter (having a diameter of fromO0.5 to 20 dun)
in the aromati c f5eImicer Forticianye dsino v sl 360 YXBTFi28¢dePg T eBe&APPe 107 An
aromati c pol ycarbonate was produced in substan tially the sanme manner as in
Exanpl e 1, excepttidatthoPqlymedddadila maifiiidh 5 ddryser tesédliln Exanpl e

1, use , 03 July 2002 65 was made of, a nolten prepal r. having an Mh of
4000 whiTh was THEFAAR 1T SBSEATR (1T & RETSRS T HaT 148 U, S8%anpl 6 1.
except that 1, 1-bi.s(4-hydroxyph )33, S-gri.net hyl ¢cycl ohexane was used in
pl ace of bi sphe?‘lnlo({e &g‘gdl%oaﬂrpgﬂgﬁ%%rt% he s harrcfu%jf q‘%/(\léaspolefr?glr iZation re

action, with resasalslo L Aaduoed anonmid copabupardanal o uhdianm rom

t he pol ynerizes, a sa I ng ereof was starte rein 10 sanples of the

produced 10 pol yoas honet &syef £od akeimda! 4 Mteldddsy Gorm BHPaWieysane
subj ected to nmeasurenent of Mh. It was found that” the average M was

11,120, the m nigakh MuMescdd), PO0:hd hpa Rd B gaigell, 3@01and the
di fference between the maxi num and m ni nrum Mh val ues was 400. 15 The

aromat i ¢y @ol ycarhesed.erodt ehdede i) WL ssaft fe tde eardalaf-sili€ace
pol ymeri zati on reaction was col orless and transparent (b*-value: 3.5), and
the content of tdeideores gt ndder (ibavsungf acali selbtereOff faromhe Frtomp20 Eun)
in the aromatic pol ycarbonate was as | ow as 1, 050
consisting of a flat surface and a curved surface.
It is preferred that the wall-~surface guide used
in the method of the present invention has a configura-
15 tion wherein, when a cross-section of the guide is ta-
ken along a plane which extends perpendicularly to the
longitudinal axis of the guide and extends horizontally
to the wall surface of the guide, the length of the
periphery of the cross-section is generally 5 times or
20 greater, more advantageously 10 times or greater, still
more advantageously 15 times or greater the thickness-
wise length of the cross-section. The above-mentioned
lengths of the cross-section of the wall-surface guide

are those as measured on the assumption that the wall-

25 surface guide has no hole or projection.



20 pieces/g. Exanple 18 An aronmatic pol ycarbonate was produced in
substantially the sane manner as in Exanple 1, except that, 25 instead of
the nmolten prepolymer used in Exanple 1, use 03 Jul0g Y2086 was nade of
a nolten prepol ynmer having an Mh of 4,000 which was prepared in
substantially the sane manner as in Exanple 1, except that

1, 1- bi s(3, 5-di net hyl - 4hydr oxyphenyl ) sul fone was used in place of bisphenol
A. 5 50 hours after the start of the polynéy%zation re action, with respect
to the produced aromatic polycar bonate withdrawn fromthe pol ynerizer, a
sanpling thereof wasTs¢aetd mbepernid@laanpiestatishmevprioduespect to

pol ycarbonate were taken at intervals of 5 mnutes and 10 subjected to
measur enent of Whe kerphslpeundft hhe whélasuvrigeeMaunds. 1FQ3Cxanmelev ni mum
Mh was 10, 800, the maxi mum Mh was 11, 200 and the difference between the
maxi mum and nmi nERenPREPRALl0EY Afistheovathesurdaaei gupdeyiar pohatEedbt ai ned
50 hours after 15 the start of the palynerization reaction was col or] ess
and transpar ent £TBR- @aPdBtes. 8) CYaARERe BoRLEBHE BRVLIRE RBreFHRIHRRTLY
(having a dianmeter of fromO0.5 to 20 dﬁné in the aromati c pol ycarbonate was
as | ow a8 1, 250°BF8EHsFgrtaceapPE FPRolEERPol yreri zati onNet type

wal | - surface gui deAr

tic, . N . .
poIycarbonateprepolyﬁggféﬁaﬁtP8nEEFEHEP%BFe#éﬁ%FSﬁﬁ%ﬂpg}EPeE?SV@ﬁFht?leight

ter ofli e . €
er ol inearea oh9 Selladh M bo( I LLTss SABRLL 19) B s pureace
) (~2Aver ageM ni puriaxi nugPi £f8xb10i eeRSMIL1 KILBERAcd (mBy )N £1at or

)mmt ncm | renceZ)/ openi ng) val ueva ueva

ue/ g) 1400020270 :094833832 54848751 1300 14004L7093003. 49%82. 40002528011010
. 3835. 022. 10. 861121011050114003503. 4990340002027010010. 3831094. 10. 911 113010

9001130Q4003. 4990440002227040040p3&3101u430. 4841100L1BR5W1ER004503c4986540002
027010010. 3830. 50. 040. 1610540102001 08006003. 499064000162609010. 5852. 540. 611

10201090011Z003¢02. 42a@heQ0Qio 2602ath o35 1he? opdpe2d hg30Q20000L050aF5232s49808
4000162609020. 555203800. 93101009800105007003. 498094000162809010. 3832. 54. 40
. 7512910127001 3 b3040@3 w4090 B0 FRE25 250,180 1 0F 8832x67p Bd 0. 7B 01088502499 1503.
3960 Note 1) M. Nunber average nol ecul ar wei ght.
of each of the openings is selected from a rectangle, a
square, a trapezoid, a rhombus, a circle, an ellipse, a
15 star and an irregular morphology. Further, these mor-
phologies of the openings can be used individually or
in combination.
Examples of forms of the wall-surface guide used
in the method of the present invention include a net
20 type form (shown in Fig. 1) and a punched-plate type
form (shown in Fig. 2). The wall-surface guides of
Figs. 1 and 2 respectively have openings 3a and 3b and
also respectively have free face portions 2a and 2b.

In the wall-surface guides of Figs. 1 and 2, the poclym-

25 erization of the molten prepolymer proceeds while the



Note 2) Difference between the maxi num and m ni num nunber average nol ecul ar
wei ghts. a~ OWC .r NOO N Table 2 MltenPol ynerizati on Punched-pl ate
type wal | -surface guide hromatic pol ycarbonateprepol igehde2d02ions_-__ . _
_DianeterPitch of Nunber of ' *ForeignFl owTenpe-Pres-of through- through-ea
of ~ILS/S 1 01 M) ( 10-tines sanpling )

mat t er r at enat ur esur eopeni ngopeni ngval ue hol eshol es _content (

" ZAver ageM ni mumvaxi nummi f f e-( piecesMh 37 )( kg/hr )( ° C)( Pa )( Cm)(
em

) z) / openi ng) val neyakueyakyengnee- falgsli10002@2d0100363283t 0¥DtA 7428011200
115503503. 499012400 0202701004622812. 560. 31152011350117003503. 49900 _. .

.-.A 134000_ face portions 2a and 2b respectively of the wall-
20270100162280. 7850. 019100309700103006003. 4990wW144000202701000. 1&2280. 007B5
0. 0002970093001610680€3 9498@85260520270100081@7%10. 7850. 08751038010100106005
003. 4990 Note 1) M: Nunber average nol ecular weight. Note 2) Difference
bet ween t he maxi mum ZRETRI ASnDiM RAFDHEFUAPETr agBifrgléen| YitheFghPectatoo’ 0 w
.r NOON 03 July 2002 69 | NDUSTRI AL APPLI CABI LI TY The nefhod of the
present iPnvent i $Ref 525 8FudPisy YAt latsrdace Faiyear bbhat BT 1388 1%%m t he

problens ac s c nyi ng the cqnyentional methods, such.,as the B bl em
that: phenol ca E&%‘ﬁ@ &5Ved tef eb#@ﬂﬁrfPr aﬁ?ryuﬁéFgésnngﬁg Bgﬁer f or
agitation is needed; the nolecul ar chain of a polyner heipg formed is
broken by a Iarﬁ%*?héhgiﬁﬁ’ﬂEngédu@IF ﬁﬁﬁ?l@éﬁy4lg%g§%nﬁ?rve power 10 for
agi tation, resulting 'ngl%treog_lsy nlo pA QeI 1%%1%%%1'0%0%%%' QQFEQE% l% the

nol ecul ar wei ght but SO in a discoloration o e polynmer; e polynmer is

likely to sufferhamili(ecomosiHd o idue & ad Yid-desl MrhbetnBbxhiessory,

t hereby inevitably causing the polynmer being 15 produced to contain thernal
deconposid i on prgxdugies waand duieacd Wltdd 6 Lfddfdenay arom pQlsyer koer is

extrenely | ow
mm, preferably 1 to 50 mm. When the thickness of the
wall-surface guide is relatively large, for preventing
a stagnation of the molten prepolymer in the through-
holes of the wall-surface guide, it is preferred that
15 the through-holes are inclined.
In the method of the present invention, it is

preferred that the wall-surface guide satisfies the

following formula (1):
20 S1/Sp = 0.15 (1)

wherein:

Sp represents the total area of both surfaces of
the wall-surface guide, as measured without perfo-

25 ration; and



By the nethod of the present invention, an aronmatic pol ycarbonate having a
desired constant nol ecul ar 20 wei ght can be stably produced at a high

pol ynmeri zation rate, w thout discoloration wth respe@3July 2002 pol yner or
generation of foreign matter. Therefore, the nethod of the present
invention is advantageous froma comercial viewpoint. 03 July 2002 70
Clains 1. A- nethod for producing an aronmatic pol ycarbonate, which
conprises: 5 feeding, into a polynerizes a ratus, at |east one

pol ynmeri zabl e material selected fromthe group con sisting of: a nolten
mononer ni xture of aRiaremmesentFhyberox9tednpoeadodntha dparyhgsaktbonat e,
and 10 a nolten prepol yner obtained by a process conpris ing reacting an
aromati ¢ di hydroxy cbepbustdrfichsaci theywadadrbondaee guidepol yneri zes
apparatus conprising_an inlet for said _polynerizable material, a

pol yneri zabl e mat er i AP¢18PPEEAMRYTFBREICEAMIRI Ear Paglfi PRTECaPTefAF@PLYand a
guide-wetting fall polynerization reaction zone which_ is positioned bel ow
and connunicate§rwmtﬁ-§§i&OpQPQﬁerFfé&ﬁemﬁﬁ@e@?&ﬁeFéééynérEBnQ;3§h§Pein

said guidewetting fall palynerizatiqn reaction zgne has at |east 20 one
gui de securely RePd 't ﬁgllgilnm&’f& Q%F%r?&iaﬁgifd&ﬁﬁ“\m&rél vt RePét hr'dgh, thhd

2l owing sal d pObXIR ialle mterdl (0,2 B0 3d ke sogtagh whih sai d
a o}

at | east one guide thrdug sai d gui de-wetting merization reaction
58831755 to eff%%%d% Q%iQEk%ﬁﬁéiﬂ&%.fathengXESBi%QiiQH?Qflééé ing 03¢ July
pol ynmerizabl'e material, thereby obtarning a polymer at a bottom of
said guide-wettighg fRhkmRiIRAIFALHAAR MBI ONetZ®R8n fully eluci-
dated, but is presumed as follows. A molten prepolymer
10 falling along and in contact with the wall-surface
guide is in a film form on each surface of the guide.
At each opening in both surfaces of the wall-surface
guide, this film of molten prepolymer are in no contact
with the wall-surface guide and, hence, both surfaces
15 of this film of molten prepolymer serve to evaporate an
aromatic monohydroxy compound from the molten prepo-
lymer. That is, the larger the total area of the open-
ings in both surfaces of the wall-surface guide, the
larger the evaporation efficiency of the aromatic mono-
20 hydroxy compound becomes. Therefore, the higher the
ratio S1/Sg, the higher the polymerization rate becomes.
In the present invention, the total area (Sg) of
both surfaces of the wall-surface guide and the total

area (S;) of the openings in both surfaces of the wall-

25 surface guide can be obtained by a projection method,



wherein said guide is a perforated wall-surface 5 guide, said perforated
wal | -surface guide having a plurality of through-holes, each extending
substantially in the thicknesswi se direction of said ogluly2002ace guide, to
t hereby form openings in both surfaces of 10 said wall-surface guide. 2.
The met hod according to claim1, wherein said wall-surface guide satisfies
the following fornula (1): 15 S1/SO z 0.15 (1) wherein: SO represents the
total area of both surfaces of said wall-surfface gui de, as neasured wi thout
per20 foration; and Sl represents the total area of the openings in both
surfaces of sai dasafbisowsacergat dies, 3thelhwatethoet aaec @idideg dr@ dlm@ian 1 or
2, wherein each 25 of said openings in both surfaces of said wall-surface
03 July 2002 72 duatediwiltpepdeallglhasyan(daeari higine) rengeh oiré remi0- 01
to 300 cn2. 4. The nethod according to any one of clains 1 to 3, 5 wherein
the wal | -surfacet®ef zhid Rhrpcsiphaperglide e hhe| thkekepeswise adbrec-
selected fromthe group consisting of a flat surface and a curved surface.
5. A polynerizestéﬁbantEgefSPlﬁﬁodGEPnﬁhénrﬁ?BﬁﬁfPE e doY ytEeBenet e,

whi ch conpri ses chasing and, EéQVigeg therein, an inlet for a

pol yneri zabl e matBfi €134 p8I PrBPPTaBFeCRaPefi BFOFREHT Y $ONRSRomidtfi cati ng

wth said in'et1tsgg%gﬁgggdggggtgkngokﬁ'L39g§¥§§[hfa££§n%%§99££9§aggge

whi ch is positione ow a ontruni cat e sal yneriza

mat erial feedi ngqzone sHHCEREN:58hY AybHeTHEY! bBOLhal boBDLKFEr i At 0n

reaction zone haS at | east one guide securely held therein and ex tending

downwardl y thereticoughs whetgbn, a3ideipbebel suadanted hocLeRehYa Aloheast

20 one pol yneri za materi al sel ecte romtRe group con sisting of: a
nol t en nononer McxkULeogkcaRgakaEAbKC ifkgYdr oxy conpound and a diaryl

carbonate, and a nolten prepol ymer obtained by a process conpris 25 ing
reacti ngian aromati c dhhydeomgthoapendhei phedeflt invention, it is
preferred that each of the openings in both surfaces of
the wall-surface guide independently has an area in the
range of from 0.0l to 300 cm?, more advantageously from
0.05 to 150 cm?2, still more advantageously from 0.1 to
15 100 cm?. The area of each of the openings in both sur-

faces of the wall-surface guide can be determined from
a projected shadow image thereof which is obtained by
the projection method as described above in connection
with the determination of the total area (Sp) of both
20 surfaces of the wall-surface guide and the total area
(51) of the openings in both surfaces of the wall-
surface guide.
When each of the openings in both surfaces of the

wall-surface guide has an area of less than 0.01 cm?, a

25 problem arises in that the molecular weight of the ob-



03 July 2002 73 aryl carbonate, and wherein said polynerizable material is
adapted to be fed to said polynerizable material feeding zone through said
inlet, and transferred to enter said 5 guide-wetting08duly Z002yneri zati on
reaction zone through said polynerizable material feeding zone and fal
along and in contact with said guide, to effect a guidewetting fal
pol yneri zation of said polynerizable nmaterial to obtain a polyner, 10 said
gui de-wetting fall polynerization reacti on “bne havi ng, at a bottom
thereof, an outlet for said obtained polyner, wherein said guide is a
perforated wal | tsunkedcargmadec pdlyaiadbpernter aredesalihirsngf &be goilge-havi ng
a plu rality of through-holes, each extending substantially in the
t hi cknesswi se deréeeitdrenof Thad wal | tserhetecgladeyetaht hef eblye foron
openi ngs in both surfaces of said wall-surface guide. 20 6. The pol ynerizer
appar at us accor giatgct podlygiynbonawgevaithdsarva paooypnthezapbtéeapér ithe f eedi ng
zone and said guide-wetting fall polynerization reaction zone are separated
from each ot her PORHYSGGH 28 Tp oIS 28bSEO%E rdfér SRENEi sEPFhGERRGLEI at®
havi ng at | east one hol e, 03 July . 2002 74 sai Eeedin% zone communi cati ng
with sai @ gui deSRECS R A pol 2 &0 Gt VEEECt it6R528he™ARGEGh §8id at
| east one hol e, ,and wherein said i.de is_arranged in_caqrrespandence wth
the hole of sai d s By 1 ZPaearpontite” BARG nll o AP EE T8 SRS
according to cl &upf Yorle el ¢l 3l dataldy B (381w FALi sbhegnt he
. sk
follow ng formula (%):O 1°50"7 5515 éﬁ%o © - "
for the occurrence of the above-mentioned variation of
the molecular weight of the aromatic polycarbonate dur-
10 ing the polymerization has not yet been fully eluci-
dated, but is presumed as follows. It is believed that
the openings in both surfaces of the wall-surface guide
have an effect of stabilizing the flow of the molten
prepolymer and for uniformly dispersing the molten pre-
15 polymer over the entire surface of the guide. There-
fore, when the area of each of the openings in both
surfaces of the wall-surface guide is too small, it is
likely that the flow of the molten prepolymer not only
become unstable, but also do not evenly cover the en-
20 tire surface of the guide, thus causing an instability
in the time (residence time) for which the molten pre-
polymer is present on the wall-surface guide. In other
words, the residence time of the molten prepolymer on
the wall~surface guide is likely to have a broad dis-

25 tribution during the polymerization, and this broad



wherein: SO represents the total area of both surfaces of said wall-surface
gui de, as neasured wi thout per 15 foration; and Sl represents the total
area of the openings in both surfaces of said wall-s@8f 2002 de. 8. The

pol ymeri zer apparatus according to any one of 20 clains 5 to 7, wherein
each of said openings in both surfaces of said wall-surface guide
I ndependently has an area in the range of fromO0.01 to 300 cnR2. 9. The
pol ymeri zer apparatus according to any one 8f 25 clains 5 to 8 , Wherein
the wal | -surface of said wall 03 July 2002 75 surface guide is at |east
one surface sel ettt frwom arheo Hridup wonsietdadiofe aefdudtt ssdimnf aceaaridi-a
curved surface. .A H& A9 . A9& . A .AL9 . A92 . A9 . AL . A&9. AL& A92 . A%& . A
CAU& . Ah9, . AL& .tAgn RI M molequigpr weNghthof Ade mygmatic polycar-
bonate during the polymerization.
On the other hand, when each of the openings in
5 both surfaces of the wall-surface guide has an area of
more than 300 cm?, not only does the polymerization
rate become low, but also the molecular weight of the
obtained aromatic polycarbonate varies during the po-
lymerization. The reason for the occurrence of these
10 problems is presumed as follows. When the area of each
of the openings in both surfaces of the wall-surface
guide is too large, it becomes difficult for the molten
prepolymer to form and maintain a £ilm over the open-
ings of the guide, so that the molten prepolymer tends
15 to flow down while keeping away from the openings, that
is, tends to flow down while making a short pass on the
wall-surface guide.
The polymerizer apparatus used in the method of
the present invention has, provided therein, one or
20 more perforated wall-surface guides. There is no par-
ticular limitation with respect to the manner of secur-
ing the wall-surface guide in the polymerizer apparatus.
It is preferred that the wall-surface guide is secured

in the polymerizer apparatus in a manner wherein the

25 molten prepolymer can make a vertical fall while



A& 9 A9, . A& AQy. AQ&r . As_. AL&E . A9& . A& . AL& . A& . A9 . A92 . A& . A&&
ALr. A99 | AA L ALK . A2 . AZ . ASO. A{9 . A r.A& . AAE . AUS?. A92 . A A& . A9&

. A9L. A& . AhOE . A& . A9L. AA9 . A A& AA& . AU2A rAﬂBHulﬂ 2AU& A A&& . A
A& AT

&(_j kskl ! " 78Uv~yt 0j e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] c*a] cMa] ca] ca] ca] ca] ca] c’\&] cajcMa! " PQ
falling along and in contact with the perforated wall-
surface guide. Preferred examples of manners of secur-
ing the perforated wall-surface guide in the polymeriz-
er apparatus include a manner in which the wall-surface
5 guide is directly or indirectly secured to distributing
plate 7 of the polymerizer apparatus as shown in Figs.
3(a) and 3(b), a manner in which the wall-surface guide
is secured to a rod projecting from the inside wall of
the polymerizer apparatus, and a manner in which the
10 wall-surface guide 1is secured to a wire suspended from
the ceiling wall of the polymerizer apparatus. There
is no particular limitation with respect to the method
for securing the wall-surface guide in the polymerizer
apparatus, and any of conventional methods for securing
15 a gulde, such as welding, adhesion, bolting and the
like, can be employved.

When a plurality of wall-surface guides are used,
the distance between adjacent guides, in terms of the
distance between the most closely located portions

20 thereof, is dgenerally in the range of from 0.5 to 30 cm,
preferably from 2 to 20 cm, more preferably from 4 to
10 cm. Further, it is preferred that the plurality of
wall-surface guides are secured to each other by means
of, for example, wires, plates and the like so as to

25 combine the plurality of wall-surface guides into a
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#10% H H& ()- tributing plate is generally in the range of from 0.01

to 100 cm?, preferably from 0.05 to 10 cm?, especially
preferably from 0.1 to 5 cm2. When the distributing
5 plate has a plurality of holes, the distance between
adjacent holes, in terms of the distance between the
centers of the holes, is usually in the range of from 1
to 500 mm, preferably from 25 to 100 mm. The hole in
the distributing plate may be a hole which is made sim-
10 ply by piercing the distributing plate, or may be a
hole which is provided by piercing the distributing
plate to make a hole and then attaching a pipe to the
distributing plate so as to extend downwardly from the
hole. Further, the hole of the distributing plate may
15 have a tapered structure in which the diameter of the
hole decreases from one opening of the hole to the oth-
er opening of the hole.
The term "guide" used in the present invention
means a body which has a very large value with respect
20 to the ratio of the length of the body to the average
perimeter of a cross-section of the body which cross-
section is taken in the direction perpendicular to the
lengthwise direction of the body. The above ratio is
generally from 10 to 1,000,000, preferably from 50 to

25 100,000. With respect to the morphology of the cross-
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the direction perpendicular to the lengthwise direction
thereof), there is no particular limitation. Generally,
the morphology of the cross-section of the guide is se-

5 lected from a circle, an ellipse, a triangle, a guad-
rangle, a polygon, a star and the like. The morphology
of the cross-section of the guide may be uniform or
varying along the length of the guide. The guide may
be hollow.

10 Examples of methods for passing the molten prepo-
lymer through the above-mentioned distributing plate
and allowing the molten prepolymer to fall along and in
contact with the wall-surface guide include a method in
which the molten prepolymer is allowed to fall by the

15 head, i.e., its own weight, and a method in which the
molten prepolymer is forced to fall through the dis-
tributing plate by means of a pump or the like.

With respect to the number of the holes of the
distributing plate, there is no particular limitation

20 and it varies, depending on various factors, such as
the polymerization conditions (such as temperature,
pressure and the like), the amount of the catalyst, the
molecular weight of the polycarbonate to be produced,
and the like. For example, when it is intended to pro-

25 duce an aromatic polycarbonate at a production rate of
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contact with the wall-surface guide is from 0.3 to 50 m,
more advantageously from 0.5 to 30 m.
The flow rate of the molten prepolymer passing
through the hole of the distributing plate varies, de-
10 pending on the molecular weight of the molten prepo-
lymer to be produced, but it is usually in the range of
from 104 to 104 liters/hr/hole, preferably from 10-2

to 102 liters/hr/hole, especially preferably from 0.05

to 50 liters/hr/hole. There is no particular limita-
15 tion with respect to the time for which the molten pre-
polymer falls along and in contact with the wall-
surface guide, but it is generally in the range of from
0.01 second to 10 hours.
The polymer obtained by the guide-wetting fall
20 polymerization reaction of the molten prepolymer may be
simply allowed to fall into a polymer reservoir at the
bottom of the polymerizer apparatus, or may be forcibly
taken into the polymer reservoir by means of a reeling
machine or the like.

25 The polymer obtained at the bottom of the polymer-



L109& () - 2>G>c>>>?=2dE~ @ 10!! +109%& ()- @ 109 ()- ' 109%& () -
%% () - L#10%&' ()- 109%& () - =?w?J)@aEaaadC 10! ! 10% & 03)ulp2® ()- 10 10

>?7>dE~_@10!! 109& ()- 109 ()-9S-#10%& ()- 910%& ()-s! 10%& ()-|

10ss6#109%& ()- .109%& ()- -1"10% () - @A\6A] AABaBbC 10!
10% & ()-s"10% & ()-1 10% & ()-1 3 10% & ()-! @' 10%41& ()-|
*10% & () - BBOCCC+DbDIEDC 10!! @MLO% & ()-1 "' 10% & () -

240% & ()-9#!10% & ()- 3910% & ()-sé&f ™ 10% %/ () - bDDDEEEEEEXNMHC

1011 &10% & ()- 107 10
izer apparatus may be withdrawn from the polymerizer
apparatus, but it is preferred that the polymer is re-
circulated through a recirculation line to the inlet of
the polymerizer apparatus and again subjected to the

5 guide-wetting fall polymerization reaction. When the

obtained polymer is recirculated, the holding time of
the polymer both in the polymer reservoir at the bottom
of the polyvmerizer apparatus and in the recirculation
line may be appropriately prolonged in accordance with

10 the polymerization reaction time. Further, if desired,
the recirculation of the polymer may be started before
all of the molten prepolymer has been subjected to the
guide-wetting fall polymerization reaction, thereby
simultaneously performing the guide-wetting fall polym-

15 erization reaction and the recirculation of the polymer.
By this embodiment, the surface renewal of the polymer
per unit time becomes large, so that it becomes more
easy to advance the polymerization and achieve a de-
sired molecular weight.

20 In the production of an aromatic polycarbonate by
the method of the present invention, a single polymer-
izer which satisfies the requirements of the present
invention may be used, or a plurality of such polymer-
izers may be used. Further, a polymerizer which satis-

25 fies the requirements of the present invention may be
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10% & ()-! Al 109R2R& é&)h- aKkikstobLbblyXbBBod8t&0\ In one preferred mode
of the method of the present invention, a molten prepo-
lymer is produced by reacting an aromatic dihydroxy

5 compound with a diaryl carbonate using, for example, a

vertical agitation type polymerizer, and then the ob-
tained molten prepolymer is polymerized using a polym-
erizer which satisfies the requirements of the present
invention.

10 In the method of the present invention for produc-
ing an aromatic polycarbonate by reacting an aromatic
dihydroxy compound with a diaryl carbonate, the polym-
erization reaction temperature is generally in the
range of from 50 to 350 °C, preferably from 100 to

15 290 °C.

As the reaction proceeds, an aromatic monohydroxy
compocund 1is by-produced. By removing the aromatic
monohydroxy compound from the reaction system, the re-
action rate can be increased. Therefore, in the method

20 of the present invention, it is preferred to employ a
method in which an inert gas which does not adversely
affect the reaction, such as nitrogen, argon, helium,
carbon dioxide and a lower hydrocarbon gas, is intro-
duced so that the aromatic monohydroxy compound by-

25 produced is entrained by the inert gas, and the inert
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or a method in which the reaction is carried out under
reduced pressure. The above two methods can be used
individually or in combination.

A preferred reaction pressure may vary depending
on the type of the aromatic polycarbonate to be pro-
duced, the molecular weight of the molten monomer mix-
ture or molten prepolymer, and the polymerization tem-
perature. For example, in the case of a reaction in
which an aromatic polycarbonate is produced from
bisphencl A and diphenyl carbonate, when the number av-
erage molecular weight of the molten monomer mixture or
molten prepolymer is less than 1,000, the reaction
pressure is preferably from 6,660 Pa (50 mmHg) to at-
mospheric pressure. When the number average molecular
weight is from 1,000 to 2,000, the reaction pressure is
preferably from 400 to 6,660 Pa (3 to 50 mmHg). When
the number average molecular weight is greater than
2,000, the reaction pressure is preferably 2,670 Pa (20
mmHg) or less, more preferably 1,330 Pa (10 mmHg) or
less, still more preferably 267 Pa (2 mmHg) or less.

It is particularly preferred that the polymeriza-
tion is carried out under reduced pressure while intro-

ducing an inert gas as mentioned above.
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10% H\VH& ()-3 It is also preferred that, as the molten prepo-
lymer, use is made of a molten prepolymer which has
been subjected to a pretreatment wherein the molten
prepolymer is caused to absorb an inert gas.
5 The polymerization by the transesterification
process may be carried out in the absence of a catalyst.
However, when it is desired to accelerate the polymeri-
zation rate, the polymerization can be effected in the
presence of a catalyst. The polymerization catalysts

10 which are customarily used in the art can be used
without particular limitations. Examples of such cata-
lysts include hydroxides of an alkali metal and of an
alkaline earth metal, such as lithium hydroxide, sodium
hydroxide, potassium hydroxide and calcium hydroxide;

15 alkali metal salts, alkaline earth metal salts and gua-
ternary ammonium salts of boron hydride and of aluminum
hydride, such as lithium aluminum hydride, sodium boron
hydride and tetramethylammonium boron hydride; hydrides
of an alkali metal and of an alkaline earth metal, such

20 as lithium hydride, sodium hydride and calcium hydride;
alkoxides of an alkali metal and of an alkaline earth
metal, such as lithium methoxide, sodium ethoxide and
calcium methoxide; aryloxides of an alkali metal and of

an alkaline earth metal, such as lithium phenoxide, so-

25 dium phenoxide, magnesium phenoxide, LiO-Ar-OLi wherein



10944&' ()- 109%4& ()-10914& ()-5_ A V ")aayz8wB7 10 !c9s0"10%HcH& () - &
"10% & ()-s!'h& "10%h& () - s! h- #10%HH&' ()-s!3Fs! 10%H& () -
$Fs! 109%8$& () - abbbbbbb@_= 10 !l & 10%&' ()-3 ! &" 10%& O3-Jalv1POAR () - 910%& () -
10H 10H 10H9s0" 109%H& () - @cdddef zX6_=

10! LI 9% 109%°=P=& () -!qLl 9% 10988& ()-L#10%& ()-!'I|L#109%B3& ()-!'{9y#109BB& ()-S
q9y#10988& ()-Sfffffffffuv7 10!3 910% & ()-910% & ()-10% & () - Y&LO% & () -
10 10 10! K 2, #10%&' () - f g>gwggggdBuV7 10! 3 31 @#10%RR& ()-tY 10% & ()-F
:10% & ()-"110% & ()-F 10% & ()- 10% & ()-ghhi<iriiaBuV7 10!3 9' 10% & ()-|
|°/d-0% & ()-#" 10%I&I(e)p‘r|es'e1-10c% &n( )a'rYzl group, and NaO-Ar-ONa wherein Ar
100 & ()-!'vL@10%\& ()-tij)j:JFGHIjVju _@10!'10% & ()- 10\

is as defined above; organic acid salts of an alkali

metal and of an alkaline earth metal, such as lithium
acetate, calcium acetate and sodium benzoate; zinc com-
5 pounds, such as zinc oxide, zinc acetate and zinc
phenoxide; boron compounds, such as boron oxide, boric
acid, sodium borate, trimethyl borate, tributyl borate,
triphenyl borate, ammonium borates represented by the
formula: (Rl R2 R3 R4)NB(R! RZ R3 R4), and phosphonium

10 borates represented by the formula: (Rl R2 R3 RrR4)PB(R!
R2 R3 R4), wherein R, R2, R3 and R4 are as defined
above; silicon compounds, such as silicon oxide, sodium
silicate, tetraalkylsilicon, tetraarylsilicon and di-
phenyl-ethyl-ethoxysilicon; germanium compounds, such

15 as germanium oxide, germanium tetrachloride, germanium
ethoxide and germanium phenoxide; tin compounds, such
as tin oxide, dialkyltin oxide, dialkyltin carboxylate,
tin acetate, tin compounds having an alkoxy group or
aryloxy group bonded to tin, such as ethyltin tribu-

20 toxide, and organotin compounds; lead compounds, such
as lead oxide, lead acetate, lead carbonate, basic lead
carbonate, and alkoxides and aryloxides of lead or or-
ganolead; onium compounds, such as a quaternary ammoni-
um salt, a quaternary phosphonium salt and a quaternary

25 arsonium salt; antimony compounds, such as antimony ox-



10\ 10\ &L610% & ()- y2 10% & ()- .910% & ()-!v*-#10%\ & ()-V]Yj|]j#kkkdE @

100 910%W & ()- y9loWw & ()-10%W & ()-3 10% ()-3

10%6 & ()-10% & ()-kk 1111 CdBj _@ 10! ! v9) " 10%" P" & () 03 July 2002

FOL0% & ()-9y#-#10%W & ()- '10% & ()- 10% & ()-&10% & () - Cn} mmRnnnnnnuj _ @

10! &10% & ()- 10z 10z 10z f2 $10%& ()--!Y f2° $1098*3*& ()- -

10% & ()-9)"10% & () -nnnoxooodE] @ 10! 3 10% & ()- 10% & ()- 910% & () -

, 100 & ()-3 &10% & ()-10% & () - opppplq\ quj5_2@ 10! ylO0n & ()-F F1I0% & ()-Y

zZ10% & ()-'10% & ()-F YI0O%U & ()-F y10% & ()-\qvgqaq+r rdE _@

10!, "10% & () -3i880%m& Gnt3ImprO%detrte; YNAEADGReEp- yEhPIREE) - buch as
manganese acetate, manganese carbonate and manganese
borate; titanium compounds, such as titanium oxide and
titanium alkoxides and titanium aryloxides; and zirco-

5 nium compounds, such as zirconium acetate, zirconium
oxide, zirconium alkoxides, zirconium aryloxides and
zirconium acetylacetone.

The catalysts can be used individually or in com-
bination. The amount of the catalysts used is general-~
10 ly in the range of from 10-8 to 1 % by weight, prefera-
bly from 10-7 to 10-1 % by weight, based on the weight
of the aromatic dihydroxy compound.
With respect to materials for the wall-surface
guide and polymerizers to be used in the method of the
15 present invention, there is no particular limitation.
However, generally, these materials are selected from
metals, resins, ceramics and the like. Specific exam-
ples of metals and ceramics include stainless steel,

nickel and glass.

20
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BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be further described in
more detail with reference to the following Examples
and Comparative Examples, which should not be construed

5 as limiting the scope of the present invention.

In the following Examples and Comparative Examples,

various properties were measured and evaluated as fol-

lows.

10 (1) Measurement of the number average molecular weight
(Mn) of an aromatic polycarbonate:

The number average molecular weight of an aromatic
polycarbonate was measured by gel permeation chromatog-
raphy (GPC) (column: TSK-GEL, manufactured and sold by

15 Tosoh Corp., Japan; solvent: tetrahydrofuran), by the
following method. As a sample, a solution of the aro-
matic polycarbonate in tetrahydrofuran obtained by dis-
solving 0.8 g of the aromatic polycarbonate in 100 ml
of tetrahydrofuran is used. As a calibration curve, a

20 modified calibration curve for a polycarbonate is used,
which is obtained by modifying a calibration curve ob-
tained with respect to standard monodisperse polystyre-
ne samples, wherein the modification of the calibration

curve is made by a calculation using the following for-

25 mula:
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Mpc = 0.3591 Mpgl-0388
wherein Mpe represents the molecular weight of the
polycarbonate, and Mps represents the molecular

weight of the standard polystyrene.

(2) Evaluation of the color of an aromatic polycarbon-
ate:
The color of an aromatic polycarbonate was evalu-
ated, using a test specimen having a width of 50 mm, a
10 length of 50 mm and a thickness of 3.2 mm, in accor-
dance with the CIELAB method (Commission Internationale
de l'Eclairage 1976 L#*a*b* Diagram), wherein the test
specimen was obtained by a method in which an aromatic
polycarbonate is subjected to continuous molding, using
15 an injection molding machine (J100E, manufactured and
sold by THE JAPAN STEEL WORKS. LTD., Japan), at a cyl-
inder temperature of 290 °C and a mold temperature of
90 °C. The yellowness of the specimen was expressed in
terms of the b*-value.
20
(3) Measurement of the amount of foreign matter con-
tained in an aromatic polycarbonate:
The content of the foreign matter (having a parti-
cle diameter of from 0.5 to 20 um) contained in the

25 produced aromatic polycarbonate was measured by means
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MODEL 346B manufactured and sold by Pacific Scientific
Ltd., .England). The measurement was conducted with re-
spect to a solution of the aromatic polycarbonate in

5 methylene chloride.

Example 1
A polymerization reaction was carried out using a
cylindrical polymerizer 5 as shown in Fig. 3(a).

10 Polymerizer 5 has an inner diameter of 0.3 m, and is
equipped with two perforated wall-surface guides 1, 1
and distributing plate 7, wherein the top end of each
guide 1 is directly fixed to distributing plate 7.

Each guide 1 is comprised of a network structure which

15 has a width of 10.3 cm, a height of 8 m and a line
pitch of 2.5 cm and which is made of a wire having a
diameter of 3 mm. The interval between two guides 1, 1
is 80 mm. The area of each of the openings of guide 1
is 4.84 cm?, and Sj/Sg ratio (i.e., the ratio of the

20 total area S; of the openings in both surfaces of guide
1 to the total area Sp of both surfaces of guide 1) is
0.75.

Distributing plate 7 has ten holes 8 each having a
diameter of 3 mm (see Fig. 3(b)). As seen from Fig.

25 3(b), through distributing plate 7, a molten prepolymer
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fed to polymerizer 5 can be distributed to perforated
wall~-surface guides 1, 1 so that the distributed prepo-
lymer can be caused to uniformly fall along and in con-
tact with the surfaces of both opposite sides of each
5 of perforated wall-surface guides 1, 1. Further,

polymerizer 5 has an external Jjacket (not shown), and
the inside of polymerizer 5 is heated by passing a
heating medium through the jacket.

A mixture of bisphenol A, diphenyl carbonate (the

10 molar ratio of diphenyl carbonate to bisphenol A: 1.06)
and sodium hydroxide (3 x 10-6 mole prer kg of bisphenol
A) was charged into a vertical agitation type polymer-
izer vessel, and melted in an atmosphere of nitrogen at
180 °C, thereby obtaining a molten mixture. The ob-

15 tained molten mixture was subjected to polymerization
reaction while stirring for 1 hour under conditions
wherein the temperature was 230 °C and the pressure was
9,300 Pa, and the resultant reaction mixture was then
further subjected to reaction while stirring for 2

20 hours under conditions wherein the temperature was
270 °C and the pressure was 1,000 Pa. Subsequently,
the pressure was raised to atmospheric pressure by in-
troducing nitrogen gas into the polymerizer vessel, and
the reaction mixture was further stirred for 1 hour to

25 thereby obtain a molten prepolymer having a number av-
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erage molecular weight (hereinbelow, frequently
referred to as "Mn") of 4,000.
The obtained molten prepolymer was continuously
fed to polymerizer 5 through inlet 6 at a flow rate of
5 20 kg/hr and allowed to fall along and in contact with
perforated wall-surface guides 1, 1, so that a polym-
erization reaction of the molten prepolymer was carried
out under polymerization reaction conditions wherein
the reaction temperature was 270 °C and the reaction
10 pressure was 100 Pa, while continuously withdrawing a
produced aromatic polycarbonate from outlet 11 by means
of discharge pump 10.
50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
15 bonate withdrawn from polymerizer 5, a sampling thereof
was started wherein 10 samples of the produced polycar-
bonate were taken at intervals of 5 minutes and sub-
jected to measurement of Mn. It was found that the av-
erage Mn was 11,500, the minimum Mn was 11,400, the
20 maximum Mn was 11,700 and the difference between the
maximum and minimum Mn values was 300.
The aromatic polycarbonate obtained 50 hours after
the start of the polymerization reaction was colorless
and transparent (b*-value: 3.4), and the content of the

25 foreign matter (having a diameter of from 0.5 to 20 um)
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in the aromatic polycarbonate was as low as 970

pieces/g.

Examples 2 to 10

5 An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that the
following factors were varied: the width, height and
line pitch of perforated wall-surface guide 1, the
diameter of the wire of which the guide is made, and

10 the reaction temperature and pressure. The polymeriza-

tion conditions and the results are shown in Table 1.

Comparative Example 1

An aromatic polycarbonate was produced in substan-

15 tially the same manner as in Example 1, except that,
instead of the two wall-surface guides used in Example
1, use was made of two wall-surface guides each of whi-
ch is a flat plate of SUS316 having a width of 10.3 cm,
a height of 8 m and a thickness of 3 mm.

20 50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
bonate withdrawn from the polymerizer, a sampling
thereof was started wherein 10 samples of the produced
polycarbonate were taken at intervals of 5 minutes and

25 subjected to measurement of Mn. It was found that the
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average Mn was 9,570, the minimum Mn was 9,100, the
maximum Mn was 10,000 and the difference between the
maximum and minimum Mn values was 900.
The aromatic polycarbonate obtained 50 hours after
5 the start of the polymerization reaction was colorless
and transparent (b*-value: 3.4), and the content of the

foreign matter (having a diameter of from 0.5 to 20 um)

in the aromatic polycarbonate was as low as 980

pieces/g.
10
Comparative Example 2
An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that,
instead of the two wall-surface guides used in Example
15 1, use was made of 10 wire guides of SUS316 each of
which has a diameter of 3 mm and a length of 8 m,
wherein the 10 wire guides are hung vertically from the
10 holes of the distributing plate so that the top end
of each guide is positioned just under the center of a
20 hole of the distributing plate.

50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
bonate withdrawn from the polymerizer, a sampling
thereof was started wherein 10 samples of the produced

25 polycarbonate were taken at intervals of 5 minutes and
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maximum and minimum Mn values was 1,000.

5 The aromatic polycarbonate obtained 50 hours after
the start of the polymerization reaction was colorless
and transparent (b*-value: 3.4), and the content of the
foreign matter (having a diameter of from 0.5 to 20 pm)
in the aromatic polycarbonate was as low as 970

10 pieces/g.

Comparative Example 3

An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that,

15 instead of polymerizer 5, a horizontal agitation type
polymerizer vessel was used. More specifically, a
polymerization reaction was conducted by a method in
which a molten prepolymer prepared in substantially the
same manner as in Example 1 is continuously fed to a

20 horizontal agitation type polymerizer vessel (length: 6
m) which is equipped with two agitators (rotation
diameter of each agitator: 0.25 m). The polymerization
reaction was conducted under conditions wherein the
flow rate of the prepolymer, the reaction temperature

25 and the reaction pressure were the same as in Example 1, .
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bonate withdrawn from the polymerizer, a sampling
5 thereof was started wherein 10 samples of the produced
polycarbonate were taken at intervals of 5 minutes and
subjected to measurement of Mn. It was found that the
average Mn was 7,490, the minimum Mn was 7,200, the
maximum Mn was 7,700 and the difference between the

10 maximum and minimum Mn values was 500.
The aromatic polycarbonate obtained 50 hours after
the start of the polymerization reaction suffered from
discoloration (b*-value: 3.8), and the content of the

foreign matter (having a diameter of from 0.5 to 20 um)

15 in the aromatic polycarbonate was 4,800 pieces/g.

Example 11

An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that,
20 instead of the two wall-surface guides used in Example
1, use was made of two punched-plate type wall-surface
guides as shown in Fig. 2.
Each of the guides has 228 circular through-holes
each having a diameter of 3 cm, wherein the through-

25 holes of the guides are arranged in a zigzag configura-
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tion in which the pitch (i.e., the interval between the
centers of the adjacent through-holes) is 6 cm. The
area of each of the openings in both surfaces of each
guide is 7.07 cm?, and S7/Sqp ratio (i.e., the ratio of
5 the total area S; of the openings in both surfaces of
each guide to the total area Sp of both surfaces of
each guide) is 0.17.
50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
10 bonate withdrawn from the polymerizer, a sampling
thereof was started wherein 10 samples of the produced
polycarbonate were taken at intervals of 5 minutes and
subjected to measurement of Mn. It was found that the
average Mn was 11,370, the minimum Mn was 11,200, the
15 maximum Mn was 11,550 and the difference between the
maximum and minimum Mn values was 350.
The aromatic polycarbonate obtained 50 hours after
the start of the polymerization reaction was colorless
and transparent (b*-value: 3.4), and the content of the
20 foreign matter (having a diameter of from 0.5 to 20 um)

in the aromatic polycarbonate was as low as 990

pieces/g.

Examples 12 to 15

25 An aromatic polycarbonate was produced in substan-
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the following factors were varied: the diameter of the
openings in both surfaces of each guide, and the pitch
and number of the through-holes of each guide. The

5 polymerization conditions and the results are shown in

Table 2.

Example 16
A mixture of bisphenol A, diphenyl carbonate (the

10 molar ratio of diphenyl carbonate to bisphenol A: 1.06)
and sodium hydroxide (3 x 106 mole per kg of bisphenol
A) was charged into a vertical agitation type polymer-
izer vessel, and melted in an atmosphere of nitrogen at
180 °C, thereby obtaining a molten mixture. The ob-

15 tained molten mixture was subjected to polymerization
reaction while stirring for 1 hour under conditions
wherein the temperature was 230 °C and the pressure was
9,300 Pa, and the resultant reaction mixture was then
further subjected to reaction while stirring for 2

20 hours under conditions wherein the temperature was
270 °C and the pressure was 3,300 Pa. Subsequently,
the pressure was raised to atmospheric pressure by in-
troducing nitrogen gas into the polymerizer vessel, and
the reaction mixture was further stirred for 1 hour to

25 thereby obtain a molten prepolymer having an Mn of
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manner as in Example 1, except that the reaction pres-

5 sure was 150 Pa.

50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
bonate withdrawn from the polymerizer, a sampling
thereof was started wherein 10 samples of the produced

10 polycarbonate were taken at intervals of 5 minutes and
subjected to measurement of Mn. It was found that the
average Mn was 9,320, the minimum Mn was 9,250, the
maximum Mn was 9,400 and the difference between the
maximum and minimum Mn values was 150.

15 The aromatic polycarbonate obtained 50 hours after
the start of the polymerization reaction was colorless
and transparent (b*-value: 3.4), and the content of the
foreign matter (having a diameter of from 0.5 to 20 um)

in the aromatic polycarbonate was as low as 960

20 pieces/g.

Example 17

An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that,

25 instead of the molten prepolymer used in Example 1, use
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3,3,5-trimethylcyclohexane was used in place of bisphe-

5 nol A.

50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
bonate withdrawn from the polymerizer, a sampling
thereof was started wherein 10 samples of the produced

10 polycarbonate were taken at intervals of 5 minutes and
subjected to measurement of Mn. It was found that the
average Mn was 11,120, the minimum Mn was 10,900, the
maximum Mn was 11,300 and the difference between the
maximum and minimum Mn values was 400.

15 The aromatic polycarbonate obtained 50 hours after
the start of the polymerization reaction was colorless
and transparent (b¥*-value: 3.5), and the content of the
foreign matter (having a diameter of from 0.5 to 20 um)
in the aromatic polycarbonate was as low as 1,050

20 pieces/g.

Example 18

An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that,

25 instead of the molten prepolymer used in Example 1, use
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was made of a molten prepolymer having an Mn of 4,000
which was prepared in substantially the same manner as
in Example 1, except that 1,1-bis(3,5-dimethyl-4-
hydroxyphenyl)sulfone was used in place of bisphenol A.

5 50 hours after the start of the polymerization re-
action, with respect to the produced aromatic polycar-
bonate withdrawn from the polymerizer, a sampling
thereof was started wherein 10 samples of the produced
polycarbonate were taken at intervals of 5 minutes and

10 subjected to measurement of Mn. It was found that the
average Mn was 11,030, the minimum Mn was 10,800, the
maximum Mn was 11,200 and the difference between the
maximum and minimum Mn values was 400.

The aromatic polycarbonate obtained 50 hours after

15 the start of the polymerization reaction was colorless
and transparent (b*-value: 3.5), and the content of the
foreign matter (having a diameter of from 0.5 to 20 um)

in the aromatic polycarbonate was as low as 1,250

pieces/g.
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The method of the present invention for producing
an aromatic polycarbonate is free from the problems ac-
5 companying the conventional methods, such as the prob-
lem that: phenol cannot be removed efficiently: a very
large motive power for agitation is needed; the molecu-
lar chain of a polymer being formed is broken by a lar-
ge shearing force due to the very large motive power
10 for agitation, resulting not only in a lowering of the
increasing rate of the molecular weight but also in a
discoloration of the polymer; the polymer is likely to
suffer thermal decomposition due to a long-term thermal
history, thereby inevitably causing the polymer being
15 produced to contain thermal decomposition products; and
the volumetric efficiency of a polymerizer is extremely
low.
By the method of the present invention, an aro-
matic polycarbonate having a desired constant molecular
20 weight can be stably produced at a high polymerization
rate, without discoloration with respect to the polymer
or generation of foreign matter. Therefore, the method
of the present invention is advantageous from a commer-

cial viewpoint.
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1. A. method for producing an aromatic polycarbonate,
which comprises:

5 feeding, into a polymerizer apparatus, at least
one polymerizable material selected from the group con-
sisting of:

a molten monomer mixture of an aromatic dihydroxy
compound and a diaryl carbonate, and
10 a molten prepolymer obtained by a process compris-
ing reacting an aromatic dihydroxy compound with a di-
aryl carbonate,
said polymerizer apparatus comprising an inlet for
said polymerizable material, a polymerizable material
15 feeding zone communicating with said inlet, and a
guide-wetting fall polymerization reaction zone which
is positioned below and communicates with said polym-
erizable material feeding zone, wherein said guide-
wetting fall polymerization reaction zone has at least
20 one guide securely held therein and extending down-
wardly therethrough, and
allowing said polymerizable material to fall along
and in contact with said at least one guide through
said guide-wetting fall polymerization reaction zone,

25 to effect a guide-wetting fall polymerization of said
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wherein the wall-surface of said wall-surface guide is
at least one surface selected from the group consisting

of a f£lat surface and a curved surface.

5. A polymerizer apparatus for producing an aromatic
10 polycarbonate, which comprises a casing and, provided
therein, an inlet for a polymerizable material, a
polymerizable material feeding zone communicating with
said inlet, and a guide-~wetting fall polymerization re-
action zone which is positioned below and communicates
15 with said polymerizable material feeding zone, wherein
said guide-wetting fall polymerization reaction zone
has at least one guide securely held therein and ex-
tending downwardly therethrough,
wherein sald inlet is adapted to receive at least
20 one polymerizable material selected from the group con-
sisting of:
a molten monomer mixture of an aromatic dihydroxy
compound and a diaryl carbonate, and
a molten prepolymer obtained by a process compris-

25 ing reacting an aromatic dihydroxy compound with a di-
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wherein said guide is a perforated wall-surface
guide,

15 saild perforated wall-surface guide having a plu-
rality of through-holes, each extending substantially
in the thicknesswise direction of said wall-surface
guide, to thereby form openings in both surfaces of
said wall-surface guide.

20
6. The polymerizer apparatus according to claim 5,
wherein said polymerizable material feeding zone and
said guide-wetting fall polymerization reaction zone

are separated from each other through a polymerizable

25 material distributing plate having at least one hole,
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said feeding zone communicating with said guide-wetting
fall polymerization reaction zone through said at least
one hole, and wherein said guide is arranged in corre-

spondence with the hole of said distributing plate.

7. The polymerizer apparatus according to claim 5 or
6, wherein said wall-surface guide satisfies the fol-

lowing formula (1):

S1/Sp = 0.15 (1)

wherein:

Sp represents the total area of both surfaces of
said wall-surface guide, as measured without per-
foration; and

51 represents the total area of the openings in

both surfaces of said wall-surface guide.

8. The polymerizer apparatus according to any one of
claims 5 to 7, wherein each of said openings in both
surfaces of said wall-surface guide independently has

an area in the range of from 0.01 to 300 cm? .

9. The polymerizer apparatus according to any one of

claims 5 to 8, wherein the wall-surface of said wall-
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surface guide is at least one surface selected from the

group consisting of a flat surface and a curved surface.



