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1 TITLE OF THE I NVENTI ON Process for efficiently
produci ng aromati c pol ycarbon- ate 5 Field of the
I nvention [00011 The present invention relates to a
met hod for efficiently producing an aromatic
pol ycarbonate. More particularly, the present
invention is concerned with a #fethod for efficiently
produci ng a high quality, high 10 perfornmance aromatic
polycarbonate on a commercial scale at a rate of 1

t / hr ToFLRpPE THE JAVENTIONpI ten aromatic

polycarbonat re bt ai ned b reactin

B OnEEPEodPn o Ry LENBBtad R PHUS S AR TEAT o Ray caTbon-
is cagsed to absorb a specific amount of an inert gas,

15 afti®the resultant inert gas-absorbed nolten

prepolyner is polynerized by the use of a

gui de-wetting fall poly- nerizer device having a

specbflgdstru%hurﬁnvg gq 1 By the nethod of the
pre Eﬁg—#ﬁVEﬁ%reﬁ——&—%Fgé— quality, high performance

ar oMibn6: POIMEATAANAE: Wi fihe £0h M1 ALY £S5 £ MANESSFor

but as ex nechani properties can

Verye%%@%&%n@ﬂ%?ﬁ%%@uégpgraﬁt%r%%aklctb%ﬁy%%fﬂgﬁédé” More

a | ong perio exa ,"as” 16ng as 5
hour%ﬁrt@@ﬁﬁ%&@ h%h@0b§%%%§E W%W%B%l%& 1%h%dﬂagfﬂéd3w1th a

pol ycarbonate can be maintained at a de 25 sired

| eveler FRAr eh0r £ £l be iRt Hod OhuhagPzes8lh ighadity, high

performance aromatic polycarbonate on a commercial
scale at a rate of 1 t/hr or more, in which a molten
aromatic polycarbonate prepolymer cobtained by reacting
an aromatic dihydroxy compound with a diaryl carbonate
is caused to absorb a specific amount of an inert gas,
and the resultant inert gas-absorbed molten prepolymer
is polymerized by the use of a guide-wetting fall poly-
merizer device having a specific structure.

[0002] By the method of the present invention, a high
quality, high performance aromatic polycarbonate which
nect only is colorless but also has excellent mechanical
properties can be very stably produced at a rate of 1
t/hr or more for a long pericd of time (for example, as
long as 5,000 hours), wherein the molecular weight of
the aromatic polycarbonate can be maintained at a de-

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



10

15

20

25

vention can be very advant ageously enpl oyed for the
comerci al scal e production of an aronmatic pol ycar bon-
ate. 5 Prior Art [00031 In recent years, aromatic

pol ycar bonates have been wi dely used in various

fields as engineering plas- tics having excellent
properties with respect to heat 2 resi stance, inpact

resi stance, transparency and the 10 |like. Wth respect
to nmethods for producing aromatic pol ycarbonates,

var i SIS IRy & 978t ebrdrtadsasts Lyl cofeg Her the
met hods studi ed, a process utilizing an interfacial

pol y CETETSAG lorF IFettndBrPBIF trshetl @ndiaspmadrigkpolycarbon-
conmpound and phosgene (the so-called "phosgene 15
procéLS) has been commercial i zed, wherein 2, 2-bis(4-
hydr oxyphenyl ) pr opane (hereinafter, frequently

referred to as "bisphenol A") can be nentioned as a

represent a- tive exanple of the aromatic di hydroxy
conpgﬁﬁéi—#ﬁ§b4l However, the interfacial
pol yc satjon_proc-.20_ess_has_proble LN thaé it
o neUREr ) oo aBRaE xed: B a Bl pE TR snRpRiRkeE nave
that o Svies t a . very A t ;
e ; -
o sl DRSSPI G Y36 00 P 98 UMM ing prae
whi ch jicg %%Qrsﬂn%ere\?\%ethml?ﬁn@af Hle it d]hqupr]:é(]i%@ct@ t%ngxeat
the envi ronment, erein th ene 25 chlori 'S use
| N an AL ) GhdaSdl GR IR AS Trd¥fiGdity d the
amount of the aromatic pol ycarbonate pro-
like. With respect to methods for producing aromatic
polycarbonates, various studies have heretcfore been
made. Of the methods studied, a process utilizing an
interfacial polycondensation between an aromatic dihy-
droxy compound and phosgene (the so-called “phosgene
process”) has been commercialized, wherein 2,2-bis(4-
hydroxyphenyl)propane (hereinafter, frequently referred
to as "bisphenol A") can be mentioned as a representa-
tive example of the aromatic dihydroxy compound.
[0004] However, the interfacial polycondensation proc-
ess has problems in that it is necessary to use phos-
gene, which is poisconous; that it is necessary to use a
very large amount of methylene chloride as a polymeri-
zation sclvent, which is considered to be harmful to

human health and the environment, wherein methylene

chloride is used in an amcunt which is ten times as
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duced; that a reaction apparatus is likely to be cor-
roded with chl orine-containi ng conpounds, such as by-
produced hydrogen chloride, by-produced sodi um

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

that diffi- culties are encountered in separating and
removing chlorine-containing i@purities (such as

sodi um chl oride and residual nethylene chloride),

whi ch adversely af- fect properties of the aromatic

pol yd&96n e @neamt o e Eramatlq PAyEesdanatiep pro-
handl e a | arge anount of waste mater,conpainin%

met hyU&Fe ic FPGt de T8RE taPTU APPATAGS] 18 dridisly to be cor-
di hydr oxy. conpound (such as bisphenol A). 0005] As a
met h&® “ng’dﬁéﬁ]ﬁﬁf 12 & BRI Rso ISREEOM atisty GR by-

o LTI SN 00, campotl 2 SB0, Lo sptorsoe,
Lot BESh NG Y ) ORI PG et
2et 20,090 aD. S0, ALATNL R £V o comound (el

20, SO LRSS T LEBSLGe YIS LT s oriae

ro- nmati c nonohy y | _
phen%hh r%%qghgﬁen%%ﬁkpgﬁ$ w@ﬂgyiﬂggnd%?gg%%%ﬁversely af-

reaction system to the inter

po'y%%@@eﬁﬁﬁﬂé¥ﬁi@%0%ﬁs%he ERend®lilc polycarbonate produced;

transeste cat1 on process has an adva tage 25 1n
that s3ds@hwent tnaed el ke 4sed HHwAVeh 1M dRovht of

transesterification process has the follow ng serious
waste water containing methylene chloride and an unre-
acted aromatic dihydroxy compound (such as bisphencl Aa).
[0005] As a method for producing an aromatic polycar-
bonate from an aromatic dihydroxy compound and a diaryl
carbonate, a melt transesterification process has con-
ventionally been known, in which an aromatic polycar-
bonate is produced by performing an ester exchange re-
action between an aromatic dihydroxy compound (such asg
bisphenol A) and a diaryl carbonate (such as diphenyl
carbonate) in the molten state, while removing an aro-
matic monohydroxy compound produced (such as phencl)
from the equilibrium polycondensation reaction system.
Contrary to the interfacial polycondensation process,

the melt transesterification process has an advantage

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




problem The transesterification is an equilibriumre-
action, and the equilibriumconstant thereof is snall
Therefore, the equilibriumreaction does not proceed 5
unl ess an aromati ¢ nonohydr oxy conpound produced (such
as phenol) is efficiently renoved fromthe surface of
a nmolten reaction mxture obtai%hed by the
transesterifi- cation. As the polynerlzatlon proceeds,
the viscosity of a polyner bein orned increases
duri ﬁ&%ﬁ?@%@@@@%f?%%%ﬁ%ﬁ%qw Sy ious
and, hence, becones difficult to reno
effi & éﬁlf’clie;}“ an HFoﬁﬁﬁP@eﬁBﬁSH&Fé%&O%6ﬁp6i}n8qt1§&éﬁré§m re-

phenal fron1thet$¥4yner|z ti.on reac- tion_syste

t hus Y GAY P &Pélscfa}ﬂtgﬁh elsofsmall.
B?Lﬁ[ﬁ*&&z iR e h(ﬁr%e“rsl&%?gltlﬁ S he neo'?rl%ﬁt REqcesd

poly S tlon cess, o oduci o
_5 densa%iq%ﬁsrépo yrrer ;%uc 101 0611'1 ng(;rlo);cm pou%dé cted (such

ot her tliﬁl% ar %n%tff%.c&%l éree he gsurface of a
poI ycon en tion pr OCGSS r pr 0] CI ng an ar OI’Té.Jt

pol y%ll%%'?l %%a@t%o@ia%n]]%%rf OchbGEVéfl Ié\é%rée%terlf1~
prepol yner hav- ing a 5Egree n po yneri zati on

(€. 9.catd dif.e- ABOLYERH NN EPY z8R 1 BnVY k BeQhsf M PMLADOUE ity
Fy°rPoh rert

15 to about 20) has an extrene Vi scosity

and, J¥eRC@olvindrS bedidd iteHled Q.n%fxfe%%tésv%iﬁlfr%c 'tll'i(—:I H®gress

the surface renewal 25 of the prepol yner by usual
10 agitaifi @he B&ﬁWeQﬁ.%ati%@la eadtdldrORref, HerRIOMald Gecomes

nonohydr oxy conpound (such as

difficult to remove efficiently an aromatic monohydroxy
compound (such as phenol) from the polymerization reac-
tion system, thus making it difficult to achieve a high
degree of polymerization with respect to a polycarbon-

15 ate produced. That is, differing from the case cf a
melt polycondensation process for producing a polycon-
densation polymer (such as a polyamide or a polyester)
other than an aromatic polycarbonate, the melt polycon-
densation process for producing an aromatic polycarbon-

20 ate has the following problem. Even a prepolymer hav-
ing a low degree (n) of polymerization (e.g., a pre-
polymer having an n value of from about 15 to about 20)

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

difficult to effectively facilitate the surface renewal

25 of the prepclymer by usual agitation. Therefore, sepa-
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phenol) fromthe surface of the polynerization

reaction mxture does not occur, so that it becones

i npossi ble to produce an aronatic pol ycarbonate

having a high de 5 gree of polynerization (e.g., an n

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

an aromatic polycarbon- ate product for practical use.

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

pol ymeri zers have been known for use in 10 producing

ar on&itd 9olAfc ab Gramed iy mopehyduoxy gempound (such” as
esterification process. A vertical agitation type po- ,

| ymePREERldqdigafed i hirdRcagidfatde RO ML Fa <o fsaction
a smal,l scal e production in a |aboratory. The vertical,

agi t FLFEHTEy OS50 Pre ACFHE e R witt PESPNEs daRgesible
is 15 advantageous in that it _exhibits high_ volune Li%.de—

of 1 LRI Tin 37h A% T P 1, CoMaVEHG: fafiis

Car Y BEg ot POgIBTaE =t & B Pt Shded 1o Aled T 30 to
vert 'a%%luta%'%)a'whtilc%n ity &‘%Cglglr e &l fa(.)cromtalﬁ.c polycarbon-
pr oduction of an aromatic pol ycarbonate on a

commergl o%%%{tezfo@gatr‘égggg‘éh”%s%?' Eé%ig%ﬁ%ﬁ”‘is well

ari ses. en | ISl to use t rtica

agi t abi . LyPe ol yeri zer for the commercial scale
production of an aronatic pol ycarbonate, it is

vi rt ualoloy1i Mpessbhkephbovrbiecti-yehyyadhkahexhBenPeb¥Mise in
25 erization reaction m xture. Therefore, as nentioned

gn ak@WRiudingd eeMRE idl 16 alrdoRatidd Hyertlley de@D\eans -
esterification process. A vertical agitation type po-
lymerizer equipped with an agitator is widely used for
a small scale production in a laboratory. The vertical
agitation type polymerizer equipped with an agitator is
advantageous in that it exhibits high volumetric effi-
ciency and has a simple construction, so that polymeri-
zation on a small scale can be efficiently carried out.
However, when it is intended to use the vertical agita-
tion type polymerizer for the production of an aromatic
polycarbonate on a commercial scale, the following se-
rious problem arises. When it is intended to use the
vertical agitation type polymerizer for the commercial
scale production of an aromatic polycarbonate, it is

virtually impossible to effectively agitate the polym-

erization reaction mixture. Therefore, as mentioned
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aromati ¢ nonohydr oxy conpound produced (such as

phenol) fromthe polynerization reaction system so

that an aromatic pol ycarbonate having a desired

degree of po 5 lynerization cannot be produced. [0007]

Specifically, a large-scale vertical agitation type

pol ynmerizer generally has a gredter ratio of the

liquid volune to the vaporization area than a small -

scale one. In other words, the depth of a reaction 10

m xt @ROYE tife beGamas oH iEisailiol hame i Ll ant Jakpmove an
d, hence, the pressure in the | ower_part of the

an h
agi t AV LU REBE APz SOMRCUG PTQHCEE h Sy &8 phenol)
even jf th degree of vacuum of the pol ynmerizatiqn
F eacti S Ze R YIRICARIIEN (HPAS e (R Shaf e & HAtgIAD
degree of .polym.15 erizatio t.he polynerizatjon

G IR Hv i Sl dSgee of po-

pr oc&&FG J¥SiRdro

polnggizer nder high.pres- sure dye to the weight of

the reac rllozr?%rjﬁox lﬁ:raél,qmstg kfehfﬁro ur'i:eac{rj'orna\ti_c nmonohydr oxy

conp 'ﬁsuggggifgggﬂﬁg) gaﬂérggtigglgfngfﬁgghyagitation

renoved. Therefore, a fge-scafe vertica

agi t at,j ﬁ)tc}i PRI AR H15 HIR gﬁv'l de} rtah:ﬁo of the

producti o _o%a prepoldyrrpr_%waXng a%l eéleg_ree 0

pPol ynBIiAQ hRNunfe0t PRER Rigihrd R EIE Ay i R Adema11-

sired degree of polynerization, it Is necessary to

sub- Jegle t PrepobyRBr QavhBY ahkoWepeflr 8¢ 8f reaction

pol ymeriza 25 tion obtained by using the agitation

t ype iRy iizeihe &dd tathidd hepad Paisaraansa 1N R-ge and,

anot her pol yneri zer.
hence, the pressure in the lower part of the agitation
type polymerizer is high. In such a case, even if the
degree of vacuum of the polymerization reaction zone is
increased in order to achieve a high degree of polym-
erization, the polymerization proceeds in the lower
part of the agitation type polymerizer under high pres-
sure due to the weight of the reaction mixture, so that
an aromatic monohydroxy compound (such as phenol) can-
not be efficiently removed. Therefore, a large-scale
vertical agitation type polymerizer is usable only in
the production of a prepolymer having a low degree of
polymerization. For obtaining a polymer having a de-
sired degree of polymerization, it is necessary to sub-
ject the prepolymer having a low degree of polymeriza-
tion obtained by using the agitation type polymerizer
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[ 0008] For solving the above-nentioned problem vari -

ous attenpts have been nmade to renove an aromatic

nono- hydroxy conpound (such as phenol) from a high
viscosity 5 polynmer being forned. Most of these

attenpts are con- cerned with inprovenment in

mechani cal agitation. For exanple, there are known a

nmet hod using a screw type polynerizer device having a
vent (see Exam ned Japanese Patent Application .

Publ i%itd dH N e BRP BOAvBIra ittt oV RRQIgHN mplwnerizer.
GB-1007302)) .. a nethqd using an internesh- ing .
twi n- G t ypE eRlvider thseaevanigad ipagadneseblem, vari-
Pat ent Appl.i cation Publication No. Sho 52-36159); a .

met hPUSHHE PR it s iRGRR G 4t orFiSie Aeatigiatic mono-

e AR P e DAL 8 LA sy
200 oS A S TR SRR B o
Cormiagn e A SR M v
(502 JRHAD "IN S 20T Pt o crve
ove ety gl 18 Ao 81 BB, T 5Bl apanece

henc aa etV il i asrh ﬂdaﬂitc%teji%lﬁ REONRHRNY ) s%yéb% 2Rorre-

technique, so'that it is inpossible to conplete _
sol vespdndifiey a0\ men3019d proMeRoSRASIHY &l 1dhtdimesh-

is dif-
ing twin-screw type extruder (see Examined Japanese
Patent Application Publication No. Sho 52-36159); a
method using a wiped film evaporation type reactor,
such as a screw evaporator or a centrifugal film evapo-
rator (see Examined Japanese Patent Application Publi-
cation No. Sho 53-5718 (corresponding toc U.S. Patent No.
3,888,826)); and a method using a combination of a
wiped film evaporation type apparatus and a horizontal
agitation type polymerizer (see Unexamined Japanese
Patent Application Laid-Open Specification No. Hei 2-
153923).
[0009] However, each of the above-mentioned methods

mainly uses the technique of mechanical agitation and,

hence, inevitably has a limitation accompanying the

technique, so that it is impossible to completely solve
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ficult to satisfactorily agitate a pol yner having an
extrenely high viscosity by nechani cal agitation and,
hence, various probl enms encountered in the production
5 of an aromatic polycarbonate froma prepol ynmer
having an extrenely high viscosity cannot be sol ved.
On this point, a detailed expldhation is given bel ow.
[0010] In the above-nentioned nmethod, it is attenpted
to lower the nelt viscosity of the prepol mer. as nmuch

10 asPoShBie Mt dad iPRIf ¢ e&@@ﬁ&tfapéléﬂf t & peedif-

polyner eC|f|caII , the polynerization of the pre-

pol yrerCHiE g&t 155t aaqt%%ﬂt%@&]é%?&é?r & Lﬁ%lmﬁ%mé}‘émg an
close to 30 C.unde h vacyum whil e ne hanlcal

agi t & o RS PY sty and,

i gh ”3}“?’3%3%#20%%’ i y%%.e&%q“% Ve”tﬁ{ S”‘:%qtm

tid | ver t hat npo ble to sati.s-
:‘cholrﬂl I yveaf tqt%ém% %agcbeo \Aéieﬁ %?S{F}F ol¥mier 'Having
, t the ingreas
o DRe e ."alﬁsy%oe%%%fe afrnt%ebaerosr?a £ o
poly Watae detdiTed diAUG %Icm ted %%

is i 033|ble to o tarn nol ec. ar MEIg

arona{tdocldqol xaarcﬂenab%vthuent&Bﬁ(ed hBenEBt hod hasthenpteq
hsg gy

fol |l ow ng "di sadvantage. Since the net is practice

at a iy AbuaMmeAaEne Wiilhd 22 Clore 4 fp%l r ids much

is likely that the polynmer produced 9 suffers

di scelsdiRid=Ab1aNthy QRN Y tHORRMdESt Y of the pre-
polymer. Specifically, the polymerization of the pre-
polymer is performed at a high temperature which is
close tc 300 °C under high vacuum while mechanically
agitating the prepolymer so as to effect the gurface
renewal of the prepolymer. However, even at such a
high temperature, the melt viscosity of the prepolymer
is still very high, so that it is impossible to satis-
factorily effect the surface renewal of the prepolymer.
Therefore, by this method, the increase in the polym-
erization degree of the aromatic polycarbonate is in-
evitably limited and, hence, it is impossible to obtain
a high molecular weight aromatic polycarbonate. Fur-

ther, the method has the following disadvantage. Since

the method is practiced at a high temperature which is

close to 300 °C, it is likely that the polymer produced
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ther, it is likely that discoloration and | owering of
properties of the polyner are al so caused due to en-
trance of air and foreign matter into the pol ynerizer
5 devi ce through the vacuum seal ed gap between the
casing of the polynerizer device and the rotary axis
of an agitator. Therefore, wherPit is intended to
stably produce, by t he net hod usi ng nechani ca

agitation, a _high quality aromatic pol ycarbonate for

a |orr°g}1fpfé°f11'~°odilfo=®f01fawnuatn4 sl@fqmn%ébfes&@rgﬁ#foles Fur-
sol ve .vari ous praob- |ens. [0011] is also practiced

to uddShr iderts da‘skq]rYtUﬁ@ pﬁ’]cﬁﬁfb]tqchﬁn Fhdrigmgying of
pol ycar bon te. f1a IS, IS W de'%.; known to ef f ect

a polRAt %P i %%el‘l?’iﬁwé"r DfFCHPT é?‘tegta%en‘

imr;I : oeggcE :'a[olpﬁ o@&t rmtl C glgaol ar bonat %Eﬁ b Werlzer
aboved r(/%_rge 1gqnq'1 ytr%eglxéagc{uy%g\r/: Czagréq/e%salég% ats %eén the casing

vertlcal I

i nt eraxfséﬂaﬂ%c; YA £ r&edea{nc?q:]qie n%rglpe % B£%n

evapor ation ty reac or eXxa

#%ﬁ%% 1297Tﬂ@ge§0 EBagﬂgndﬁ%cEbbgn%eHEEQOnatgtgbly

prooduction o n aromatic polycar

the 'Iﬁlc;duéé AHREURS Wldiald APPSR e fEPaduon

under reduced pressure I n an i ner

gas, nshgr ejuntine, 23dnRefilc %Slycsax‘ﬁgr{act@'%ir 'a{"tlQ)rR}; perlod

polynerlzer devi‘ce in a 10 amount, relative t

the aypwimeof itthe qarmtii Qlecessary to solve various prob-
lems.
[0011] It is also practiced to use an inert gas in the
production of an aromatic polycarbonate. That is, it
is widely known to effect a polymerization in an atmos-
phere of an inert gas in the production of aromatic
polycarbonates by the melt transesterification process
using any of the above-mentioned polymerizer devices,
such as the vertical agitation type polymerizer vessel,
the intermeshing twin-screw extruder and the wiped film
evaporation type reactor. For example, U.S. Patent Nos.
2,964,297 and 3,153,008 describe a method in which the
production of an arcmatic polycarbonate by the melt

transesterification process is performed under reduced

pressure in an atmosphere of an inert gas, wherein the

inert gas is introduced into a polymerizer device in a
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pol ycarbonate to be produced. However, by this nethod,
it is virtually inpossible to elevate the polyneriza-
tion rate. In the method, the inert gas is used only 5
for preventing discoloration of the aromatic polycar-
bonat e which is caused by an oxi dative secondary reac-
tion occurring at high tenperatd#bs [0012] WMbreover,
there is also known a method in which an inert gas is

used in | ar ge anount for renDV|ng, 10 fromthe i
pol yrﬁ’é‘ﬁ z]aﬁ“@%mrteadﬁwléﬁfst@nt SVt iQf the aromatic
nonoh conpound (such as phenol) which js

prod rr]POcnr?é"ee Iqeorﬂ’iﬂﬂ“‘é%dycoﬁﬂ’@ﬁé’ﬁﬂ oHYr Ehdgi prthod,

for RrO- duci n aronatlc ol ycar honate. For
exanpi‘e, Ut 531%1 @ﬁt it g ymeriza-

(oo R0 raRes | téS =PhoR” NBSIS %nsgg%g@) is used only
descrd hes a_net mhlch n aro ol ar bonat
s prfoﬁfu@eae‘fﬁyntplélﬁ Pty e il A i, AR A P

poI y%%%et%s %JHl% og &L%%rd/‘m Eang(?:ﬁ% c{él{ql{% yséé?)trfc%%'reac—

|ng an 1 nert gas, Wt

O|IgQﬁQﬁpQﬂQ&&Tﬁ%&léﬁ@lgﬁe A ﬁ%%r Sup|zer devi ce

under atnmospheric ™ press er at nospheri c

pr essiyea n ﬁBreBUEBnttHEré g Qﬁsgokﬁoﬁﬁr k&e@ﬁoﬁhgn which
ol i gocarbonate, and renovi ng phenol or the

(Whi gy iihd¥t0ueed d hisdd8 reQuUilldiyd WRount for removing,
pol ycondensati'on reaction) in such a 25 form as

ent r @rad the e ynkerilza0a%n HuwRMSon tdiesthh, @i Rednidtic

whi ch the production of the aromatic polycar-
monohydroxy compound {(such as phencl) which is produced
in the equilibrium polycondensation reaction for pro-
ducing an aromatic polycarbonate. For example, Unexam-
ined Japanese Patent Application Laid-Open Specifica-
tion No. Hei 6-206997 (corresponding to U.S. Patent No.
5,384,389) describes a method in which an aromatic
polycarbonate is produced by performing the equilibrium
pelycondensation reaction while continuously introduc-
ing an inert gas, together with a molten oligocarbonate,
intc a heated polymerizer device under atmospheric
pressure or under superatmospheric pressure in an
amount of 1 m3 or more per kg of the oligocarbonate,

and removing phenol or the like (which is produced in

the equilibrium polycondensation reaction) in such a

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

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

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

recy- cle the inert gas used in the polynerization
reaction, it is necessary to seplarate the aronatic
nmonohydroxy conpound (such as phenol) fromthe inert

gas by using a |arge separation apparatus. 10 [0013]

On th@f&%rﬂhaﬁwcfu@@rﬁ cataﬂpahe%% g egyfomatic polycar-
Application Laid- eC|f|cat|on ._ 6-248067 de-

scri 6@8&:%&%&?# dﬂf& IRy wHing cﬁm]ta}liﬂ%cﬂw%d?ﬁ the
ate, which conprlses oduci ng a | ow nol ecul ar weig

pol y N A 1A “gf"(/‘rr&d%*fetryﬂa\ié‘?dﬂ'ée e 5 fehe e-
melght of fron11 OOO to %ﬁ 000 in a first t.ion

zone,2¢ YU AR ?Wah’d'feéilﬁ%rthe inert

}Aﬁle?gqtoy %gfag:rg%o ?G%‘hlaltn a‘&'ﬁjfc eactl on Jrz{gtne 19 o recy-
Vi sca |t Javerage nol e&suel rlnv\etl%s H%Y"E)e[ﬁ(}c@e Ollcg{?orﬁahctlon,

50,0 erei'n an 20 i Her gas

i'eéi;tee-{ e A 08, ISR SR SR roxy
each dcﬂn SAP uéd{]eaé"%l‘%}{ol)r af:t (fﬁ‘n %hé hﬁ}}élﬁ:ﬁ ggasgebsy t1.931ng a

the arormatic di roxy "com poun

met hchrééweséﬂqgattlgﬁf, cﬁ?p dor 25 renoving the

aromat i ¢ nonohydroxy c oun (such as 12 phenol),

whi chids 3r ogucedlel Brhie @gull | BhiedBRAEKUCO8panese Patent
Application Laid-Open Specification No. 6-248067 de-
scribes a method for producing an aromatic polycarbon-
ate, which comprises producing a low molecular weight
polycarbonate having a viscosity average molecular
weight of from 1,000 to 25,000 in a first reaction =zone,
and polymerizing the produced low molecular weight
pelycarbonate in a second reaction zone to thereby ob-
tain a final polycarbonate having a viscosity average
molecular weight of from 10,000 to 50,000, wherein an
inert gas is introduced into the first reaction zone
and the second reaction zone in respective amounts of
0.01 to 20 and 0.002 to 10, each in terms of the weight
ratio of the inert gas to the aromatic dihydroxy com-

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

removing the aromatic monohydroxy compound (such as
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densation reaction, fromthe reaction systemin such a
formas entrained by the inert gas, so that the inert

gas is used in a large anmount. Therefore, this nethod

5 has the sane problem as nentioned above in

connection wth Unexam ned Japanese Patent

Application Laid-Open Specificat4on No. Hei 6-206997
(corresponding to U.S. Patent No. 5,384,389). [0014]

Each of the above menti oned conventional neth- 10 ods

has Ryt catsey by RHRAVTeR t By 19 foiwhhier bim Bhkycon-
pol y rlzer deV|ce used. Specifically, the conven-

ti onan$ kﬁ’%’ol%’f@“u“’rh*% HERaC ipn o‘bY%‘F‘?WnJgnaSUCh a
desirgd aronatlc rbonate, it i s necess

per- FOraHhe™T 7 el?if i YLt e R at 37 e e%%’? the inert
| ong e 15 ri od. of t in that the

pol y Sooﬂr%t%%c} oin i AR 48, (A o o RS afff method
due t,0 qggh femerq., Lure reacti on perfornmed f a

| ong perlo 32T R Tl MR R i 1Y Séniiect ion

Chat T Hﬂl‘ﬁ’?ﬁ A Fo R e Y 7 8k ' hia-open
Pr odUGld O Gla AL ANMIRILS: ROLIAEDPNALE oL g % 5.

of ti ong as several thousands hours

Ther efté)gé.lt aach ofzdhe;@pove- menti oned conventi onal
met hods 1s not suita Ie for the commercial scale pro-

duct i b 0f] am@HOR itheP @Rl %mtlene%Sfb%%ﬂtlmel meth-

present inventors conpletely solved the

320V%d@rﬂd§fﬁ%km&m EudBA A8y e 1D N IR Q8lsy tMbfdhee of
the polymerizer device used. Specifically, the conven-
tional methods have problems in that, for obtaining a
desired aromatic polycarbonate, it is necessary to per-
form the reaction at a high temperature for a long pe-
riod of time; in that the aromatic polycarbonate pro-
duced suffers heat deterioration due to a high tempera-
ture reaction performed for a long period of time and,
hence, a high quality aromatic polycarbonate cannot be
obtained; and in that it is difficult to perform a sta-
ble production of an aromatic polycarbonate for a pe-
riod of time as long as several thousands hours.
Therefore, each of the above-mentioned conventional
methods 1is not suitable for the commercial scale pro-

duction of an aromatic polycarbonate.

[0015] The present inventors completely solved the
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not use mechanical agitation. Specifically, the pre-

sent inventors devel oped nethods using a guide-wetting

fall polynerizer device in which a nolten prepol ynmer

is 5 allowed to fall along and in contact with the

surface of a guide, such as a wire, thereby effecting

pol ymeri - zation of the nolten prepol yner to produce a
desired polymer (see U S. Patent No. 5,589, 564,

Unexam ned Japanese Patent Application Laid-Open ,
SpeciFI¥G i Nenerh R¥qblems d5 devgiorimhaethgsthedeich do
Patent Application  Laid-Qpen Specification No. Hei

8- 225843 UG SeFhaTEF2 ) AH el It eSPe3Sradtivonthe pre-
Lai d- en_%Pecification No. _Hei 8-325373, W97/22650,
Unex d IR IS PedRiathods b ing & @efle-wetting
Spech{%_ati n_No., Hei 0n81741,é%$ gpexanined J%Panese )
Pat erft™ Ap F1 3 ORGor? WaidR G5 1Epetiich i A GFNP T 9RGLymer is

N U AR L R
5 Sl oshes 37 M A, DR e
20 STALR o1 SR I o A S0 20 e
1 L 2 A 50 T Lt

t he surfiace o it 1s descri
col or, j i ; : K r
J@ihedd B QUR! D61 IRRILACHRT GJ%!I?L%{ t%ﬁ?p sﬁa%cﬁgﬂ%écﬁ%n No.

at a high polynerization 25 rate. W
Exanplegs gof2 jﬂ@ﬁ,p@rﬁﬁaﬂ‘i@w@fgparﬂeﬁsﬁ dH®RId PUMation
e

of an inert gas is introduced into
Laid-Open Specification No. Hei 8-225643, Unexamined
Japanese Patent Application Laid-Open Specification No.
Hei 8-325373, W097/22650, Unexamined Japanese Patent
Application Laid-Open Specification No. Hei 10-81741,
Unexamined Japanese Patent Application Laid-Open Speci-
fication No. Hei 10-298279, W099/36457, and W099/64492) .
[0016] For example, in the above-mentioned U.S. Patent
No. 5,589,564 disclosing a method which has been devel-
oped by the present inventors and in which the polym-
erization cf a prepolymer is conducted by allowing the
prepolymer to pass downwardly through a perforated
plate and fall aleng and in contact with the surface of
a guide, it is described that a colorless, high quality

polycarbonate can be produced at a high polymerization

rate. In the Working Examples of this patent document,
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pol yneri zer device. Further, in the above-nentioned
Unexam ned Japanese Patent Application Lai d-Qpen

Speci - fication No. Hei 8-325373, the present

i nventors pro- posed a nethod in which the

pol ynmeri zation of a pre- polyner is conducted by

all owi ng the prepolyner to fall 14l ong and in contact

with the surface of a guide, wherein the ratio of the
partial pressure of the aro- matic nonohydroxy .
conpSuriaoht3meHRy iGf tafe inft dps 1D - xofigea tinfio the
pressure of the inert gas, is_controlled wthin such

a spRIPMETLFRTe INECT he FUEESEEry 18f thige abPNE-Megid oned
can q§{conduckfd even w thout using a |large ) ,
appar StUSMEHTY HAPanesq t?é‘ta?dbtven‘-?&%rﬁqaotri‘éﬁ‘ \Wroig} BRegp Speci-
t he esent inventors proposed a._nethod in which the

15 pgﬁﬁ‘?eeﬂ)i%trﬁ/%n % pger 28?’%175%? Frife PRI ighéentors pro-
wher ej he pr.essur.e under i ch t.he inert_ .gas

ntr ciesh & ARFHEE o iRan Se G pssirar B af 2 pre-
speci.fi - dat] 0.5 [[Q017]. However.. naone of the
abové{dr%éﬁr[eﬁro nles’gl1 dp? g_[%tpefo R ocau]]rrleorﬁlsn% _asl?earﬂf etpeogt}ﬂ‘?er?:g to fall
or S UG |4y ﬁqp%orﬁ:rﬂ'?cl[ %q:kbftq{e eglffﬂceentc!fy a g{:uic}e,
produci ng an aromat1 c pol ycarbonate on a conmertia

scal gl A J Al ﬁ]at]ié /JH t{#y{%aﬁ' tpsrciﬁl&e%’f ft%g]daro—

that, even when e relativ

pol y RRfH iZ€ incH D SThRRRthd d18 3RV E 23 he inert gas

mentioned patent’ documents are used for producing an
15  aiommid eadelivgarhenahf-d o aHonGdRar iRk ofid idBhtrolied

it is
within such a specific range that the recovery of the
inert gas can be conducted even without using a large
apparatus. Further, in the above-mentioned W099/64492,
the present inventors proposed a method in which the
polymerization is performed under conditions wherein
the pressure under which the inert gas is introduced
and the polymerization pressure satisfy a specific re-
lationship.
[0017] However, none of the above-mentioned patent
documents has any teaching or suggestion about a method
for efficiently producing an aromatic polycarbonate on
a commercial scale at a rate of 1 t/hr. Further, it
has been found that, even when the relatively small

scale polymerizer devices disclosed in the above-

mentioned patent documents are used for producing an
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possi bl e that the resultant aromatic pol ycarbonate

product sonetinmes contain a very small nass (having a
size of 1 nmor less) of a polymer having too high a 5

nol ecul ar wei ght. Therefore, it has been desired to
provide a nethod for stably and efficiently producing

a very high quality aromatic pdi3ycarbonate on a

conmer- cial scale at a rate of 1 t/hr or nore for a
period of tinme as |long as several thousand hours or

nor e VRS RPlaigRrdonate dRy & WwrmEsrdns ofr time, it is
nore) . D scl osure of the ILnvention Task to Be Sol ved

by t ROSSHER ithRY daEsrasulitenyt raamadiq ﬁ@lgwe?sr&ﬂnate

i nvention to ro- 15 vide a nethod for praoducing a

hi gh B Cimesh cRFRIn é’ﬁ&ﬁhtﬁ“@”ﬂol“&%“% péieatiag a
(whi ch not |s cal - qrless but al so_has, excel

rech a0 toro ﬂregl)%‘3 5 & RB TG too Tigh a
polycarbon te prep tained_b ctin ]

B o TS A GRS RPER - 20t abaF E?Fn deSired to

car bg’?f?’, %.dewelermeeltrlllt efooms\{:c%lbonatdee 1c1er1t%. aglilyoducing a

and ciently produce ommrer cl al scCa

rate S f t| _
whi | S i ol qﬁﬁfmﬁ%ec S W e B g
pol year, tio%%fa ea 2083y re%f’ qvel, hrz%rlﬁn x'}éeﬁ%sr d of
Sol ve the Tas 0019] T resent |nvenfbrs ave &gglo ©
ext eR3ne saaNdong as several thousand hours or more (for ex-

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

Disclosure of the Invention

Tagk to Be Solved by the Invention

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

polycarbonate at a desired level.
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i ntensive studies with a view toward devel oping a

met hod for stably and efficiently producing, fromthe
5 above-nentioned nolten aromati c pol ycarbonat e
prepoly- nmer, a high quality, high performance
aromati c polycar- bonate, which not only is colorless
but al so has excel - |ent nechanik@al properties, at a
rate of 1 t/hr or nore for a long period of tinme (for
exanple, a period of 10 tinme as |long as 5,000 hours),
wher diSERhEQmiIRNgE Ahe Fasiht of the aromatic

polycarbonate can be maintained at a desired |evel.
In t W41 %k udihes PreRens: dausntoxs PiEo e da P LEBE Vg and

on i nproving the guide- mettln . fall nerizer .

devi c?é‘st%ﬁlc ‘gij %5311 e Ridihta

i nvent are unex ect - been
found“? %&’f Sl%ﬁc}’ntﬁr}f{eoe Cé‘ﬂ“ N the

polyc rbonate havi_n bsorb therein a ~
spemafl ¢ 5? (%rygnl et e’g-f ® Coaer MRS Ry epoly

fall y@?ﬁhﬁﬁg qugﬁ%{h%ﬂﬁﬂgﬁ%f¥§¥ﬂ ddfe Womar | polycar-

structur’e pertor rrance arona

pol thfH r}rcﬂ'_Otorﬂ Y; d Scoc’lodu LRSS H S xcel -
excel I ent nec ani ca

prop rtles can e sta y "and

effi 'lé}ite'?ﬁédhaﬁ{l%%ﬂc?}% ong perl o asféalc?f aﬂf At more

of 1 t/hr nmore f t1me

examids £ 1%?190?éﬁ%d3f oft 'ﬂﬁ@s% &nngaﬁsﬁm eoo% Mf&d of
wherein the | ecul ar wei ght of the ar'omat’l c

pol yaamkonas el i e 5 B tdnied atyiAes et yRlcular

Based on this finding,
weight of the aromatic polycarbonate can be maintained
at a desired level. In their studies, the present in-
ventors have focused on improving the guide-wetting
fall polymerizer devices which were already proposed by
the present inventors. As a result, it has unexpect-
edly been found that, by the combined use of a molten
aromatic polycarbonate prepolymer having absorbed
therein a specific amount of an inert gas and a guide-
wetting fall polymerizer device having a specific
structure, a high quality, high performance aromatic
polycarbonate which not only is colorless but also has
exXcellent mechanical properties can be stably and effi-

ciently produced on a commercial scale at a rate of 1

t/hr or more for a long period of time (for example, a

period of time as long as 5,000 hours), wherein the mo-
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the present invention has been conpl eted. [0020]
Accordingly, it is an object of the present in- 5

vention to provide a nethod for efficiently producing,
froma nolten aronmatic pol ycarbonate prepol yner ob-

tained by reacting an aromati c di hydroxy conpound w th

a diaryl carbonate, a high qualit® aromatic

pol ycarbon- ate which not only is colorless but also

has excellent 10 nechani cal properties, at a rate of 1

t/ hr JRcWoe welghih|gf fidre aremf period efrhonate can be
wherei n the nol ecul ar  weight of the aromatic o
pol yd@ Bt & e dagined navelat Bagesi pad thdgefinding,
[ 0021] The foregoi ng and ot her objects, features and

15 adEHRIRSET heeHricdedias Rash i sibgicdhe

appaant fromthe follow ng detail ed description ,
t akenl {42 HonACREEALET Wit ATt A€ ARCORIERY R dhawPrgsent in-
and the appended clajnms. 20 Effect of_ihe |Invention

[ 0022f® thdtf B+ thé it i St 'Jcﬁ%efrbtrl}br%‘%ﬁi%*lcmg'

| ot DDA e R oSN AR 1o S Dot

UL o 102 P YGRSl 28 B8 VS A i

Frar S IR, o 0, BLeerly D dicervon-

Icﬁl g%e'xp?lsi%h 'rﬁ:ftg%rﬁ”jmi@ ;cc;lllﬁrlrg&blkﬁm tah].ago 'I%téqyé}?d’ée.l.lent
mechanical properties, at a rate of 1 t/hr or more,
stably for a long period of time, wherein the molecular
weight of the aromatic polycarbonate can be maintained
at a desired level.
[0021] The foregoing and other objects, features and
advantages of the present invention will be apparent
from the following detailed description taken in con-

nection with the accompanying drawings and the appended

claims.

Effect of the Invention

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

arcmatic dihydroxy compound and phosgene. For example,
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used as a solvent in a |arge anount; the problemthat

a 5 reaction apparatus is likely to be corroded wth
chl o- rine-containing conmpounds, such as by-produced
hydrogen chloride, by-produced sodium chloride, and

met hyl ene chloride used as a solvent; and the probl em
that diffi- culties are encountekfed in separating and
renmoving 10 chlorine-containing inpurities (such as
sodium chl oride and residual nethylene chloride)

whi cHEhRIRead off the Rreseferin@ntgion He aﬁlzﬁﬁatﬁ@m the
polycarbonate rodquced. Further, the nmethod of the

pr es&HOR TR it W%IWO%}@ MRrISRstioMsed in a
problens acco yi t he 5 transesterification
proce<s Cgﬁ'g}rp rg'ge e “h AL M Hy I gfiloride is

inventlo |s free framzthe probl emthat s t he

pol yiT% &5 6h S0 usD thet A%t SO or e FH]RG™ that a
bei n fo ned |ncrea es during. t-he .praqgress of

pol y?rfer éajtl or rpeacstluon Yhd qﬁelr%eip becro]?%dsecg'“fl% chlo-

fi culrtj]l{ 0 &ffd Clneﬂ{ Y- r@gh dspheghoéh }ﬂ?rrsil ol et-c?rﬂydrogen

t he po ynerlza i 'on Teac System

di f- Hiiclitad 0 \achieve & digh %Qrc“iﬁ clec%o'l éﬂ:ﬁ{ WAl Ane

with Trespect’ t pol ycar Bonat e pr odu

et NQgh 1y i dd 1 FUE RN | WSO arfl f’éﬂg‘ﬁ@ cén?/or at diffi-

aromati c polycar 25 bonate I ch not on ess

but ahsia ikas BxCencEindeaa MRE M6l PRI ':?eﬁnd%ﬁrhg
be stably and effi- ciently produced on & conmerci al

scal ertord di ortatigin® kgt i¥s MARH s &dPAth chloride

period of time, wherein
and residual methylene chloride), which adversely af-
fect properties of the aromatic polycarbonate produced.
Further, the method of the present invention has solved
the above-mentioned problems accompanying the melt
transesterification process. For example, the method
of the present invention is free from the problem that,
as the polymerization proceeds, the wviscosity of a
polymer being formed increases during the progress of
the polymerization reaction and, hence, it becomes dif-
ficult to efficiently remove phenol or the like from
the polymerization reaction system, thus making it dif-
ficult to achieve a high degree of polymerization with

respect to a polycarbonate produced. By the method of

the present inventicn, a high quality aromatic polycar-

bonate which not only is colorless but also has excel-
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the nol ecul ar wei ght of the aromatic pol ycarbonate can
5 be maintained at a desired |evel. Therefore, the

net hod of the present invention can be very advant a-
geously enpl oyed for the conmercial scale production
of an aromatic polycarbonate. 10 Brief Description of
the Drawings [0023] [Fig. 1] Fid? 1 is a schematic
view of a pre- ferred exanple of an apparatus which
can be used in the present invention as the .
gui de-SRdt Merdersiaa  HspReLtEESs ey ke Braktlve anseraffi-
gas absorption device. 15 [Fig. 21 Fig. 2 is a ,
schefBGE W &FBCED R & SIPPLSISTp[SECade a4t & high rate

P S AR 5 S e HEE SR e

[ t b ti devi [ h of. whi.ch th

eSS AR G0 08 o5 4D Sach e LS Honere con
I t d. i f.th [ [

cont &5 TSR A ot el g She TRRGP G Smeble

(D) (H'Ietth%% %[fp%rhtelo g:::}:leg,%'?}tgfin%%t%%% 'n Fb%e vle x talgiv(a ta-

of the Upper por e casing, theé inner di anetér

d . 9f & |
25’ shisi H0 ERSH RN A o ReTGrence Navera £ 1005 on °F
1| 'Eﬂnetagoﬂ{ﬁgﬁm&l%afyb%%@t@er 2: Distribution

plate 5 3: tei prepol yner feeding zone

Brief Description of the Drawings

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

[Fig. 2] Fig. 2 is a schematic view of a pre-
ferred example of an apparatus which can be used in the
present invention as the guide-wetting fall polymerizer
device or the inert gas absorption device, in each of
which the upper portion of the casing is c¢ylindrical
and the lower tapered portion of the casing is reverse
conical. The methods for measuring the inner diameter
(D) of the upper portion of the casing, the length (L)
of the upper portion of the casing, the inner diameter

(d) of the ocutlet, and the length (h) of the guide are

shown.
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4: Cuide 5: Polynerization reaction zone (when the
device is wused as a polynerization device) or inert
gas absorp- tion zone (when the device is used as an
inert gas ab- 10 sorption device) 6: Vent, which, if
desired, is used as a vacuumvent 7: CQutlet for a

mol ten prepol ynmer or aromatic p&Qcar- bonate 8:

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

casi C s %ol yneri za- 20
tion devi e) or ortion of the inert gas absorp
on douse) o SpSt BOrtl o0 ot e LISl { gas absorp

i ner S Lon device) 11: Lower tapered portion
of t d p§F§EE Eﬁgf?Bnpiﬁg tion zone of the casing
thﬁ QEV|cerls gsedrag a3 25 2 Iénerization
deV|ce) or I 5Wel ?38 Y&a* portiondof the 21 inert gas
absorptlgg gane of the casing (when the de- vice is
used as an I nert gas absorption device) 12: D scharge

portSforP$ﬁ?§g£§ £18£ gegE£ESH QBEQO|¥heHEEh8rdev1ce is

aromati c pofycarbonate
used as a polymerization device) or inert gas absorp-

tion zone (when the device is used as an inert gas ab-
sorption device)

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

8: Discharge pump for a molten prepolymer or aromatic
polycarbonate

9: Inlet for an inert gas {when the device is used as
a polymerization device)

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

11: Lower tapered portion of the polymerization reac-
tion zone of the casing (when the device is used as a

polymerization device) or lower tapered porticn of the
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Best Mbde for Carrying Qut the Invention [0025]

According to the present invention, there is

provided: 10 1. A nethod for efficiently producing an
aromatic pol ycarbonate, which conprises the follow ng
steps (1) to (IIl) : (1) treating a nolten aromatic

pol ycar bonat e pre- polyner, obta&lned by reacting an
aromati ¢ di hydroxy 15 conmpound with a diaryl

carbonate, with an inert gas to thereby cause the

ol té@%ﬁeﬂﬁ%@sqr@td@brﬂ?%@ﬁ ity cagdsig t(ydegbythe de-
obt ai ni ng an inert gas-absorbed nolten prepolyner,

wher TS HE AfSishE RN HEgthfede b P Eerbaeviieedhe
nol t en prepol is fromO0.0001 to 1_N 20 liter per

kg oﬁztheDﬁﬁFﬁéﬁgﬁrBﬁﬁFl5050W955ﬁ66W§@e05ré mBéF?ﬁePreP°1Y‘
wherein the N liter neans the volunme in ternms of

it eM&Gr 95 G&gass CEFAHEEE t he nornal tem

perature and pressure conditions, (I1) feeding the

i nert gas-absorbed nolten pre- 25 polymer into a

, the

pri si c |n hay r th nert
absor[@e&‘-ﬁo ? -Bgaey Er%e?ﬂe ek sheSab iy o dRRe. o
ten %&%Qqﬁ£gﬁr feedlng zone positioned subsequent to

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

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

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

polymer intc a guide-wetting fall polymerizer device
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and communi cating with the inlet, a polynerization re-
action zone positioned subsequent to and conmuni cati ng
with the inert gas-absorbed nolten prepolynmer feeding
10 zone, and an outlet, for an aromatic pol ycarbonate,
po- sitioned subsequent to and conmunicating with the
po- lynerization reaction zone, @h evacuati on device
provi ded in association with the polynerization
reacti on zone of the casing, and 15 a w t hdrawal

devi ce)provi ded in association with the outlet of the
casing, the polynerization reaction zone having a
space whitdi HEsLde Yiftdelnedigll whamerirgreidegme (a) com-
ext endi ng. downwardly therethrough, 20 the

pol yi®riZ'dt9on reaction zone being separated fromthe
i nert gas-absorbed nolten prepolyner feeding zone

t hrough a &iGFHBLBRTG &tk thgt QX dilte amext fas-

hol es,. t hrough ich the inert gas-apsorbed nolten

o e FRAGHAS Mttt BRe SiRTn, S Gt 34 TRPSOTbed mol-
pol yneri za- 25 tion reaction zone aq%LZS d(III% £t

al | owi Ty BHE TG g FEF KR En A fityeequent to
pol ycar banat e prepol yner, to fall. al ong and in contact

Wi th ate}}we S rr?%rglec 0 “%/%emg%rll ehﬁ" m ]ﬂeet 'poar ﬁ%]rme%ﬁ% P res

r eaCtaj.ée)dpjtcﬁ'P@on%%é%%i%%f%d%cﬁ%gwg ZaEHci O&J@%Lg{icat ing

the in gas-a en pre yher to pro

an amﬁgﬂiéhé“%ﬂ@fykﬁgguéhsorbed molten prepolymer feeding

zocne, and an outlet, for an aromatic polycarbonate, po-
sitioned subsequent to and communicating with the po-
lymerization reacticn zone,

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

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

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

the polymerization reaction zone being separated
from the inert gas-absorbed molten prepolymer feeding
zone through a distribution plate having a plurality of
holes, through which the inert gas-absorbed molten pre-
polymer feeding zone communicates with the polymeriza-

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

nmerizer device (a) has, at its polynerization reaction

zone, an upper portion defined by an upper periphera

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

| ower peripheral wall which is inclined toward the

out- let and continuously extends downwardly fromthe

upper peripheral side wall, the | ower tapered portion

having the outlet at the bottomthereof, so that the

produced 18 Trorfetiqwigyd e bigirtite Jaf 1ahRpdiad mien aro-

the guide flows down on the inner surface of the .

| onergerG PrRrEfarRanatePEeROIIWRSE tapetled g nd oln

the outlet, wherein the guide-wetting fall polynerizer _

devi NYEFE 1t HS U OVAGR) TharhetBHid] iy (g rolymeri-

(5): 20 ( 13 t he openi nq_tﬁa;rea (IF,%O}EWQ of the , ,

hor i AT TGP T R SHoT G BMgHezation

casin tis- fies the following formula: Q.7 < A<

200 ) th LR AR R A (P vl SRt e (e (gociuce

25 s tA safrioemsaéihe fo I Icovvi n ftormJI a:. 24 20 < A B <

1, 000 WETRI T A %26 aarekf o ‘above for the

characterigtic .(1)..an %Sirer.s ts a . mnimimopening _

area (nR) “gierf%lgllctrhgesgca nic%l gcﬁleofga%ﬂwee %rﬁ%e :%goﬁr%ﬂ poly

the apglieOqdv: et wperdde Upngrs REST R Blation reaction
zone, an upper portion defined by an upper peripheral
side wall and a lower tapered portion defined by a
lower peripheral wall which ig inclined toward the out-
let and continuously extends downwardly from the upper
peripheral side wall, the lower tapered portion having
the outlet at the bottom thereof, so that the produced
aromatic polycarbonate falling off from the guide flows
dewn on the inner surface of the lower peripheral wall
of the lower tapered portion to the outlet,

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

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

0.7 <A £ 200;
(2) the guide-wetting fall polymerizer device (a)

satisfies the following formula:



side wall of the upper portion and the inner surface
of the lower peripheral wall of the | ower tapered
portion, as neasured with respect to a vertical cross
section of 10 the casing, satisfies the foll ow ng
formula: 120 C <_ 165; (4) the length (h) (cm of the
gui de satisfies the following f& nula: 150 h < 3, 000;
and 15 (5) the total outer surface area (Si) (nR) of
the guide satisfies the following formula: 2 < Sl <_
5,000, and wherein t3e ot ¢ .Fé1% car bonat e is
produced at a rate of 1 t/hr or npre. 20 [0026]
Further, the pr"é}?e‘?ﬁlri et idh L AR fOIZ thge
met hod according to item 1 above, vvherel n the upper

portion of the "’H‘bte?%l%%ﬂcf b and § h"éeff’ﬁ%?n 75 2

tapered portion of, the casi IS rever.,se on cal, and
25 the outl et W%P%ﬂﬁWrﬁﬁq g %ﬁﬁﬁeﬁ% t R e CTOSS
dianeter (D) (cm..0 Lﬁ‘) er. tlon the | engt h
(L) (cm of t HE aﬁfp rlt i nner di amet er (d)

(cm of th tlet th
gui de sati'sty eaqg é%wég ggFW%Fé S'—%fob‘Pl?eﬁ peripheral
1’Oo%idé5ﬁ§1fyé¥fghe upper portion and the inner surface of

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

a rate of 1 t/hr or more.

20

25

[0026] Further, the present invention alsoc provides:

2. The method according to item 1 above, wherein the
upper portion of the casing is cylindrical, the lower

tapered portion of the casing is reverse conical, and
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0.5 < L/D<_ 30, and h - 20 <L < h + 300. 10 3.

The nmethod according to item1l or 2 above, wherein

the guide is columar, and the dianmeter (r) (cm of

the guide satisfies the following formula: 0.1 <_r

< 1. 15 4. The nethod according to any one of itens

1 to 3 above, wherein the guidéxwetting fall

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

| east one additional _ guide-wetting fall polymerizer

devi d§ Wuthsfe i ebtdrirahe wWhrliqimridle inner diameter
guide-wetting fall polynerizer device (b) having the

char ad’er {9 & (H)e (WRSY PREIPR he-hprinEd: t (em) of
o BT AR o B G | Py o e
e SPAEY B SEF O s B e el e il Sesoy e
dovi S LETAIY B ner ease the pol yrori sati on de-

Gt de wet tng T atPonst Bier t7880deyi e (m) 5 5. The

nmet hod accordi ng.tgQ Ltem.4_above, wherein the
gui de-wetting faISI %pigr/érré Fger device (a) has one

addi - 0.5 < L/D < 30, and

h ~ 20 <L <h + 300.

3. The method according to item 1 or 2 above, wherein
the guide is columnar, and the diameter (r} (cm) of the
guide satisfies the following formula:

.1 <r < 1.

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

wherein the steps (II) and (III) are performed in the
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tional guide-wetting fall polynerizer device (b) con-
nected thereto, and wherein the total outer surface 10
area (Si) (nm2) of the guide used in the guide-wetting
fall polynerizer device (a) and the total outer
surface area (S2) (n2) of the guide used in the

addi tional guide-wetting fall p#tynerizer device (b)
satisfy the following formula: 15 1 < S1/S2 <_ 20.

6. The nethod according to item5 above, wherein the

ar ongtl cl§1ty D A iR B der Yetd HiF dee WetRoHgnerizer
falléggh%yerizer device (a),is treated with an jnert

20 gdEYF] hidetiP dAIREER NI RFRARS ChoIBRaMnAcE t@n de-
ab- sorb the inert gas prior.to the feeding. of the

or omiiT ol SHE RS RO Y TRE R 1§ rfduced Tn the

gui de-wetting fall lymerizer, device (b).,25 7. An

o o G AT catish AR T 457 (T 188 el 27 of

any one of itenms 1 to 6 above. 8. The aromatic

pol ycar bonate according to item7 above, which has a

hal ogen at.ﬁ_['g teorH aoc{cojlpddiﬂ‘ggltoor ﬁ'. Ime S/-IS ’abaquﬂe e,cgnfrﬁeaf.enisn the

at | east one netal conpoun ecte from oup

consi 4&@ ; I ka4 E%\ -gggpqﬂgf d,.an :
I -
al kal nle eﬁ%&nqléfa corF’p%l ndexlcln an armlu%] (oa? 1}arsorﬁne addi
0. 00% fthgh quiﬁ'ciélﬁeﬁcrﬂ(ﬁl fede cﬁtﬁ LU L Y b -
al kal i1 net al™ at ons an asfkaﬁt]i neée rteh net al eat ocrss.( 1)0 con
nected thereto, and wherein the total outer surface

area (S1}) (m’) of the guide used in the guide-wetting
fall polymerizer device (a) and the total outer surface
area (S2) (m?) of the guide used in the additional
guide-wetting fall polymerizer device (b) satisfy the

following formula:

1 £ S1/82 < 20.

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

polymerizer device (b).

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

| ess, and contains at |east one nmetal conpound
selected fromthe group consisting of an al kali mnetal
conpound 15 and an al kaline earth netal conpound in an
anmount of from0.005 to 0.5 pprdin terns of the total
content of alkali nmetal atonms and al kaline earth
nmetal atons. 10. The aronmti c pol ycarbonate accordi ng
to i tImany e el e ch %sépa?lb%%gen at om cont ent
of 1 ppb or |less, and contains at |east one netal
compound selected fromthe group consisting of an

al kal j conpound and an al kal i ne earth netal
ol TR TS S LK EHHEIE G it item 7

terns .of the t.otal contﬁpt of 25 al kal i netangtonB
I

and &M9551S nd e Mafed RakQgRR afm CONERRE Qo iRPP or
282521“b°P2%fd£‘“°c%éng£tp|fﬁ%a°?%%e8Im R u%dloselected
o onm o g e&@ng%%gtnmg. S BB ot jehyflouna
bonde &qﬁ{e&ﬁat rom %acﬂe '?r@id%ﬁd“%%% aam%unt of

het er age se ecte p consi stl

ester a n
frldn{”@%]h% i age tlcont ai ne?}% \mﬁ{e &rn:%nt of

anmount of the heteroli aronati c

10 polikcarbenata Iastd‘nrsora&i %fmaqlglé dle "/orneq;%fl lony .

carbonate |inkages contained int lurality of aro-
mati ¢ pol ycarbonate mai n chains.

9. The aromatic polycarbonate according to item 7
above, which has a halogen atom content of 5 ppb or
less, and contains at least one metal compound selected
from the group consisting of an alkali metal compound
and an alkaline earth metal compound in an amount of
from 0.005 to 0.5 ppm in terms of the total content of

alkali metal atoms and alkaline earth metal atoms.

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

from 0.01 to 0.1 ppm in terms of the total content of

alkali metal atoms and alkaline earth metal atoms.




10

15

20

25

[ 00271 Hereinbel ow, the present invention is described
15 in detail. In the present invention, the
term nol ogy "aro- matic di hydroxy compound” neans a
compound represented by the followi ng formula: 20

HO Ar-OH wherein Ar represents a divalent aromatic
group. Preferred exanples of di V&8 ent aronmatic groups
(Ar 25 groups) include a group represented by the
following 29 fornula: -Arl-Y-Ar2- 5 wherein each of
Art and Are independently represents a dival ent
carbocyclic or hetero- cyclic aromatic group having 5

to 70ar OIF VIR IARP Y FERVSR LAEWdid%HRo any one of

' HEHR o G KRSt G (RTBTOAS i B aichat v oF

O A P B i B T M

POl 5 A SR SR A o S ey

ar ou v Y Sy b Hee S i LGS hrpuan @

phen@f@f&roqﬁ%kaageViMecgfe%%ro% Cc)i'?enogxq{ﬁ)u%on%secsfnegr of an
ester linkage and an ether linkage, and wherein the
amcunt of the heterolinkage contained in the aromatic
polycarbonate is from 0.05 to 0.5 mol %, per mol of

carbonate linkages contained in the plurality of aro-

matic polycarbonate main chains.

[0027] Hereinbelow, the present invention is described
in detail.

In the present invention, the terminology "aro-
matic dihydroxy compound" means a compound represented

by the following formula:
HO-Ar-0OH
wherein Ar represents a divalent arcmatic

group.

Preferred examples of divalent aromatic groups (Ar

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

bi phenyl ene group and 25 an unsubstituted or
substiAMER pyri dyl ene group. Sub 30 stituents for
Art and Are are as descri bed above. [0029] Exanples
of dival ent al kane groups (Y groups) include organic
groups respectively represented by the follow ng
formulae: 5 [0030] CH3 R1 RBIYRSY-8&TY-€ -C - and C (X)k
11~R6 CH3 , RR R4 10 [0031] wherein each of Rl, RZ,
R3 and R4 inde- pendently represents a hydrogen atom
an al - kyl group having 1 ta 10 carbon atons, an_15

al koxy gr SUFHRAR Rt (F AF casbitat dpgepgndently
cycl oal kyl, QLR DAY IN%Y R4 20 LIAGATT NG G-
atons, a carbocyclic aromati Cc group
cyclic aromatic group having 5 to 70 carbon
atoms, and Y represents a divalent alkane
group having 1 to 30 carbon atoms.
[0028] In the divalent carbocyclic or heterocyclic
aromatic groups Arl and Arz, at least one hydrogen atom
may be replaced by a substituent which does not ad-
versely affect the reaction, such as a substituent se-
lected from the group consisting of a halogen atom, an
alkyl group having 1 to 10 carbon atoms, an alkoxy
group having 1 to 10 carbon atoms, a phenyl group, a
phenoxy group, a vinyl group, a cyano group, an ester
group, an amide group and a nitro group. Preferred ex-
amples of heterocyclic aromatic groups Ar' and Ar® in-
clude an aromatic group having at least one hetero atom,
such as a nitrogen atom, an oxygen atom or a sulfur
atom. Examples of divalent aromatic groups Ar' and Ar?

include an unsubstituted or substituted phenylene group,

an unsubstituted or substituted biphenylene group and

an unsubstituted or substituted pyridylene group. Sub-
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having 5 to 10 ring-form ng carbon atons or a
carbocyclic aral kyl group having 6 to 10 20
ring-form ng carbon atonms; k represents an integer of
from3 to 11; each X represents a carbon atom and has
R5 and R6 bonded thereto; each R5 independently
represents a hydrogen atomor &P al kyl group having 1
to 6 carbon 25 atonms, and each R6 independently
represents a 31 hydquen atgm or an al kyl group

havi rf ituente far Fon arghdr waeeeils REsard bRE aﬂo@wehe
sanme _or dlfferent and wherein, in_each of R1,

R3, RPOY afefampl es of ﬁégéﬂeﬁﬁeaﬁ%&P@gSﬁ°&P§nﬁ#ﬁ9rﬁéps)
repl ace %ﬁgﬂ¥ a substituent which does not adversel%jd

af f ect™ SFAOE BRPH L SFRAM S e HEPI&AST®Y Py the
fron1cﬂ§§g%§%£:§on3|stlpg of a halogen atom an al kyl

grou 3% carbon atonms, an al koxy group
having) .0 10 carbon atons, a phenyl group, a

phenoxy droup, a vinyl group, a cyano group, an es-

ter group, an am de group and a nitro group. [0032]
Specific_egﬁpples of gilval g%t aromatic groups 15 (Ar
[

gr oups) qf ude groupsg respectively represented by RS
the foll ow ng fornulai: [0333] ///
C C—C ama el D

(’3H 1'{"— 1|{4 - — \R6
3

[00231] wherein each of Rl, Rz, R3 and R4 inde-

pendently represents a hydrogen atom, an al-
kyl group having 1 to 10 carbon atomsg, an
alkoxy group having 1 to 10 carbon atoms, a
cycloalkyl group having 5 to 10 ring-forming
carbon atoms, a carbocyclic aromatic group
having 5 to 10 ring-forming carbon atoms or a
carbocyclic aralkyl group having 6 to 10
ring-forming carbon atoms; k represents an

integer of from 3 to 11; each X represents a

carbon atom and has R5 and R6 bonded thereto;

each R’ independently represents a hydrogen

atem or an alkyl group having 1 to 6 carbon

atoms, and each r® independently represents a
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(i )ym((R8 ~n (i 77))m~(8 20 --(( CHZ(( ))---
iH() CH3 32 (RmM~R8)n (R7)mCH (R8)n CH3 3 CU U
C CH3 ~RT~m(Rn (R7)m~(R8~)n "(6 CCH (" 0 10 CF3
//~R8), (R7)m(R8)n CF3 CH3 15 CH3 CH3 (R7)m 9 (R8)n
(R7)m~R5 C and CHz-CHz 20 O [00341 wherein each of
R7 and R$ independently represeits a hydrogen atom a
hal ogen atom an al kyl group having 1 to 10 carbon
atons, 25 an_al koxy group having 1 to 10 carbon at ons,
33 a cyclualiggeny ke r%uéﬁgaal%%lﬁm%ghavmgl to's

carbon atoms, wherein R and R are the same

or different; and

wherein, in each of Rl, R2, R3, R4, R5 and RG,

at least one hydrogen atom may be replaced

by a substituent which does not adversely

affect the reaction, such as a substituent

selected from the group consisting of a

halecgen atom, an alkyl group having 1 to 10

carbon atoms, an alkoxy group having 1 to 10

carbon atoms, a phenyl group, a phenoxy

group, a vinyl group, a cyano group, an es-

ter group, an amide group and a nitro group.
[0032] Specific examples of divalent aromatic groups
(Ar groups) include groups respectively represented by
the following formulae:

[0033]

(R’ n (R“)n (R7 m (R*)n

D) OO
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form ng carbon atons, or a phenyl group; each of m
and n i ndependently represents an integer of from1l
to 4, with the proviso 5 that when mis an integer of
from2 to 4, the R7's are the sane or different, and
when n is an integer of from2 to 4, the R8's are
the sane or different. [0035] Fu¥2 her exanpl es of

di val ent aromatic groups 10 (Ar groups) include a
group represented by the follow ing fornula:
-Arl-Z-Ar2- 15 wherein Art and Are are as defined

above; and repre ts a singleR i val ent
group, sucﬁ é 3,?§?I} -S-, r OO, or
-CON(R ) - is as defl g ‘O [ 0036]
Speci fi di vaFent oups

(Ar groups nc”ud- a‘oups respect+
by the foIIOMAn§$bornulae [ 0037]
(R))m(R" 5 (R7)m(R8)" (R)m (R8)"

(R)m (I 8)n
o' 05 -

(R")m (Rs)n (R7)m (R )
%{% ch -

(R7)m (R*)n R (RY,
{% {% e~ -
)/\J\\CHg
CHy  cn,
(R7)m (R*)n (R7)m (R*)n

OO ~Darai®-

[0034] wherein each of R’ and r? independently

represents a hydrogen atom, a halogen atom,

an alkyl group having 1 to 10 carbon atoms,

an alkoxy group having 1 to 10 carbon atoms,
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(R)Ym(l 8" 10 I~ S02-- CO (R7). 0 (R8)" CONE -(( )
JCd O15 and (R)mC'" (R" OCo O(R) mCH3 (R8)1
11 11 1 (a) C (QD CH3 CH3 20 [0038] wherein R7, RS,
m and n are as defined above. [0039] Further specific
exanpl es of divalent aromatic groups (Ar groups)
i ncl ude an unsubstituted or subst3 - tuted phenyl ene
group, an unsubstituted or substituted 25 napht hyl ene
group, and an unsubstituted or substituted 35
pyri dyl ené ghvsupallnd4@raup e imst Fodofl G dnsresent
invention, the aromatic dihydroxy conpounds can be
used i ndi ViGWEMYy Cagiodh at@s natt on PIREPHe S5quai ve
exanpl es of aromatic 5 di hydroxy conpounds incl ude
bi sphenol &S Rf He ahst Fod NP SIE s SRR HSRREHS G
a trivalent aromatic trihy- droxy conpound can be used
for the pdfFESEToPrh fHBudc £ iy ¥t ide TR ur e
into the aronmatic pol ycarbon- ate, sa long as .the
st Zd

desired ef fhe A dMESSEE AF & on tart be
achi eved. 7 )
the R 's are the same or different, and when
n is an integer of from 2 to 4, the Rs's are
the same or different.
[0035] Further examples of divalent aromatic groups
(Ar groups) include a group represented by the follow-
ing formula:
-Art-z-ari-
wherein Ar' and Ar’ are as defined above; and
Z represents a single bond or a divalent
group, such as -C-, -C0O-, -8-, -802, -80-,
-C00-, or —CON(Rl)m, wherein R1 is as defined
above.
[0036] Specific examples of such divalent aromatic

groups (Ar groups) include groups respectively repre-
sented by the following formulae:

[0037]
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[0041] The diaryl carbonate used in the present inven-
tionis represented by the following formula: 0 11
Ar3-0CO Ar4 15 [0043] wherein each of Ar3 and Ar4

i ndependently represents a nonoval ent aromatic group
having 5 to 20 carbon atons. [0044] In each of Ar3
and Ar4, which independently 2@%4 epresents a
nonoval ent carbocyclic or heterocyclic aromatic
group, at |east one hydrogen atom may be re- placed by
a substitueqRﬁmhich dogg®pot adverseky, affect (Rhe

reaction, 1h as a subgtituent selegted fromthe
group consi gen ato al kyl hav
25 ing 1t car bon , an al gr oup img 1

to 36 10 carbon atons,

a phenyl group, a phenoxy ’

group, a vi- nyl group, a cyano group, an ester group,
an amide group and a nitro group. Ara and Ar4 are the

same or difgerent. Rep

%sentatlve nples of

nonoval ent ér "5 natlc( roups A«a a ‘%«4 i ncl a
phenyl rou napht group henyl gr and
a pyrldy !

substi t ut ed th the

ve- nentlo substlt t or

substituents. [0045] Preferred exanples of nonoval ent
aromati c

(R’ n (R" (R’)m (RS

O . <O~

(R7)m (Rs)n (R7 (Rs)n
~Dyeom G —O-b<-
and
7 3 7 8
mh CH, mh mm CH, mn

OO@QO

. 7 8 .
[0038] wherein R, R, m and n are as defined ahove.

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

naphthylene group, and an unsubstituted or substituted
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10 groups Ara and Ar4 include those which are
respectively represented by the foll ow ng fornul ae:
[0046] ~CH3 _ O, ~~~n~jC-CH 151 ~/ CH3 rU 3

CH3 CH3 ~CH3IH3L) Candi - CHz- i -CH3 CH3 CH3
CH3 20 [0047] Representative exanples of diaryl
carbonates include an unsubstit3gted or substituted

di phenyl carbonate conpound represented by the

follow n formula: 25 [0048] 37 91 0 (R10) /P /4
__OOPYZ1CQBATE #WFOUSi-n each of RO and R10

i ndependent | represents a hydrogen atom an al kyl
groudOOHQJinénltF% Toteadbeh BRenBreafnhl kBx§ngietp the
having 1 tq 10 ,carbon atons, a cycl oal kyl roup . .
haviﬁ%oﬁaF&clélPWﬁﬁpﬁaiﬁPﬁQO@QﬁﬁoﬁaQtbe used individually

or in combination. Representative examples of aromatic
dihydroxy compounds include bisphenol A. In the method
of the present invention, a trivalent aromatic trihy-
droxy compound can be used for the purpose of introduc-
ing a branched structure into the aromatic polycarbon-
ate, so long as the desired effects of the present in-
vention can be achieved.

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

tion is represented by the following formula:

0

Ar3-0CO-Ar4

[0043] wherein each of Ar® and Ar® independently

represents a monovalent aromatic group having 5 to

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

ing 1 to 10 carbon atoms, an alkoxy group having 1 to
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10 oms or a phenyl group; each of p and q inde-

pendently represents an integer of froml to 5 wth

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

the RO's are the sane or dif- ferent, and when q is an

integer of 2 or nore, 15 the R10's are the sane or

different. [0050] OF these diary}® carbonates,

preferred are di- aryl carbonates having a symetrica

configuration, such as (unsubstituted) diphenyl _

car bohat SRR 2 €F1S pHarigheR} bHfiR: stiRREBITRHh & vi-

a lower_ al kyl group, 20 e.g., ditolyl carbonate and

di -t YL b‘ﬂf%ﬂ%he% YRR B URt AT FRPERT SFTYURr ArBide

i s di phenyl carbonate, which isaithe diagyl carbonate

havi riff e &idpt S31LER rIWP e. A 0094 Athed&edithpyFame or
d i ndivi du- [

2253?%2% f%ﬁr?'gsb%ﬁ%%seﬁ#ﬁfh@ﬁ“{%% éf;e‘aﬁgalte:t aro-
0 ar JIACE SRS . T Ve Jete oh AR HY sES. 2
ool VST RS SRR AN, SRS, S DR Goue
" Qen (LR PRy (e 1 B SR IR cne
mol ﬁ&t@@é}h%éﬂ@@&ﬁ&fﬁft&a@ | sy £ phef e abl y

from0.98 to 1.5 nol, per no of the aromatic

di hydreuds 1comReyRerd0@53hpird RE RRIRA ent aromatic
specification, the "nolten aro-

groups Ar3 and Ar4 include those which are respectively

represented by the following formulae:

[0046]
CH;
O Do Dl
r TN s 3 r i~ /4 - 3 7
N ZR
CH;
CH;,3 CH, ?H;
e~y | I
\\?_(l: and X (|: — CH,—C—CH,
CH3 CH3 CH3

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

[0048]




10

15

20

25

10 matic polycarbonate prepolynmer" (hereinafter, fre-
gquently referred to sinply as "nolten prepol yner") ob-
tai ned by reacting an aromatic di hydroxy conpound wth
a diaryl carbonate neans a nolten | ow nol ecul ar wei ght
aromati c pol ycarbonate having a pol ynerizati on degree
15 which is being increased by the reaction and has
not yet reached a desired | evel. Needl ess to say,
such a nolten prepolynmer may be an oligoner. Wth

respect to the gwerage degrege of pol ynerigati on of
5 e

the nolten aro- | ycar]ponat r r used in
the present in 20 vegiff?h_ e i particul ar
limtation so long a e nolten ol ymer can be

pol yneri zed at the polym erization tenperature. The
aver age degree of polyneri- zation of the nolten
prepol yner varies depending on the chem cal structure

t hereof ; howeyer, .the averagesdegreeig5, of
ol yrEt143k | GHeGR N Can For 901 frer FSeTERGFAFLY
39 2 10 200040054 JThe dipld & &Y engl YITRL Usedild

the prese vent i on-“as I'ng materi

produci ng - (& r e t al
produc ng AR R ElGRTINGL ® 2 HEP A eS
of the presgatng Ve i .cdfifon ORI AR JBiEN
prepolyner is treated with an in- ert gas-to thereby
cause the gmirehRFERPIY RS 1P ﬁ%q%ﬁ\i%gs%ﬂdrp at-

anmount of theinert gas (specifically,
oms or a phenyl group; each of p and g inde-
pendently represents an integer of from 1 to
5, with the proviso that when p is an integer

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

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

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

[0050] Of these diaryl carbonates, preferred are di-

aryl carbonates having a symmetrical configuration,

such as (unsubstituted) diphenyl carbonate and a di-

phenyl carbonate substituted with a lower alkyl group,
e.g., ditolyl carbonate and di-tert-butylphenyl carbon-
ate. Especially preferred isg diphenyl carbonate, which
is the diaryl carbonate having the simplest structure.

[0051] These diaryl carbonates can be used individu-

ally or in combination.

[0052] The ratio (i.e., charging ratioc) of the aro-
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10 the anmount of the inert gas absorbed in the nolten
pre- polynmer is from0.0001 to 1 Nliter per kg of the
nol - ten aromati c pol ycarbonate prepol ymer, wherein
the N liter nmeans the volume in terns of liter or
liters as neasured under the nornmal tenperature and
pressure con 15 ditions). The resultant inert
gas- absorbed nolten pre- polyner having absorbed
therein a specific amount of  the inert gas is fed to
a guith:ietdinpsrery gomed fodheyddaghfarkpnpte may
specific structure, and polyneri- zation of the inert
gas- é“i?s‘af (e eR N Pt g8 yndres LHFRG faqnariq (fithedroxy
t he conbi_ned use of an |ner
i ithe polym-

present inve t|on

o EHHBR e cH e
fall i zer V|ce havi nq a speC|f|c str cture

o 1 AT | :] 490 h%sLbc%@ Bhpakh tempera-

X R nifgﬁs L% hgfa%ﬁ A i, '9%?%%%@%}1589 i#an
b t
Cpor G EWO Al e S Aol e A Hom 0.95 o

har dl.y t
(?;) \M"%Clgﬁ%?w é‘%ﬁ%ﬁj lgboﬁlt&g O?reféjléd t]irse‘n’at“g(;d1 G mol
t he |51n_ergheg dnﬁaéf@%ﬁq{iﬁdﬁ&f c ng&?ﬁ{hto as the

"inert gas absorption step"”. Wth respect to
the neidwed feh theapiagehkeg E%h?%@aﬁﬁ%50|¥ﬁ%r"Wbﬁ%e%naro—

|nert gas, there 1s " no par - i cul ar |n1tat|on SO Iong

as t heyalks Yy vndthe diepolymer" (hereinafter, fre-
quently referred to simply as "molten prepolymer") ob-
tained by reacting an aromatic dihydroxy compound with
a diaryl carbonate means a molten low molecular weight
aromatic polycarbonate having a polymerization degree
which is being increased by the reaction and has not
yet reached a desired level. Needless to say, such a
molten prepolymer may be an oligomer. With respect to
the average degree of polymerization of the molten aro-
matic polycarbonate prepolymer used in the present in-
vention, there is no particular limitation so long as
the molten prepolymer can be polymerized at the polym-
erization temperature. The average degree of polymeri-
zation of the molten prepoclymer varies depending on the

chemical structure thereof; however, the average degree

of polymerization of the molten prepolymer is generally
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10 ert gas into the nolten prepolyner is perforned

under conditions wherein the polynerization of the
nolten prepolynmer hardly proceeds. The treatnent of

the nmol- ten prepolymer with the inert gas can be
performed, for exanple, by the use of an inert gas
absorption device. 15 [0058] In &%he present invention,
the amount of the in- ert gas absorbed in the nolten
prepolyner is generally in the range of from 0.0001

to 1N t%rfChreferably from0.001 to 0.8 N liter,

nore preferably from0.005 to 0.6 Nliter, per kg of |,

t he 4%d prepoMPhErn POCRRLVERE UREd i1 FhS PIRESRS 1n-
the volune in terns of li- ter or |liters as. nmeasured
under’SHe FbAtaI2 t%ﬁ}étﬁﬁt%ﬂ@twlpré%%lﬁré’%dﬁ i
When t he anount of the inert as .absorbed in the .

o1 { RO AT HATAE G0t ReRPC R TR0 P ATt diorpegnt Lonal
kg of the |ten prepolynmer, the ef 25 fect of
incrgggﬁﬁﬁﬂghe pol yneri zation rate and the ef 41 fect

of th ble_p uct | of -a r ic.p -

ponat 050 | TRerhS: Bebanetants: PeEeRsy gnERiRy, che

int thad ; ' ' APUN 0T in-
t he F‘Ele‘{gf gas 12{%%:?%(91 ﬁ%eé%ﬂn%% ettpo ymer Le'{l!ieteﬁc;'a';l;l n

not Red YHered hafk ey |ddifile RS e mﬂgcferf g%ﬁlfﬁﬁxmt% ab-

pol yner. present I'nventors have foun y po-

| ymerd g tdp d il inRR 8RO IR h A RSOT Qg cifically,
therein an inert gas in the above-nentioned anount by

the usR emduif redHd Griwtderaetdddta-ded |iPHNERId128n pre-

aro-

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

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

molten prepolymer is treated with an inert gas” means
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10 device enployed in the present invention, not only
is the effect of increasing the polynerization rate
re- markabl e, but also the desired aromatic

pol ycarbonate can be stably and efficiently produced
for a long pe- riod of tinme, wherein the nol ecul ar

wei ght of the aro 15 matic pol ycd bonate can be

mai ntai ned at a desired |level. [0059] Cenerally, the
anmount. of the inert gas absorbed in the nolten

pr eptﬂ%rtlteaﬁ“@é:%ﬁqegp@éﬂ@%%&Wecﬁi%@miprb the in-
determ ning the anount_ of the inert gas fed to 20, the
i ner 8 fag%hBIRS _cﬁ?%\}ﬂ%?s rlesddhthe W%Watlon of
o | e B e S S PR S ey Bl
o DRSS ol IR co e TbBEH b T 4l AppoLy -
25 het th t. of, the i t, fed to . th
do 43R5 Chith e ‘AHEL D IHE (955 (L dr Sy o
f { ' t ar.nat.i | Jm d
(romed BT o Md Rl RRA MEFdRE ne
gas afgroesAr ph"%g ?%‘ék%%%tc%t 2hl R LA EREN 838 i ng the

5 “det & p the f"ehe

having a pre 1 ned pressure, amount o
eSS hAe DL (RS i par-
gas bRy AN mideM & Mitthd sLausehidetdi®on of the in-
absorption of the inert gas into the nolten
PrepntRfas HHASS v MRS GRS olymer is performed under
conditions wherein the polymerization of the molten
prepolymer hardly proceeds. The treatment of the mol-
ten prepolymer with the inert gas can be performed, for
example, by the use of an inert gas absorption device.
[0058] In the present invention, the amount of the in-
ert gas absorbed in the molten prepolymer is generally
in the range of from 0.0001 to 1 N liter, preferably
from 0.001 to 0.8 N liter, more preferably from 0.005
to 0.6 N liter, per kg of the molten prepolymer,
wherein the "N liter” means the volume in terms of 1i-
ter or liters as measured under the normal temperature
and pressure conditions. When the amount of the inert

gas absorbed in the molten prepolymer is smaller than

0.0001 N liter per kg of the molten prepcolymer, the ef-

fect of increasing the polymerization rate and the ef-
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10 enpl oyed either in the case where the inert gas
absorp- tion is conducted in a batchw se manner in

whi ch a pre- determ ned anount of the nolten

prepol yner is batchwise fed to the polynerizer

device, or in the case where the inert gas absorption

is conducted in a continuous nmarf¥5 ner in which the

nol ten prepolyner is continuously fed to the inert

gas absorption device and the resultant nolten,

pr epct§ferohaihi tHeL G RFAYHL b f 7R FFpatiF polycar-
continuously withdrawn fromthe device, [0060] Each of

t he £&ﬂﬁ£?ﬁﬁﬁ?dhg8356HVé TN YRAFEL ¥ or Further,

ol ycarbonate, in which it i

duci ti |
"t endbd 1 W 4 MDA TG T L Ly (fiount of
nydr O3 GO AR HRST oy LT, B it i meed

en- tral bs&%}e t L4 S oa method in.which an _

e 105 19 idell AR A0S RAT R LA IR pre

pol yrly 4%5.2%%F° devhte s fHRIRKE . Halrel -

surp&?gﬁﬁﬁ y beeﬁ ?ghnﬁ_ t AL, |§ Fheahgtﬁaya% HH%%’ by po

Pr €S eifmd {1A{Hg Ofhd AL GD o i T hY 00| SRS b

caused to absorb an inert d%s using an 1nert gas

absorgydQ feyl ceand dde 1eStle RUAN -8 &hed amount by

prepol yner having absorbed therein a spe- cific anount

of thehd Nedd SRSTHS RUIIEBId ZAth Y- Jde ifped 1 olymerizer

pol ymeri zation device, not only is the polym

eri zajdwied ainpMsfad hirght s warmmaiedidwverddiose, oot thly is

above- nenti oned conventional nethods in which an inert
the effect of increasing the polymerization rate re-
markable, but also the desired aromatic polycarbonate
can be stably and efficiently produced for a long pe-
riod of time, wherein the molecular weight of the aro-
matic polycarbonate can be maintained at a desired
level.
[0059] Generally, the amount of the inert gas absorbed
in the molten prepolymer can be easily determined by
directly determining the amount of the inert gas fed to
the inert gas absorption device. For example, when the
molten prepolymer is caused to absorb the inert gas
while flowing the inert gas through the inert gas ab-
sorption device, the amount of the inert gas absorbed
in the molten prepolymer can be obtained as the differ-
ence between the amount of the inert gas fed to the de-
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10 gas is fed to a polynerizer device, but also it
becones possible to produce an aromatic pol ycarbonate
very stably on a comrercial scale at a rate of 1 t/hr

or nore for a long period of tine (for exanple, as

long as 5,000 hours) without fluctuation of the

mol ecul ar 15 wei ght of the arone&3 c pol ycar bonate

[0061] Wth respect to the conventional nethod in

which an inert gas is continuously fed to a

pol yriekie eaand deis ciloue oleddem srt reapotigerangad oficom
rate is im proved._in the conventional nethod is

consi it €iFE<Cq ol AdGerdns 1vely t WRsSest SrEdesarmgRed amount
reacti n is an equili b- r|un1react|on in which an

ar omdt’t ¢ %ﬂ‘&?ﬁy‘iﬁ%ﬁ‘%ﬂﬁﬁdﬁ?ﬁm‘a 3 strth &3 f&rﬁerﬂcﬂﬁr‘? gas ab-
produced. Ther fore [ conS| er ed that

renov?%@tﬁ%}n LR AL GhHS SR i (1ving a pre-
RS 0y LD il U o
238??% b R T D ‘?ﬁ”ff”%jpé %“ﬁi%ﬂ GRS LHRe Erom
de- dd@én?%éﬁé ﬁ%’?re%oéﬁ)ré rﬁ{qu LAV E {abs?rptlon

polynerlza wever’, T he convent i ona

met hogh, £, S {0 o r&ﬁé@dp@y{ﬁé rég amoue‘if 'thd Sinert

necessary t'o Use an inert gas 1 n a

Ther ef 0 qnggweahé:%/legg %ﬁw I&‘ﬁ\é' '@tn‘&@% can be

varl ous prOb ens ac- use 0 a arge
anDUndmPfoyy 'é’hﬁ:rﬂeng% (R L RS whdH ORI M GRS TJU NG bsorp-

the recovery and recycle
tion is conducted in a batchwise manner in which a pre-
determined amount of the molten prepoclymer is batchwise
fed to the polymerizer device, or in the case where the
inert gas absorption is conducted in a continuous man-
ner in which the molten prepolymer is continuously fed
to the inert gas absorption device and the resultant
molten prepolymer having the inert gas absorbed therein
is continucusly withdrawn from the device.
[0060] Each of the above-mentioned conventional meth-
ods for producing an aromatic polycarbonate, in which
it is intended to elevate the polymerization rate by
the use of an inert gas for removing an aromatic mono-
hydroxy compound (such as phencl) in such a form as en-

trained by the inert gas, is a method in which an inert

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




10

15

20

25

10 of the inert gas). [0062] On the other hand, in the
present invention, the polynerization rate is

remar kably i nproved despite the fact that an inert

gas is used only in a small anmount, which is

virtually not effective for lowering 15 the partia
pressure of the aromatic nonohydtdbxy com pound. The
reason for the inprovenent in the polyneri- zation

rate in the nethod of the present invention can- not

be exﬁﬂtalr%dﬂWQ%e ﬁé’@ﬁé{ﬁﬂf&ml\ﬁh@@@bygwr@é‘llsﬁéﬂlmﬁen found
used in the conventional nethod inproves the pol yneri

20 z&thahy ridgt £he tmﬂ'ﬁ?%lﬂfprtrl?r RTSE Be nl et AThatn which
when a nolten prepolyner having absorbed therein a

specith MAFRMPIAPIYISerts @alged difhjaRAJP 4 inert gas

pol yneri zation using the specific oI rlze evi ce
usedrpfiﬁ g At [ AERER O 18R G resul-
Vi gor.0 ccurs 25 fromt surfa e o e nol ten

pr epotl %@%W‘K—B q’& %hs %%%4" to*%?]’zeo’ﬁé DfEPE"
t he Q%hynerlzer devi resunmed .t hat

cont s aliﬂ%gofn"tﬁﬂ% T I T ey the
cont. eggl%elvoﬁacf e LAlES SPRNANGHS po1ym-

agi t atl on o €n prepol yrer ‘5 ‘and

freg es%f ry\qlacé'b %1]1){/31{1 e t i InSIME e of the

nol ecu t he prepo de

Fon SR A TSR ARD. (BN LR dhners
cont igliouss frRaM g HiRalyned B IdAkRS | S HITAS 6 ¢ @ecomes
possible to produce an aromatic polycarbonate very
stably on a commercial scale at a rate of 1 t/hr or
more for a long period of time (for example, as long as

5,000 hours) without fluctuation cf the molecular
weight of the aromatic polycarbonate.

[0061] With respect to the conventional method in
which an inert gas is continuously fed to a polymerizer
device, the reason why the polymerization rate is im-
proved in the conventional method is considered as fol-
lows. The transesterification reaction is an egquilib-
rium reaction in which an aromatic monohydroxy compound
(such as phenol) is produced. Therefore, it is consid-
ered that, by removing from the reaction system the

aromatic monohydroxy compound in such a form as en-

trained by the inert gas, the partial pressure of the
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10 newal of the nolten prepolyner falling along and in
contact with the guide in the polynerization reaction

zone, thereby increasing the rate at which the

aromati ¢ nonohydroxy conpound is renoved fromthe

reaction sys- tem As a result, the polynerization

rate of the pre- 15 polyner can 4% greatly inproved.

[0063] It has al so unexpectedly been found that the

met hod of the present invention is advantageous over

t he SHOVRA e T Frie rRoTeRrUNdret hoktPYeFedvhi s Hrat the
inert gas is fed into the polynerjzer device to effi

20 ci¥H1AiReEh o Heharotad b ohohb v cednyoiaia) the de-
in that an aromatic pol ycarbgonate whj ch has excellent
me- chidrfi a‘?rcﬁﬁf‘lfﬂ'ersﬁ%"se"&d?P DS VITRERNR dd'q groymeriza-
| ong _ period of tinme withqut fluctuation of _the

mol ecutdt Tl ghtio¥EVERe AP0 COPYERCaFEGtafietipde for
reason for 25 this also has not yet been el ucidated,

bt EAETG R BB SO o e H TRCTHHATY €O
pres inventign, _when a nolten prepol yger i s caus

to aﬁxsgé)er 5 an e tgasga]sIl Lfsi]ﬁagrga% ar"ﬁ% 'gag%gbrggPﬁtei'o%%e
devi N t { s rel.atively unifor,

di sso vne‘;dé}lFC nl(%}ﬁac[al rr"g%cl’é%d plrrfrae%Slagp%}?l&rr)ei}afs s%a]ilrrge{%ls t%léOblems ac-
nol t iﬁﬁgl ' i for Q#ﬁg]' ;

pol yrGréebrnlﬂj;e d’yg}?{:heé Sudéljep fcgefr)i%}ngy%ﬁ%ér)n e dt{c]ac;sg]e%gil Jtrheert gas
convepy,i t%q% ' i : - '

f oam gggdcg?aétshe@ t enéngrigp%%}n%q{%c%%psr%‘f%f %I}wde recycle
pol yrsy izad iQedthejpof. It is presuned that such

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

from the surface of the molten prepolymer in the polym-
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10 uni form foam ng of the nolten prepol yner enabl es

the production of an aromatic pol ycarbonate having

i mproved nmechani cal properties, wherein fluctuation

of the no- lecular weight of the aromatic

pol ycarbonate is sup- pressed. 15 [0064] Thus, the

met hod of the present invention%vas solved all of the

probl ens acconpanyi ng the conven- tional methods in

whi ch pol ynmerization is performed while introducing

an i MEEZAFAON MEFIHEOD AR dhoPoladacgenpglevice. It

[0065] In the nethod of the present invention, the

ol t &iF FEFOMATRERaE (eGP faalingdws Fhe follow-
mer to ahsorh the in

cause _the |.ten hepol Et gas.

under® Sor e REA CPPEABPES U AGEPBEngFERbNY Tacili-

har I G150 GERS: AP U S IR ST e THEA g e eBol ymer
I nert

pr epaql r_i.s caused to ab 47 sqrb an .gas”
eans That THE Tnert® gas 1% Spdt B! Giggion occurs

di Ss%evc%(ﬁ ttl'[ée nggethﬁe@' %%Oltﬂ'éeh]rd%%ﬁérfeﬁ:@njtn té'laes inside

"di sperse used ove 1 ndi cates ner

5 PR Ml S LT AERO IR e GBI horeas-

bubbl'es to thereby forma gas-| m xed phase “‘com

Pr i Setho0l H SIMicd AUARA WHRICIR HG e bileEhedaSche

di spersed thérei'n. The term "di ssol ved" used above in-
di catemtlittiodd G daitidg $AedtS PrRgsnti vdt s thed ififfice re-

as intimately mxed wth the nolten prepolyner to

thereldwal of the molten prepolymer falling along and in
contact with the guide in the polymerization reaction
zone, thereby increasing the rate at which the aromatic
monohydroxy compound is removed from the reaction sys-
tem. As a result, the polymerization rate of the pre-
polymer can be greatly improved.
[0063] It has also unexpectedly been found that the
method of the present invention is advantageous over
the above-mentioned conventional method (in which an
inert gas is fed into the polymerizer device to effi-
ciently remove the aromatic monochydroxy compound) in
that an aromatic polycarbonate which has excellent me-
chanical properties can be stably produced for a long
period of time without fluctuation of the molecular

welght of the aromatic polycarbonate. The reason for

this also has not yet been elucidated, but is presumed
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10 forma uniformliquid phase conprised of the nolten
prepol yner having the inert gas dissolved therein. In
the nethod of the present invention, it is especially
preferred that the inert gas is dissolved in the
nmolten prepolymer. For efficiently dissolving the
inert gas 15 in the molten prepd®ner, it is preferred
to conduct the inert gas absorption step under
condi ti ons wherein then%Fs liquid interface between

the idferkolg¥simd Iphéhe Ptt@ﬁdppépéwn@efeﬁ@tnepé’sgéaon

to thereby facilitate fficient contacting betwee
the (IS AC RN (MIERMBITRF (h GRERS yHrAbSRRY G iners

conduct the |nertég?s absorptlon s&ﬁp nder a

pr essiite BF ]i;tas 25 GRS GG 1 Hpert gas
by bedh TRy R Bl SN A L‘}Sﬁedm%%r?re-
pr esen .
| d 5 he ol
;?epy&@aﬁe%g sgag:o % L{:ﬁ{g |"¥n°glr g a]:t’észeféfyneg(gn %ormly
he o i e %lwéc]{ie% conven i onaﬁ dlr}\%d ﬂjsom the

t he present | nvent iron

d 3 -
escrdhed 4 H@ Mz (DeSI gn‘?ﬁgilrﬁlzg'lo%'%% witdH 'cé’*in‘hon

2, Kaitel Gasu opera 5 tion

Gﬂemlﬁﬂf&wml 0 2t HASARSY RiAeb16RRer W8 s durlng
Version))", pp. 49-54 (publlshed on March 15, 1981

KagakiheK ‘¥H§%lddﬂiOﬂ\kﬁE¥Q®fSUQh as prBacked that such

colum type absorption device, a tray-containing
col unihi flotae MRS i WRY it teh PHePHIRGher enables the

devi ce- cont ai ni ng
production of an aromatic polycarbonate having improved
mechanical properties, wherein fluctuation of the mo-
lecular weight of the aromatic polycarbonate is sup-
pressed.
[0064] Thus, the method of the present invention has
solved all of the problems accompanying the conven-
tional methods in which polymerization is performed
while introducing an inert gas into the polymerization
device.
[0065] In the method of the present invention, the
molten prepolymer is treated with an inert gas to cause
the molten prepolymer to absorb the inert gas under a
predetermined pressure under conditions wherein the po-

lymerization of the molten prepolymer hardly proceeds.

The expression “the molten prepolymer is caused to ab-




10

10 columm type absorption device, a turbulent contact
ab- sorption device, a gas-liquid film

cross-contacting type absorption device, a high-speed
rotary flow type absorption device, and an absorption
device utilizing nechanical force. Further, there can
be used a device 15 in which thé&"olten prepol yner is
allowed to fall along and in contact with the surface
of a guide in an atnos- phere of an inert gas to

t her @@Fh:a?@sérteﬁ%t RS e MeRnE eIty e tigegs gaF tJFﬁe dis-
i nert gas du the fall thereof. Alternatively,

t he é’d—’t %% S qlvsce ddr &fh%§“‘32‘{¥qfh@3r@fi’qlr¥§ﬁ The
gas absorptlon device, the inert gas ab- sorptlon

be c&'f‘?d: éjd-sé:&? SR ot ch Ghave i egES | totéle Phert
A S b B e o o

| ymer. hermte

d
preph “\?’@T S%'Of RS TG (e e P gl com

t he % present |nvent|on
espe y pF%#%F?e %ﬁen.ége a qﬁyl the inert gas

devi ‘Eﬂ \ﬁh%udglﬁ 9 “”“Th}épﬁe?l%s%% BTveﬂevhgggot%b%ve in-

deV|ce|n ermlten prépoly 'S

fall AlangAng, -0 %%ntﬁ% tW' afg tlfge e%tﬁ i Yudh a form as

gui de i n an atnns ere o I nert “gas, er eby

causi | jhﬁﬁgt
durinlgﬁtl#é%fégﬁ}l trr?hgceergegg%%/%7%%1% hgq ert gas tdhereby

absorgirndR, dMifeSm 1l hl EHIRsL IRnpl iR &/ @thd hditen

a devi ce having the sanme sfruc-

prepolymer having the inert gas dissolved therein. In
the method of the present invention, it is especially
preferred that the inert gas is dissolved in the molten
prepolymer. For efficiently dissolving the inert gas
in the molten prepolymer, it is preferred to conduct
the inert gas absorption step under conditions wherein
the gas-liquid interface between the inert gas and the
mclten prepolymer is increased to thereby facilitate
efficient contacting between the inert gas and the mol-
ten prepolymer, and/or conduct the inert gas absorption
step under a pressure of an inert gas.

[0066] With respect to the type of the inert gas ab-
sorption device used in the present invention, there is

no particular limitation so long as it can be used to

cause the molten prepolymer to absorb the inert gas.
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10 ture as that of the guide-wetting fall polynerizer

de vice used in nethod of the presént invention. Wen
such a device is used as an inert gas absorption

device, the device does not function as a polynerizer
device since the inert gas absorption device is

ef fected under 15 conditions whéd®%in the

pol ynmeri zation of the nolten prepolyner hardly

proceeds. The use of such a device (having the sange

st r uGXAW LR (Harlngry R ARRC W IThJlei4fqs used in the

polynerlze vi.ce used in nmethod of the present
P nvert ﬁirté}enémeeﬁentsﬁﬂowtﬂa%rmhf% Eonigngona)

20 we t|Q%%%c%%vﬁgggagtloné%$V|ce an |q$rt as

b f h t

Srzgz) ;Irrglrnlzc“gryc%e ef - tc%giﬁl } 3%’%3}%@%%}9&1 \fg}% Opera-
hort, faor t t hat, th
T s 0 AL, AR (g A0

cont aats M t\;éltsrl%rg |,‘deé%;/ (2 2 ﬁfﬁl € ancg{t%ﬁ ]{c%f

has a very arge surfa area per - wWeig

f a t
S 0 A, ] A P
f romddigip % AP %V@\Hc@g Eé.ftq'_lal %%ﬁﬁ%ﬁfg column

devi ce, the erence inthe nelt viscosity of

DI t ey oIS dReliween 4 hg By d&fﬂd@b&&%mng
| ower portion of the guide prOV|d |n t he

gui de-oieinin NG Pealdbsg i Aewiedd Ca it RINeridnta&® ab-

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

the introduction of the molten prepolymer into the po-

lymerizer device, thereby causing the molten prepolymer

tc absorb the inert gas in the pipe. In the method of
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10 amount of the prepolynmer with an inert gas per

hour. Therefore, generally, the guide-wetting fal
absorption device may be snaller than the

gui de-wetting fall poly- nerizer device even when they
have the sanme structure. [0065] In the nethod of the
present invention, it is 15 prefdred that the change

in the nunber average nol ecu- |ar weight of the nolten
prepolymer in the inert gas _ absorption step IS

substtdift iRasEEIT@nt i AhoE eshaw addwamzsfesnrad to
1,000 or less, still_ nore advanta- geously 500 or

| ess,MSkhér éW%W%W&Q‘FQWWF%%&% absorption
nol ec Iar me j s cal cul ated by the fornul a:

ML, aaﬁjc?wer ddh&tticheityiis é'}?rléseéhtpziwlymer is
nb I t f th |t

i S B i A T

7 Ping R LSRG e AP € ISy

e T S BB 0 SN L e
[ th f

oG Y e, oenerl g 1 10 ranoe of

pref ey Rsf EAM %ﬁgr‘cog%oaﬁsa&gggerrengE %h% espe-

of the present i nvention

Pressiirg 1R9 ﬂﬂé’ﬁetrre@)toerﬂgénéeqwﬂcet rheavl '?ﬁhtt}%assame struc-

absorptlon Step is the sane as or higher

reacttha RILTHAE ARIHY Qfh iRl MBI 1N Yolymerizer de-
vice used in method of the present invention. When
such a device is used as an inert gas absocorption device,
the device does not function as a polymerizer device
since the inert gas absorption device is effected under
conditions wherein the polymerization of the molten
prepolymer hardly proceeds. The use of such a device
(having the same structure as that of the guide-wetting
fall polymerizer device used in method of the present
invention) (hereinafter, simply referred to as “guide-
wetting fall absorption device”) as an inert gas ab-
sorption device is advantageous in that the absorption
of the inert gas into the mclten prepolymer can be ef-
ficiently performed in a very short period of time.

The reason for this is that the molten prepolymer which

is falling along and in contact with the guide by the
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10 nolten prepolyner, i.e., the reaction pressure
enpl oyed for reacting an aromatic di hydroxy conpound
with a di- aryl carbonate to thereby obtain the nolten
aromatic pol ycarbonate prepolynmer. [0071] The
above-nentioned pressure Pg (unit: Pa) em 15 ployed
in the inert gas absorption ste@Qs higher than the
pressure Pp (unit: Pa) in the subsequent polyneri-
zation step. It is preferred that the pressure Pg and
t he EHOVEHAT BRWIC S RIS Y Y fATIR T Farearea yoer
20 P%q>,4 x 1012 x ML-2.6871 When the pressure Pg
(uni et REd GRAT s Juriane Tensird and disveEnahagita-
ef fect. of increasi th%? ok%f} erization rate and the

t

322:5?13?1 t ogﬁ}eelnttﬂi S especi I}?;%grjtegr I@gﬁ%ﬁiﬁ‘?@?ﬁﬂli‘
ihe it Fhyeehat TR o Syl ene” e i
"ot o ST e ok BB O o) i oS e ele
%&g rgﬁ}pj{él?;%s 5 iert?%ﬁ 3%%%3; &é;riee”gq ’ gtegresf'rﬁgﬁ?rettﬁ}gt.hf upper
uppe qj'lstrﬁrb?l %?—[ t hle%%pefésdsduégel% %n‘ﬁé %])eéeg?%{%‘{/leddé clpﬁm the
(o (G QR R A O A N R O P L so

10 1 phakO0% e vil RS hadMee A5 ablth D L& tHhP'a 1arge

| ess. [0072] Exanpl es of nethods for “causing the

ol t &mdifr- of the prepolymer with an inert gas per hour.
Therefore, generally, the guide-wetting fall absorption
device may be smaller than the guide-wetting fall poly-
merizer device even when they have the same structure.
[0068] In the method of the present invention, it is
preferred that the change in the number average molecu-
lar weight of the molten prepolymer in the inert gas
absorption step is substantially smaller than 2,000,
more advantageously 1,000 or less, still more advanta-
geously 500 or less, wherein the change in the number
average molecular weight is calculated by the formula:
Mo - M1, wherein M3 and Mz respectively represent the
number average molecular weights of the molten prepoly-
mer before and after the inert gas absorption step.

[00692] With respect to the temperature at which the

prepolymer is caused to absorb the inert gas, there is
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pol ymer to absorb an inert gas by using an inert gas
absorption device include a nethod in which nost of

the inert gas fed to the inert gas absorption zone is

15 caused to be absorbed into the nolten prepol yner,

and a nethod in which a part of the inert gas fed to

the in- ert gas absorption zone %5 caused to be

absorbed into the nolten prepolymer. Specific

exanpl es of the fornmer, method include a nethod using _
t he AMORATRHT e d: DO 5P 97 3P e 2 ot B g lymer is
col um t%ﬁe absorption de- vice; a nethod using the

abovetheTs dMRetF I VF iR S At IR EeTRETRTER: p Weter the
is allowed to fal] alon d i n cont act mﬁt?nége

sur f B RFE YR e | 5 SL0 GHRS F ISP T B qm gha0 to

to t th I 5 t b b

Lhe 1S O Ga Rt TR 5 160 S bfod i ViRl i Frerably

i nert r pti 4 $ conducted while rmaintaining
t he i% erﬁ%ﬁ§g%§§%ﬁ$e(gf the device at a

predefgigned g\ﬁ%‘ i nRP e TR %‘&Jﬁqs?éé{]teﬁgl il ! gt is

ert gas to the device in an anbun substan

tially egual t he .amount of the inert. ga ich_has . .
beon BECOTRE (1 et ol ReF B e noP Sncpa] \gred in
N WHE fded NId B30k did 6tdy 1 NtEpdueads |4 R higher
nolten prepolynmer which 1s present 1n a pipe for the

i ntrogdier tHON- ot ish PS8 eRY YIRS | f80 daining the

pol ymeri zer de 10 vice.” Specific exarnples of the
| at t afio TN Qskd gl HEe- 2 i Nt hathdiSkebd48h pressure employed

above-nmenti oned sprayi ng device-

for reacting an aromatic dihydroxy compound with a di-
aryl carbonate to thereby obtain the molten aromatic
pelycarbonate prepolymer.

[0071] The above-menticned pressure Pg (unit: Pa) em-
ployed in the inert gas absorption step is higher than
the pressure Pp (unit: Pa) in the subsequent polymeri-
zation step. It is preferred that the pressure Pg and
the above-defined M; satisfy the following inequality:

Py > 4 x 10%% x My 2087

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

inequality above, the effect of increasing the polym-

erization rate and the effect of stable production are

likely to become unsatisfactory. It is especially pre-




cont ai ni ng col um type absorption device, or a device
in which the nolten prepolyner is allowed to fal

along and in contact with the surface of a guide to
thereby 15 cause the nolten prepolyner to absorb the
inert gas during the fall thereof, wherein the inert
gas is fed to the device in a r%@atlvely | ar ge anount
to thereby cause a part of the inert gas to be
absorbed into the nolten prepolynmer, while

Wi t hoFemwed thet rdpai pekrsswre ZBgthmlmerRa)ga%anﬁtﬁl in the
has not been absorbed jnto the . nolten ﬁreppl di
from YHEF USAR APIITRIECT Fhfel LR A ETRRRRG T Het Do 19her

the f t hod d, b th
Lhe | TGS GaEe NPT rEH el T g et R P O i | e mol-
th t hat the, | att thod., F 25 th
thin.%%l?tpﬁefgedﬁrﬁw AT oSt ed PG AR cPBanert gas
th t h. th | t
S b y%?é%a% .%%%3%’ I i Guona T SbFice.

rep e | %@ltﬁlﬂﬂfner B The et i ke

ﬁ;ﬁ?o ynfr t he ?aZr as or be

her e .rﬁp%of% RborS PiE RS %%i-h?)%eﬁ“ap oggd in
E 2?% f%ee%?%“ﬁﬁ% efbtnm %%Qs UL, FEP o BLure
fgeﬁ? gas " 10 [%O%%eeﬁgéﬁgyp?;}ggﬁéy:%e%&%?sm%’lté?erably

10 termiiperd” aas'or NRANS, ddas MU I35, N0 e ipd . 1ess.

wi th the nolten
[0072] Examples of methods for causing the molten pre-

polymer to absorb an inert gas by using an inert gas
absorption device include a method in which most of the
inert gas fed to the inert gas absorption zone is

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

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

phere of an inert gas to thereby cause the mclten pre-

25 polymer to absorb the inert gas during the fall thereof,
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aromati c pol ycarbonate prepolyner and is stable under
the pol ynerization conditions. Specific exanples of

i nert gases include nitrogen, argon, helium and carbon
15 di oxi de. Further exanples of inert gases include
or- gani c conmpounds which are in a gaseous state at
tem peratures at which the arorfic pol ycarbonate
prepoly- ner renmains in the nolten state, such as a

gaseous |ower hydrocarbon having 1 to 8 carbon atons.
Of t SR igbdhe rgttorfdd iakaqr r%e@ﬁs imigqnsyiitgd while
especraHﬁ% preferred [ 0074] Her ei nbel ow, the

gui dEE I %I TR S IR e PTERSHTS AUsdd's fHee at a
P;s:&g%%%pventron IS gﬁdﬁﬁlbedIﬂ%ﬁéﬁﬂé%#;yA¥eedlng the in.

?ﬁ'ede S e s O lgceeé'%ﬁ{ DS G P, 15 Haldban-

aI I ovve r}té’n?eg%“}% a?c(r)(r)rgrﬁé %g%t'rtb%t%at % rﬁ ﬁecﬁ %sur“lhmh has
face Qlef il ded N1 AHe SIdBG M RAIMIRL Z8dPL Yethoa in

t he et prepol yrer pro uce an -ar i‘c “pol yecar-

bona%lcﬂq%rg%rféeq: \A%{“réé N% fﬁxlerﬂ:lqé}’rﬁ?[ %uc%%”ﬁ?tc‘ ae) molten

conprises: a casing having an in e nmolten

Pr ePQUEIRI1ymed THLED 4 13)‘%@9)@}?&' frPecF“ B W1 the hJhntrocluc—

posi t'i oned "subsequent and co |cat|ng W t

the inle off iR WAL FpIBARY IhtZPROPL PRI TRI8Ger de-

subsequent to and comuni cat -
vice. Specific examples of the latter method include a
method using the above-mentioned spraying device-
containing coclumn type absorption device, or a device
in which the molten prepolymer is allowed to fall along
and in contact with the surface of a guide to thereby
cause the molten prepolymer to absorb the inert gas
during the fall thereof, wherein the inert gas is fed
to the device in a relatively large amount to thereby
cause a part of the inert gas to be absorbed intoc the
molten prepolymer, while withdrawing the remainder of
the inert gas (which has not been absorbed into the
molten prepolymer) from the device. Of the former and
latter methods, the former method is preferred, because
the amount of the inert gas needed in the former method

is smaller than that needed in the latter method. Fur-

ther, the inert gas absorption step can be conducted
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ing with the nolten prepol yner feeding zone, and an

outlet, for an aromatic pol ycarbonate, positioned sub-
sequent to and conmmuni cating with the polynerization

15 reaction zone, an evacuation device provided in
association with the polynerization reaction zone of

the casing, and a w thdrawal devi4e provided in
association with the outlet of the casing, 20 wherein

the pol ynerization reaction zone has a_ space which

has £ifiiee dbcurqant QNS Mt afy widch d&dg mplten pre-
downwardl y therethrough, and mhereln t he .
pol y@%ﬂ%ﬁq dr? r%%%@%ﬁé fiad té%ﬁd?eatlé}fl?tr A RPsorption

di lsi At % %3'%3:“” 23%51?%?%& ngpoliptek to absorb
ol SRS T SO S S50 g mer nav-
IQSab.“riqd PP dfi‘%%ga"o%ﬁrﬁeo%%%rd%é# s coc?aw?ft Ly

ot b s Ay ST S Pt Ay e MR fanner in

aro é—#l%ipcﬂ/}%cﬁ%cg%ﬂ ngoerboeiyni:eormg G A &'ﬁfj% ﬁd %o the in-

rate IS re- quire

gui desetdd NG Il R TRV 28 (d8\ies étgjen_ e molten

vari ous cC aracterlstlcs The present ave

for theddisled iv® J8d i GhAnactpld stics

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

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

[0075] The guide-wetting fall polymerizer device (a)
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whi ch shoul d be possessed by the guide-wetting fall

po- lynerizer device (a) for achieving the
above-nmentioned purpose. Specifically, the present

i nventors have 15 found that the guide-wetting fall

pol yneri zer device (a) needs to have the

bel ow- menti oned characteristics5Y1) to (5) First, the

gui de-wetting fall polynerizer device (a) needs to

have the characteristic (1) that the opening area (A) .
(nR) Wed Ha Hate Rsaeantc rlesendeond § i PofyRee afpalevice

portion 10 of the casing satisfies _the follow ng
f or miita:Whg.Ch £hea molimsi ampinatohG Remtyataad & quigrmLymer

' bt ai ned b tti th [ I hor | tal

DRSS ST, o A g B AP
tJ 5, . d ihed in Fig. 57 1. [0077].

a5 S O ST Do T o

[ i bl et d t I 9] te i

PO PR AR Ol PR Ve BB L fcar-

ol YSREhanat eapp g a8l Led agpunt HhLs A BUSLE00solige (a)

cost "tOr proddcin poly Z Irce, it
nece {dat. the opening area (A) be 200 n2 or |ess.
[ 007 € gulde-wetting fall polynerizer device (a)

s AR AL S, (e 8 e e mer,
| owl ng ffABY Brepolymer feeding zone positioned subsequent
te and communicating with the inlet, a polymerization
reaction zone positioned subsequent to and communicat-
ing with the molten prepolymer feeding zone, and an
ocutlet, for an aromatic polycarbcnate, positioned sub-
sequent to and communicating with the polymerization
reaction =zone,
an evacuation device provided in association with
the polymerization reaction zone of the casing, and
a withdrawal device provided in association with
the outlet of the casing,
wherein the polymerization reaction zone has a
space which has a guide securely held therein and ex-
tending downwardly therethrough,
and wherein the polymerization reaction zone is
separated from the molten prepolymer feeding zone

through a distribution plate having a plurality of
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20 < A B < 1,000 wherein A is as defined above for
the <characteristic (1) and B represents an 15

m ni mum openi ng area (n2) of the cross section of the
outlet 7. Qutlet 7 connects the bottom of the | ower
tapered por- tion with the withdrawal device which is
generally a device (such as a dgar punp) capabl e of

di scharging a 20 high viscosity substance. Wth

respect. to the shape of the cross section of outlet

7, tHakes s frpuh ivduieh the melisnprepmansr feeding zone
preferred that outlet 7 is a_ pipe having a circul ar

or equrﬁﬁq%aﬁ%%%cﬁh%rPOl}B@W%% TG torRbfzone .

t he vver ta cgqered portion and the 25 w thdrawal
devi tom% {Gls PIemsoret Wiy (3) thﬁs the

ar l.ong t ength of outlet 7., Further,
opem‘:r‘f"dy %f Oafe ’&‘gl‘?ébqradh O PO ¥RATP %ﬂas‘be at a
vary al.o %é t:@q$th of outlet 7. Moreover, be- tween
t he” B6th% t ReYEper ed portion and the 5

rmy IO Eory BBl %%y EAbTN BrasRabe anbisp
nDre 1£&¥'€¥55ﬁ’%§‘§¥§¥oédb tdh"é” 5f]cé¥b5ﬁ e on a

|nverﬁ| on, “dn ar 1 C po yca ona n arona

Dol yearTent e dRarSe TS hdr o ”J?t?*ut N R iy is ve-

the RRlWER idald AhdQMife-wetting fall polymerizer device
(a) have various characteristics. The present inven-
tors have for the first time found the characteristics
which should be possessed by the guide-wetting fall po-
lymerizer device (a) for achieving the above-mentioned
purpose. Specifically, the present inventors have
found that the guide-wetting fall polymerizer device
(a) needs to have the below-mentioned characteristics
(1) to (5). First, the guide-wetting fall polymerizer
device (a) needs to have the characteristic (1) that
the opening area (&) (m?) of the horizontal cross sec-
tion of the upper portion 10 of the casing satisfies
the following formula:

0.7 £ A £ 200.

The horizontal cross section is obtained by cutting the
casing along a horizontal plane {a-a’), intersecting

the polymerization reaction zone 5, as described in Fig.
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in the formof a nolten material having a high nelt
viscosity. For withdrawi ng such a nolten material from
the pol yneri zer device (a) w thout |owering the

quality 15 thereof, the ratio (A/B) nust satisfy the
above- nentioned formula (i.e., 20 < A/B _< 1,000).

[ 0080] The guide-wetting fall pdi¥nerizer device (a)

needs to have the characteristic (3) that the angle

(O () between the upper peripheral side wall of the
upperl 20 portion and the inner surface of the |ower
peripheral.  wall of the | ower tapered portion, as 5
measub& i t Whes. togeorepdng faesi d&) deod€sse&tigsn Oof7 m”,
the casing,, satis- fies the following fornula: 120 <

C <_ 165-5 2HPHEN LG tt9 PLRMGRIFTY TR et RPl¥rarbonate
the closer_to 59. 90 the above-nentioned angle (O,

the I'Ohet FHRHERDANCOULT - t RETTREEy| 5pru§>§&ré%5,m§; an aro-

o DGR S AR D - AT sonering
20V L S90Sl PSS A 8 1 0 B 1 1o
' [ f t f ' | -2
PSS e (Ol AR L PSR, o Jess.
It [ - fsal f; the . f L
) P et LaballoBtly ek oue ol Bkt

ther §loqdl Gohgrd Rid Rl Ak iRl erd alo) Sipld Nfe (P de-
aromatic pol ycarbonate produced or the aromatic
pol yGarthonaY &fall polymerizer device (a) satisfies the fol-
lowing formula:
20 < A/B < 1,000
wherein A is as defined above for the
characteristic (1) and B represents an
minimum opening area (m®) of the cross
section of the outlet 7.
Outlet 7 connects the bottom of the lower tapered por-
tion with the withdrawal device which is generally a
device (such as a gear pump) capable of discharging a
high viscosity substance. With respect to the shape of
the cross section of ocutlet 7, there is no particular
limitation; however, it is preferred that outlet 7 is a

pipe having a circular or elliptical cross section.

Between the bottom of the lower tapered portion and the

withdrawal device, the shape of a cross section of out-
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prepol ymer having an increased polynerization degree,
the angle (C nust be within the range of from 120 to
165. 15 [0082] Further, the polynerizer device used in
the present invention nmay have a plurality of
different an- gles (C) . For exanple, the polynerizer
device has a plurality of diffd&&®nt angles (C when
the horizontal cross section of the upper portion of
t he casing is el 20 liptical and/or when the | ower

Y

t aperle®f poridwVaHY theonE ddiggl angt P sty i tal Further,

shape.. However, in such a case, all of the different

angl é8'Y GPVHARSTRA yerd GIRTS REAPhedd Wik 7 may

wi thin the above-nentioned range. [0083] The

gui VR Y IR D AR T REiIEkeh D5 Heagsves . be-

have .t he character,istic_( that the length 60 , (h)

() el ol e v s o e
: . e e en he [

i E sr‘r"’aﬁhedrra“fahlané)%‘% Tm® q#eellpo* )W‘éf ietiéttirtﬁ% d]e]d}eea%; or may

t he e e r__bec s unsati sfactor

t he g?ﬁé?q%éﬁﬁskﬁﬁg%%gﬁ%n?éngg% Eﬁflgﬁ 'Re &Wﬁetﬁg or more

| ar geJ dih@y 3, 000 cm the difference in the nelt
viscosity of the nolten prepolyner as between the

Uppefﬁo‘?ﬁfé]i Ohnaifle! WRhoROLE tt%%”g?{es%ﬁ% ?Hitv%glt%ﬁ‘?méﬁ aro-

very large, so that the prop- i€és o

H Sgﬁj&g:?grﬁw&&ﬂéﬁbwr&o%{ @Rl iKY JRrbonate pre-
polymer having an increased polymerization degree is
withdrawn from the outlet of the polymerization device
in the form of a molten material having a high melt
viscosity. For withdrawing such a molten material from
the polymerizer device (a) without lowering the quality
thereof, the ratio (A/B) must satisfy the above-
mentioned formula (i.e., 20 £ A/B < 1,000).

[0080] The guide-wetting fall polymerizer device (a)
needs to have the characteristic (3) that the angle (C)
(°) between the upper peripheral side wall of the upper
portion and the inner surface of the lower peripheral
wall of the lower tapered portion, as measured with re-
spect to a vertical cross section of the casing, satis-
fies the following formula:

120 £ C £ 165,

[0081] It is generally considered that the closer to
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[0085] The guide-wetting fall polynerizer device (a)

may have only one guide or a plurality of guides. Wth
respect to the nunber of the guide(s), there is no par

15 ticular limtation so long as the bel ownentioned

total outer surface area (Si) (nmR) of the guide(s) is
within the range of from2 to 55900 nR2. Specifically,

for ex- anple, only one guide having a total outer

surface area (Si) of 2,000 n2 can be used.

Al t ertat i th8 pbevetngriigeed tgndke gif destkanl peensdee amount
wherein the sumof the total outer surface areas (Si)

of tHRE fhivievteriabored. fommrrrducing Hempaing udhere-
a smal | nunber of guides each having a |large total

out ert ¥ f LRGN deith ViRITRR Hayo bel s HrepdieFest for
spirally. wwinding a perfo 25 rated plate or, wire net

whi ¢ A endgth lg?lWeWFé?F VLG Ul 38 ypigiterred that

Ui deg BT S Eed AN Lhe prasent JOVen | 0o i U Rvever,

above- tioned range of from 150 to 3, 000 cm

2o0y At ML S fin I ik i itilo g qolten ma-
| engt : fo a e .gui.d eed. not .he the.sane;.
homev%%lq?r orprﬁ"f]l%eé %i}glv%%ﬁ%fﬂofws 4 Sfl&%r%nﬁcqa%sjﬁ}g such a

ar ol G diplpearhonats, ke 14464 Yald Ol Idifs of the

ol ecul ar wei ght the aro- mati ¢ polycarbonate; i
LS 85 U0 G, Kol 8 o
The RIS Pft He Gl AL (R dBYa V&Y SERRMINHE aromatic
polycarbonate produced or the aromatic polycarbonate
prepolymer having an increased polymerization degree,
the angle (C) must be within the range of from 120 to
165°.

[0082] Further, the polymerizer device used in the
present invention may have a plurality of different an-
gles (C). For example, the polymerizer device has a
plurality of different angles (C} when the horizontal
cross section of the upper portion of the casing is el-
liptical and/or when the lower tapered portion of the
casing has an asymmetrical shape. However, in such a
case, all of the different angles (C) of the polymer-
izer device need to be within the above-menticned range.
[0083] The guide-wetting fall polymerizer device (a)

needs to have the characteristic (4) that the length
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on the shape thereof; however, the nunber of the
guide(s) is generally from1l to several mllions. Wen
the guide(s) is/are arranged in correspondence with
the 15 holes of the distribution plate, the nunber of
the guide(s) may vary depending on the pol ynerization
de- gree of the produced aromati& pol ycar bonate and

t he annunt t hereof; however, the nunber of the

gui de(s) generally from 100 to 1, 000, 000,

pr ef efHbl f“f r Gth 20 (B1idR) seed.foes [Bus A fiRying formula:
gui de-wetting fall polynerizer device (a) needs to
have the char act erl 5% (%) < Rat00Phe total outer

B R e @@&W%ﬁﬁﬁﬁwwr
E‘h’tea'aaléiff# cf?#éiic Ly e g 1991 8 v HoLten
T R T
Féﬁgﬂﬁﬁéﬂu?ﬁ%éﬂ%@pm@lShrﬂé?ﬁe""fwh@e B AR har 2000
i pe d“TQ' R0 C% £l e T, q{e'n{éltéq%l rreg( Qzl;f e molten

pipe is sea that th 51 t'en prepo y
al | owsd.pdy é ect%} tth‘@ t&la 1 -
surf\aﬁﬁ% of%Le 1:-10 g:;pe e tot ace arcgwaer poxr

(S) deans %@rﬁﬁdé)fbédﬁﬁ@t\%rrysqrafﬁ%e go tha iR prop-

and the inner surface
erties of the produced aromatic polycarbonate are
likely to fluctuate.
[0085] The guide-wetting fall polymerizer device (a)
may have only one guide or a plurality of guides. With
respect to the number of the guide(s), there is no par-
ticular limitation so long as the below-mentioned total
outer surface area (81) (m®) of the guide(s) is within
the range of from 2 to 5,000 m°. Specifically, for ex-
ample, only one guide having a total outer surface area
(S1) of 2,000 m®* can be used. Alternatively, a plural-
ity of guides can be used, wherein the sum of the total
outer surface areas (S1) of the guides is 2,000 m®.
When it is intended to use a small number of guides

each having a large total outer surface area, each

guide may be one prepared by spirally winding a perfo-

rated plate or wire net which has a length of h. When




10

15

20

25

(of the guide) wth which the nolten prepol yner does

not get in contact is not included in the total outer
surface area (S1). Wen a plurality of guides are

used, 15 the total outer surface area (Si) of the

gui des neans the sumof the areas of the outer

surfaces of the guides. [0089] 8%en the total outer

surface area (Si) is less than 2 n2, it is inpossible

to produce an aromatic 20 pol ycarbonate in a desired

anourft P36t PerdweiRe avhetsedeln otk Rgegnt invention,
surface area%§8|) is larger. than 5,000 n2, not

does SR GBS GdsRARIHG A Yeprenh rer P etihdn the
beco xtremal but al so the ro ert| es of the

P SORAT S R S50l S Rt B e1585081 ReP (0t §n. | Further,
fluctyat 090 h f

2 guitte eﬁetsﬁw%% x%op%qmeof“é%{'%aﬁ%% Lﬁges& (h) of

aboveCh msntl ned ch ract tlcs a(nga) t.o has

enabl etf the %t a&ﬁe &oduc‘? eque*cﬁ i t%/m“i'ntd'he

f t
g glr 03{ ;&gﬁ%ﬁﬁ: %f ghbclép xcecﬁ{ nag%;}%%cf%a Porhlycalsbonate
21[ OP&4 t'l‘FoSu tfﬂlcriﬁ.{aetl(gn b tg]{g)usan ecuf %elar&eréfdthe aro-

tinme as ong as Ssevera OUfS

f
gl Sgtrrﬁe?g% on ofy’?l.'%h]4 noltguﬁi;?qg %&%’f’é}% 10 t he aﬁ%em]te%gths
pol ycanbostige [RR¥Hs Hie reasQn shodd e dmihiod £ il as

present inven-
possible.

[0086] The number of the guide(s) may vary depending
on the shape thereof; however, the number of the
guide(s) is generally from 1 to several millions. When
the guide(s) is/are arranged in correspondence with the
holes of the distribution plate, the number of the
guide (s) may vary depending on the polymerization de-
gree of the produced aromatic polycarbonate and the
amount thereof; however, the number of the guide(s) is
generally from 10C to 1,000,000, preferably from 200 to
500,000.

[0087] The guide-wetting fall polymerizer device (a)
needs to have the characteristic (5) that the total
outer surface area (S1) (m*) of the guide satisfies the

following formula:

2 £ 81 £ 5,000.
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tion enables the stable and efficient production of

such an excellent aromatic pol ycarbonate on a comrer-

cial scale at a rate of 1 t/hr or nore has not been 15
fully elucidated. However, it is considered that, as a
nol ten prepolyner to be polynerized, the nolten pre-

pol ymer havi ng absorbed therein &@h inert gas in the
above-nmenti oned anmount is used, and that a synergistic
effect i s achi eved by S|nultaneously sati sf g the 20
aboveltRER) oFée ERardcrities ises fREe BaeEs) lﬁ daé?toénthe
to the effects which are, respectlvely attributabl e

to t%%ﬁ%}%rq%q.%e% 9 g Hverhtl s 9fF the
consi der when a gui de having a | arge surface

ar ea esé"fjr‘g? YRR Hhe ok fien BReRIBAeh tha biped to

25 te 1SJEI csaé%#fiand é%? IS uged . st};.%bgfry?%n\?g{]atslffs@rface
II d fall, al d t act t
gve(r)lm% S it 10 o B Y urh RS 25 EﬁO&é# R

J.he ol | fall |
cont 241° %wﬁ% i a1 B L D 'y%%g?fe° 2 ifhen &

t hat pao§szi biL?:Lcie ,aR‘fl'Peq:ueﬁl 3 gf %’Iq{ tf:yf the

aro tIC po ycar on- anount .

5 PSS G P S FRR O o

form»ﬂ@efaneptr?dcdr{t&&e S a1 thfé' £ of the

(2), it becomes possible to shorten reS| ence

time Wifpd he Hy aduced ﬁtﬁ@té&ﬁaﬂé’%@n(sn means the area
of the outer surface of the pipe, and the inner surface
(of the guide) with which the molten prepolymer dces
not get in contact is not included in the total outer
surface area (S1). When a plurality of guides are used,
the total outer surface area (81) of the guides means
the sum of the areas of the outer surfaces of the
guides.
[0089] When the total outer surface area (S1) is less
than 2 m*®, it is impossible to produce an aromatic
polycarbonate in a desired amount. On the other hand,
when the total outer surface area (S1) is larger than
5,000 m®, not only does the cost for producing the po-
lymerizer device become extremely high, but alsc the
properties of the produced aromatic polycarbonate are

likely to fluctuate.
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ate in the polynerizer device, i.e., a period of tine
fromthe point in tinme of falling off of the produced
aromati c pol ycarbonate fromthe | ower end of the guide
15 to the point in tinme of wi thdrawal of the produced
aro- matic pol ycarbonate fromthe outlet, so that

di scolora- tion and deteriorati ®® due to a | ong
residence tinme of the produced aronatic pol ycarbonate
in the polynerizer device can be prevented. 20 [0092]
The dBOPELInehti bEeguanvifingebhatpebaueseonion guade-
aromati c pol ycarbonate can be realized when the

met ha@ 1 Noh & agrle RO MaRiant sevisaudeying the ohmie-

cial scale production of an aromatic polycarbonate

whi ¢ MRS 158 IGhad a5distd S ICH s &8l & Sdefidde e led g he

| on eriod of tine. Needless to say, the cost of such
g&%aﬁl&epgeaugt&aﬂ OF i h&abeﬁ}wﬁwrt el aerdonmpnee

a caomnerci,al scale produyction of an arqnat.ic

ol y CABBI Ca P YeRE et "R G ST tife SLGEARSS DUt

i nventiion.i.s that -the cost far producing.the

Ul AT P19 PR 0TS T B L. FRSE aSF ffvihgate of 1

the ctg'%rra%'ﬁ:e ot %%r( ‘13) te%‘io(ds)ofI ilm%w.'as[ q%%s a\év tzsh veral

respect tothe reqU|renéht as 10 the di™> mens; s ot

the Rl YEBLIZEHAgy BE H o NG Quide il c s kg as 5,000

expl ai ned above, preférred dinmensions-aré

10 belsotts)l QARou! fBEUE D e MRAUAL A" GR 10t of

(nm2) of the
the aromatic polycarbonate.
[0091] The reason why the method of the present inven-
tion enables the stable and efficient production of
such an excellent aromatic polycarbonate on a commer-
cial scale at a rate of 1 t/hr or more has not been
fully elucidated. However, it is considered that, as a
molten prepolymer to be polymerized, the molten pre-
polymer having absorbed therein an inert gas in the
above-mentioned amount is used, and that a synergistic
effect is achieved by simultaneously satisfying the
above-mentioned characteristics (1) to (5) in addition
to the effects which are, respectively, attributable to
the characteristics (1) to (5). For example, it is
considered that, when a guide having a large surface

area and satisfying the formulae recited in the charac-

teristics (4) and (5) is used, a large amount of a mol-
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hori zontal cross section of the upper portion of the
casing satisfies the formula: 0.8 < A <_ 180, nore ad-
vant ageously the fornmula: 1 < A < 150. 15 [0095] Wth
respect to the ratio (A/B) of the opening area A (nR)
of the horizontal cross section of the up- per portion
of the casing to the mninum opéfing area B (n2) of

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

that the ratio satisfies the formula: 25 A/B 20 900,

nor e HRIV &GS IBP hrR rhanafien prped yogB igp@llowed to
[OOQ%; Wth respect to the angle (C () between the
upperfFoer ipraang d& wantast tHdhugde Poids gveandt a
the inner, surface of the | ower peripheral wall of the

| overrSldpdiey et TIPSR RS u AR vilth SesRne Hepeyal of

vl | O e o sk e el T et A7 A aact with
L 5 eSS 0 S SRATS, econes
e N
ISl il ff%%;ataxﬁy &gefc!dmop' FIRLLES! peLhECnad 33COHE va1l

gui de- wet yneri zer “devi ¢e,;

gui desanvetit | I rd : o] - I ; _
Por Sonsa i A artne BTN e el prtfithe oue
t he t ; I iHa i ferred,.t ; _
e T R RHERAHEy i ISR WAL L1 Hirac

G terhaneid (e 20l @S Clit Goodmds posdi@SREHd Wdkten

the residence time of the produced aromatic polycarbon-
ate in the polymerizer device, i.e., a period of time
from the point in time of falling off of the produced
aromatic polycarbonate from the lower end of the guide
to the point in time of withdrawal of the produced aro-
matic polycarbonate from the outlet, so that discolora-
tion and deteriocration due to a long residence time of
the produced aromatic polycarbonate in the polymerizer
device can be prevented.

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

long period of time. Needless to say, the cost of such
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represent the above-nentioned angles (C) in the first

gui de-wetting fall polynerizer device, the second

guide -wetting fall polynerizer device, third

gui de-wetting 15 fall polynerizer device, ... [0097]

The length (h) (cm of the guide varies depend- ing on
various factors, such as the pol&erizati on de- gree

of the raw material prepolyner, the polynerization
tenperature, the polynerization pressure, the polyner|

20 z&t 1o Wedcdd ofdertda saridh Ve 1ol iRatiemg: £asitor in a
prepol y- nmer, to be produced in the polynerizer device,

and tRIMERFEH AP FLOSHERET Cf BN SuameteG &P lpiearbon-
the length (h) (cm of the guide satisfies the, , ,
formAte- 285 of Rhe advappapgfeRiatpruPEPSEPLofnvention is

gui des are _used, each 25 guide has a |l ength within

Dhi s DRSPS FisE ARFamEe P 1o s e TRARITE £23d Po-
< h,<_ 2,500 en a plurali.t f i des .are uysed

cach JJTISTE Fks U iiding (R wite G e Sharas S TisdsE (1 to
The tg}ag_qu%J surface area (Si) (nR) of the 5 guide

al so &ariég é%pending on the factors nmentioned above

. & or e factors m -
i SRS PR, RebBRRECPE, Sp,pbai: SihHhr Mgt YR ai-

s1 e guj Shies e f ; . .
Sr, 5238%%5#%?159 ? Vgcr}{%gygoaa}s"% f}f 1:%2: f(%; mu egzangi }_h%S%"éllde’ which

4, 000:c1 Q1098 d g PILASA o SeRlh s INe R crived

operation the pol ynerizer devi ce,

pol ymniZati on reaction
[0094] It is preferred that opening area A (m®’) of the
horizontal cross section of the upper portion of the
casing satisfies the formula: 0.8 < A £ 180, more ad-
vantageously the formula: 1 < A < 150.
[0095] With respect to the ratio (A/B) of the opening
area A (m®’) of the horizontal cross section of the up-
per portion of the casing to the minimum opening area B
(m*) of the cross section of the outlet, it is pre-
ferred that the ratio satisfies the formula: 25 < A/B <
900, more advantageously the formula: 30 < A/B < 800.
[0096] With respect to the angle (C) (°) between the
upper peripheral side wall of the upper portion and the
inner surface of the lower peripheral wall of the lower
tapered portion, as measured with respect to a vertical

cross section of the casing of the inner wall of the
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zone is generally kept under reduced pressure and,
therefore, there is no particular limtation with re-
spect to the casing of the polynerization reaction
zone 15 so long as the casing is capable of sustaining
the re- duced pressure. Wth respect to the shape of
the hori- zontal cross section t he upper portion of
the casing, there is no particular Iimtation.

| es of the shape of the horizontal cross section

of t Widpdrasdred meation &Gt thhe ﬁsﬁlﬁ@?u dde Pyeferred
polyqfn an elllpse and a circle. IS preferred
t hat g el g HE) h@raitzlcﬁf—letsaltl'@rcfé@f@@@tl C < to

t he upper portion of the casrﬁ_g1 a circle or
quasi OrcI“lé’rq:raélrﬁatnr@grf’r?ﬁ’e‘"r Yerihe SRR - dritp of & e 155

o R Bl s R R AR e e -
the b t e S 0 ffer E
Vi ewpoi net 0 easgasr nIg pr oﬁcﬁ onof lnr?olf;/ar:r@r |pogLrymuﬂ:Lzer

Vice,gdhti deS 1r &f %rc{lﬁp e LG S %%O%faqt]hg?)elaﬁn%@lzz%@ Hevice,

Cross sectlon 0 per portio |ng IS

the 2 $HE-d f W@%e%’%ﬁgﬁr %Cilt %éfg)g%rnﬁh% Qice i .S.) are

upper por- titon of the c erefore |t
pr ef gideRd i tst'e’ﬂﬁu‘é%o%rle@%rtlrfd PhOHJIRM Sz.'aﬁ:‘ii_c:lnS degree

cylindrical. I'n this case, S preferre t hat
| overo it apRr e ipert iR y&d&e cagl NG g%éf%ﬂx%\aert%t the an-

conical, and that the ouflet for the aro- matic

pol y@@fe%O@t,e,cz\/)h'c@h IS pesidiiamed @ ddgnfalien < c2 < c3
€ ..., wherein the angles Cl1l, C2, C3, ... respectively
represent the above-mentioned angles (C) in the first
guide-wetting fall polymerizer device, the second guide
-wetting fall polymerizer device, third guide-wetting
fall polymerizer device,
{0097] The length (h) (cm) cf the guide varies depend-
ing on various factors, such as the polymerization de-
gree of the raw material prepolymer, the polymerization
temperature, the polymerization pressure, the polymeri-
zation degree of the aromatic polycarbonate or prepoly-
mer to be produced in the peolymerizer device, and the
amount thereof. However, it is preferred that the

length (h) (cm) of the guide satisfies the formula: 200

< h £ 2,800 (when a plurality of guides are used, each

guide has a length within this range), more advanta-
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of the lower tapered portion of the casing, is cylin-
drical. [0101] Wth respect to the guide-wetting fal
pol ymer- 15 izer device (a) used in the present
i nvention, when the upper portion of the casing is
cylindrical, the lower tapered portion of the casing
is reverse conical, and the outé®t is cylindrical, it
is preferred that the in- ner dianeter (D) (cm of the
upper portion, the length 20 (L) (cn) of the upper
portigenuslre itmefoxdmalet e25¢ A h (<), 0 t wheoutd gdlurality
and the length (h) (c of the guide satisfy the
fol | ovk rﬁjuf%wnﬂ%e uged 0 Radlpowide hanom, lemgtk wighin this
50, 25 0.5 < L/D<_ 30, and 69 h - 20 < L < h +
300 TaREN a plurality of guides are used, the length

each U|de satlsfles t he above- nentloned

for mul R Pl ONE S @3ETRGenPaRe diL)i t(m°y of the
nore pre erred 5 that the inpner dianeter (D) (cm of

t he L%’b]éi € FhE9 offr i8R | WRYXAIME Irihe Laqkers dgntioned

dvant ly. the f
soo, TR LA B 1 G mae. v
tisf t f la: 6 ,
st SR e Lo A0 DL £ o L JOLF ey qurtace ares
f h h tio (L/ i sfj h
Tor i 56 %he U A BB A s = 4 0

for- more advantageously the formula: 9 £ S € 4,000.

[0099] In the present invention, during the operation
of the pelymerizer device, the polymerization reaction
zone is generally kept under reduced pressure and,
therefore, there is no particular limitation with re-
spect to the casing of the polymerization reaction zone
S0 long as the casing is capable of sustaining the re-
duced pressure. With respect to the shape of the hori-
zontal cross section of the upper portion of the casing,
there is no particular limitation. Examples of the
shape of the horizontal cross section of the upper por-
tion of the casing include a polygon, an ellipse and a
circle. It is preferred that the shape of the horizon-
tal cross section of the upper portion of the casing is
a circle or a quasicircle. From the upper end to lower
end of the upper portion of the casing, the shape of

the horizontal cross section of the upper portion of
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mula: 0.7 <_ L/D<_20. It is nore preferred that the
length (L) (cm) of the upper portion and the |ength
(h) (cm) of the guide satisfy the follow ng fornul a:
15 h - 10 <L < h + 250. (Wen a plurality of guides
are used, the length of each guide satisfies the
above-nentioned fornula.) It isé&ill nore preferred
that the length (L) (cm of the upper portion and the
length (h) (cm) of the guide 20 satisfy the follow ng
for mAhe dRsdng may e, G0 SAher AififeAnty Srom the
gui des are used, the length of each guide satisfies

t he ABSYRNEYH (% &F o il Produqtdroy e tadhex podivmeg izer de-
above,, it has not yet been fully 25 elucidated why t

y the
met hdd <6t tifte Y5t nnRde e e Ahapspids thesdikiigontal
production of a hi 21 ality, high per- formance | ,
ar orré’trioc,sspc‘ﬁ%%’o%’ gLme SoPBiHAPT Sicdihe 5358y 1s the
but al_so has excellent nechani cal properiies, .on a
comrégrag\eal@%ggbl)%eatupé’ Sti &?%;&CS/ ﬁﬁ"lpefaﬁ% &att@ef $PPLTs POT-
Iongtg%&fo% %%_tine“ wherein the nol ecul ar wei ght of
the aromatic pgiﬁgﬁ?ﬁ%hate can be nmintained at a de-

oL SO PHREKEE, D C5390M0LA DA BRECSHL por-

wei ght ycar e~ can

hi gh ¢ Pl Weerhzatlan Jate %&&E@@%\r}gé Fé 1%@?9,{’%8?%? it is

inven 10 tion is considere

Pr es e Vel itoR cvRiteh 18R O3 Jh®d portion of the casing
is reverse conical, and that the outlet for the aro-
matic polycarbonate, which is positioned at the bottom
of the lower tapered portion of the casing, is cylin-
drical.

[0101] With respect to the guide-wetting fall polymer-
izer device (a) used in the present invention, when the
upper portion of the casing is cylindrical, the lower
tapered portion of the casing is reverse conical, and
the outlet is cylindrical, it is preferred that the in-
ner diameter (D) (cm) of the upper portion, the length
(L) (ecm) of the upper portion, the inner diameter (d)
{(cm) of the outlet and the length (h) (cm) of the guide
satisfy the following formulae:

[0102] 100 £ D £ 1,000,




gui de-wetting fall polynerizer device (a), a nolten
prepol yner havi ng absorbed therein a specific anount

of an inert gas is fed fromthe inlet for the nolten
pre 15 polyner to the inert gas-absorbed nolten

prepol yner feeding zone, and the nolten prepol ynmer
fed to the in- ert gas-absorbed&flten prepol yner
feeding zone is in- troduced through a distribution
plate into the polym erization reaction zone having a
gui de, wherein the-i 8026 br& bas-3b8or bed nolten

prepolynmer is allowed to fall_ along and in _contact

wi th PHETs & R P ithe fy gHdesuiie ysrSedding angth of
pol yneri zati,on degree .of the | - ten prepol yner.

Dur ] RS S S e ol Hn FRBOTIE tanes gy e -

D, SR BE R EbPASHI e T L e
Ll T T
R SR (1S, T O
> NS BLIRR D TEREL Y 20 LoBphenciion, 048 o

Pr epQlayiRly tg'%]t; he,9 ‘iigﬁ;%-o T(g)e/{aﬁf %a%istér]%ésgg.%omfﬂ%fén&ﬁe: 6 <

nol t en pre- mer adnerin € su

gui dgy igncs %%Se%ox%iédg}:ar{%egte%sgf%é’”Fdﬁnﬂhoaczeeﬁss U9aq < a0.

t he | ower poftion _ € gul I s al'so nmeans
10 that fthe o erdenie fldrfq tha tHe Ay MEBlimatld@R sfies the

reaction tine) of the nolten

formula: 0.6 < L/D £ 25, more advantageously the for-
mula: 0.7 £ L/D £ 20. It is more preferred that the
length (L) {e¢m) of the upper portion and the length (h}
(cm) of the guide satisfy the following formula:

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

20 satisfy the following formula:

h <L <h + 200.

(When a plurality of guides are used, the length of
each guide satisfies the above-mentioned formula.)

[0104] As explained above, it has not yet been fully

25 elucidated why the method of the present invention en-
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prepol yner on the surface of the guide increases. Fur-
ther, the nolten prepolyner which is falling al ong and

in contact with the guide by the action of gravity has

15 a very large surface area per unit weight and the

sur- face renewal of the nolten prepolynmer is

effectively perforned. Thus, tH& nethod of the

present invention easily enables the production of a

hi gh nol ecul ar wei ght aronmatic ycar bonate from a

mol t e lfsepolglrdrle Foradiath ans qfﬁ‘@)éﬂﬁi‘l VR itthe Jsigh per-
of a conventional ne- chanical agltatlon type

pol yrfEmEaCe dH Rt ithiRplivrarhpnagie riel Gy \P&ﬁ?t &y ofs col-
the polynerizer device used in the present .invention.

[ 010617 isSeitieldiic &R B3ioaiaatn nechaidead @FqRerzises, on
spect to the re sonéggg t he t hod of the resent in
t

72 \?erFH“B‘Ff‘ a&blae R Yé‘}?rdf afiofr dihs £or
ﬁgly arbonate gﬂ in theéw ecular wei Q%: f ttggﬁah of
g R R AP czne”gy”e%
or cdesd 1%“‘% eﬂow A, O%EEé;”t ; ﬁgﬂ“mgﬁecular

port'\%{(ﬂﬁl‘i‘{i’: ag:lfcdﬁfeswlé@b%na a\?\ﬁl}:} '})J:Q_{cﬁﬂﬂil&/ a high

only its an i“on strength corresponds

tot \Agﬁ'ﬂetrl\ﬂ Qﬁl ]r%‘det mg itq{eeqd‘ £ HEE T CErI'Fe r‘h‘h%.nven—

gui de- t|ng pol yneri zer eV|ce has ura

of 9@ﬂ$ﬁi1é“3dﬂ§1dered as follows.
[0105] 1In the present invention which employs the
guide-wetting fall polymerizer device (a), a molten
prepolymer having absorbed therein a specific amount of
an inert gas is fed from the inlet for the molten pre-
polymer to the inert gas-absorbed molten prepclymer
feeding zone, and the molten prepclymer fed to the in-
ert gas-absorbed molten prepolymer feeding zone is in-
troduced through a distribution plate into the polym-
erization reaction zone having a guide, wherein the in-
ert gas-absorbed molten prepolymer is allowed to fall
along and in contact with the surface of the guide
while increasing the polymerization degree of the mol-
ten prepolymer. During the fall of the molten prepoly-

mer along and in contact with the guide, the internal

agitation and surface renewal of the molten prepolymer



10

prepol yner masses at a specific height of all of the

gui des have substantially the sanme vol une and subst an-
tially the sane nmelt viscosity. In addition, the nol

15 ten prepolyner is continuously fed fromthe nolten

pre- polynmer feeding zone (which is provided above the

po- lynerization reaction zone) #lo the pol ynmeri zati on

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

gui des, nolten prepol yner masses (having an increased _
20 p&rPmehAat 0 lde freedriiadh tharesusfifantiygly memoving
sane nelt viscosity continuously fall off to the | ower

t apePEFRSEr BN6h W& tli&ecasPiigd A&sdlteshbe, Palyrgrigation
pol ycar bonat e masses. havi ng substantially the_sanme po- .

| ymeFCALH IR PEPCEEdSe Gth aofhlxﬂ?ﬁ Rt pF%@uE‘@athlﬁFOSltY
25 | owi ng the | ten prepolyner to fall ,along a in

con P e Moptan BheBcRmer ars esses gy e g Rce with
bottqQm por- tion of. the | ower tapered portion of the .

casi T CEREFER Stabing TR darameoLS SHddee gy 1n-
an arg- i C I rhanat e wherein t nol ecul ar

el g ear e B8, AR O By o e T8 Rl magpoymer

at at%e_%ﬁae%al'i el 'Th-erp%fo;.‘é aEHEhS&oﬂﬁE?‘BEaQﬁﬁgﬁgﬂgn pre-

pol yneri zer “devi ce “used I'n fhe présént i nven

[ 01041 1A AL Iiﬁ?g%:d/%%%b@”uﬁlf% O'er%th%dgi\{l&te{:gncreases

bottOm portion o ower tapered portion~o

cas- k0 tiad ol t&en %Jr%'f)@i%/lrrbé r‘MptIIE)q_‘re%% fomHhe ek &ortion
by means of a wi thdrawal "devi Ce, which is generally a
devi @& the guide. This also means that the residence time
(i.e., the polymerization reaction time) of the molten
prepolymer on the surface of the guide increases. Fur-
ther, the molten prepolymer which is falling along and
in contact with the guide by the action of gravity has
a very large surface area per unit weight and the sur-
face renewal of the molten prepolymer is effectively
performed. Thus, the method of the present invention
easily enables the production of a high molecular
weight aromatic polycarbonate from a molten prepolymer,
which is impossible by the use of a conventional me-
chanical agitation type polymerizer device. This is
one of the advantages of the polymerizer device used in
the present invention.

[0106] Hereinbelow, an explanation is made with re-

spect to the reascon why the method of the present in-
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(such as a gear punp) having the capability of dis-
charging a high viscosity substance (in Fig. 1, dis-

charge punp 8 is a withdrawal device) . In general,

the 15 withdrawn aromatic pol ycarbonate is extruded by

an ex- truder and, then continuously pelletized.

[0108] Wth respect to the distridbution plate of the

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

sent invention, the surface of the distribution plate

20 | SYeriernlenakl@e @ e ghlamrrdduat ism fafcan @aromatic
corrugated surface, and a surface which is thick at a
cent RRLHELANAE thatsm thee mhegsallgr (fplght of the aro-
distribution plate is generally selected froma_

ci r clMRt i Fé?ll}f%‘éo%tter i Rf daintRinpbitaf dafired

l'i ke., The shape. of thi openi ng .25 of the holes of the,

di st rjie}Yl?ﬁi -onIEq L8 PSLYBREMZRILY OB TPRACLILRE: PETEPERES 10 the

ch gt gliinee LS 2 U 0 pA YOO, oo
6 LU g0 oL L5 SEnP AL HOD0 O L6 A0 S rces
(1O Y1k 8 B T S DS Ul on o ene

Pref GRARY. | FBMLGE:L o HA0YM 5 pUBBSULAL. BALYCRIBSes an

centers of the nutudl 'y adjacent

di st i id i Qtazteg}gg?t?g %ﬂtwﬁé‘%&ﬁi&%o A0t viscos-

the distribution ave tubes attache
ther gitqs t3RANA. t heehalEbew, PRhELORBObUEA. - /MRESng fall

serve
polymerizer device has a plurality of guides, molten
prepolymer masses at a specific height of all of the
guides have substantially the same volume and substan-
tially the same melt viscosity. In addition, the mol-
ten prepolymer is continuocusly fed from the molten pre-
polymer feeding zone (which is provided above the po-
lymerization reaction zone) to the polymerization reac-
tion zone. Therefore, from the lower ends of the
guides, molten prepolymer masses (having an increased
polymerization degree) which have substantially the
same melt viscosity continuously fall off to the lower
tapered portion of the casing. As a result, aromatic
polycarbonate masses having substantially the same po-

lymerization degree, each of which is produced by al-

lowing the molten prepolymer to fall along and in con-
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as the holes of the distribution plate. Further, the

hol es of the distribution plate may have a tapered

con- figuration. 15 [0111] In the present

specification, the term"guide" of the guide-wetting

fall polynerizer device neans a body which has a

| arge value in respect of the rat3 o of the length of

the body (as neasured in the direction perpendicul ar

to the cross section) to the average pe 20 rineter of

the &36Ss veiddt itdhe Guidfe 176w .COlHEAESS ato theahatdigmmpor-
l[imtation with respect to the above ratio, but the

rati i@ gdndhd 13PWSohaReLes PR BO®E gl casing .y
fromb50 t 100,q$g:2£0112] There is also no particul ar

i i tRSTEPYER AN D & I GANHIFUaNS MR TERP G 3k aro-

of °t eSO S0 deriomase Wher e d0S Sl ated] Wa of the
ircl el L] tri- l e,, uad | e, .
S e A, Tt L s sovr
| Ke. NEe = e e..CrQss 1 ONn e qul .

my BE iR AT ey VR D e B R pevice

9Ul 05 HNQ WKL ST DR MUY iorl O113] The gui de may

e nade O aS|nae st rand, suc as a wre, a thin

rod, @ o)t hirfePhpEnhl ENoBAGDEBRnAPECLEEILENHO0: HNEhe

the nolten prepolynmer cannot enter e insi

the p@orpbt e Hitde MRYyde tBAG pR I df the cas-

of strands, 'wherein, for exanple, the
ing is continuously withdrawn from the outlet by means
of a withdrawal device, which is generally a device
{such as a gear pump) having the capability of dis-
charging a high viscosity substance (in Fig. 1, dis-
charge pump 8 is a withdrawal device). In general, the
withdrawn aromatic polycarbonate is extruded by an ex-
truder and, then continuously pelletized.
[0108] With respect to the distribution plate of the
guide-wetting fall polymerizer device used in the pre-
sent invention, the surface of the distribution plate
is generally selected from a flat surface, a corrugated
surface, and a surface which is thick at a central por-
tion thereof. The shape of the distribution plate is
generally selected from a circle, an ellipse, a trian-

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

of the holes of the distribution plate is generally se-




10

15

20

25

strands are twi sted together. Further, the guide may
be a wire net or a punched plate. Mreover, the guide
may be one having a spiral horizontal cross section.
15 [0114] The surface of the guide may be snooth or
rough, or may have a protruding portion. [0115] In

t he present invention, it is préfderred that the guide
is columar (i.e., awire, athinrod or a thin pipe
nmenti oned above), a wire net or a punched 20 plate.

[ 0116]e9%eqd sfré§‘b@6|0dlqciﬂ%)r arerdlddnstat a tianglay ofslit, a
gU|des such as wires, thin rods or thin pipes, are
used PRAUYEIR n & i aguianss e 1idibi ned using hori zonta
suppo t|n mepbers which are attached to the gui des at

25 pr r M AEdaFReePtafach BRget RE F@ﬁg@ﬁ§t6ﬂbﬁﬁé°n plate
Ez'nd%% e ﬁ;&x?%ﬁor D gHtET; BrRLaTEpLY trom 0.05
nbi d t hi h .

o pedd nt.ﬁkeﬁ?ﬂoa%if?%ff%ﬁ YnaFPBoRt &l SUBS%PIHS% is-

5 h d h
appr SR S Lfvauactut(af P TR ey £rom
from 1 to SPO%Orrﬁrm Stl{)ig,- Htr%l?(gt %f t n'gl'{'“ %%S’meaSUIEd

conblneé)mnre néet gU| aine by o ini‘ng a

pl ur Eﬂétawgée‘hf M %é}ﬁ:teﬂ“c#e%he( \f@it‘iﬁlﬁrf a!dﬁea%rbeglrésholes.

arranged) using horizont port

whlcnoan%]at%ﬁehagskelhnelaﬂ' Fac8 mah- hg&@pehebagh holes.

intervals (for exanple, at 1nterval f om
Also, the distribution plate may have tubes attached
thereto, so that the hollow portions of the tubes serve
as the holes of the distribution plate. Further, the
holes of the distribution plate may have a tapered con-
figuration.
[0111]] In the present specification, the term "guide"
of the guide-wetting fall polymerizer device means a
body which has a large value in respect of the ratio of
the length of the body (as measured in the direction
perpendicular to the cross section) to the average pe-
rimeter of the cross section of the body. There is no
particular limitation with respect to the above ratio,
but the ratic is generally from 10 to 1,000,000, pref-
erably from 50 to 100,000.

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

spect to the morphology of the cross sectiocn of the
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1 to 200 cm along the | engths of the guides; and

t hree-di nensional ly conbined guides (in the formof a
jungl e gyn) obtained by conbi ning guides (such as

wires, 15 thin rods or thin pipes nmentioned above)

usi ng horizon- tal support materials which are

attached to the guides at appropriate intervals (for
exanple, at intervals of from1l to 200 cm along the

| engths of the guides, so as to forma lattice
strudWde - 26ep8T27]YThEhRoFN2BAL 8F SHBPEFPFRgSRENBERS Of
are useful | for keeplng constant the interval s _between

t he &l!ﬂed@éll%d'sf el ﬁ’ﬁ?“t e C'S"tq%]f?gt Ripfe klHgpse, a tri-
S i %lﬁﬁgpac} LT e iR gere
d t th
be ¢ uﬁgl'd%%m o S B, b oégf RRablcol thgnrToYs
[ nvent |c%lon O\&stgﬁr efuer eedat h%t uide is cq}laurnn 1 on
or i £5 pipe @oels not*a O\Hmt "ottt difY Vary g
t t d f i
ey S Herldtf e eld Sl SerRe bEaR BEy pe nolipw.
5 as[%JT%qluﬁﬂér thge Lydﬂgeﬁg E@e dE§H§EE|SQELnd such

he col d nnar gui de satisfies t

for mgllsaa1 Ak <z i__n Yod Oﬁ]a |43, 4 &1}]3) E{ loh has been

i nvention, the gU| e IS use effecting
the @ﬁle)t'f%rat%ﬁ QN t9fatd HY tn%'lt@r?fpal I AL IcaMide enter

all owm ng the nolten prepolyner to al"ong and in

cont atle Wridi deh@ rSwHeaga g&f. t Res8Yi €8e BUide may be made of
a plurality of strands, wherein, for example, the
strands are twisted together. Further, the guide may
be a wire net or a punched plate. Moreover, the guide
may be one having a spiral horizontal cross section.
[0114] The surface of the guide may be smooth or rough,
or may have a protruding portion.
[0115}] In the present invention, it is preferred that
the guide is columnar (i.e., a wire, a thin rod or a
thin pipe mentioned above), a wire net or a punched
plate.
[0116] It is especially preferred that a plurality of
guides, such as wires, thin rods or thin pipes, are
used, wherein the guides are combined using horizontal

supporting members which are attached to the guides at

predetermined intervals along the lengths of the guides.




also for retaining the nolten prepolyner in the polym
erization reaction zone for a predeterm ned period of

time. The residence tine of the nolten prepolyner is

15 closely related to the polynerization reaction tine

and, as nentioned above, the residence tinme and the
amount of the nolten prepol yner’éretai ned on the guide
beconme increased in accordance with the increase in

the melt viscosity of the nolten prepol yner, wherein

the Ml CXPTRLT O BPIhGERiasd ¢ (A &MEE SNiAR e men-
progress of the polynerlzatlon reaction. Even when g

ol t ‘Wéi IS disien REdRET Mh&prRgming guides

VISCO i s used, the ampunt of the nnlten

prepol AR PIERE g OGRuiTe W SUBEE AIRR IS

t he ter .surf.ace,area of the 25 i.de. he case .of

2 CoPUMIED Gii-S, e SERbi SHPPRE T P “]&"%’ﬁﬂ o are

5 trﬁtea:?@%%c%%dl IE% %%e g%.l&le ezzlél%r Ilot%slia%%p Cj'tsh (tfor

aneter o S necessary

t he %lﬁa?gsl%ﬁe%tl G.ntt%q:vaﬁ.lél g> Vf?rt H 9 fa|2|0 oP m%-rlIO%l the

devi ave stren C|ent to sustalnn

only 1the el o e bl?ﬁcﬁlé' 1 A% i e iy RSl = ob-
5 i3 %

wei ght 6f the prepolyner retai ne on the qgui
this t%%%@%cwe%ﬁwﬁlml%@n%sEal%fratlll@:y YH 98 HeS net gtu:.des

i mport ant n the gui'de i's a col dmar gui de,

pr ef qutadht B3l the «zanst %ﬁ.»r(aﬁa)ge@f u@em@wh%%ﬂz%n%%u '?;;up—
t he above-nentioned range of fromO0.1 to 1 cm [0121]

10 It i pomiegPihdered whizdh bhe diraiRited o th@guides at ap-
propriate intervals (for example, at intervals of from
1l to 200 cm) along the lengths of the guides; and
three-dimensiocnally combined guides (in the form of a
jungle gym) obtained by combining guides (such as wires,

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

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

The materials used for producing the supporting member

25 and the guides may be the same or different.
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of the guide satisfies the formula: 0.15 <_r <_ 0.8.

It is still more preferred that the dianmeter (r) (cm

of the guide satisfies the formula: 0.2 < r < 0.6.

15 [0122] The material used for the guide is

preferably selected fromnetals, such as stainless

steel, carbon steel, Hastelloy,7hickel, titanium

chrom um alum num and other alloys, and a pol yner

having a high heat re- sistance. Anong them stainless

st eel ]sleelspé@l §Il'lleyP2‘656Pé‘f envegtipn, ddsi A&édpreferred that

surface of the guide ma treated with,, for
exanpi® PHAS g Cfc?er“Héa T S455i% & iRiPe BH GhgRey not allow

ith h 0123] Wth t
Dosi (il o Tt Ff)fcﬁ%%e” o, Ct]ﬁéﬂemert re%fﬁ%g%léﬁ?o°$ e pipe
di strj,buti.on ,pl ate, d to t, itio

P Ch TR e e R Oﬂat%geno%rlcallv
[ﬁeaga{ tf"bﬁtlé&a@{ dt erehl_s na pcehru&ul r nz )
tati on as long as %[em t'en wpreerpeo 1ri/mar feTto ‘ﬁ] rp) (cm

| yme dfzetrhedeé’dﬁﬁnr&g!‘ S dawney %s}/ £y %Mhléﬁ‘i}gﬁ firmula:

tribution plate an al'ong and 1n con
5 guide. The gui gela drt be,distribution plate may be
or may not be in’'Contact Wth each other. [0124] In

the gudeweth pgef ?'rles[%ﬂltyﬁﬁrvbﬁ%&oﬂewtﬁ% guige i h'%%d not

present invention, the guide is preferably” provided

in cwmmaﬂ%me&ﬂﬁg tthes el 8aneati s %fl% molten pre-

tribution plate. However, the guide need not be pro-
vi deghd1ymear rv&ﬁg@mrmﬁu\mg RHd endiddeds teddi§mer to fall

dISt!£§£§ and in contact with the surface of the guide, but
alsc for retaining the molten prepolymer in the polym-
erization reaction zone for a predetermined period of
time. The residence time of the molten prepolymer is
closely related to the polymerization reaction time and,
as mentiocned above, the residence time and the amount
of the molten prepclymer retained on the guide become
increased in accordance with the increase in the melt
viscosity of the molten prepolymer, wherein the melt
viscosity increases in accordance with the progress of
the polymerization reaction. Even when a molten pre-
polymer having a predetermined melt viscosity is used,

the amount of the molten prepolymer retained on the

guide varies depending on the outer surface area of the

guide. In the case of a columnar guide, the amount of
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tion plate as long as the nolten prepolynmer falling
through the distribution plate gets in contact with

the guide at an appropriate position of the guide. 15
[0125] Preferred exanples of manners in which the

guide is provided in correspondence with the hol es of
the distribution plate include: 18) a manner in which
the upper end of the guide is fixed, for exanple, to

t he upper inner wall surface of the pal ynerizer device
20 orthéh RIFHOpMeR & Perimeash 3 thee %Od&wratng varies

pol ymy erization reaction zone, such that_ the guide

ext erﬂfé’em\lé}rﬂlg}i@( lﬂ'%ﬁ%qn{]é’ﬂ](ﬂl@ (ﬁujtq‘?e'

end o0 i gatads: beckpkagy bipfe thiplnide used'IRtne
e e B el 2 R AN erencen
ond &t hﬁ‘fn'eagaftdgc? 545t d" trbo Uil e Sk, P guiae

SL?&ESP?%@%E% AW ool Wi gerainea

5 t' g¥Jkﬂ;26hnE{ﬁqgl?@ngSQEtQﬂQStBQ ﬁﬁ@%ﬁ'%@ the
ten

the ol yirer 0 pasS downwardl rough the

di str Vi
and fdz;ﬁl&éa%bngl %}%ﬂ@ Y r!:Heh%dqhe gU| |ng'Fhﬂ guide,

In contact wt

a metiiod J BN diie RIRP IRt diS @1)' Qyﬁdcﬂeo diflde is

only by liquid head or by gravity and met hod in

whi chirt hheDIBRAIMRINtAbned range of from 0.1 to 1 cm.
[0121] It is more preferred that the diameter (r) (cm)
of the guide satisfies the formula: 0.15 < r < 0.8. It
is still more preferred that the diameter (r) (cm) of
the guide satisfies the formula: 0.2 < r < 0.6.
[0122] The material used for the guide is preferably
selected from metals, such as stainless steel, carbon
steel, Hastelloy, nickel, titanium, chromium, aluminum
and other alloys, and a polymer having a high heat re-
sistance. BAmong them, stainless steel is especially
preferred. If desired, the surface of the guide may be
treated with, for example, plating, lining, passivation,
or washing with an acid or phenol.

[0123] With respect to the positional relationship be-

tween the guide and the distribution plate, and to the

positional relationship between the guide and the holes
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the distribution plate is pressurized by using a punp

or the like to thereby force the nolten prepolyner to

pass downwardly through the distribution plate. It is

15 preferred to enploy a nethod in which a

predeterm ned anount of the nolten prepolyner is fed

into the feeding zone of the pdl$nerizer device under
pressure using a feeding punp, and the nolten

prepol ynmer passes through the distribution plate and =
i s aIQ%\Eék? L F bW iy b0 Shexdritsdio mart igelar limi-
guide by gravity. [0127] In the nethod of the present

i nverf@orPt RSN 3F bt P irep ASARG L BT iRl 4y the po-
reacting an aromatic di hydroxy conmpound with a diaryl

car boV S 1R T AREF T FAmBHTD WHEPEHie sk dihefis-

i nert s, .and the re 2 |tant i nert_gas-absorbed ,

ol tﬁ%w@ﬁ% ad‘tﬁf y‘?ﬁl 1 S by gt vich the
speci fi.c. gui de-wet ti.ng 0 r-.izer deyice, e

pol yIfer} ati%ﬁerggé FoﬁngstﬁgngﬁgEF buééPPoPi@ Saftaygbe or
to 350 C._Th al yneri.zer, devi.ce used,.in the present

[ nveﬁr{aiyoﬁ1 tagbeﬁolr%/recconna{:rﬂcctalmstt}} 78 acht ,e%‘ hence,

ther%@f&if’%ﬁakﬁgaﬁﬁﬁhngeﬁ%&n h?ﬁé&i%&é&ﬁﬁf%zgﬁedgg}ce

Therefore,” an entrance of air 0

| ! an . ) 9
ymerj£&y 1@?\4:'hlfe§ UL IR S%HRFH&%S&P tg}ez gi(@.r&éernf%glprﬁ%fheerably

| evel . For t reason, it is possi

POl YBrfFidedd 119D JRALdRhind LAMRE@H WY ¥ ithe ais-

hi gher 10 than that in"the case ere a conventiona
pol y rafi A ord i@ haubigvarTeehangtakeSheblehotSbe pro-

used; however,
vided in correspondence with the holes of the distribu-
tion plate as long as the molten prepolymer falling
through the distribution plate gets in contact with the
guide at an appropriate position of the guide.
[0125] Preferred examples of manners in which the
guide is provided in correspondence with the holes of
the distribution plate include: (1) a manner in which
the upper end of the guide is fixed, for example, to
the upper inner wall surface of the polymerizer device
Or an appropriate portion of the casing at the polym-
erization reaction zone, such that the guide extends
downwardly through the hole of the distribution plate;
(2) a manner in which the upper end of the guide is

fixed to the upper circumferential edge of the hole,

such that the guide extends downwardly through the hole
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t he polynerization reaction tenperature need not be so
high, e.g., a tenperature close to 300 C. [0128] In
the pol yneri zer device used in the present 15
invention, during the fall of the prepolynmer along and
in contact with the guide by gravity, the prepol yner
is spontaneously stirred, therddy causing an
effective surface renewal . Therefore, the

pol yneri zation reac- tion proceeds even at a

rel atQfvdife Ido‘\ﬁttrellﬁyé%léirbrf@atﬁ) Tie ﬁol’%ﬁ’f’éﬁrzdtq dﬂuCh the
reaction tenperature is preferably in the range o

f r om“ B F c?%(?fc Reo B isteetiet an‘PSﬁd f%rﬁhfsdqvt?rzﬁ}*réace of
One of_ the ady, es af the d of t rese t,

eI A S AR STE A B (ol MR (igh which the
degree .can be hj d even wer. r eachl b
CenpORiy 43 MR e % BB ok It g Histribu-
zathp u5|q_ a, conventional polynerizer device having

a mectahifcaltSstirrer. One of t he reasons why a high

Qual | (924 9%;{83;&8@%@% ! EB:PRLYEILROBALC o1 ten pre-

romdi scoloration an

prop 41l ﬁmﬁﬁ} t f
pres ﬁrcnévefltt | I S that %&bpgf%zé}%d%sr%%&%&ﬁn
can a‘&% ﬁd@%e@i i R gﬁdl il AW (RAPEIAEHE fall along

[0129] In the netho of th esent 1 nvention, an aro-
Mat i G RN QRN & fde RRRNQAIe i nfe.QfHB%ij i) which

during the polynmerization reaction. The rate of the

pol yreid ZatdpN rRACtic0 R 10w de HANGFRaShIBY BeMVhId head
or by gravity and a method in which the prepolymer on
the distribution plate is pressurized by using a pump
or the like to thereby force the molten prepolymer to
pass downwardly through the distribution plate. It is
preferred to employ a method in which a predetermined
amount of the molten prepolymer is fed into the feeding
zone of the polymerizer device under pressure using a
feeding pump, and the molten prepolymer passes through
the distribution plate and is allowed to fall along and
in contact with the guide by gravity.
[0127] In the method of the present invention in which
a molten prepolymer obtained by reacting an arcmatic
dihydroxy compound with a diaryl carbonate is caused to

absorb a specific amount of an inert gas, and the re-

sultant inert gas-absorbed molten prepolymer is polym-
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t he above-nenti oned aromati ¢ nonohydroxy conpound from
the pol ynerization reaction system [0130] Preferred
exanpl es of nethods for renoving the 15 aromatic
nonohydr oxy conpound (e.g., phenol) fromthe

pol ymeri zation reaction systeminclude a nmethod in

which an inert gas which does ndil adversely affect the

pol ymeri zation reaction, such as nitrogen gas, argon

gas, helium_gas, carbon dioxide gas, a | ower hydrocar

20 b&ATIRED &Y tHelng I, specihie e wefitdinthefall polymer-
pol yneri zer device, so as to renpve the by-produced

ar onet3&E RO-Coy dittsk P OMSTUTR G 1P KSR ¥Jt s generally

entrai ned be%%he in- ert_gas, and a nethod in which,
t he @ﬂ’iﬁ@‘r"{ 3P &334 of i s ThEr POLBETdF§E, device used
reduced pressure. These neth- 25 ods may be used

conmbitiathith PEEE e P e R 79 hg rf:§ale stirrer and,
noed A ST (b MRb1o S8 L Soh g LA i ) TAE

Ty DOl (A I P ot Wi e e dde Bo-
ner 3502 ARG Gl BN S Bl gov 1evel.

pressue dt £ he Dby mer: e_%opégsﬁglcee ébs%%]lifbfnh%he polym-

present invention varies ng onthe type an

nDleQﬂhﬁ%ﬁ%ﬂdﬂyeégtﬂéﬁaé?%%fgédﬂgfé£d¥g3“H¥8H”¥?‘ﬁgdher

be produced, the polynerization”™ tenperature and the

l'i ke.tHdwavglt Mhathd he A IRIFE a conventional polymerizer
device having a mechanical stirrer is used; however,
the pclymerization reaction temperature need not be so
high, e.g., a temperature close to 300 °C.
[0128] In the polymerizer device used in the present
invention, during the fall of the prepolymer along and
in contact with the guide by gravity, the prepolymer is
spontaneously stirred, thereby causing an effective
surface renewal. Therefore, the polymerization reac-
tion proceeds even at a relatively low temperature.
The polymerization reaction temperature is preferably
in the range of from 100 to 290 °C, more preferably
from 150 to 270 °C. One of the advantages of the
method of the present invention is that a satisfactory

pelymerization degree can be achieved even at a lower

reaction temperature than in the case of the polymeri-
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pol ycarbonate is produced froma nolten prepol yner ob-

tai ned from bi sphenol A and di phenyl carbonate, the
preferred reaction pressure is as follows: when the 15
nunber average nol ecul ar wei ght of the nolten prepoly-

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

the range of from 400 to 3,000 %&a; when the number

average nol ecul ar weight of the nolten prepolyner is

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

pr ef &30 BISAT% & KEFEfe B Bt iFssodpacampving a
when the nunber average nol ecul ar wei ght of the

9 .
mol t EPREPSAIL T TS noPRSt Ran tHE, 5665CPRe VHYedshigh

i referably 30 Pa or less, nore preferably in the )
S R IET FERFTECD SRR Wy SRR g(whi ch
f the ese inventiaon i s 84 racticed, it is .
D0ss i F1EF driothl i SAP LR T yioHan Inshat s HERRSHF Le®)

T
a desjre ol.yneri zat.i on .dear usi only one . .
qui S BT TP IS Gt el Ry invention

d ' | i . f )
depend) N9, lte POl MIBK 281 a0 dedragueleh T Bdfined ac

pr odugct.i i f.y: ' arbonate, it is also
prefe%frfeeg%tol\gn%lﬁgy&é no eecrla%q%%efc'ch two or nore guide-

wet ti Il +po ' dewi n kR.Sex -
f&h{?a 1R kﬁgeh%??$da§§ e Rrecehl ?%VQQtéBFﬁ gp aro

ries, an he steps I'l1) are perforne

each ot it encHHRIBE} IdhdAlda PQ BT IRV G drthed

thereby increase the ‘polyenrization degree of the aro-
during the polymerization reaction. The rate of the
polymerization reaction can be increased by removing
the above-mentioned aromatic monohydroxy compound from
the polymerization reaction system.
[0130] Preferred examples of methods for removing the
aromatic monohydroxy compound (e.g., phenol) from the
polymerization reaction system include a method in
which an inert gas which does not adversely affect the
polymerization reaction, such as nitrogen gas, argon
gas, helium gas, carbon dioxide gas, a lower hydrocar-
bon gas or the like, is introduced intc the polymerizer
device, so as to remove the by-produced aromatic mono-
hydroxy compound in such a form as entrained by the in-

ert gas; and a method in which the polymerization reac-

tion is performed under reduced pressure. These meth-

ods may be used in combination.
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mati c pol ycarbonate. This node is preferred in that a
gui de and reaction conditions which are appropriate
fromthe view point of the polynerization degree of

the 15 prepol ynmer or the aromatic pol ycarbonate to be
produced can be independently selected with respect

to each of the polynerizer devi&es. [0134] For

exanpl e, when the polynerization degree of the

prepolynmer. is increased by using a systemin which 20

a firEt Ui d8h@et endneati 9ps6| yHednEsprdyeedcdnty the poly-
second guide-wetting fall polynerizer device, a third

gui dOEMATE FEWES . FISFferisdie d8atLon ngmaduction of a

gui de-wettin fall_pqlynerizer device and so on are
ConnEAEF IATRIE AEhe, T Gt ihd Ho Rl GRTzer de-

Fal | IS e 20 PG G dEHP HESHPAURET Y TG

52, “ SR Siar Wfe vl oF i snhme o dvice s
t f in.the fi hird d

Four (RA TR R o 1501 M AT Tes,

Fur t heyps fiherpgl égg?iﬁ%g%h?Ee%%@ﬁbh"ﬁr%grgﬁgé?in? the PBY ymer-

be the 'sane anon e polyne Vi ces.

Al terinalyl VR Mo d r{%é@&%ﬂ g{ft AteAGH Ot i Mvaries de-

perature nay be varied so t e polynerization

reacpdridihd S Wipd Srid HRReA 41 REGHAIC & M Ho-
the 10 order of arrangenment of the pol ynerizer devices

(I . ematifd yBtharddrdtd @d ad Rt i dalymerization

pol ymeri zer
temperature and the like. However, when the aromatic
polycarbonate is produced from a molten prepolymer ob-
tained from bisphencl A and diphenyl carbonate, the
preferred reaction pressure is as follows: when the
number average molecular weight of the molten prepoly-
mer is 5,000 or less, the pressure isg preferably in the
range of from 400 to 3,000 Pa; when the number average
molecular weight of the molten prepolymer is in the
range of from 5,000 to 10,000, the pressure is prefera-
bly in the range of from 50 to 500 Pa; and when the
number average molecular weight of the molten prepoly-
mer is more than 10,000, the pressure is preferably 300
Pa or less, more preferably in the range of from 20 to

250 Pa.

[0133] When the method of the present invention is
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devices in the above-nentioned system. Simlarly, the

pol yneri zati on pressure nay be the sane anong all of

the pol yneri zer devices, and, alternatively, the polym

15 erization reaction pressure nmay be varied so that

the polynerization reaction pressure is decreased in
accor- dance with the order of & angenent of the

pol ymerizer devices (i.e., fromthe first to |ast

pol ynmerizer de- vices in the above-nentioned systen.

20 [M@G]tlFﬁdreMnﬁJSepwmogmrd@Mﬂ@t Bimgraatic poly-
poly- nerizer devices (i.e., the "first guide-wetting

fal | CaFHOPIEE] hawigey ifc desdred molvawadrgtion degree using
guide-wetting fall polymerizer deV|ce") are connected

in s&qléfsoﬂ? Sdidenyetitidide {od It MO LpBey R, SaVece . How-
degr ee, is preferred 25 that the total outer

sur f §VET; réiﬁp@g,d)m(gn@n &Ihet IP@ Q‘G‘Grdtﬁat‘fe‘%’s&?qrﬁet [ & mol-
S, AT AL 1 U
L,Qtf%?ryoiw? SRR t@'ﬁ%a&al'% oplvbegiste, 58 ateo
ARG E 3 P e O GRS AR gutae-
@nen%’e O R R R i

:‘tedl %1%%Ce%nd5@'h\é ts'%@pseq%li)o a8 7T 8 PLRRYHIRG in
each of the guide-wetting fall polymerizer devices to
thereby increase the polyemrization degree of the aro-
matic polycarbonate. This mode is preferred in that a
guide and reaction conditions which are appropriate
from the view point of the polymerization degree of the
prepolymer or the arcmatic polycarbonate to be produced
can be independently selected with respect to each of
the polymerizer devices.

[0134] For example, when the polymerization degree of
the prepolymer is increased by using a system in which
a first guide-wetting fall polymerizer device, a second
guide-wetting fall polymerizer device, a third guide-
wetting fall polymerizer device, a forth guide-wetting
fall polymerizer device and so on are connected in se-

ries in this order, the total outer surface areas of

the guides in these guide-wetting fall polymerizer de-
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| ymeri zer devices have absorbed therein an inert gas.

For exanpl e, when the nolten prepolyner wthdrawn from

the first polynmerizer device has an inert gas content

15 I ower than 0.0001 N liter, the nolten prepol ynmer

may, if desired, be caused to absorb a predeterm ned
anount of an inert gas by usind2an inert gas

absorption device before the nolten prepolyner is fed

to the second poly- nerizer device. Cenerally, the

nol t e gesepelyy e iw tthex Fadrlonita graliatd driatsips: S1 2 52 2
pol yneri zer device has a rela- tively |ow viscosity ‘
and, Sfefc &4 most- -of, thereaiay Slgad2 aliSorand 54 tyrespectively,

ovi GEHTERETI D SPPrio ANt AT AEHR e first,
ol y R s - BGvT BErr s RSB PG  AB86AE 8  PRELAOPEPIDeTa
Phe B p e Fart iond Sate 4 aff ROt ae-

absom%gg'y.pmg_ﬁagngegbsmggr rﬁrglg' égﬁg}n%&gggfﬁg?ﬂbgégg\éﬁgﬁ tem-

first p I'zer devi

f ' '
Sane &.8% bl g bfegaratr'l%d %‘?J%tlk%;%f tggsgj’ﬁgﬁfiijnéﬂzta!%%on reac-

nol t én prepoly to the zer

devi ¢8.orf QLdfledat 28 iR §5RMeddENY bcd R RIONRIHIE the
pol ycar- 10 bonate is produced at a rate of 1 t/hr or

NDr € orBAHCRE AT IR ARG LY RFAMGED i e, ,

during the po-
from the first to last guide-wetting fall polymerizer
devices in the above-mentioned system}. Similarly, the
polymerization pressure may be the same among all of
the polymerizer devices, and, alternatively, the polym-
erization reaction pressure may be varied so that the
polymerization reaction pressure is decreased in accor-
dance with the order of arrangement of the polymerizer
devices {i.e., from the first to last polymerizer de-
vices in the above-mentioned system).
[0135] For example, when two guide-wetting fall poly-
merizer devices (i.e., the “first guide-wetting fall
polymerizer device” and the “sgecond gulde-wetting fall
pelymerizer device”) are connected in series to thereby

increase the polymerization degree, it is preferred

that the total outer surface area (S1) (m®*) of the
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| ymerization reaction is renoved fromthe reaction
sys- tem it is necessary to feed the nolten
prepolyner as a raw material into the polynerizer
device at a rate 15 which is higher than 1 t/hr.

[0138] The feeding rate of the nolten prepol ynmer var-

i es depending on the pol yneri zatfon degree thereof and
the pol yneri zati on degree of the aromatic

pol ycarbonate to be produced; however, for_ exanpl.e,

when FHé GRS i@ e fdinatarbuiia-eqts ipo deddd Ralyanerizer
rate of 1 t/hr, the feeding rate of the nolten .

pr epSiSiEE POG SR £a5RL PUtER SETFEOREDLSH 1) of
t/hr, which js larger than the roduction rate of the

ar ometi% Poc atfe TP f@qo&doﬁb{}%‘/"fﬁ’%tlﬁ [feedopoly-
The reaction for, produci t he ti.c pog 8

car ORI GRS FARAI: e b G O FA . € he

di aryl carbonate can_be pgrforned wi t hout using a

cata- |yst. Howdvér 1Y f2d&sEPed, the reaction can al so

be &%r flg g“% - ! rtel}.ee Ip]’_re%s %r]].'l%.% %fhea t%%at%.! ¥Ds'l.ft ef ro r.‘-3 utlvr%che areas

e
pur pose increasing the polyierization raté.

respegl oy stzh%a%gfs%' Y e ! ﬁlgdyié}gn%%ﬁ}facm ar

[imtation as lon e ca i's conventional |y

used in the art., [Q140] a es of catal ysts
i ncl ude: hydroxﬂdgs_oégéﬁgxérggri netal and of an

al kaligngeqar th PRbahetBHANCRStAQ LLEORHM Eﬁ%ﬁ%&&iﬁ’, when a

sodi um hydr oxi de, potassium hydrox- 1de and cal ci um

hydr @@ idhkald pglabMerSaldyS dedlikdld Re used, it is neces-
sary that each of the molten prepolymer fed to the po-
lymerizer devices have absorbed therein an inert gas.
For example, when the molten prepolymer withdrawn from
the first polymerizer device has an inert gas content
lower than 0.0001 N liter, the molten prepolymer may,
if desired, be caused to absorb a predetermined amount
of an inert gas by using an inert gas absorption device
before the molten prepolymer is fed to the second poly-
merizer device. Generally, the molten prepolymer with-
drawn from the first polymerizer device has a rela-
tively low viscosity and, hence, most of the inert gas
absorbed in the mclten prepolymer fed to the first po-
lymerizer device gets released from the molten prepoly-

mer during the polymerization performed in the first

polymerizer device. Therefore, it is preferred that
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earth nmetal salts and quaternary ammoni um salts of bo-

ron hydride and of al um num hydride, such as lithium

al um num hydri de, sodi um boron hydri de and tetranethyl

15 ammoni um boron hydride; hydrides of an al kali netal

and of an alkaline earth netal, such as |ithium

hydri de, sodium hydride and cal&l um hydri de;

al koxi des of an al- kali netal and of an al kal i ne

earth nmetal, such as _[|ithium nethoxide, sodium

et hoxikife BN &hIRTSRA 1iBeT0 W K dRem fxamyihfedt gfstapolymer -
al kali nmetal and of an alkallne earth netal, such as

it hthFrﬁrpﬁiﬁi‘b‘)Gedels SHEHSAA PR RECTRi& ﬁ]%eﬂ'ésltriﬂﬁt gas prior
phenoxi de, Li O Ar-OLi_wherein Ar repre- sents an aryl

gr oug:® NESHNDORE iR Sl e iRFeROLIGT & Hhovecond

3[?2%@%5 T d°f egﬂcﬁ“'hga'f'rfﬁﬁ | dnetto Ao anggtped in
soch 48 AT A S cd Ay 2106 SR Gizovvmer
oF R B B oD R (i Y S S s e
PTG o S R P
rRipr gdesent g‘(}ffbg@%&%r\/r rruzlaéq)d %ggxmpgoz ?@t ;;R3R4)

wher ejgy 4, Ithh83E§@§e84 LSz 106! 1 Red QQB%Q 1cnpolycar—

silicon conpounds 0 such as silicon oxide,

sili iRyt ﬁsetﬂx%ﬁd@éd t |d 6Qte &1 & rt%@w[ﬂ'oi‘ |rﬁcﬁQ=f‘ Since
and di phenyl - et hyl -

an aromatic hydroxy compound by-produced during the po-

lymerization reaction is removed from the reaction sys-
tem, it is necessary to feed the molten prepolymer as a
raw material into the polymerizer device at a rate
which is higher than 1 t/hr.

[0138] The feeding rate of the molten prepolymer var-
ies depending on the polymerization degree thereof and
the polymerization degree of the aromatic polycarbonate
to be produced; however, for example, when the aromatic
polycarbonate is produced at a rate cof 1 t/hr, the
feeding rate of the molten prepelymer is generally in
the range of 1.01 to 1.5 t/hr, which is larger than the
production rate of the aromatic polycarbonate by 10 to
500 kg/hr.

[0139] The reaction for producing the aromatic poly-
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et hoxysi |l i con; germani um conpounds, such as gernmani um

oxi de, germaniumtetrachl ori de, germani um et hoxi de and

ger mani um phenoxi de; tin conpounds, such as tin oxide,

15 a dialkyltin oxide, a dialkyltin carboxylate, tin

ace- tate, tin conmpounds having an al koxy group or

aryl oxy group bonded to tin, sd&h as ethyltin

tributoxide, and organotin conpounds; |ead conpounds,

such as | ead oxide, |ead acetate, |ead carbonate,

basi CARANALS el &hearF I8t & slitdr b campmdiend the
of | ead or. organol ead; onium conpounds,, such as a

quat X} SAFRAMARS AAn R REEIRah M PiEpitHitgma cata-
Compddits. SHRRVEE ok RBRY AR dBBanTeSRhiPARgn also be

oot HE F IRRIA L & HE ISR S i PR thJhaR & By purpose
R R AN T AR e o
such t?% Zdaft%ng.g}%? GeLAL &g %-lor %H:itli@uo_l.)grdel’iwﬁl )%)&iodnesas long

and a yI OXI Zirconrum a Zlrcont um ace ace-

5 tong t%%“éaltaﬂ'i}%ﬁ:e i%atc%rm&i@{%hlgﬁ/ YRR in the art.

i ndividually or i'n  conbi nati on. anmoun

cat al pSitg uS e gl e . 0 0 .
o) ritece P oaptencer ShbLUESE s8piak0 ydBices of an

nor e Jpefiar alos1f rem HE &4 @ 1K&13 4 WA h Weight . such as
based on the weight of the aromatic dihy- droxy

conmpaufthium hydroxide, sodium hydroxide, potassium hydrox-
ide and calcium hydroxide; alkali metal salts, alkaline
earth metal salts and quaternary ammonium salts of bo-
ron hydride and of aluminum hydride, such as lithium
aluminum hydride, sodium boron hydride and tetramethyl
ammonium boron hydride; hydrides of an alkali metal and
of an alkaline earth metal, such as lithium hydride,
sodium hydride and calcium hydride; alkoxides of an al-
kali metal and of an alkaline earth metal, such as
lithium methoxide, sodium ethoxide and calcium methox-
ide; aryloxides of an alkali metal and of an alkaline
earth metal, such as lithium phenoxide, sodium phenox-
ide, magnesium phenoxide, LiC-Ar-OLi wherein Ar repre-
sents an aryl group, and NaO-Ar-ONa wherein Ar is as

defined above; organic acid salts of an alkali metal

and of an alkaline earth metal, such as lithium acetate,
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[0142] In a nelt transesterification process, the po-

| ymerization catal yst used generally renmains in the

fi- nal aromatic pol ycarbonate, and such a

pol ymeri zation 15 catalyst is likely to adversely

affect the properties of the aromatic pol ycarbonate.
Therefore, it is pre- ferred thd#%the anount of the

pol ynmeri zation catalyst wused is as snmall as possible.
In the nmethod of the present invention, the

pol yFarlidiat Gratada i aative Tpragats ,erﬁntry: compounds,
perforned and, hence, the anount of the
Iyneﬁ%&hlﬁﬁtﬁﬁﬁQﬂ%ﬁﬁ s Ed AR Bt Fte ZlﬂﬁﬁPh%BPdee
ot her advanta%e of the present i nvention |s that a

hi gh PR i9QR i SY5 OXGE bPF SRS 8O-

due t the snal | aﬁDunt f the Iyner|zat qy
e g N

ggfsgerb éﬂ;ggl In th B sent_invention

Pher & B HEE HATARS | APMarh bR FORARARA 4 by the

th { I A 3 tt

poley% Fn{ze? du geéa%:tngg g% Iﬂﬁs Inq—tol:%negti n% aﬁ’ed R*

I t

o (e &%%?#&q“’aa”%ﬁbe S R

st ai g FHRel:s f.eelyin2 I 2pBh K 1
rH & thed & L. (:R RI@%SS §g Q}h hc) %hereln R,

titanium chrom um other al

havi g, aRh'%r@atarree%'sstd%'ﬂ%ed afre ; S'sﬁ‘iccﬁh%ompounds,

surface of the material may be treated Wi th
examyush RIAtdiNGedd M:AGe Pa Al 0N Aot raalkyl-

with an acid or phenol. Stainless steel, nickel, glass
silicon, a tetraarylsilicon and diphenyl-ethyl-
ethoxysilicon; germanium compounds, such as germanium
oxide, germanium tetrachloride, germanium ethoxide and
germanium phenoxide; tin compounds, such as tin oxide,
a dialkyltin oxide, a dialkyltin carboxylate, tin ace-
tate, tin compounds having an alkoxy group or aryloxy
group bonded to tin, such as ethyltin tributoxide, and
organotin compounds; lead compounds, such as lead oxide,
lead acetate, lead carbonate, basic lead carbonate, and
alkoxides and aryloxides of lead or organolead; onium
compounds, such as a guaternary ammonium salt, a gqua-
ternary phosphonium salt and a guaternary arsonium
salt; antimony compounds, such as antimony oxide and

antimony acetate; manganese compounds, such as manga-

nese acetate, manganese carbonate and manganese borate;
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lining and the like are especially preferred. [0144]

The aromati c pol ycarbonate produced by the nethod of
the present invention has recurring units 15 each

i ndependently represented by the follow ng for- mula:
[0145] O 11 -(OCQAr) - 20 [0146] wherein Ar is as

defi ned above. [0147] It is espédially preferred that
the aromatic polycarbonate has a recurring unit
represented by the following fornula in an anount_ of |
85 ndllAEumhstEPamdfas R Bh ashd it@relumegite ofa krecides
recurring units of the 92 aromatic_pol ycarbonate:

[ 01483]11‘503(’59!310’5“’(9@0Qf( (tiEan 143 mﬁqrq%w&%:eomds'
the aromatic pol ycarbonate produced by the nethod of

the prédems | HHN Gt LRI (Q@iHga alkoxides

gr oup, hydr oxy roup .or an _aryl carbonate rou

Pepr deh AR i e I oo B a7y urd scdtylace-
tone.

[0141] These catalysts can be used individually or in
combination. The amount of the catalyst used is gener-

ally from 10*° to 1 % by weight, preferably from 10°°

X

to 10" % by weight, more preferably from 10°° to 107% %
by weight, based on the weight of the aromatic dihy-
droxy compound.

[0142] TIn a melt transesterification process, the po-
lymerization catalyst used generally remains in the fi-
nal aromatic polycarbonate, and such a polymerization
catalyst is likely to adversely affect the properties
of the aromatic polycarbonate. Therefore, it is pre-
ferred that the amount of the polymerization catalyst
used is as small as possible. In the method of the
present invention, the polymerizaticon reaction can be
efficiently performed and, hence, the amount of the po-
lymerization catalyst used can be reduced. Thus, an-
other advantage of the present invention is that a high
quality aromatic polycarbonate can be produced due to
the small amount of the polymerization catalyst remain-

ing in the final aromatic polycarbonate.
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0O 11 15 -OCOAr5 [0151] wherein Ars is the sane as

Ara or Ar4 de- fined above. [0152] Wen the aromatic

pol ycarbonate contains, as term nal groups, both a
hydroxyl group and an aryl car- 20 bonate group, there

Is no particular limtation with respect to the nol ar

ratio of the hydroxyl group in tHe aromatic

pol ycarbonate to the aryl carbonate group in the

aromat i ¢ pol ycarbonate. However, the ratio is gen- ,

er al | P ¥4dm 95/ 5heoPELESNEABVERABPR  f EHREGOABONPoPRFEICU-
10/ 9Q, re preferably from80/20 to 20/80. It is es

93 H&H“ﬁ}tﬁ% MEF it RRSRIE HONS APAR G BiRd £or
has he termnal_.aryl rbonat e gr.oups,. wherein 85 %,

or bR B R R A iy O LS O K 2 Bipe
pheny] bonat e groups. .5 [0153] The arpmatic .

Dol y AR e ORIy o O S 31 TG I Gy another
i nventi y, conpri.se a plural-. ity aromati.c. .

pol y ar or?ar};?iezeﬁr:airgrjlevc fai r?sr? § eerlej'll“:rﬁa t hg‘gealrng}-fgf“il@l 18 gener-

pol yeanhonane JEI G N Lolileadd iely hausphonded.,
%ha%&erl

thereto“at Teast one side chain through :

oL AP st e o U SIELTD A aticre.

of th& el YAlYyAIRS GRN LRI Heat resistance. If de-
sired, the surface of the material may be treated with,
for example, plating, lining, passivation, or washing
with an acid or phenol. Stainless steel, nickel, glass
lining and the like are especially preferred.
[0144] The aromatic polycarbonate produced by the
method of the present invention has recurring units
each independently represented by the following for-
mula:
[0145]

0

—OCOAT+—

[0146] wherein Ar is as defined above.
[0147] It is especially preferred that the aromatic
polycarbonate has a recurring unit represented by the

following formula in an amount of 85 mol % or more,

based on the total weight of the recurring units of the
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the aromati c polycarbonate is generally fromO0.005 to
2 nmol % preferably fromO0.01 to 1 nol % nore
preferably 15 fromO0.05 to 0.5 nol % per nol of
carbonate |inkages contained in the aromatic
pol ycarbonate main chains. [0155] Wen the aromatic
pol ycar bonat e contai ns heter- ol3%hkages in the
above-nmentioned anmount, it is possible to inprove the
melt fluidity of. the aromatic polycar 20 bonate during
t he FIAMFOIiRRY WRHIR,®mat i ¢ pol ycar- bonate
W t hout. sacrificing other properties of the aro- matic
poncéPﬁ&ﬂate. Therefore, the aromatic pol ycar- bonate
cont ai ni ng heterolinkages in such an anmount is
sui table for precision nolding and can be nol ded at a
25 conparatively |lowtenperature. Thd such an
aromatic 94 pol ycarBbnate can @b used|for producing a
mol ded arti- cle h villr'u | dnt rties. Further,
by virtue of heté 6?‘% C I'n the aromatic
pol ycarbonate in fuch ananou y | possible to
shorten the nold 5 g cycle, I'ch ads to energy
saving. [0156] The aromatic pol ycarbonate produced by
the nmethod of the present invention contains
substgtial | ' ritynes r C
ol ycrtona 87 BenSiRed BiS: AR e RGPSt A arate, produced
| NVelly (e tHAE UE &l HrdRat! ORRdBIH HROHY as a
selected fromthe group consisting of an alkali neta
conmpaiteiaid Fralp, kalhypaRaft frdiPlo FPAURA idhr@bnate
anmount of generally

group represented by the following formula:

[0150]

0
-_—-o|<|30Ar5
[0151] wherein Ar® is the same as Ar®’ or Ar' de-

fined above.
[0152] When the aromatic polycarbonate contains, as
terminal groups, both a hydroxyl group and an aryl car-
bonate group, there is no particular limitation with
respect to the molar ratio of the hydroxyl group in the
aromatic polycarbonate to the aryl carbonate group in

the aromatic polycarbonate. However, the ratioc is gen-

erally from 95/5 to 5/95, preferably from 80/10 to

10/90, more preferably from 80/20 to 20/80. It is es-
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fromO0.001 to 1 ppm preferably fromO0.005 to 0.5 ppm
nmore preferably from0.01 to 0.1 ppm in terns of the

15 total content of alkali nmetal atons and al kal i ne

earth netal atons present in the aromatic

pol ycarbonate. [0157] When the anmpunt of the
above-nmentioned nmetal conpound®3¥f the aronatic

pol ycarbonate is not nore than 1 ppm preferably not
nore than Q.5 ppm nore prefera 20 bly not nore than

0.1 PFAiaddahPaespamedy the aremaraCaPodyipdiaepate has
has no influence on the properties of the araqnmatic,

pol yég‘Fbéiﬁ&f“é“ﬁHlo&&é’&d By LR ORCYPSH s hredentt ©F
invention, so.that the gromatic polycarbon- ate has

hi ghMGAE1 Pty Ches LEETEBAL A THe CHEPRER 61 GERUES adénPhenyl
invention, it is 95 nost preferred to use an aronatic
polyggF%gﬁgFg @F@Ppﬁdlyner produced froma high purity

sl DR R RTERT Relh aR  e
hal ' .
"ol O4EDALO: 130 LUlche! AR Q0En AL PDLGONLER! b

”DreiE?gﬁflngﬁ%ti%ygbg?caQ%EE%QeO&aﬁgecﬁ%ﬁ%%ﬂtwherein the

i nvent possi blfe fo pro- duce an aroratic

pol yGatharale p%q‘{/icﬁg'fb%nla%:eogi%&tnatcﬁ@in%o '%Q'itec‘&fig&g& have

nore than 5 ppb, “preferably not nore 10 than 1
Thus pondelss tHkirdel 2R0t eh s2dVaRt ad@e0lcHEne tPes@M a heter-

invention that an extrenely high quality prod- uct

whi cly1iiskbigee skredriele radwerye efrkest Tom@usednldy of an ester
linkage and an ether linkage.
[0154] The amount of the heteroclinkages contained in
the aromatic polycarbonate is generally from 0.005 to 2
mol %, preferably from 0.01 to 1 mel %, more preferably
from 0.05 to 0.5 mol %, per mol of carbonate linkages
contained in the aromatic polycarbonate main chains.
[0155] When the aromatic polycarbonate contains heter-
olinkages in the above-mentioned amount, it is possible
to improve the melt fluidity of the aromatic polycar-
bonate during the melt-molding of the aromatic polycar-
bonate without sacrificing other properties of the aro-
matic polycarbonate. Therefore, the aromatic polycar-

bonate containing heterolinkages in such an amount is

suitable for precision molding and can be molded at a

comparatively low temperature. Thus, such an arcmatic
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the presence of hal ogen atons can be obtained. [0159]

Thus, the nethod of the present invention has 15 an
advantage in that it is possible to stably and effi -
ciently produce an aromati c pol ycarbonate w t hout

fluc- tuation of the nolecular weight of the aromatic

pol y- carbonate for a long tinme.24Such advantage is
achieved by the conbined use of the nolten prepol yner
havi ng _.ab 20 sorbed therein a specific anount of _an ,

I ner ﬂ?oglé[é:aér]i?ﬂmattﬁe CSFe &I UESSL PIAuUCHaE G mepdded arti-
apparent framthe Exanples bel ow. [0160] Herei nbel ow

the [ri&s &R M ENGEIA SRY PUSPSFE-1escr | BRITIRT mpPE Virtue of
detail with.reference to ., he folloqown 25 .Examl es,

i CHeSASAL TRAD e COBa R b oA tins TG YCarbonate
scope of the present .invent.ion. In. the fO||OMAQ%ht am. 1 4-

pl es MV EHCOUE L ASPA S e s e ARSEIHEd Toh BT

b t. foll i et ds. 0161 1) Nunb

oY1 i, et i e W RHerld) NIRRT SVRTAgS
Th i

T e SYELAGE R EE HAT ELARhA Ll brBhuBlg by the

Chroqﬁk%%Ba%ﬂthﬁiglﬁkiS#VQERénEQE&9Q¥Q&%F%@a@hbdﬂgﬂtially

i zing the nolecu t conversion calibration

Curv%olqm%EEQEQ%%r“‘ﬁBwE@éP?CEhF0a§8§g§&@hﬂagggarbonate

nono- di spérse pol ystyrene sanples, erein _
DI egiHcAR LRI BHt t@l‘éntriert%rcﬁi UF GHd PRl GHANRItiDn may

représented by the foll ow
contain at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of generally
from 0.001 to 1 ppm, preferably from 0.005 to 0.5 ppm,
more preferably from 0.01 to 0.1 ppm, in terms of the
total content of alkali metal atoms and alkaline earth
metal atoms present in the aromatic polycarbonate.
[0157] When the amount of the above-mentioned metal
compound of the aromatic polycarbonate is not more than
1 ppm, preferably not more than 0.5 ppm, more prefera-
bly not more than 0.1 ppm, such a small amount of the
metal compound has no influence on the properties of
the aromatic polycarbonate precduced by the method of
the present invention, so that the aromatic polycarbon-

ate has high quality.

[0158] In the method of the present invention, it is




ing fornmula: 15 MPS = 0.3591MPS1. 131111 wherein Mdc
represents the nol ecular weight of the aromatic

pol ycarbonate and MPS represents the nol ecul ar wei ght

of the standard pol ysty- 20 rene [0162] (2) Col or of

an aromatic pol ycar bonat e: r$%tan i nj ection nolding
machi ne, an aromatic pol ycarbo e is subjected to
continuous nolding at a 25 cylinder tenperature of 290

C and a nold tenperature 97 of 90 C to thereby obtain

t est "QFEc HREFEE&h BRanisfy an qr@?@%%@oéo'%ﬁb%%emme-

of 50 mm and a thi ckness of mm The col or of

ar OB FERIRAL & 108 2o P B Wi ik dilyaroxy
e PR Sl BRI R o
thgclgg{?ge 1976 Lab D%f%{égbééﬁgﬁ’ eII mne33ég:that
ar omitite iﬁo by Stba dort il o S ey .cgﬁéf fifare wour
%FSI%SL‘%%% T ST 1A AU TRy e

CTPRANE 9T Gl LARIERN P! a3 tp%%tmqle to pro-

speci men having a ness The Tt ens

el ongaideOn | Yrdfatiihe p%qty@a&%nate having a halogen atom

content of not more than 5 ppb, preferably not more
than 1 ppb. Thus, it is still another advantage of the
present invention that an extremely high quality prod-
uct which is free from the adverse effects caused by
the presence of halogen atoms can be obtained.

[0159] Thus, the method of the present invention has
an advantage in that it is possible to stably and effi-
ciently produce an aromatic polycarbonate without fluc-
tuation of the molecular weight of the aromatic poly-
carbonate for a long time. Such advantage is achieved
by the combined use of the molten prepolymer having ab-
sorbed therein a specific amount of an inert gas and
the specific polymerizer device as apparent from the
Examples below.

[0160] Hereinbelow, the present invention will be de-
scribed in more detail with reference to the following

Examples, which should not be construed as limiting the
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test specinmen is neasured in accordance with the ASTM

D638. 20 [0164] (4) Anount of heterolinkage(s)

contained in an aromatic polycarbonate: The anmount of

the above-nentioned heterolinkage(s) (an ester

| i nkage and/or an ether |inkage) contained in an

aromati c pol ycarbonate is nmeasur®d by the nethod de 25
scribed in International Patent Application

Publication 98 No. WO 97/ 32916 [ 0165 &5) Amount  of

an alS&aRe @ fAhe FFARRE ARyt icih afRaltife fedlpwing Exam-
nmet al conpound (hereinafter, referred 5 to as

"al ké?]1e/s‘al R % FRIP SR IS WSO MFRIuTSthiaif fe@yiuated by
cont ai nedf/cg1 n aromatl c. pol ycar bonate: The anmount of

an al®#4 tal com pound(s) (in terns

o ke R ¢ ﬁ‘?n@m eg e} 2o Poh eyt A e ved SBon Mgt 2n
in a d:%ro tlccg(:jéscycqirboq:ate is nmeasured by an ICP

met ho oden ‘atom content of an aromatic

Oy Lo Aok T4 AL Ul )" of an

aronmati c p ycar- neasure

chr ongt Cec% qjéﬁea@hr?éi)g};é del permeation

pol ycar bonate vva produ usi ng a tem

CONMPIdidith b fHAHR7 WRIBA)NG dAledterde 98 Ao furan) , util-
izing the molecular weight conversion calibration curve
obtained with respect to the standard mono-disperse
polystyrene samples, wherein the molecular weight con-
version calibration curve is represented by the follow-

ing formula:
Mpe = 0.3591Mpg- *%®

wherein Mp. represents the molecular weight of
the aromatic polycarbonate and Mp; represents
the molecular weight of the standard polysty-

rene.

[0162] (2) Color of an aromatic polycarbonate:
Using an injection molding machine, an aromatic

polycarbonate is subjected to continuous molding at a

cylinder temperature of 290 °C and a mold temperature
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sorption device and a guide-wetting fall polynerizer

devi ce, each as shown in Fig. 2, which are connected

in series. Al parts of the inert gas absorption

device and the polynerizer device are made of

stai nl ess steel 25 except for nolten prepol ymner

di scharge punp 8 of the 99 iner®7 gas absorption

devi ce and aromatic pol ycarbonate discharge punp 8 of

the pol ynerjzer device. In the in- ert gas absorption
zone ¥ The § et tthprehib < i et speEimee fffferhaving a
portion of the casing is cylindrical, 5 and the | ower

t aper’edHdt 1o bR hed Ry 9% Teven qnd Grfkigkness of
Wth respect t he_di nensi ons of the inert S .
absorbtd O dePee CRAPH e G HRdEEBROVCdBa WratbRatE 18
500 c h = 400 ¢ D=200cm_d =.20 ¢ = 1500, .

and =B are il RAPETh £ i AP Aeimens
10 hal.es,  of the distributio te is.about 0.3 cm |

the pol yieriZaton “Fletal%:t% B rbzlg‘:lf%%fm Stt{éoio{glor%r?li Teron ‘nter-
de- \jge, e r, I of g |

cyli \r?' r Coa#a,[‘le ﬁege]t hé(;&]a{olv\%{rb? alpéep{kgdfpor]{h?a%ls%r?) t haend the
casi i [ . . .

di me sﬁo%s“ﬁ‘g%/%ﬁcgf p'%fg; éi{g’tms\ éé;lrr&egﬁ?%é éégPth%eEd in terms
gui desr prvigled,;Jhgrein, L = 1,000 cm h =900 cm D
=500cm d=40cm C=155 r =0.3 cm S1 = 250

nm, A =19.625 n2, B = 0.1256 n2 and A/B = 156.
Further, the dianeter of each of the holes of the

diStrﬂdmﬂj]on(Bbaﬁénbiléb@an%a%i%ﬁ‘ofhﬁnZQrbﬁﬁﬁﬁcgﬁ%lycar—
absorption device has inlet I, fromwhich a
bonate:

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

test specimen is measured in accordance with the ASTM

D638,

[0164] (4) Amount of heterolinkage(s) contained in an
aromatic polycarbonate:

The amount of the above-mentioned heterolinkage (s)
(an ester linkage and/or an ether linkage) contained in

an aromatic polycarbonate is measured by the method de-

scribed in International Patent Application Publication
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nolten prepolyner is fed to the inert gas absorption
device and uniformy distributed to guides 4 (provided
in inert gas absorption zone 5) through distribution
plate 2. The upper portion of the casing of the inert
25 gas absorption device has vacuumvent 6 (which is
usu 100 ally closed) at an uppé8 portion thereof and
introduc- tion port 9 for an inert gas at a | ower
portion thereof. Further, the inert gas absorption
devi ¢¥ hd® HY/Ba%4E - nal Jacket, and the inside of the
i nert gas absorption 5 device is heated by passing a
heat i ng nediun1through the j acket. From nolten

prepol yner dIS e punp the_ i nert gas-absorhbed
ol ted?ylérf‘épol ggnFeaft ﬁPoé}éﬁalnlnF‘@Fa fempRrand and/or

pol ynmeri zer deV|ce d unlforn1 dis- tributed to
gui d&<* £ tﬁ" B SIRAT &Y - Fifferred

5) throu h Jdi tr|b 0 Iate Th pper ) f,
Che. dasily &7 vﬁeﬂezee@ "ezwﬁa Wﬁmﬁn) cifhich
6 at ipper ortlo sthereof and.intr 0r t

9 forejlclaL |$1er gaaleflea A 16Wetr &ﬁ' ]1 or?ci (ﬁonaq:éo'

_Further gl?l e ﬂ'{ 'ifﬁ:r' Zter d Ikt%h %.lk%.ril%)g rL. h metal com-

j acket, e I NSi ynerizer déevice I's

rgnggnﬂFhfﬁ %§Eg§??ﬂfg%1 t he pr03Q£ i on %?eglkall metal

ar omafeidms eeldy %qn{eqqqfee G 1P ldanmed &s)f, O'drﬂ‘&as Qe

mol ten prepol ymer feeding zone 3 of the i'nert

abs orRfriten nd deViage MRaEaRt idyiQusl bR N tRhsured by

aromati c pol ycar-
an ICP method.

[01le6] (6) Halogen atom content of an aromatic poly-
carbonate:
The halogen atom content of an aromatic polycar-

bonate is measured by ion chromatography.

Example 1

[0167] An aromatic polycarbonate was produced using a
system comprising a guide-wetting fall inert gas ab-
sorption device and a guide-wetting fall polymerizer
device, each as shown in Fig. 2, which are connected in
series. All parts of the inert gas absorption device
and the polymerizer device are made of stainless steel

except for molten prepolymer discharge pump 8 of the



10

15

20

25

bonat e prepol yner (nunber average nol ecul ar wei ght

(Mh): 3,800) through inlet 1 using a feeding punp,

wherein the nolten aromati c pol ycarbonate prepol ynmer

had been prepared by reacting bisphenol A wth

di phenyl 25 carbonate (nolar ratio of diphenyl

carbonate to bisphe 101 nol A 92 05) and had been

mai ntai ned at 260 C. From nolten prepol ynmer feeding

zone 3 of the inert gas ab- sorption device, the

ol t efeitordRd ARRASREPoMeE g7 eandananatigpolycarbonate
conti nuously charged into inert gas absorp 5 tion zone

5 t hrBRaliss AWiR iHPhitde pokbmesl 3 fiFe f gifn the in-
along and in contact, with guides 4 to thereby _cause .

the it &?Sp@éﬁﬂwr% FABs Gt e iMRKt IR absgyption de-

pressure in_the inert gas, absorption zone was najin-

tai néd-G: 20t 6P Pa Hﬁ%tilrﬂr} Shudifify TR P gc‘égl!inmrical,
(i oual: (e Adetl an. ports 380 A0 Jnert. 985 DI MY cverse
R en RE B pRer s 2 5 ERepegBRerstor ienanert
oL G LS SE SR BRI {8408 Firein,

tapered. pgfd ign e&hgio%gkﬁ%caﬁii‘%dﬁ dglﬁnﬁ‘eci”—erédot . C.= 150°,

absorption devi'c I nuou scharge r'ough

out | gfng’ PV Q sC r}ﬁ{.geFuEEElErg $het ﬁﬁ%m%tﬂgra@flugtacﬂf of the

the inert gas-absorbed nolten prepolyner at |ower
tapengd R0rdd Ahel liiMas-1GR1E i2fh ﬁlgéﬂé idRidghA e om. In

around a predeterm ned | evel.
the poclymerization reaction zone of the polymerizer de-
vice, the upper portion of the casing is cylindrical,
and the lower tapered portion of the casing is reverse
conical. With respect tc the dimensions of the poly-
merizer device and the guides provided therein, L =
1,000 cm, h = 900 ¢cm, D = 500 ¢m, d = 40 cm, C = 155°,
r = 0.3 cm, S1 = 250 m’, A = 19.625 m’, B = 0.1256 m®,
and A/B = 156. Further, the diameter of each of the
holes of the distribution plate is about 0.3 cm. The
inert gas absorption device has inlet 1, from which a
molten prepolymer is fed to the inert gas absorption
device and uniformly distributed to guides 4 (provided
in inert gas absorption zone 5) through distribution

plate 2. The upper portion of the casing of the inert

gas absorption device has vacuum vent 6 (which is usu-
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di scharged i nert gas-absorbed nolten prepol ynmer was
continuously fed through inlet 1 of the polynerizer

de- vice into inert gas-absorbed nolten prepol yner

feeding zone 3 of the polynerizer device. From

feeding zone 3 25 of the polynerizer device, the inert

gas- absorbed nol 102 ten prepolddfer was continuously
charged into polyneri- zation reaction zone 5 through
distribution plate 2 and allowed to fall along and in

cont aetl¥idlPspildet An IPRSte RME sut fidienept and introduc-
pol yneri zati on reaction of the inert 5 Pas-absorbed

nol t et Pt Ay rerfOTHRN prashurd s Rt e Iy ATt orereot .
reaction . zone was i ntained at 60 Pa through vacuum

vent TS nd-the 1oty RS ARIVPH L dq¥iGf Rafk an exter-
L AL N BN (AN, S s
2 Bk S AR A5 Rl oy
that i SR oP 2P RRAGRR Pe BRIy REPLgRAFR=3ES, BuEP ©-
58, A SRR, TR A
or ottt SoHar AT ChT oS % CHarbe Tt o ag ar are-
LB ] SIS G I frebiion s

?giy\%rdgg%& )0dufloiaf AeXaRIdioH AUY 2. The upper
portion of the casing of the polymerizer device has
vacuum vent 6 at an upper portion therecof and introduc-
tion port 9 for an inert gas at a lower portion thereof.
Further, the polymerizer device has an external jacket,
and the inside of the polymerizer device is heated by
passing a heating medium through the jacket.

[0168] Specifically, the production of an aromatic
polycarbonate was performed as follows. Into molten
prepolymer feeding zone 3 of the inert gas absorption
device was continuously fed a molten aromatic polycar-
bonate prepolymer (number average molecular weight
{(Mn) : 3,800) through inlet 1 using a feeding pump,
wherein the molten aromatic polycarbonate prepolymer

had been prepared by reacting bisphenol A with diphenyl

carbonate (molar ratic of diphenyl carbonate to bisphe-
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3.2) and a tensile elongation as high as 98 % [0170]

The aromati c pol ycarbonate products, which were

di scharged t hrough di scharge port 12 at points in tinme

of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5, 000

25 hours after the start of the operation, stably had

num 103 ber average nol ecul ar wedghts (M) of 11, 000,
10,980, 11,000, 10,980, 11,000, 11,000, 10,980 and
11,000, re- spectively. Further, when the aromatic

pol ydtbdhatle 0pr s thadwdreers iepictt 3 ited sHeed®) the From
obt ai ned sheets 5 had no po] yner mass having too high

a molkAsh RESRMYMSS G 10| 3RS TRk ehegTly Frs ab-
a size of 1 or, less and can be visually observed

due (FPTHEQR (FEFS e L5 TRFTER @XM e PP GRRIPIate Pre-

oY T B ek Ay v ebsore-
br opert T e RO T G B i A (Afrea eo
f ' I ban- r ' h
mbov T i e efdne i F i o Aoy

; f ; . f
the CSTE dne o T drEhd Sl t SRR che B0 gas.
eart hI'H@t esaétﬁ[@)i@%{ai%éf@ﬁ)ﬂ%bﬁ]ﬁg%ié&@&{é s main-

aton) content of less than 1 p t he anount

of thehaterdl ié‘t}?ﬁgﬁicﬁba{?(}%ﬁ ai e dut e nALUR Gas

pol ycarbonate was fromO0.12 to 0.15 nmol™ % 20
through introduction port 9 for an inert gas. During
the inert gas absorption, the inert gas-absorbed molten
prepolymer (amount of the inert gas absorbed in the
molten prepolymer : 0.5 N liter per kg of the molten
aromatic polycarbonate prepolymer) falling off from the
lower end portions of guides 4 to lower tapered portion
11 of the casing of the inert gas absorption device was
continuously discharged through outlet 7 by discharge
pump 8 so that the amount of the inert gas-absorbed
molten prepolymer at lower tapered portion 11 was con-
stantly maintained around a predetermined level. The
discharged inert gas-abscorbed molten prepolymer was
continuously fed through inlet 1 of the polymerizer de-
vice into inert gas-absorbed molten prepolymer feeding
zone 3 of the polymerizer device. From feeding zone 3

of the polymerizer device, the inert gas-absorbed mol-
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Exanple 2 [0172] The production of an aromatic

pol ycarbonate was perforned using the sanme inert gas

absor ption device- polynerizer device as those used in
Exanple 1. Spe 25 cifically, into nolten prepol yner

feeding zone 3 of the 104 inert gas absorption device

was continuously fed a nol- ten d¥dmatic pol ycar bonat e
prepol yner (nunber average nolecul ar meight (M) :

3,300) through_inlet 1 using a feeding wherein

t he R P QP ORANEE %w%%bmws%ywh@m pink@dpolymeri-
been prepared by reacting bisphenol A wth dip henY
carboﬁ%ﬁ%p%n%?%?t¥%@l%O%$ i PREPYIR c3t st pbhak Eopplate 2 and
bi sphe Og% ﬁnd had been, mai ntai ned at. 260 C.

In the Jp%‘f%ewz lHeRt g 3 b%|%%w9~_tat%w guides 4 to
reactjion orned under substanti al the s

condl T RO R BT H SR ROV ESELERT L Ha EFLC HPRsSar Eng pinert
pol yneriz actjon zone 5. was_nai alned at 90 P

Phr ot e r Rt Lo LES, rm%albap%ﬂaue.ﬂbe 1 the
pol y ization, reactl
prodﬁ@{’%ﬁgroln%?glIcg y%éﬁ boha OH%aWa%on?+?ﬁﬁiE$§ %?sgg Pa
15 ¢ te 7 A t _
t/hrhﬁ{%ggl%hv a?\g%rllﬁ i C po ycandog:\#aetzj %ﬂ(?rqtzgtlon reac
whi ch. 15 t &H%% i 1

p0|ntsﬂ$% t?ne SGQif%% %ﬁiqggg%gﬁgﬂg%% %a%%ﬁng off

4, 000¢ il éﬂ@opow@%ﬁdaﬁéﬂléff@ &f %ﬁl@éstbeto lower ta-

operatlon stably had num 20 ber avetrage nol ecul ar

vei ghdesrddMboPfidn 0 of . i, casing of the polymerizer de-
vice was discharged through outlet 7 at a flow rate of
5.2 t/hr by aromatic polycarbonate discharge pump 8 so
that the amount of the arcmatic polycarbonate at lower
tapered portion 11 was constantly maintained around a
predetermined level.
[0169] The number average molecular weight (Mn) of the
aromatic polycarbonate product discharged through dis-
charge port 12 at a point in time of 50 hours after the
start of the operation was 11,000, and the aromatic
polycarbonate product had an excellent color (b*-value:
3.2) and a tensile elongation as high as 28 %.
[0170] The aromatic polycarbonate products, which were

discharged through discharge port 12 at points in time

of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5,000

hours after the start of the operation, stably had num-
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7,720, 7,720, 7,700, 7,700, 7,700 and 7,720, respec-
tively. Further, when the aromatic pol ycarbonate prod-
ucts were shaped into sheets, the obtained sheets had

no pol yner mass having too high a nol ecul ar weight. 25
[0174] Wth respect to the thus obtained aromatic 105

pol ycarbonate, various properti 93 hereof were

nmeasured. As a result, it was found that the aromatic
pol ycarto- nate contained the above-nenti oned

al kalleralvgnage modecilast aveichisoudm)i wiad larfifitht 16%, 980,
from0.03 to 0.04 5 ppm (in terns of the total content

of allKalGobretldl, 3RO, d#aoé)r?d Ak GNe 1ParA8 @nch|1l, 000, re-
atons) and had a hal oge atom (chl orine aton) _content

of | ERERHEL ﬂ'ppBur5%8r'tHHFnt beapbomatds préycarbonate
het er ol i nka e( 2 contalned in the aromatic

pol y a'F a8l 08U HeetRy e %%ﬁﬂplséleets
g [8 75 An arowat;%4% % q&?&g@%&b Jﬁgfrod ecusmqﬂﬂght
b t ' f t

i, m&%&aﬁs sedebaids WO s 8% o

devi (i%)ssa%%cf V(\l%ng e v1sv1\ietltfyn bfsfr’lelrlvelclztOI Ing(rglg 51e difference

devi ces (i . €. I'T St p merizer de
I f
SeCot ATEOTR, S B D QR 25 S0

devi g%rttl gbf 5t RelaWerd 281, %ﬁgggggﬁ@%ﬁ%ﬁ%@s).

I nert gas sorption device an
[0171] With respect to the thus obtained aromatic

polycarbonate, various properties thereof were measured.
As a result, it was found that the aromatic polycarbon-
ate contained the above-mentioned alkali/alkaline earth
metal compound in an amount of from 0.04 to 0.05 ppm

(in terms of the total content of alkali metal atoms
and alkaline earth metal atoms) and had a halogen atom
(¢chlorine atom} content of less than 1 ppb, and that

the amount of the heterolinkage(s) contained in the

aromatic polycarbonate was from 0.12 to 0.15 mol %.

Example 2

[0172] The production of an aromatic polycarbonate was
performed using the same inert gas absorption device-
polymerizer device as those used in Example 1. Spe-

cifically, into molten prepolymer feeding zone 3 of the
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pol ymeri zer device are connected in series in this or-
der. Al parts of the inert gas absorption devices and
the polynerizer devices are nade of stainless stee

ex- cept for nolten prepol yner di scharge punps 8 of

the in 25 ert gas absorption devices and aromatic

pol ycar bonate 106 discharge pu®¢ 8 of the

pol ynmeri zer devices. The first inert gas absorption
device and the guides pro-_ vided therein have
substiasmtaldap e&eogfmcm IASYSicen ¥ags corgdpiars lphfed a mol-
i nert gas absorption device used in Exam5 ple 1,

exceptETt REHOMATE diPaitcar hsmad e PréP L y@etol (é%‘“%?fer #Ayerage
di strihutign plate_ is abqout 0.2 cm The second in- ert

gas HB‘S@F{B‘( i°dn Wehdtte @R :t ew)d@rﬂ‘ﬁhd@& t'(H‘er"e'ﬁjﬁ“-’f a

have tantlally he sane . di nensi ons as those
the i &dﬁ RN Cﬂst&? BB & %Y%*bonate

except t the d| QFter of eacQic t he hal es . af

di st & é’ﬂ‘%f ?eé‘oé%ftepd‘r err?—%’& s e&’f‘?l A
t f t I d

LSSZr'%Erfdﬁ heip e By | BRAAE etea O Bt car-

lcg\r?.egéﬂ %Q%;{g@ Qﬁr &'-’h%rl]lo f the]I %%f)' %.gld hdd e en}eeintained at

espec ‘he ‘di'nensi ons o

firstg QplxﬁergéeEhedgéhgﬁegggeghgeg#EQZBBHEn¥b3§ﬂe£6zation

t herein 0 cm
Cm Ceackadt: vfas—éa%r%%x%@d dHantA a1 113 hidsame
= 0.0314 n? = 433. Furt er, the dianeter

Of e%@'ﬁcﬁftﬂd%@s hel a% @xa’rdiﬁed'ls eg&etﬁt' t?:lHa'tO'%l-@ @Jr%ésﬁlre in
about 0.2 cm On the other nd,

polymerlzation reaction zone 5 was maintained at 90 Pa
through vacuum vent 6, thereby producing an aromatic
polycarbonate. During the polymerization reaction, the
produced aromatic polycarbonate was continuously dis-
charged through outlet 7 at a flow rate of 6.5 t/hr.
[0173] The aromatic polycarbonate products, which were
discharged through discharge port 12 at points in time
of 50, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5,000
hours after the start of the operation, stably had num-
ber average molecular weights {(Mn) of 7,700, 7,700,
7,720, 7,720, 7,700, 7,700, 7,700 and 7,720, respec-
tively. Further, when the aromatic polycarbonate prod-
ucts were shaped into sheets, the obtained sheetg had
no polymer mass having too high a molecular weight.

[0174] With respect to the thus obtained aromatic



t he second pol yneri zer device and the gui des provided
therein have the sane di nensions as those of the poly-

nmeri zer device used in Exanple 1. Accordingly, SI/S2 =
750/ 250 = 3. 25 [0176] Specifically, the production of

an aromatic 107 polycarbonate was perfornmed as

follows. First, into nolten preddiyner feeding zone 3

of the first inert gas absorption device was

continuously fed a nolten aro- matic polycarbonate

pr eptﬂ%iﬁal(l?ﬁﬂ?&?rr é(/%’?léi}bg ﬂ%@q%rtww WevFfy ;measured.
2,500) through inlet 1 using a feeding pu wherein

t he terf i3 ﬂ%ﬁ%/cfé?u?ﬂﬂ] tpridle FHRR I hRPlycarto-

LA bye,az%%be'z%b'sphe“°'%%"&gas psn

R T U 0 T e .o
5 i n- gféaﬁrqg@ongtt)sr%sm'fprﬂgevﬂo% tJ1e tné)rllt q% { maetal at-

pol y e Pt épol Vier st Sont |nuous Y e

gas. S5 A SO BAh IRIAP dtonslt 4 Had rhezﬁ""l‘:’g‘m
ther egf,a n(‘i:l’@ldﬂvfﬁeﬁ agtgabrﬁ )0 Jcﬁ‘lﬂerﬁJ_ Qﬁg l | PN . and

Wi th gU|des 4 to cause the ten prepol
to ahspyb Al I HSUn9s th@%é’creeﬁﬁ%ﬁcd {)A}e dc!i?cratlr@f in

absorption zone of the first 1nert gas sorption

devi a&eNas di A, @l bokfHh O A 2 fd Imtdsaddarlmgl mol %.
nitrogen gas throughintro 20 duction port 9 for an

10 inert gas. During the inert gas
Example 3
[0175] An aromatic polycarbonate was produced using a
production system comprising two inert gas absorption
devices (i.e., a first inert gas absorption device and

15 a second inert gas absorption device) and two guide-
wetting fall poclymerizer devices (i.e., a first poly-
merizer device and a second polymerizer device), each
cf which is as shown in Fig. 2, wherein the first inert
gas abscrption device, the first polymerizer device,

20 the second inert gas absorpticn device and the second
polymerizer device are connected in series in this or-
der. All parts of the inert gas absorption devices and
the polymerizer devices are made of stainless steel ex-
cept for molten prepolymer discharge pumps 8 of the in-

25 ert gas absorption devices and aromatic polycarbonate
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absorption, the inert gas-absorbed nolten prepolyner
(amount of the inert gas absorbed in the nolten pre-
polymer : 0.04 Nliter per kg of the nolten aromatic
pol ycar bonat e prepolyner) , which was falling off from
25 the | ower end portions of guides 4 to | ower tapered
108 portion 11 of the casing ofl%he first inert gas
absorp- tion device, was discharged through outlet 7

at a pre- determned flow rate hy di scharge pu 8 so
Chat PHREDIRERAUBE (hel i RRESMRRGHeRabiqah  The

oreecl s 5 e bonal Loge, st porLion
v R Sl S L A B B o
vt AR SETHORY @ pior e I e iy Exan-

ol y Lo B (it Mhd Midabeed 1F MHACHL M des of

i nto gl Wﬂ(j&%ﬂ%rm%%%&gﬁ%t 1 ut, Pl t Fiphl second in-

pol ymeri zer device t ution plate

ther eafe ?g% aly il Tl Ay 3&3—% i);ﬂli% dAed

with guides 4 to thereby performa meri zatl on

r eactiiy-efn e Rt HHSRAI W Bhe i EIRHS drlb € those
pol ynmeri zation reaction zone of the first polynerizer

devi G Wafe MHeHRIGRI AR iR tdEBLeh W UR WBRinfle 1,
During the polynerization reaction, the produced

ol t eskciptaronR] ithep @l ierdeanaife N @Py e MVid) & the

i ncreased
distribution plate is about 0.6 cm. In polymerization
reaction zone 5 of the first polymerizer device, the
upper portion of the casing is cylindrical, and the
lower tapered portion of the casing is reverse conical.
With respect to the dimensions of the first polymerizer
device and the guides provided therein, L = 950 cm, h =
850 cm, D = 400 em, d = 20 cm, C = 150°, r = 0.35 cm,
S1 = 750 m°, A = 13.6 m’, B = 0.0314 m°’, and A/B = 433.
Further, the diameter of each of the holes of the dis-
tribution plate is about 0.2 cm. On the other hand,
the second polymerizer device and the guides provided
therein have the same dimensions as those of the poly-

merizer device used in Example 1. Accordingly, S1/S82 =

750/250 = 3.

[0176] Specifically, the production of an aromatic
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pol yneri zati on degree (nunber average nol ecul ar wei ght
(Mr): 5,300), which was falling off fromthe | ower end
portions of guides 4 to | ower tapered portion 11 of

the casing of the first polynerizer device, was

di scharged 25 through outlet 7 at a predeterm ned fl ow
rate by aro 109 matic pol ycarboh@fe di scharge punp 8

so that the anbunt of the nolten aromatic

pol ycar bonat e prepol yner (havin an_i ncreased . '

pol ynBP1¥eRTorndeqrees perfovkedtapefellowsrt sty into
was constantly maintained around a predeter 5 m ned

| evel MOFHEN dP SERAF R nbEEBH Pr &PRE yAePl whlie chirst inert gas
o ot et e B o0 OB Toof 00,00, 3L
ol e o fagil o S, i e RO L0 o
e TRR et Saf iG] Y DBt P RGOS 8 P 9B A Peeaing
Fher 2P SR L b SR e P P DB atpae e
QUid$%0éﬂm%% ﬁ€§r§9¥%g§£é§%£gg l%@ﬁc@iﬁ?ﬁ%¥€ﬁﬁeﬁgb A with

abso ert € pressure I n ert as

absor @i hRdn¢PNEar9ind e BRGPIH LIELL gﬁid?€?§ﬁ%1i9§rbonate

devi ce was hmi n- talned at 200, 000 Pa oduci ng

ni trogen, Ogshe kBT OAON 1 BEY 0SNG hQA POEL RalffadRchiNgEloss °c.
gas. During the inert gas absorption, the inert

gaS'ahﬁﬂﬁhﬁﬁl@@ﬁté?bﬁ@ﬂﬁﬁ@ﬁofd@@Inéaﬂ@#@t3Qéftﬁﬁeiﬁﬁfét in-

gas absorbed in the
ert gas abscorption device, the molten aromatic polycar-
bonate prepolymer was continuously charged into inert
gas absorption zone 5 of the first inert gas absorption
device through distribution plate 2 thereof and allowed
to fall along and in contact with guides 4 to thereby
cause the molten prepolymer to absorb an inert gas.
The pressure in the inert gas absorption zone of the
first inert gas absorption device was maintained at
180,000 Pa by introducing nitrogen gas through intro-
duction port 9 for an inert gas. During the inert gas
absorption, the inert gas-absorbed molten prepolymer
(amount of the inert gas absorbed in the molten pre-
polymer : 0.04 N liter per kg of the molten aromatic

polycarbonate prepolymer) , which was falling off from

the lower end portions of guides 4 to lower tapered
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nolten prepolynmer : 0.05 N liter per kg of the nolten
aromati ¢ pol ycarbonate prepolyner), which was falling

off fromthe | ower end portions of guides 4 to | ower
tapered portion 11 of the casing of the second inert

25 gas absorption device, was di scharged through

outlet 7 110 at a predeterm nedt48 ow rate by

di scharge punp 8 so that the anmpunt of the inert

gas- absorped nolten pre- polyner at the bottom of

| onerPREp Al bRt i B 19a5ERI brsiantl¥shelRRES s absorp-
around a predetermned_|evel. 5 This inert

gas- abs<It RV 17 + S rdbiARaRge @wﬁp¥ﬁﬁﬂhrﬂﬂt%ﬁEI@ at a pre-

f cod Tt HaT e%ﬁ"o#l”c'evﬁér%re%% FErHrie SR o et the

contlnuously rough stri | at e

Cher ISR B meetl (3F AT Re A4 Grrasrlger ac
o f%cytz&“'ze%enoe%e:rzpﬁ.@“% B o8l e pscancry

al onQna?ﬂg:é C&naré é]ecge edﬁ??ln é\peef eb3&'he dis-
I on 1 on 0?

performa polymeri reac e T nert

gas- qgﬁﬂ%gﬁg fﬁgfﬁa gng%QAQEg Fhﬁ?g %@gﬁyﬁékt$§% con-

pol ymeri I on rea I'on Zone

ol r V.,
p yreelﬂﬁ{sré; 68 MRS, MRt ;@delzatgpelpafeéﬂ %ne 3 of

vacuum vent During the poly reac

the prpduced @noiBn o PAl Yy cadponatie, fakdi nehald 1f15.é7ﬂ’1g a

the lower end portions of guides 4 to |ower ta- pered

por t i pdedilnpfpunie. casiohd m@fltte&ep&%@ngm@@ f@%al%% izeRle 3,

devi ce was di scharged through outl et t aflow
the molten aromatic polycarbonate prepolymer was con-
tinuously charged into polymerization reaction zone 5
of the first polymerizer device through distribution
plate 2 thereof and allowed to fall along and in con-
tact with guides 4 to thereby perform a polymerization
reaction of the molten prepolymer. The pressure in the
polymerization reaction zone of the first polymerizer
device was maintained at 600 Pa through vacuum vent 6.
During the polymerization reaction, the produced molten
aromatic polycarbonate prepolymer having an increased
polymerization degree (number average molecular weight
{Mn) : 5,300), which was falling off from the lower end
portions of guides 4 to lower tapered portion 11 of the

casing of the first polymerizer device, was discharged

through outlet 7 at a predetermined flow rate by aro-



10

15

20

25

rate of 7 t/hr by aromatic pol ycarbonate discharge

punp 8 so that the anount of the produced aronmatic

pol ycar- bonate at |ower tapered portion 11 was

constantly main- tained around a predeterm ned |evel.

25 [0178] The nunber average nol ecul ar wei ght (M) of

the 111 aromatic pol ycarbonat e ¥roduct di scharged

t hrough dis- charge port 12 of the second pol ynerizer

device at a point in tinme of 50 hours after the start

of tHetoperrelydarberatd dbachargrl RURP &f smttkat the amount
pol ycar bonat e product 5 had an excellent col or .
(b*- v Udie Jnpdtempronahnke IRO1 T HrkRIG o REERR Gmes (having
99 % [0179] The_aromatic, pol ycarbonate products,

whi ¢ PTWerE T /R8T R YIS i FRIGH R Ye Poriower frapered
points in tinme of 60, 100, 500, 1,000, 2,000, 3,000,

4, 00PSHtd-F! obb AP HtEEattef MR Hied Y a predeter-

oo ot L 5 M PSR S R rer was con-
L Ay st 285 8 Iy e PR e o
wer e aped. into sheets, the obtained,sheets 15 had no

pol yrrté{r% rrsgescsO Cielvjirhegr o%ashiag:hsoarpr?colt%% uc}ea?fl Wei ght .

[0180m1%yﬁh %@%&e%ﬁlkgntE%g%??&g%@t%%%%qP%aggggi% cf the

pol ycarbonat e, various p t hereo

meas W&y g Ahdrd tabd 1{1#;1% Qe dhate fh gnc?lr QR Comat ic

pol ycarbon- ate contai ne above-nenti one

al kaldd a}dedita e il iR Al w L R UL A @Y ed into

of from™0.03 to 0.05 ppm
inert gas absorption zone 5 of the second inert gas ab-
sorption device through distribution plate 2 thereof
and allowed to fall along and in contact with guides 4
to thereby cause the molten prepolymer to absorb an in-
ert gas. The pressure in the inert gas absorption zone
of the second inert gas absorption device was main-
tained at 200,000 Pa by introducing nitrogen gas
through introduction port 9 for an inert gas. During
the inert gas absorption, the inert gas-absorbed molten
prepolymer (amount of the inert gas absorbed in the
molten prepolymer : 0.05 N liter per kg of the molten
aromatic polycarbonate prepolymer), which was falling
off from the lower end portions of guides 4 to lower

tapered portion 11 of the casing of the second inert

gas absorption device, was discharged through outlet 7
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(in ternms of the total content of alkali netal atons

and al kaline earth netal atons) and had a hal ogen at om
(chlorine aton) content of less than 1 ppb, and that

t he amount of the heterolinkage(s) contained in the 25
aromati c pol ycarbonate was fromO0.11 to 0.16 nol %

112 Industrial Applicability [G1®1] In the nethod of

the present invention, a nol- ten aromatic

pol ycar bonat e prepal yner_ obtai ned by re- acting an

ar om@t @ JeFRteEriEeH Iy wiate PYdidsnhag geabdPatie SO
is caused to absorb an inert gas, and the re-_ sultant

i ner £hgds taiss Gmeetrtnsift dhrep asaity @S adsedibps meylitssy pre-
by the use of a uide-mettiqg fall polynerizer device
havi RQLAMEse &t itdes BT ©F 1ower Samsmest Rertden 11 was
by the nethod of the present invention,. a high 10

qual SRS SRIgH Yp AR oanGE &FehRd & é’(ﬂ%}ﬂ@e}lﬁxﬁﬂé‘teb WA vET -
not l.y. i,S._col orl ess bu so -has excel l.ent .
rrechgﬁlil a|lneE?Co§@Ft‘i sgocrgjr‘?%]oé‘osltta%’l PISPCHITES §ifSy continu-
COMEY '1%' g%%%lgeed %%rr%é{g%% eJ.n(ifet1 t/ipxl{toormo ‘<% fq:re(p?ﬂ er

Iong periro sSev- e housands "hour s or nore 0]

exa q-? iad .of 15 .1] A3 QU

Wi t ET(%'Iue_tGé @gt%rl?gt%l g’n ooff %thﬁe%%rrc%%éic%%g‘ vverﬁgzt%?foéj{‘é t c? and
ar 0%&1&%&%&? AL e ! RO rde_ustgl%d{%]tol?lognl e €
present 1 nvention can™be very T“advantageously enpl oyed

for the cOFBILHALAGAS iad1 HUGHaR 19 3 @TRIE Ghe sec-

pol ycarbonate and”i s “of great 20 conmercial val ue.
ond polymerizer device, wherein the inert gas-absorbed
molten prepolymer was allowed to fall along and in con-
tact with guides 4 to thereby perform a polymerization
reaction of the inert gas-absorbed molten prepolymer.
The pressure in the polymerization reaction zone of the
second polymerizer device was maintained at 70 Pa
through vacuum vent 6. During the polymerization reac-
tion, the produced aromatic polycarbonate falling off
from the lower end portions of guides 4 to lower ta-
pered portion 11 of the casing of the second polymer-
izer device was discharged through outlet 7 at a flow
rate of 7 t/hr by aromatic polycarbonate discharge pump
8 so that the amount of the produced aromatic polycar-
bonate at lower tapered portion 11 was constantly main-
tained around a predetermined level.

[0178] The number average molecular weight (Mn} of the
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113 dains 1. A nethod for efficiently producing an
aromati ¢ pol ycarbonate, which conprises the follow ng
steps (1) to (Il1l): 5 (1) treating a nolten aromatic
pol ycar bonate pre- polyner, obtained by reacting an
aromati c di hydroxy conpound with a diaryl carbonate,
with an inert gas to thereby cddde said nolten

prepol yner to absorb said in- ert gas, thereby

obtai ning an inert gas-absorbed nolten 10 prepol ymer, .
wher &LPTEfd CapRliyicasoosdite Preduciasigshaggesedhinpugh dis-
said nolten prepolyner is from0.0001 to 1 N liter

per E§edPes BoFthdiz &f MC@%W&Wﬁ% &eé’lce at a
pol yner,, wherein the N liter means the volunme in terns

of IFF@P-oﬁanﬂ€FSC§s5ﬁe§§WF aJﬁ&éit@ﬁésﬁéﬁﬁapfté§F1§Pera'
perature and pressure condi tions, edln sai d

i ner - 1§%s ¥455s dribed o ARen Epealﬁﬂl H Y& ax bonate product

00 SBAEPH B BOITER 18 G808 () B4 cenein

conpr|3|n . ca5|2ﬁ_haV|n an |nIet for said inert

gas- TS R L &rgﬁoliher an inert gas-absorbed

| -
o é%g@9g;§g§%Z§¥Bm£€§Q ﬁ81g8§§b833#& gPSSuéEQSGQH?BE were
po'gn rb%%ﬁggﬁ%gﬁx%%g%Fﬁh%%hégﬁ% Rl honed PRGN time

of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5,000
hours after the start of the operation, stably had num-
ber average molecular weights (Mn) of 11,530, 11,530,
11,500, 11,500, 11,510, 11,500, 11,520 and 11,510, re-
spectively. Further, when the aromatic polycarbonate
products were shaped into sheets, the obtained sheets
had no polymer mass having tco high a molecular weight.
[0180] With respect to the thus obtained aromatic
polycarbonate, various properties thereof were measured.
As a result, it was found that the aromatic polycarbon-
ate contained the above-menticned alkali/alkaline earth
metal compound in an amount of from 0.03 to 0.05 ppm
(in terms of the total content of alkali metal atoms
and alkaline earth metal atoms) and had a halogen atom
(chlorine atom) content of less than 1 ppb, and that
the amount of the heterolinkage{(s) contained in the

arcmatic polycarbonate was from 0.11 to 0.16 mol %.
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114 with said inert gas-absorbed nolten prepol ymer
feeding zone, and an outlet, for an aromatic

pol ycar bonat e, po- sitioned subsequent to and
comuni cating with said po- lymerization reaction
zone, 5 an evacuation device provided in association
with said polynerization reacti¥f? zone of said
casing, and a w thdrawal device provided in
association with sajid outlet of said casing, said

pol y i having a space 10 which
has a |de securel hel d therein and extendi ng
down Mt H&r PRy %‘&&H"dsé’ifd the PrESERSt oY eF‘g&EPi ot mel-

frgln;e bei quﬁ%?%}ﬁlrf?t ecg]é, a-}’aomriaﬁ#g i nert ﬁas aqit?ahbr%jﬂ Ty, re-
22?8%%2% T %Loi%%a; yqe&f dip “g'rc:os%qc;}'pf{;f%gew' vyt

zone ccorlgmrﬁtlceia) 52 ause z-gcgjlc:}”g erl Zat%tog%agggcéﬂcimche re-

Zzone ow ng Sal I nert as a

ol t e,

al ong ano'l-’\ % ﬁg sk%%?%tﬁe 83&% wéﬁélg’rﬁ% § goiym-
ins r }&&n%

effe?}lﬁlnzgﬁp%n%{r% éggé ?lﬁonap sal [ nerté gas- a%%olr b edr:Lzer

Mol t PP UMBg (L s ORI BN AHQIRL | &t is surprising

pol ycar bonat e, mhereln sald casing In sai

gui da-pt t e i Indtod >t WY I8V i G8ddidigsS.a igh

its pol ymerization reac
quality, high performance aromatic polycarbonate which

not only is colorless but also has excellent mechanical
properties can be stably produced on a commercial scale
at a rate of 1 t/hr or more for a long period of sev-
eral thousands hours or more (for example, a period of
time as long as 5,000 hours} without fluctuation of the
molecular weight of the aromatic polycarbonate. There-
fore, the method of the present invention can be very
advantageocusly employed for the commercial scale pro-

duction of an aromatic polycarbonate and is of great

commercial value.
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115 tion zone, an upper portion defined by an upper
periph- eral side wall and a | ower tapered portion
defined by a |ower peripheral wall which is inclined
toward said outlet and continuously extends
downwardly from said 5 upper peripheral side wall,
said | ower tapered portion havilf said outlet at the
bottom thereof, so that the produced aromatic
polyc§rbpnate falling off fromsaid guide flows down
on arkd urface of said | ower pe- ripheral wall of

said | ower_ ta orti to s 10 utlet wher ei n

S5t d Tyui 0@ A, T 1S iRt i R arraognatlc
the foll ow char act.e stlcs 5): t he

open i AR L IS (G5 Er%r#%ﬁ#éﬁ f%"r]o% ng S
of s |d gﬁ@ﬁ portlon of said casing sat- 15 isfies

t he féTI g fornula: 0.7 < A< 200; (2) said

s V110 L ) A, S80S (B AR, -
TS Ao Aot sl e
g i SRS 5 o o
port'ﬂHbﬁHH&td&hdé"gﬁlé“ﬂolten prepolymer to absorb said in-
ert gas, thereby obtaining an inert gas-absorbed molten
prepolymer, wherein the amount of said inert gas ab-
sorbed in said molten prepolymer is from 0.0001 to 1 N
liter per kg of said molten aromatic polycarbonate pre-
polymer, wherein the N liter means the volume in terms
of liter or liters as measured under the normal tem-
perature and pressure conditions,
(IT) feeding said inert gas-absorbed molten pre-
pelymer into a guide-wetting fall polymerizer device
(a),
said guide-wetting fall polymerizer device (a)
comprising:
a casing having an inlet for said inert gas-
absorbed molten prepolymer, an inert gas-absorbed mol-
ten prepolymer feeding zone positioned subsequent to

and communicating with said inlet, a polymerization re-

action zone positioned subsequent to and communicating
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116 face of said | ower peripheral wall of said | ower

ta- pered portion, as neasured with respect to a

vertical cross section of said casing, satisfies the
following fornmula: 5 120 <_ C 165; (4) the length (h)

(cm of said guide satisfies the follow ng fornul a:

150 <_ h 3,000; and (5) the totallduter surface area

(Si) (nm2) of said 10 guide satisfies the follow ng
formula: 2 < Si <_ 5,000, and wherein the aromatic

pol ychHHbriE & | 97 direrhiorked el tgn Propplpgrer feeding
nmore. 15 2. The nethaod according to claim 1, wherein

sai d %Rile'peﬂn%&ﬁl%]fﬁtsaﬁ%‘r é&é.%@om%twmqﬂmacmonate: po-
sai d Iowe £ red portion of_ said casi ntg IS reverse

coni cat Dettq ARG FTYRIFAT (R B T 1Rl d Po-
i nner. di anget e of sald upper portion, the
Iengt%VT%Bl?%ﬁﬁOéﬁgﬁéFégﬁ yer pgftloﬁ t he i nner

di anet er out | et al | engt.h (.h

(cm of sal% n(‘jc}eagcsla? “%/V % lfoo‘ﬁcg‘?/@rfd"faosr t(lgn with

%2(7) 3 l% ]po%erlz;tlé% %e Ct O 05ne<—otL/SDard§ C'Saps r?nd

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

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

said polymerization reaction zone being separated
from said inert gas-absorbed mclten prepolymer feeding
zone through a distribution plate having a plurality of
holes, through which said inert gas-absorbed molten
prepolymer feeding zone communicates with said polym-
erization reaction zone, and

(III) allowing said inert gas-absorbed molten aro-
matic polycarbonate prepolymer to fall along and in
contact with the surface of said guide in said polym-
erization reaction zone, thereby effecting polymeriza-
tion of said inert gas-absorbed molten prepolymer to
produce an aromatic polycarbonate,

wherein said casing in said guide-wetting fall po-

lymerizer device (a) has, at its polymerization reac-




10

15

20

25

h - 20 < L < h + 300. 3. The nethod according to

claim1l or 2, wherein said guide is columar, and the

di aneter (r) (cm of said 5 guide satisfies the

following formula: 0.1 < r _< 1. 4. The nethod

according to any one of clainms 1 to 3, wherein said

gui de-wetting fall polymnerizer debddce (a) 10 has

connected thereto at | east one additional guide

wetting fall polynerizer device (b), said at |east one

addi t56HhI 2R d AWSRR STy B 1 GIbIGRfeimet N WPRay) periph-

havi ng said characteristics (1) to (5), with the_ pro-

vi so Hifk SutEh v ot @ ia ﬁQﬂe%dzﬂRﬁlﬁﬁalpﬁﬁld?él kiR by a
are used, t

15 fal | pol ynerizer devi b o |
pol Y MM SEEERRHET (1AL B gt B 1 IR T
st 0 S e PPy e S B R A T Eon said
ol yEH SRR 5k e o Sl aiEr ddberea portion

pol y%‘?arxﬁg‘g:ifatss?eipc{ X Clge)q:. iag:. ﬁLeg k%)éﬂqq]ograv}ﬁ'}etf f aAc% othat the

pol yneri Vi ce accor di'ng

[ ai . 3 . . 1. nol . '
ge\all: :Per%(da a? %r?gaad &%dil- ’Blg t%ﬁédie%ug el-1 t(%/ﬂr%rélgﬁ said
| i ' ; to . -
her & TR St e SR ST Ry o v
the guidfusedidn ¥ GO AWt Wik rd@ldoROl oH®Id Z8ig

device(a) and the total outer surface
outlet,

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

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

0.7 < A £ 200;
(2) said guide-wetting fall polymerizer device (a)
satisfies the following formula:
20 < A/B £ 1,000
wherein A is as defined above for said
characteristic (1) and B represents a
minimum opening area {m?’) of the cross
section of said outlet;
(3) the angle (C) {(°) between said upper periph-

eral side wall of said upper portion and the inner sur-




area (S2) (nm2) of the guide used in said additional 5
guide-wetting fall polynerizer device (b) satisfy the
following formula: 1 < S1/S2 < 20. 6. The nethod
according to claim5, wherein the aro- 10 matic

pol ycar bonat e produced in said guide-wetting fall

pol ymerizer device (a) is treatedl@ith an inert gas to

t hereby cause the aromatic pol ycarbonate to absorb

said _inert_gas prior to the feeding of the aromatic

pol yd&ce sifhatdld ¥ aiRe ERIToh a2 uife-atd i Igprer ta-
fall polyper- 15 izer device (b)., 7. An aromatic )

pol y R I A IRATHE Tt HdY ToIPefly he gfertical
clains 1 to 6. 20 8._The aromatic polycarbonate ,
accorthif tFH R ML 53 GRHIY 2 R Gifefstdif following

content_ of 10 ppb or less, and contains at |east one

netaﬁgggﬁg€bnd sel ected fromthe group consisting of
g an al kali et al corrpound< ancl< an al - kaline earth netal

conpound in an amount?bf= £ om'®3001 25 to 1 ppmin

L 2, 09 SRS M PPl Ao

and al kal i ear 0 he  ar

pol ycg{eb%l%ﬁq%orfg%&%ozpcl aim7, which has a

hal ogen at om cont®ent pb or less, and 5 contains
consi ot ing of an-al kel et & coNSouREand an al -
kal ine eard) ma{al: AQYUPHNRGY EAF AP W Lf (J10Me2) 082 saia
10 guide satisfies the following formula:
2 £ 81 £ 5,000, and

wherein the aromatic polycarbonate is produced at

a rate of 1 t/hr or more.

15 2. The method according to c¢laim 1, wherein said up-
per portion of said casing is cylindrical, said lower
tapered portion of said casing is reverse conical, and
said outlet is cylindrical, wherein the inner diameter
(D) (cm) of said upper portion, the length (L) {(cm) of

20 said upper portion, the inner diameter (d) (cm) of said
outlet and said length (h) (cm) of said guide satisfy
the following formulae:

100 £ D £ 1,000,
5 < Db/d £ 50,

25 0.5 < L/D < 30, and
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to 0.5 ppmin terns of the total content of alkal

metal atons and al kaline earth netal atons. 10 10. The
aromati c pol ycarbonate according to claim7, which
has a hal ogen atom content of 1 ppb or |ess, and
contains at | east one netal conpound selected fromthe
group consisting of an al kali netlal conpound and an al
15 kaline earth netal conpound in an anount of from
0.01 to 0.1 ppmin terns of the total content of

al kali netal atdnes &i9d <allkal hne @8Pth netal atons.

11. The aromatic pol ycarbonate according to any one of
20 claims 7 to 10, which conprises a plurality of
aronatlc charbonate mai n chai ns, wherein said
plurality ﬁ? |%CC|‘§HTC§FCTEH Heh et i h Ahad 'né”herem said
coIIectlvehéﬁhave bonded thereto at |east one si

chai PO UGh SPHEIAL . AMhikhe Tt Flonl $We e saia
group co S|st of an es 25 1in e and an et her
Pl kS, ey e e Liring "5

heterollnkage contalned |n sald aromati c polycar-
bonate is from 023 0¥0551ml % per nol of carbonate
| i nkages contained in said plurality of aromatic poly-
carbonate mai n chai ns.

4. The method according to any one of claims 1 to 3,
wherein said guide-wetting fall polymerizer device (a)
has connected thereto at least one additional guide-
wetting fall polymerizer device (b), said at least one
additional guide-wetting fall polymerizer device (b)
having said characteristics (1) to (5), with the pro-
viso that when a plurality of additional guide-wetting
fall polymerizer devices (b) are used, the polymerizer
devices (b) are connected in series, and wherein said
steps (II) and (III) are performed in said at least one
additional guide-wetting fall polymerizer device (b) to
thereby increase the polymerization degree of the aro-
matic polycarbonate produced in said guide wetting fall

polymerizer device (a}.

5. The method according to claim 4, wherein said
guide-wetting fall polymerizer device (a) has one addi-

tional guide-wetting fall polymerizer device (b) con-
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nected thereto, and wherein said total outer surface
area (S1) (m?) of the guide used in said guide-wetting
fall polymerizer device (a) and the total outer surface
area (82) (m?) of the guide used in said additional
guide-wetting fall peclymerizer device (b) satisfy the
following formula:

1 £ 81/82 < 20.

6. The methed acceording to claim 5, wherein the aro-
matic polycarbonate produced in said guide-wetting fall
polymerizer device (a) 1s treated with an inert gas to
thereby cause the aromatic polycarbonate to absorb said
inert gas prior to the feeding of the aromatic polycar-
bonate into said additional guide-wetting fall polymer-

izer device (b).

7. An aromatic polycarbonate produced by the method

of any one of claims 1 to 6.

8. The aromatic polycarbonate according to claim 7,
which has a halogen atom content of 10 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.001

to 1 ppm in terms of the total content cf alkali metal
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atoms and alkaline earth metal atoms.

9. The aromatic polycarbonate according to claim 7,
which has a halogen atom content of 5 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.005
to 0.5 ppm in terms of the total content of alkali

metal atoms and alkaline earth metal atoms.

10. The aromatic polycarbonate according to claim 7,
which has a halogen atom content of 1 ppb or less, and
contains at least one metal compound selected from the
group consisting of an alkali metal compound and an al-
kaline earth metal compound in an amount of from 0.01
to 0.1 ppm in terms of the total content of alkali

metal atoms and alkaline earth metal atoms.

11. The aromatic polycarbonate according to any one of
claims 7 to 10, which comprises a plurality of aromatic
polycarbonate main chains, wherein said plurality of
aromatic polycarbonate main chains collectively have
bonded thereto at least one side chain through a heter-
olinkage selected from the group consisting of an ester

linkage and an ether linkage, and wherein the amount of
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said heterolinkage contained in said aromatic polycar-
bonate is from 0.05 to 0.5 mol %, per mol of carbonate
linkages contained in said plurality of aromatic poly-

carbonate main chains.



