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

I nvention [0001] The present invention relates to a
guide -wetting fall polynerizer device for producing
an aro- matic polycarbonate. Nbre particularly, the
present invention is concernedlwith a guide-wetting
fall poly 10 nerizer device having a specific
structure, which is for producing an aromatic
poIyEéEBEnQEezﬂﬁcﬁﬂggﬂgﬂgﬁn aronatic polycarbonate
prepol yner on a commercial_ scal e rate o 1t/

or nore, %ﬂgyg?ﬁlz?ﬁl?ﬁe R S |£§? d§V|C§C1ng dlromatic
nol ten,aro t|c ol ycar bonat e prepol yner 15 obt ai ned
by r@%EY?ﬁ gh? Sgonatic di hydroxy conpound with a

di aryl carbonate is allowed to fall along and in
contact with the surface of a guide, thereby effecting

pol y é&éag'oghgflhggngg en prepolyner to produce an
aro nggre—petyearbeﬁafe——ég [0002] By the use of the
po'yﬁﬁbbi'”ﬂﬁyéﬁ%éghé'¥ivéw£ﬁﬁﬁ&éﬂaﬁagléa1afqﬁhdw

qual i gh performance aronatic pol ycarbonate

“h'CthEEFHg ¥al$ 8h9ﬁ5§§§e9uhevﬁhéofB%Sp%éﬁﬁbﬁﬁgtan aro-
mechani ca ropert es’can be stably produced at a

rate f ovA-d fieni1ed-13p, afhd | t
(formggaéppémpcgkbgﬁéggs §4ooo%ﬁghrs) mhé?eln ZgM%Sen

invention is concerned with a guide-wetting fall poly-

merizer device having a specific structure, which is
for producing an aromatic polycarbonate from a molten
aromatic polycarbonate prepolymer on a commercial scale
at a rate of 1 t/hr or more, wherein, in the polymer-
izer device, a molten aromatic polycarbonate prepolymer
obtained by reacting an aromatic dihydroxy compound
with a diaryl carbonate is allowed to fall along and in
contact with the surface of a guide, thereby effecting
polymerization of the molten prepolymer to produce an
aromatic polycarbonate.

[0002] By the use of the polymerizer device of the
present invention, a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties can be stably
produced at a rate of 1 t/hr or more for a long period

of time (for example, as long as 5,000 hours), wherein
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the nol ecul ar wei ght of the aromatic pol ycarbonate can
be maintained at a desired level. Therefore, the poly-
neri zer device of the present invention can be very
ad- vant ageously enpl oyed for the comrercial scale
produc 5 tion of an aromatic polycarbonate. Prior Art
[00031 In recent years, aronati & pol ycarbonates have
been wi dely used in various fields as engi neering

pl as- .10 ti.cs having excellent properties w_th respect

p
to h&de medissuddde Waighictl ddiss eaniat i ApimaghRgpate can
and the |like.. Wth respect, to t hads for produc
ar o B2 RO G P SE Rt UE etudi d6SFagere . the poly-
her et of are been . mad t he nmet hads studied, a
pr oc 8§ 1EH i%ﬁv&gear?%lﬁentpérergfatall“a’&”}&@ﬁ’dé??é’aﬁeoﬁ’ ery ad-
bet ween.an aromatic _di hy- Qxy .conpound and phaosgene
(e he o0 e T rmg v e e PR s RS Hrodue-
co r.cial i . i - bj
PyaraRTb Rt HeSRRY BelyteiHtnrt e cquent 1y re-
ferred to as "bi sphenol A") can be nentioned as a rep
20 resentative exanple of the aromatic di hydroxy
conpeyng., Q0041 However, the interfacia
pol ycondensati on proc- ess has problens in that it is

necesgaion ]t OTHSB=PAAE- v8SPE, WbhRhthis PBLFERPHSnatBA! have
it is necessary to use"a very l|large anount of

met hpe@me wilileQh/ et i3 RAIMMRII 22122 ia@N 3QJi¥R™ring plas-

which is considered to be harnful to 3 human health

and the semahiigRmeRice 1MReeigroRidtle@Neith respect to heat
resistance, impact resistance, transparency and the
like. With respect to methods for producing aromatic
polycarbocnates, various studies have heretofore been
made. Of the methcods studied, a process utilizing an
interfacial polycondensation between an aromatic dihy-
droxy compound and phosgene (the so-called “phosgene
process”) has been commercialized, wherein 2,2-bis(4
-hydroxyphenyl)propane (hereinafter, frequently re-
ferred teo as "bisphenol A") can be mentioned as a rep-
resentative 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 poisonous; that it is necessary to use a
very large amount of methylene chloride as a polymeri-

zation solvent, which is considered to be harmful to
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chloride is used in an anmount which is ten tinmes as

| arge as the anount of the aromatic pol ycarbonate pro-
duced; that a reaction apparatus is |likely to be cor 5
roded with chlorine-containing conpounds, such as by-
produced hydrogen chloride, by-produced sodi um
chloride, and nethylene chloride used as a sol vent;
that diffi- culties are encountered in separating and
removing chlarine-containing inpurities (such as

sodi MR HEadd @rgh & hee STyFACTIRANTY| dfte RS Meddyy L ene
whi ch _adversely af- fect properties _of the aromat,ic

pol y CArseristte 15 dFCedn Fh@MWRE Which decdsntyines as
handl.e a | arge_anount of waste mater,cog%ginin

ot nyHREHE AT Ge AT P T S SOTRF 1 Grdefarbonate pro-
O DAL LT B 8 A e
T L DB S M, g o
bonatS Ty SOATCR T sabratine A B ARHF (poriae,

20 [ fi ' e
20 SShLERCRERER, ST Ll B e OO Lottt

di phenyle ie(‘sa%w%ﬁq%)quﬁze%%h;}g{r gs)%:aﬁcta"’]:ti% n\gﬂd & movd',ng

renovi ng an aro- nmatic nmono conpo produce

(sucha$ MmNkt fiHARt NeRAUIiIdY | Whch as sodium chloride
pol ycondensati on reaction system 25 Contrary to the

I Nt e EhC irdls iRRla)C fRASASAMIORHIAGRES,, Whildle dRidrsely af-

transesterification process has an advantage
fect properties of the aromatic polycarbonate produced;
and that it is necessary to handle a large amcunt of
waste water containing methylene chloride and an unre-
acted aromatic dihydroxy compound (such as bisphenol A).
[0005] As a method for producing an aromatic polycar-
bonate from an aromatic dihydroxy compound and a diaryl
carbonate, a melt transesterification process has con-
ventionally been known, in which an aromatic polycar-
bonate is produced by performing an ester exchange re-
action between an aromatic dihydroxy compound (such as
bisphencl A) and a diaryl carbonate {such as diphenyl
carbonate) in the molten state, while removing an aro-
matic monohydroxy compound produced (such as phenol)

from the equilibrium polyccondensation reaction system.

Contrary to the interfacial polycondensation process,
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in that a solvent need not be used. However, the nelt
transesterification process has the foll ow ng serious
probl em The transesterification is an equilibriumre
5 action, and the equilibriumconstant thereof is
small. Therefore, the equilibriumreaction does not
proceed unless the produced ardmatic nonohydr oxy
conmpound (such as phenol) is efficiently renoved from
the surface of a nolten reaction m xture obtained, by

t he ttHgndeditetivainses teqtlifdeation peos@sidias, &0 Gdvantage
proceeds, the viscosity of a polyner being forned
i ncr dds&dakud R LS HIEGRICT S M€ Dol YRERVSAr i bhe melt
reaction and, hence, it becones _difficult to renove |,
ef f i CFEMESP LET EIGRHHE RRRARRF &3P Wit 1P st OUs
h 1) .f th I i zati ar 15 ti .
Uhus PRRRYS T« CAFf FFEOFESE O AeRFBLGoR RPgRN BalfeeoBtum e-
DO S RS et RS it g e
Pol yoandensal o i Qeess Shali i Qdiclng. 2 RAY A proceed
ensation pol'ymer (s as a pol'yamde or a polye tef3

20 ot el Jhan an, oty %r%?ﬂoa)rﬁ%f gr%hﬁréiﬂgg&a@g@qugd (such

pol ycon-"densat iFon process pr

pol ycar = ahe : d.0l ;oW I
& %glr%nhoq) ll'éa%ftffll%le (}ég}pﬂgquoﬁfe@ﬁg; Ft\fféq_s%rf,ace of a

prepol y av- ing a low ) of g}ynerlzatlon

(€. Imold e SeRM W MBAVIRY At AR U8, Uhd damARUeri £i-
15 to about 20) 25 has an extrenmely high nelt

vi scesittiyrandashenee oh?mb%iéat@bﬁfbgébbeﬁg, the viscosity

effectively faC|I|ta?e he surface renewal
of a polymer being formed increases during the progress
of the polymerization reaction and, hence, it becomes
difficult to remove efficiently an arocmatic monchydroxy
compound (such as phenol) from the peclymerization reac-
tion system, thus making it difficult to achieve a high
degree of polymerization with respect to a polycarbon-
ate produced. That is, differing from the case of a
melt polycondensation process for procducing a polycon-
densation polymer (such as a polyamide or a polyester)
other than an aromatic polycarbonate, the melt polycon-
densation process for producing an aromatic polycarbon-
ate has the following problem. Eveﬁ 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
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of the prepolymer by usual agitation. Therefore, sepa-
rati on of an aromati c nonohydroxy conpound (such as
phenol) fromthe surface of the polynerization
reaction 5 m xture does not occur, so that it becones
i npossi ble to produce an aronatic pol ycarbonate
havi ng a high de- gree of polymérization (e.g., an n
val ue of about 30 to about 65) which is required of
an aromati c _pol ycarbon- ate product for practical use.

Thi s G3ESBCEAt Foneififets ivsdun fegitidake theosygface renewal
Various polynerizers have been kngwn for use in

pr odGdi AGCaPSFROLY™MES P¥alERat 8915 HiRe nefherpinte. sepa-
esterificatiaon process. A vertical agitation type po-

Yo rPEdPe Gl BBed Tae 15 MERAI SO RYs CHTBES B o RS

15 a snmal |, .scal e oduction in_a Laboratory. The .
vor s phaRo1y o FRoh Bhel St 'Btel Bl L Oy 2 an geaction
agitator is .advantageous._in th it .exhi bits hi.gh .

o) UMt FRRE BB S "Rkl thall A Bedaie dbesible
so t hat I ri.- (] 0N I | e e .

20 BB ERBLUIE b 280000 R M boRGe AP 8 nigh de-
I nt e%g%_% £¢ %%%}%%%i&%rt"o%a!(ea}%].t Aznl HOYaYRE of about 30 to
pol yrreri zer for “t he production~of an aromatic

pol y‘a%mnl%ts? %i@h‘:q_@c@r& ' at&e.%icza!feant gggﬁn@tli%wy%%-mn-

rous prob em aril ses. | Is Inten to usé the

vert heal pagidikl ¢drt YReReluIerisger TRIst PRoBPERELE! #b11
25 scal e production of an aromatic pol ycarbonate, it

IS 6xnwwint Yal lkhel BROSSIi bl e to effectively agitate the

pol ym
[0006] Various polymerizers have been known for use in
producing aromatic polycarbonates by the melt trans-
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
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erization reaction mxture. Therefore, as nentioned
above, it becones difficult to efficiently renove an
aromat i ¢ nonohydr oxy conpound produced (such as
phenol) 5 fromthe polynerization reaction system so
that an aromatic pol ycarbonate having a desired
degree of po- lynerization canndt be produced. [0007]
Specifically, a large scale vertical agitation type
pol yneri zer. generally has a greater ratio of the

, 10
| i QUi RS RIS Wlsort e R G Erel Y Rt R i Gndilie polym-
scale one. In other words, the depth of a reaction .
i xt GO A 4 BRI A S0 THELEEOT S s AFa Rt ioned
and, _hence,. the pre e in the lower_part of the
ot AR 1 e St T o S e A Oy (fove an
even if the 15 deqgree of vacuum of the,pol ri zation
e ae ATt TS Bhe SO oS aReed BiAE 48 hhenol)
degr of .pol ym- _erization, the J ' i 0
o St RO Oy I IR Do that an
the r O 1 %t ' ) _
bt Sl BELES AT nd PR PdsYed Megree of po

o 1T GBS FETR? k38 PR e teale

verti cadoAgi 3l i4R8 yROLY MRkigEe s dag USR8 ANl ¥igitation
the production of a prepolynmer having a | ow degree of

pol ynBFieZ 33d BRre Fie P i 101 P 1RO4 VAR rdivd NOrBc T8 &5 the

sired ‘degree ‘of polynerization, it is necessary to sub
7 | ectqiite WEER WEert w8 200 sleHeea ofhan a small

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

polymerization. For obtaining a polymer having a de-

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

pol ynmer- izer. 5 [0008] For solving the
above-nenti oned problem vari- ous attenpts have been
made to renove an aromati c nono-_ hydroxy conpound
(such as phenol) froma high vié%osity pol ymer being
formed. Most of these attenpts are con- cerned with

i mprovenent in _mechanical agitatian. For 10 ex |l e .

t hor 9 e KHoRF P BT & SeTeRRgARE Of Dolymeriza-
pol yneri zer, .devi ce .having a vent (see [Exam ned .

S apanel A ERG D F I B9 RS G NoPSRpLymeri zer
50- 19600, (cornne-_spondi ng.to GB-1007302),) : a _net.hod _
151 g B IR O T R by KX, A P s o ymer
ExamJE% Japanese 15 Patent Application Publication

No. SHo 2-36159); a nethod using a wiped film

evapofaldHn Eype s?:ﬁl?rgnh £ heSUERASH n%%é‘gg%%%gﬁ% O vari-

or a centrifugal vapo- rator (seé

Japangse fat gAq.%{ j ' I ' N at i _
53-5718 (corr stpon m%%%%.%&oe%@@b Iz\%l atic mono
3, 888,820y bt hAtH S Hre kO A o g1 viscosity
wi ped fil mevaporation type apparatus and a tw n-screw

hori zontyMerAdid 3d FhrieRE. PAOKRELIFZ @hebBe @ tRR¥RE BeE con-
Japanese Pat ent plication Laid-Qpen Specification

No. dedainet Wbid32 mprhrdnRRA0]iHonemeini ®achPfcddion. For

above-nentioned nethods 8 nmainly uses the technique

of mechatplenl tagiA«atden \ithn a method using a screw type
polymerizer device having a vent (see Examined Japanese
Patent Application Publication No. Sho 50-19600 (corre-
sponding to GB-1007302)); a method using an intermesh-
ing twin-screw type extruder (see Examined Japanese
Patent Application Publication No. Sho 52-3615%); a
method using a wiped film evaporation type reactor,
such as a screw evaporator or a centrifugal film evapo-
rator (see Examined Japanese Patent Application Publi-
cation No. Sho 53-5718 (corresponding to U.S. Patent No.
3,888,826)); and a method using a combination of a
wiped film evaporation type apparatus and a twin-screw
horizontal agitation type polymerizer (see Unexamined

Japanese Patent Application Laid-Open Specification No.

Hei 2-153923).

[0009] However, each of the above-mentioned methods
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hence, inevitably has a limtation acconpanying the
technique, so that it is inpossible to conpletely
solve the above-nentioned problem Specifically, it
is dif 5ficult to satisfactorily agitate a pol ynmer
having an extrenely high viscosity by nechani ca
agitation and, hence, various ptoblems encountered in
the production of an aromatic pol ycarbonate froma
prepol yner havin an extrenely high viscosity cannot

be sAdiHY GFehitde HEPviaue Plidiefhant @dlamdtatorrn and,
is given below [0Q10] .In the above-nenti oned net hod,
it i LRGPl TP MAS et iR ATL AHIIRANY NG the
I , h 0ssi ble by el ti th
DenparSiTaE (90 T ol YiemPage 19 i 15 rely solve
R oh BRI P7oRTR T 5Ps53 Fachlad Hirghs aif-
0 Whi | ically .agitating th :
re e R AR B A R P EhaRs: YIS an
Ho - - i . the. t
v sost it Rh SRt B ST R G AR fop ame
that it is i csibl co v ef : '
at fdnde 'Wa 5c§+sb t;ﬁr&ﬁe%?é '&cgﬁﬁ%éodﬁz]r? %rgéf e’%f&ﬁlctlon

surface rene e prepol yner. ore,

by this Jetdhothade dNGFeastAdt d NeronP ol YR ﬁ%‘% having

degree of the aromat’i c “pol ycarbonate 1s "inevita

i m 8 ghdedeREidtd +iS5ddP0SPI Qrthdto B0 LM+ N @n this

hi gh nol ecul ar vei ght aromati c "pol ycarbonate. 9

Furt R¥intt hey neithod dnsestdead 0l 4 i ing Slisad st age.
[0010] In the above-mentioned method, it is attempted
to lower the melt viscosity of the prepolymer as much
as possible by elevating the temperature of the pre-
polymer. Specifically, the polymerization of the pre-
polymer is performed at a high temperature which is
close to 300 °C under high vacuum while mechanically
agitating the prepolymer so as to effect the surface
renewal of the prepolymer. However, even at such a
high temperature, the melt viscosity of the prepolymer
is still very high, so that it is impossible to satis-~
factorily effect the surface renewal of the prepolymer.
[0011] Therefore, by this method, the increase in the

polymerization degree of the aromatic polycarbonate is

inevitably limited and, hence, it is impossible to ob-

tain a high molecular weight aromatic poclycarbonate.
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Since the nethod is practiced at a high tenperature
which is close to 300 C, it is likely that the pol yner
produced suffers discoloration and | owering of proper
5 ties. Further, it is likely that discoloration and

| owering of properties of the polyner are al so caused
due to entrance of air and forei%yn matter into the po-
| ymeri zer device through the vacuum seal ed gap between
the casing of the polynerizer device and the rotary 10

axi s Fuptdfsdt ortdie Q4 has itherd®id aping hispdvantage.
duce, by th t hod, hi gh it ti

pol y SIS At T o e B b (ot GRara fure

necessary to solve varjous problens.,%o 121 Further

t he Ve et fecitithi Cal Lagifalltslyi shaty foe polymer

e’ TR b S By Sec e g of kopes-

st 04 t guRenLer mi@g'i%atl'i%%% f 30 AL0IRLE 6,00l Vs ang

car bonate or "aromati ¢ ‘polycar at'e “prepolymer "havi ng

an e t5%Hﬁ| ' ' i [ 3HﬁﬂP

undeirgLor 0 Ir&%}%@ﬁf&ﬁ%ﬁ%ﬁ%ﬁ?} e@% it ggl?én;%elﬁsdjecfaused
to PrRAUGE, At ARIRIEL N e DRAAL GO haft MBI dhe po-
scale, not only 1s the cost for producing the

pol Y BRicAaIzAe\H LA o HRMRIY tHORadiin-A s dd g{asp between
necessary to use a high power notor to operate 1he

devi AR A rRGe tHDO WY1 e rd% ) fdvide iRl Bhe rotary

therefor. 10 0013] The present inventors conpletely

sol vegitdhe Therefore, when it is intended to stably produce,
by the method, a high quality aromatic polycarbonate
for a long period of time, it is still necessary to
solve various problems.
[0012] Further, the above-mentioned mechanical agita-
tion type polymerizer devices pose the following prob-
lems. In the method using such polymerizer device, it
is necessary to perform agitation of an aromatic poly-
carbonate or aromatic polycarbonate prepolymer having
an extremely high viscosity at a high temperature under
high vacuum. Therefore, when it is intended to produce
an aromatic polycarbonate on a commercial scale, not
only is the cost for producing the polymerizer device

extremely high, but also it is necessary to use a high

power motor to operate the device and a large amount of

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

do not use nechanical agitation. Specifically, the

pre- sent inventors devel oped methods using a

gui de-wetting 5 fall polynerizer device in which a

nolten prepolyner is allowed to fall along and in
contact with the surface of a g® de, such as a wire,
thereby effecting polyneri- zation of the nolten

prepol yner to produce a desired polyner (see

Unexdfiiéd JEBaneseseat chfvVABpPrEatPBR12DELYi gobper the
Speci fication No. Hei 8-225641, Unexam ned Japanese._ .
Pat e APOKSpMERAI PR BrPrdsEr Syederedarioy Mgthods which do
8- 225643, Unexam ned Japanese ,Pat ent Lication

ai 07Ebe o8 BELTPEICRIn 30 L SdOTo. 358805E 1 GpbYY 22888, Pre-

151 PR GVRBLORGY R SGPPER NGHOCHR HE0" Sa e e, verting
Pat ent l.i.cat . Laj d-. Speci ficat] No. Hei .
0. 568379 POL65/ 315 3 3R a0, mebgtprepoLymer iz
Howe gan o Aane Ofe e 3bave Nt oned AL - I0CUTNLT . ce
as any teaching orf suggestion about a poly-

mer i z@r JdgviiGe T at,fr qdugl gg ,an %ﬁq%?{b}yﬁ re&‘}*e%%g:ngo 0Smeri-

on a co rcial’ scale at a raté o or

Furt < bt ha e f.aun t r.ela-.:
Q%Elo F@ $ E %Blt%%.%f%%%lgg%%ﬁ@& E%dﬁg% lResired

tively snmall scale polyne i sclosed in

the RhoweyrMRRLLORMRE RAHiPRY JeTHHRRES PS8 dfiation
produci ng 25 an aromatic pol ycarbonate for a ['0ng

peri odief-chlet® splel1¥h calts cRORY . bR it Ratolshke 17, e Vet ned

aromati ¢ pol ycarbonat e
Japanese Patent Application 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 Speci-
fication No. Hei 10-81741, Unexamined Japanese Patent
Application Laid-Open Specification No. Hei 10-298279,
W0%9/36457, and W099/64492) .
[6014] However, none of the above-mentioned patent
documents has any teaching or suggestion aboutr a poly-
merizer device for producing an aromatic polycarbonate
on a commercial scale at a rate of 1 t/hr or more.
Further, it has been found that, even when the rela-

tively small scale polymerizer devices disclosed in the

above-mentioned patent documents are used for producing

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

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

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

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

other por- tions of a sheet surrdunding the pol yner

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

pol ynmeri zer de- vice for stably producing a very hi%P

qual ity PSSRl tf@tp&l% FsoHdeEto r"f‘rém@gﬂﬁ;e Rqlycarbonate
scale at. a rate of, 1 t/hr aqr nore for a Iog&}perio

d
of s&FEBCH FOTSAANSFo FEGH N ForVE TRt GMadxafyIpmty ot &
period.of tine as_long as 5,000. hours or _nore).,
Di scPOIFETofM3Ee AN ?C&r? o MSe 2811 "Z?;}@i%&e (such a
I nventi.on [0015] 1t is task of the pr nt _invention
o, pPSIYieTe ThEoBEREE Y B o TS St g OF 1e¥ and
prodyging, {romaa 1 ohlen AOmRLl ¢ PUNCANMAL e 1n re-
prepolymer obtalneg'by 20 reac I'ng an ar omati ¢
di hygr . i.th a diaryl t.e, i _
qua (T OGS Wbl B oI Wi gl fther por
whi C sagls O % Isheld! QAT AMLASR BRARACHARAL  There-
mechani cal properties, on a co rcial” scale at a
rate gfrel tiNhQf YREE JeQfiad 20 iefielk & Jddiferd%er de-

wherei n the nol ecul ar wei ght of the aronmati ¢ pdlycar

12 hapal §5aRktheIRRIHREGRE Fe385iHiRM IfMality aromatic
Means to Sol ve the Task
polycarbonate on a commercial scale at a rate of 1 t/hr
or more for a long period of several thousand hours or

more (for example, a period of time as long as 5,000

hours or more).

Disclosure of the Invention

Task to Be Solved by the Invention

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

wherein the molecular weight of the aromatic polycar-
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[0016] The present inventors have nmade extensive and 5
i ntensive studies with a view toward devel oping a
poly- merizer device for producing, fromthe
above-nentioned nolten aronatic pol ycarbonate
prepolyner, a high qual- ity, high performance
aromati ¢ pol ycarbonate, which ndt2 only is colorless
but al so has excell ent nmechanical 10 properties, at a
rate of 1 t/hr or nmore for a long pe- riod of time

(f or hopa®s €an heemaddteiingdh@tas [dafgdresl 1BvEdo
hours), wherein the nol ecul ar weight of the aro- matic
pol ycarbonate can be maintained at a desired |evel.
In their studies, the present inventors have 15

focu i de-wetting fall

pol yneri zer evi ces whi ¢ch were al ready pr.oposed b

t he gr%é@é t i'-“ﬂ? PERPERS, THKEREPRS ["ﬁ"?h%‘géﬁl ?%?Pfi?’e and

R IR N T R RIS
o) B o 2 BRI P S S W cioneo
devi [ ifi t ' [ i1,

oL SEERY] N3 AR L SALIOY BB IS bt -

[y i | ' -
on %, ST 553 80 e e SRR s o

pr oper uce

scal eraly 34 AP BN ebd i WP Yxck1hind Weenanical
f I é{o

period of tine or exanple, a perio tinme as ong

as SIRRUEY) . Mher et d kg "Dl Jr WRINtERS 5 iRy pe-

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

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

an object of the present in- vention to provide a

pol yneri zer device for producing, froma nolten

aromati c pol ycarbonate prepol yner ob- tained by

reacting an aromatic di hydroxy cbhpound with 10 a

di aryl carbonate, a high quality aromatic pol ycarbon-

ate which not _only is colorless but al so has, excellent
mechafiaIPeoperaf dsimeyt (£0F fxanple, 17 wepiodorl, time as
stably for a lon perlod of tinme, wherein the

mol eck®iF 25wt gHiO JIOWHR ardieis i dors dip bemiatar cagight of
mai ntai ned 15 at desired | evel 1 The

f or egﬂ?%@%%t%e?ojo%ﬁae“c‘?%“a e‘ea‘%adﬁ‘e‘%eaﬂhgou %va?fia@%sa de-
of the, sent jnvention wll pparent fromth

Fol | Gt RES Getie ) o BASEE OBt (015 ARBRIAT o Ghe RBGEeg inven-
wi th the acconpanyin and the ap- 20 pended

cl ai nrslorEal?%t ot th1 Hd%%e%c?l on [0019] The pol ymeri zer

devi c fth present |nvent|on f or _
arorraFOé)l?p]ol %c?ar% ngtge Has sd‘ls'vc‘e-’lél fé) arl ous progﬂresent in
acconpanyi jjg ééﬂ Vc?e '?;;Bér é)ls &éflgeggf oP e;%f@é&cmg,

ut|I|Z|ng an C|al ensatlon

xampTE " that po@m%%#ﬂ%ﬁ%%@%ﬁ o doorymer ob-

vent i1ofk dey fﬂf%éé&ﬁﬁ@%rprmrﬁ&waamymﬂy ROLROAME with
a diaryl carbonate, a high quality aromatic polycarbon-
ate which not only is cclecrless but also has excellent
mechanical properties, at a rate of 1 t/hr or more,
stably for a long period of time, wherein the molecular
weight of the aromatic polycarbonate can be maintained
at a desired level.
[0018] The foregoing and other objects, features and
advantages of the present invention will be apparent
from the following detailed description taken in con-
nection with the accompanying drawings, and the ap-

pended claims.

Effect of the Invention

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

variocus problems accompanying the above-mentioned phos-
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5 phosgene is used in a |large anmount; the problemthat

nmet hyl ene chl oride which is suspected to be carcino-

genic is used as a solvent in a |large anmount; the

prob- lemthat a reaction apparatus is likely to be
corroded wth chlorine-containing conpounds, such as

by- produced 10 hydrogen chl ori dei4 by- produced sodi um

chl oride, and ne- thylene chloride used as a sol vent;

and the problem that difficulties are encountered. in

s e pard@ieh PEaTE S Ui G Ab ierd@ft i@ Iningy yeondensat ion
impurities (such as saodium chloride and resi dua

met hyASSESTh |38} iBdOma bt cqr?-hé’dirfs%éi%%}méjf faitd phosgene.
properties of the romat.i c pol ycar ponat e r qduced

Pur t O S%80)6 Y&E\%%"}érof Etwep&fo i present in-
i nvention has SQ ved a ove ti r,obl

accoﬁf&\ﬁm’g Lend 1R (£ B [ﬁerwﬁpw@g@gg paigonous

t he pal zer d |ce of th g%ent i,nven

So TR BESEET oF M B8 R Ancidt PR Brdf e ehat
pol ygﬁf Acld O praseeds, die 's%cgos'étye§ftoafﬂ)§'yapglno-

bei n Increases r|ng rogres

poly tion t] e, %ggﬁﬁ -
dlffIC ?ﬁtépﬁgﬁg%eﬁi ?ﬁﬂ%&%ﬁiﬁgﬁgyi%# é%ce en‘ihe prob
or t fro t t

Syst on ThES Mg T e o g VS e b ogroded

degr g8 +&f ROIMWTEId 2N M JRRRR[EIA 0 sith as by- produced
pol ycarbonate produced. By t'he use of t'he pol yner-

i zer kﬂ@ﬁd‘g%rpfcﬂlﬁﬁeesw J:*Béﬁfl:téd)rbocﬁ_d?d ¢hidsaldd Yy and me-

aromati ¢ pol ycar bonat e mhlch not only is colorless ‘but
thylene chloride used as a solvent; and the problem
that difficulties are encountered in separating and re-
moving chlorine-containing impurities (such as sodium
chloride and residual methylene chloride), which ad-
versely affect properties of the aromatic polycarbonate
produced. Further, the polymerizer device of the pre-
sent invention has solved the above-mentioned problems
accompanying the melt transesterification process. For
example, the polymerizer device of the present inven-
tion is free from the problem that, as the polymeriza-
tion proceeds, the viscosity of a polymer being formed
increases during the progress of the polymerization re-
action and, hence, it becomes difficult to remove effi-
ciently by-produced phenol or the like from the polym-

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

stably produced on a comrercial scale at a high rate

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

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

can be main- tained at a desired |evel. Therefore, the
pol ynmerizer 10 device of the prédsent invention can be
very advant a- geously enpl oyed for the commercia

scal e production of _an aromatic pol ycar bonate. Brief
Descraifg’ﬁeé’r‘? & R SedhatyLh PlotEsL 335 lgm ﬁlth} &eSPeCt to
is a schemati ¢ view of re- ferred exanpl e

gui dé- BEHYGRFaD altep@‘iﬂﬁjéf‘ieéjer BYefeeuse PﬁetBFeQQI]Imeer“

U b g AR LA s
i LR35, B35 e TR, SR M ene o
Upper, ot t.an Lo Oielenf @n%dch%fgﬂﬁnﬁpgaq&e“ e rably

si de Swalq ecasng) iSC o)

t aper o f n er

tape %%dg% td! gﬁl %s ééJ?rﬁ. ne S‘albl %féa% <"letll ower egpl'Lerl pﬁweorfall t/hr

wal | ) C 0 -

Teast ﬁlgﬁ?ﬁsﬁﬁﬁeﬁwﬁ&%ﬁ%& Sl RS2 ¥in, the molecy

PO L8t Glesldift CSiHE diid SROUIbIl0a Hordi: WRBPIe main-

portion of tthe casing, the iInner difaneter (d) of the

out| elgirRRd dthg lRRghied Newf1 t hengviederarl et 8ROWB1 yRerizer
device of the present invention can be very advanta-

geously employed for the commercial scale production of

an aromatic polycarbonate.

Brief Description of the Drawings

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

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

the lower pheripheral wall) is reverse conical. The
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Description of Reference Nunerals [0021] 1: Inlet for
a nolten prepolynmer 2: Distribution plate 10 3:
Mol ten prepol ymer feeding zone 4: Cuide 5:
Pol ymeri zation reaction zone 6: Vacuumvent 7: Qutlet
for an aromati c pol ycarbonate 15 8: Di scharge punp for
an aromatic polycarbonate 9: Irfi%t for an inert gas,
used if desired 10: Upper portion of the casing of the
pol ynerization reaction zone 11: Lower ta re@H
of the up-

por t M&Fhsrds t’fé’rcéﬁat?glrdfngt ﬁé"epdlfy‘rﬁr 35-385 i
reactlon zone 12 char ort for, w dr | of .an
ar omgtStc KoY &ﬁ"zﬁ ‘%@é{) 9 M flcﬁn‘i%’ @vya %.]:the upper

the I nv t|on 0022 Acc rdln tot. resen
i nvemtik 3534 Qf ner {4) Of the

fall riz evice f r n t
polyégqggﬁg qi(ﬁh é? éﬂgﬂe yca éﬁg e’
prepolyner at a rate of 1 t/hr or nore, the nol ten
prepol yner being obtained by reacting an aromatic

di- hy Y0 GRRAHNGE Wd L. fllanindaRonat e,

[0021]

1: Inlet for a molten prepolymer

2: Distribution plate

3: Molten prepolymer feeding zone

4: Guide

5: Polymerization reaction zone

6: Vacuum vent

7: Outlet for an aromatic polycarbonate

8: Discharge pump for an aromatic polycarbonate

9: Inlet for an inert gas, used if desired

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

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

12: Discharge port for withdrawal of an aromatic poly-

carbonate

Best Mode for Carrying Out the Invention

[0022] According tc the present invention, there is
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whi ch conprises: a casing having an inlet for a nolten
aromati c 10 pol ycarbonate prepolyner, a nolten
aromati c pol ycarbon- ate prepol yner feeding zone
positi oned subsequent to and comunicating with the
inlet, a polynerization re- action zone positioned
subsequent to and comunicating*®ith the nolten
prepol yner feeding zone, and an outlet, 15 for an
aromati c pol ycarbonate, positioned subsequent to and
conmBfi¥&dSH with the pol ynerization reaction zone,
an evacuation device provided in association with the
pol ynmeri zation reaction zone of the casing, and a

ith | devi i d [ i at.i fth 20.th

out 1 e of ™ RS MR i i R Ak SRt o5 Eemeo-

havi whi ch. h i.d |y hel .

t her G uRh 05 oD < ST S or B GugeL ey aromatic
| o { ! i

Phe AR b SR, N6 M SR L, o 1 Rore,

tri byt I ' lLuragl gt . !

whi o LT E R RSl A bl By A ey

Wt N 0601 Y TR ABILAR dRREhIRD e 2 WRLEI N c M hit e,

nol ten aromati c pol ycarbonate pre- 5 polyner is
i ntr Qe ddmy-itdhes pol yneri zation reaction zone, the

nolten prepolynmer falls along and in contact wth the
surface ofy thesiGiy ddilhd hey plWEriFAld Mblten aromatic
polycarbonate prepolymer, a molten aromatic polycarbon-
ate prepolymer feeding zone positicned subsequent to
and communicating with the inlet, a polymerization re-
action zone positioned subsequent to and communicating
with the molten prepolymer feeding zone, and an outlet,
for an aromatic polycarbonate, positioned subsequent to
and communicating with the polymerization reaction zone,
an evacuation device provided in association with
the polymerization reaction zone of the casing, and
a withdrawal device provided in association with
the outlet of the casing,
the polymerization reaction zone having a space
which has a guide securely held therein and extending
downwardly therethrough,
the polymerization reaction zone being separated

from the meolten prepolymer feeding zone through a dis-
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action zone, thereby effecting polynerization of the

nol ten prepolynmer to produce an aromatic

pol ycar bonate, 10 wherein the casing in the

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

pol yneri zation reaction zone, an upper portion

defined by an upper peripheral si®le wall and a | ower
tapered portion defined by a | ower pe- ripheral wall
which is inclined toward the outlet and 15

cont i UG PR eHers RRNHIR Bl Ykt Ehe higieteertiprrugh
er al S|de wal |, the |l ower tapered_ portion having the

out | SPRLEN (1R PRI IHR ARV, FeRALIGIEINS HOPFgIicates

duced tic polycarbonate falling off fromthe

gui dé”%ﬂ'ét ‘t%c)ﬁ%/ Z3F 1 HFF stt%ce of t he

| ower pe 2 r heral. wal | of_the | ower tapere

portion, 5%) rﬁi}‘?l?: apchll %&Fﬁ“@?%%x&owwam pre-
[ wal

the in surface ofoduc 3 V\f raI the  .on
out | & at o e e ?, Jr“r?al"tfzoel? )eac o
evi a

25" (FoN %ﬁé“%éﬂéﬁg%ﬁ%@%% aifstna oddad® {#)dontact

‘e openit ng ar Z0n
gg? iss Eaﬂs&tnhsghfg%e%w hg 1 O%UJICP& 18{ ES:dalz‘tﬁ%'f)jt)z;ation rer
(3,0 R e e P S s e
V\’her%ﬁd"lt%ﬂ Sp%c‘jﬁfrﬁéleck@%ﬁv&ﬂﬁ dderomatic polycarbonate,
wherein the casing in the guide-wetting fall poly-
merizer device has, at its pelymerization reaction zone,
an upper portion defined by an upper peripheral side
wall and a lower tapered portion defined by a lower pe-
ripheral wall which i1s inclined toward the outlet and
continuously extends downwardly from the upper periph-
eral side wall, the lower tapered portion having the
outlet at the bottom therecf, sc that, when the pro-
duced aromatic polycarbonate falling off from the guide
gets in contact with an inner surface of the lower pe-
ripheral wall of the lower tapered portion, the aro-
matic polycarbonate flows down on the inner surface of
the lower peripheral wall to the outlet,
wherein the guide-wetting fall polymerizer device

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

(1) the opening area (A} (m®) of the horizontal
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characteristic (1) and B represents a m ni mum openi ng
area (n2) of the cross 10 section of the outlet; (3)
the angle (C) () between the upper peripheral side
wal | of the upper portion and the inner surface of
the | ower peripheral wall of the | ower tapered
portion, as nmeasured with respel® to a vertical cross
section of 15 the casing, satisfies the follow ng
formula: 120 C < 165; (4) the length (h) (cm of the
gui dERRAT FaEsiFTheot ftd1e OBy RaTRien abohe <asing satis-
3 000;. and 20 (5). the total outer surface area (Sl)
() %1f gffﬁlcpé’@é’tgsffqré“}ﬂt%e following fornmula: 2
_< 81 5 5, OOO [0023) Further, the present invention
al so provides: 25 7 £ e 208 iyneri zer devi ce

o e el R st Y SRS e sac-
porti.o of t C i s rever coni cal, and the

out | et® nfl $ c | notalslcléij”m\ﬂweroﬂsjtahe in 5 ner dianeter

(D) (cm of the upp rt Iength (L) (cm of

t he upper portion, ?%% ﬁ“@?'ﬁla Cer (d) (cm) of the

out et ‘and 'the \henat, (): o) e e WhSlRe £8Y1SHY

the follow ng fornulae
characteristic (1) and B represents a

minimum opening area (m?) of the cross
section of the outlet;

(3) the angle (C) (°) between the upper peripheral
side wall of the upper portion and the inner surface of
the lower peripheral wall of the lower tapered portion,
as measured with respect to a vertical cross section of
the casing, satisfies the following formula:

120 = C £ 165;

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

[0023] Further, the present invention also provides:



100 <_ D 1,000, 10 5 < D/d 50, 0.5 <_L/D30, and h

- 20 < L h + 300. 3. The polynerizer device according
toitem1l or 2 15 above, wherein the guide is

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

pol ymeri zer device according to4%em1 or 2 20 above,
wherein the guide conprises a plurality of co- |umar
subgui des _ext endi ng downwar dly, each of which ,

[ nde&ender?ﬂeyﬂ?alén@rdi%ld@ﬁ’lﬁe) a(‘-'é’rﬁrdv%iﬂgcﬁ%éttieé‘? ilegbove,
the following fornula: 0.1 < r < 1, 25 the plural,t

of coiFHhT" HRRSE BTG TeQfr S FRSIRG d%ﬂﬁéﬁ}%ﬂcalr
of at _| east one supporting .rod crossing .the columar
SUbg e OHET FRESIGY R A6 i At R

4 above,. wher m_of at,

O U de o : .
casCBHEHet Phthe G Y RE e ARG dhdme in-

structure,. wherein, when.th ide is . in the formaof
pl ura St )%lag]fe et Q(,D)t h(gcmr]eto:f gclrfléa sué’(?)lﬁerreIpyorarlroé‘lqrfgeneé'le laength

SUb.Stﬁﬂt i(@nl y.of '%h%aru? eQ_J g‘)o%i%n,ﬂﬁ%eoqlrw idz.i.%trmeter (d)
devi cé 'according to a one of
(cm) of the outlet and the length (h) (cm) of the guide
satisfy the following formulae:
100 £ D £ 1,000,
5 < D/A < 50,
0.5 < L/D < 30, and

h - 20<L <h + 300.

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

0.1 €£r < 1.

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

0.1 <r £1,

the plurality of columnar subguides being securely
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itens 1 to 5 above, wherein the casing has a vacuum
vent through which the evacuati on devi ce comruni cates
with the polynerization reaction zone, and wherein the
15 casing, the distribution plate, the guide, the
vacuum vent, and the outlet are made of stainless
steel. 7. The polynerizer devicélaccording to any one
of items 1 to 6 above, which has connected thereto at
20 | east_ one additional guide-wetting fall polynerizer |
de- Viede fiyi Aeamss athéte SRS PP QrHInD Y) crossing
wWth the nproviso that when a plurality of additional
gui d&Pe GG AUPRGHARTer i zer devices are used, the
poly- merizer devices are connected in series. 25 22
8. The polynerizer device according to item 7 above,
whi ch has ?pe addi ti gnal_qui de-wet t |

¢ &

fall )
bol yiier i 2 VIS T Giire SRV Seh BEEES QIS e 4 RPOve
| t f , (Si f h id d
ot Pt G BB (el Tl o U SR B net,
th | _out f f.t j
Looq bl JUAE IR TR AT (SR,

pol y%%%g%gg)ﬂe%i s igﬁ.ﬁﬁgepg@ Ol g f My 85 ba1iey

< sl ynmeri zer device

accorgl RGO M 9R% Lfird (RMBIrk 1L 5300 MHGASia11y

provided wth an inert gas
in parallel.

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

vent, and the ocutlet are made of stainless steel.

7. The polymerizer device according to any one of
items 1 to 6 above, which has connected thereto at
least one additiocnal guide-wetting fall polymerizer de-
vice which has the characteristics (1) to (5), with the
proviso that when a plurality of additional guide
-wetting fall polymerizer devices are used, the poly-

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

15 feeding of the nolten prepolynmer into the

pol ynmeri zer device. 10. The polynerizer device

according to item7 or 8 above, wherein each of the

pol ynmeri zer device and the 20 f4#&ther pol ymerizer

device is provided with an inert gas absorption device
for causing a nolten aromati c. pol ycarbonate

pr epdt ymerTht® RSB 1P T L L GHAEH NS &9 ddfithy’ FPove,
the mpl ten prepol yner into the polyner- izer_device or

f urt REPS Gl Yere i A D TR il e e 22

t he present |nvent|o |s descri be i n deta|I For

pur pSiEYife HABISF ??gt%' rﬁ syt %tg‘%tal Suter
per f or mance aronat ar e on .a COMEr.Ci

Scal es%ﬁ e BER ISP W sl dfs e 1L G hen gt de

the guide-wett fall nerl er devi c vari ous
char acter sr%q fc—’lhigJT Lo sen i ver coer & ‘g % ?or tHe OUteT

Lééfitess%fe %ef e R bl e %?#%F?‘?g?l' Ty, agat-
10
s Y el Jgech&brgg{efmntg Wgh 3o A4S 3052y

present pressi-on ecu
wei ghtye gfo alrb rrR_:fmfdJSmPl ycarbonate is rral nt ai ned at
a desire means that the fluctuation (with the
I apse of 1 < 81/82 < 20.
9. The polymerizer device according to any one of

items 1 to 6 above, which is provided with an inert gas
absorption device for causing a molten aromatic poly-
carbonate prepolymer to absorb an inert gas prior to
feeding of the molten prepolymer into the polymerizer

device.

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

izer device or further polymerizer device.



10

15

20

25

time) of the nunber average nol ecul ar wei ght of the 15
aromati ¢ pol ycarbonate produced is controlled within
the range of 200 or less.) Specifically, the present

i nventors have found that the guide-wetting fall poly-
meri zer device needs to have the bel ow nentioned char -
acteristics (1) to (5). 20 [00253First, the

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

the characteristic (1) that the opening area (A (n2
of thetrtl zERraindedsy sdde aressmt HEY Thark id@rgcrled

10 of, the casjng satisfies the following formula: 25
0.7 <N A&LaDHy" 24 The horizontal cross section is

bt ai ned by cutti th i I hori zont al ,
o ane. (a-585 the @faucts f THe0 Po PRRTVOLEY of Bish qualicy,
oo i AeEE s GendRed BENRETe Polygirnghary B a  dSmercial
' L bl e 1 ti | bonat e i n.
s ble Lo Profiee ot AATLE RBLYCAPOTALE LR char

| te i i : - ,
Pos] UL PR L b 21 £ 500 UDHMAMULE JQWELL Wb I Yyarri ous
' ' : | .

oo e ad (e S OPO IO (ISR SRR The |57 che

Lo hagddie GRArAGKES | id Ccdia diAl 1 SO IURPCNRRORT be

fall polynmerizer device satistfies the followng for-
possessed by the guide-wetting fall polymerizer device
for achieving the above-mentioned purpose. (In the
present invention, the expression “the molecular weight
of an aromatic polycarbonate is maintained at a desired
level” means that the fluctuation (with the lapse of
time) of the number average molecular weight of the
aromatic polycarbonate produced is controlled within
the range of 200 or less.) Specifically, the present
inventors have found that the guide-wetting fall poly-
merizer device needs to have the below-mentioned char-
acteristics (1) to (5).
[00251 First, the guide-wetting fall polymerizer de-
vice needs to have the characteristic (1) that the
opening area (&) (m?) of the horizontal cross section
of the upper portion 10 of the casing satisfies the

following formula:

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

above for the characteristic (1) and B represents a

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

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

capabl e of dis- charging a high viscosity substance.

Wth respect to the shape of the cross section of

out | &hey, qqﬂ%Q?q%irﬁ¥Q§§;ﬁQQQ%ﬁﬂz%SIQQﬁ%%HQQNPY CUttlng the
however, it is preferred that. 25 outlet 7 is i pe

havi r?g?‘so%ncﬁ AT G FRGacalPl aie sl ot i dﬁlterseCtlng
Betme n th botton1of the lower ta ered onilon, nd )
the Vit THEATCEN (HRASHAT: 4100 Tr G in Fig
of Oﬁelet 7 may vary al ong the Iength of outlet 5 7.

Furt t he opening area of a cross section of

L Bt S W S
tion %?qﬁgggéwbﬂgﬂéé ro \@ Aﬂgt gﬁﬁg%ﬁfﬂg%ate in a

| i nea ave curved po ST g na

10 h %ﬂmgﬂﬁ? Oghkgh%résen?oﬁghdhg bg an aromatlc

polynerlzer evi ce of nven-

ar Ol G RGNS & oo AL A R wlﬁcearlomraq{ge the

prep havi ng an increas nerization
cost for producing the polymerization device, it is

necessary that the opening area (A) be 200 m®’ or less.
[0026] The guide-wetting fall polymerizer device needs
to have the characteristic (2) that the guide-wetting
fall polymerizer device satisfies the following for-
mula:
20 < A/B £ 1,000
wherein A is as defined above for the
characteristic (1) and B represents a
minimum opening area (m?) of the cross
section of the outlet 7.
[0027] Outlet 7 connects the bottom of the lower ta-
pered portion with the withdrawal device which is gen-
erally a device (such as a gear pump) capable of dis-
charging a high viscosity substance. With respect to
the shape of the cross section of outlet 7, there is no

particular limitation; however, it is preferred that
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degree is wthdrawmn fromthe outlet of the polyneriza
15 tion device in the formof a nolten material having
a high nelt viscosity. For withdrawi ng such a nolten
ma- terial fromthe polynerizer device w thout

lowering the quality thereof, the ratio (A/ B) nust
satisfy the above-mentioned formfia (i.e., 20 s AB <_
1,000). 20 [0029] The guide-wetting fall polynerizer
devi ce needs to have the characteristic (3) that the
angl é”"(':é)e':()7 e tndePs H@‘{};ﬂ&ra pf'éﬁc'ﬁﬂe?r%lo%ied]eh‘%llcal
of the upper ortion and the_inner surf%ce of

t he
| ower® RGN wa PP tYFePhEReoRet tOTp 8 e o OER, Tapered
as neasur.ed with re 25 ct to vertical cr.oss
coct BET TP ARG adie g thliianal dyvise ¢ fche GG Rf @ cross
formul a;, .120 C,.<.,165. [0030] It is ner.al
Cone SRS 1ok RS o &S oG L9 S Rl @heutlet
anglg-(C%uIEggr!O%gr Eh%nggougE So%f tg%og%t %E Hon of
used Tor produci ng Fhepca3|ﬁg. Thefe fore’®6n y trom

the vigwaqi nf n%fyclea?LV% g %elfo‘(;n&fét(ﬁe{’[]laﬁr@r{%ﬁ%ﬂ Q:g,rgelréet 7.

pol ymeri zer devi IS pre e an

(O Mr@vd0S SdtQuedh a5 P Bt tnf o FIAURY Howerd 1t ed por-

present 1 nvention, for transferring a nolten ma I0

teri gl dhayd e RiidhdmRlia1VIReAYd Y Aldd@ld iy, itena

fromthe I'ower end of the guide) to outlet 7 w thout
| overi iRk 48, @iy HAR @0fourid! fidt-dilth Molhen cEBt ey may

rial is either the aromatic pol ycarbonate produced or
have twc or more outlets 7.
[0028] In the polymerizer device of the present inven-
tion, an aromatic polycarbonate or an aromatic polycar-
bonate prepolymer having an increased polymerization
degree is withdrawn from the outlet of the polymeriza-
tion device in the form of a molten material having a
high melt viscosity. For withdrawing such a molten ma-
terial from the polymerizer device without lowering the
quality thereof, the ratio (A/B) must satisfy the
above-mentioned formula (i.e., 20 £ A/B < 1,000).
[00298] The guide-wetting fall polymerizer device needs
to have the characteristic (3) that the angle {(C) (°)
between the upper peripheral side wall of the upper
portion and the inner surface of the lower peripheral

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

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

of the upper portion of the casing is elliptical

and/ e%&ﬁg?tQR§%Qﬁ&§9téﬂ£94;fﬂmalI portion of the
casing has an asymmetrical shape. However, in such a
case, all of the di¥&%reft Saf§Pes (C) of the

DoV SO 2 SIS ML o e <o
char 5% e 1 M PR nsh, B (2 Logren fhpe amount
%ubgg’fs?ﬁ%%%% | Slnf ‘Jgo Y%%gtiﬂdggig‘l}g t]tﬁ% ;‘ﬁ%éfq_'s There-
e b SSED B 18 id Wh or o

becomReHRSHY TR I hméiddy ddialcd heid Ui iaed that

(wth the lapse of 'tine) of the nunber average

ol ecHeamnMaIghc)0fi d b Rrediicad b ariddsible. However,
pol ycar bonat e becones as nuch as about 200 or nore.

On t he attheprhathe WitRddiod e didngferdtiig GindSlten ma-

is larger than 3,000 cm problens arise in that the

di f f ejearica i(haviengel thiyiseesitd Wicfcddig i@ fairieng off
from the lower end of the guide) to outlet 7 without
lowering the quality thereof, wherein the molten mate-
rial is either the aromatic polycarbonate produced or
the aromatic polycarbcnate prepolymer having an in-
creased polymerization degree, the angle (C) must be
within the range of from 120 to 165°.
[0031] Further, the polymerizer device of the present
invention may have a plurality of different angles (C}.
For example, the polymerizer device has a plurality of
different angles (C) when the horizontal cross section
of the upper portion of the casing is elliptical and/or
when the lower tapered wall portion cf the casing has

an asymmetrical shape. However, in such a case, all of

the different angles (C) of the polymerizer device need

to be within the above-mentioned range.
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pol ymer as between the upper portion and | ower portion
15 of the guide becones very large and in that the
fluc- tuation (with the |apse of tine) of the nunber
average nol ecul ar weight of the produced aromatic

pol ycar bonate beconmes as nuch as about 300 or nore
(soneti mes becomes as nuch as abbut 500 or nore), so
that the properties 20 of the produced aromatic
polyc?rbonate are likely to fluctuate. In the present

i nventi&ie] t Ao Sticssivt £ inghd Al aalamedi 46k e tife needs

by DA DrAS AT S 5%2'?%85%?&%géfggm (em)
| £, .t hat fl tuat i 25 jth,t

el S I T te ERAERIIEMER 2 Sie RN

about 200 or nore. [0034] .The guide-wetting fal
pol ymeri zer devicelﬂﬁp %é%é; I%P%me gui de or a

Phe. Ui Sas) et ?’e%l%t%liﬁhép}%f‘fé 5t t@ﬁrﬁ%f“ 3 Grger
| ' . ,
(s T o @%@%&%ﬁ?ﬁ%ﬁﬁ%ﬁ% g Br T ozt ion
5 e ] |

guit gedsehaw ng@fa ?ﬁﬁg%ﬁﬁg@eﬁﬂ ce area rf—‘eS? ;mjcl)%a 2, OE)%CtOIY
N2 caghd6i disatht AdLrMldMAYior PH¥RItHD 1dYsdfof time) of

gui des can be used, wherein the sum of the total
out ert s itf 8k Ar fASr{ b JImPfediiBa Y UrdEpht o, 90 Poduced

When it is intended to use a small nunber of guides

each rahatdi @ pollges bl t ® Wekorsal f8€ emadiedas eddut 200 or
more. On the other hand, when the length (h) of the
guide is larger than 3,000 cm, problems arise in that
the difference in the melt viscosity of the molten pre-
polymer as between the upper portion and lower portiocn
of the guide becomes very large and in that the fluc-
tuation (with the lapse of time) of the number average
molecular weight of the produced aromatic polycarbonate
becomes as much as about 300 or more (sometimes becomes
as much as about 500 or more), so that the properties
of the produced aromatic polycarbonate are likely to
fluctuate. In the present invention, the expression
“the fluctuation (with the lapse of time) of the polym-
erization degree of the produced aromatic polycarbonate

is large” means, for example, that the fluctuation

{with the lapse of time) of the produced aromatic poly-
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gui de may be one prepared by spirally winding a perfo
15 rated plate or wire net which has a | ength of h.
When a plurality of guides are used, each guide nust
have a length (h) within the above-nentioned range of
from150 to 3,000 cm Further, when a plurality of
gui des are used, the lengths (h8of the gui des need
not be the 20 sane; however, fromthe viewpoint of
stably producing an aromatic pol ycarbonate whil e

nai nt%?’?iti’?\"ga?%elmlé%‘&t $%P Q®eiBPESof the aromatic

poncErbonate at a desired  level, it is preferred,

that t$&4kendhis b ormatid ng fitdds Plgmardaey dsoree may
e’ DEE Ca IS 905k fn g SERTEEy (8 SHIEE. wien we-
gonerdrtst TrEnae (et of Hi | 79hde Phent Sore e no par-
dul IS ALE ALLANGELLL 1L SOrLesPORdENCe I LD g s opea total

hol es ution pra e nunber

id dj op. 4h Zzati.an .de- ;..
o ce ST The s St PR Ol Ol R AR (T wichin
ano ; r 2 of : G| [ -
geng%}# ;&%ﬁémol gff%ﬁlz O%%e%g%@@gﬁ ef ersgg%gglr:%?ni )C)Okgr e
to SOh000. ol Thee i fes Wel+img 4 albe PO YWBLL 280 face area
device needs to have the characteristic (5) that the
total %ew)t &t SHlood ape e de Jced MA18ErhARiGHIGE a plural-

satisties the follow ing fornula:
ity of guides can be used, wherein the sum of the total
outer surface areas (81) of the guides is 2,000 m?.
When it is intended to use a small number of guides
each having a large total outer surface area, each
guide may be one prepared by spirally winding a perfo-
rated plate or wire net which has a length of h. When
a plurality of guides are used, each guide must have a
length (h) within the above-mentioned range cof from 150
to 3,000 cm. Further, when a plurality of guides are
used, the lengths (h) of the guides need not be the
same; however, from the viewpoint of stably producing
an aromatic polycarbonate while maintaining the molecu-
lar weight of the aromatic polycarbonate at a desired
level, it is preferred that the lengths (h) of the

guides are close to one another as much as possible.

[0035] The number of the guide(s) may vary depending
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2 < S1 <_ 5,000. 15 [00361 The total outer surface
area (Si) (nm2) of the guide means the area of the
overall surface of the guide with which the nolten
prepolyner is allowed to fall in contact

(hereinafter, such an overaII surface is frequently
referred to sinply as the "outer?%ur 20 face") during
the polynerization. For exanple, when a pipe is used
as a qgui de, mherern the opening of the pipe is sealed
so t IR thee sha R I y Rve ey | e dunkes £1 til'r?

cont act Mﬁth only the auter_surface of the _ pipe,

t ot alTHHA%S s urt FNH ALY FHOhEark® (1R “2’51301\‘ Ene When

outer_surface of the pipe, an the i nner surface 30
Cof tHE G (% @F Swifcien TR dbed the

t I t.al
B P 5 L 0 s 30
used, tc{éh tot aI outer <isurfa e area

mﬁan )s iYof e FREEL8Y (it eté)rolfs;’"“¥ aczgagz gcfel% de-
037 .

(he o, LEYign s Bl MELAP B

2?h2: Eanc?c {%‘]4 en %al outer ‘@u‘ér%ace ar eag%‘%i%q@s

is |y rahhe pfx%nf%dmeo NOto N o 10 ™Bm 200 to

producrn o- |ynerizer 'devi'ce beco extrene y
hi gh,sdautor) so the properties of the produced
aromati c pol ycarbonate are

The guide-wetting fall polymerizer device needs to
have the characteristic (5) that the total outer sur-
face area {81) (m?) of the guide satisfies the follow-
ing formula:

2 £ 81 £ 5,000.
[0036] The total outer surface area (81) (m’) of the
guide means the area of the overall surface of the
guide with which the molten prepolymer is allowed to
fall in contact (hereinafter, such an overall surface
is frequently referred to simply as the “outer sur-
face”) during the polymerization. For example, when a
pipe is used as a guide, wherein the opening of the
pipe is sealed so that the molten prepolymer is allowed
to fall in contact with only the outer surface of the
pipe, the total outer surface area (S1) means the area

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

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

(5) has enabl ed the stable production of a high

quality, high performance aromatic pol ycarbonate

which not only is colorless but 3020 al so has excel | ent
nmechani cal properties, on a commer cial scale at a

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

t hous&@&d§hgoghsder watd phdcheklgpmeltgn péﬁi@@clya\er does
time as long as 5,000 hours), wherein the np- ul.a

wei gRPEoPethénaromEers ﬁ&lF@&rB@ﬁ&@ée@aﬁnbéhEStOtal outer
mai nt ai ned at a deS|red | evel &he gui _de- wett %

31 FHFEARE Girgd A&) devwesndsegl HEBLLAYT Ofy Fyidess are used,

t he bove- menti oned ch racterlstlcs 1 5
or obEBf FOLALs QUPRY, RUELACE pre ﬁnﬂéééf k. the' B ges, means
an a%%watic %ol carbonate_in

d t.h
he FRECEU PBn ChS, AEERCL RS [ABsCbFe: PREFAGPS: RE The

nunﬁg %%%rage nmol ecu- | ar wei ght of the produced
aro e pol ycar bonat e be- cones as nuch as about 200

Or Q81 Ny SLAD! £oPLP-odbct i on. plog bigh GRLT LY. 1ess

erformnce arona car ona e cannot

f d, 1
E’ o apam epen 1 r%ﬁaﬁﬁf?*ﬁﬁgb‘?%%u%’%émp%gguﬁ aPflatic

ar omat

az'yy%%?s%%%g%#%;shéesP%%@%%%@%gsasgﬁﬁl FRbeoEfgs o,

enablgent BeeStakhe BLEAWCLLIF 0k Suwel ( is larger than
5,000 m®, not only does the cost for producing the po-
lymerizer device become extremely high, but also the
properties of the produced aromatic polycarbonate are
likely to fluctuate.
[0038] It is surprising that the use of a guide
-wetting fall polymerizer device having the above
-mentioned characteristics (1) to (5) has enabled the
stable production of a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties, on a commer-
cial scale at a rate of 1 t/hr or more for a long pe-
ricd of several thousands hours or more (for example, a
period of time as long as 5,000 hours), wherein the mo-

lecular weight of the aromatic polycarbonate can be

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

el uci dated. However, it is considered that a synergis-
tic effect is achieved by sinultaneously satisfying

the above-nentioned characteristics (1) to (5) in
addition to the effects which atle, respectively,
attributable to 20 the characteristics (1) to (5)

For exanple, it is considered that, when a guide

havi fgld RalganesirFaic devwias daRe It SRR metl of the
formul ae recited in the charac- teristics (4? andlgﬁg

i s ushPver neitgengm Fhectemsitiqen By dfat ) - problems
pol ycarbonate prepolyner is allowed to 25 fall al on .
And’ G G (RS Hhe SyUERPRRN St PRSI A1 vgnat ic

| ow tenperature, and the_interpal agitatio nd .
ZIUI)L a Yﬁ?{}’é?%}antiirhé ﬁ?s‘:]éf ﬁ&%ﬂ}l@feriﬁa%cltq%el | o
per - gﬁ‘“b’rr{ﬂ%dt,rhes B Cf\% tb’é?:egrrecgf]pt esirbur“@%% Profite Piecu-
mor e MG 3 T PRAEL B GG be-
use PJometégfaé[ M RS ia%%[d:a't%d\?'éx{ ﬁﬁec#é‘ﬁ.é 5 t;&?@éf@ pro-

portion he casing an e ou whi ch sati
the f I ivted, | h iS¢ Ahat |
(2, P L E O S o R ST TR hasie

ti neg]i)}zéeh?c‘kgfr%@%mﬁf@@ I Co PR MRS ROR erda 4 I}ﬁeriod of

pol y evice, i.e., a'period of time fromthe

poi nty Ighd B ; fald 1vhoffe Of Ihe Ty aduped e gRdditced

pol ycarbonate fromthe | ower
aromatic polycarbonate suffers discoloration.
[0039] The reason why the polymerizer device of the
present invention enables the stable production cf such
an excellent aromatic polycarbonate on a commercial
scale at a rate of 1 t/hr or more has not been fully
elucidated. However, it is considered that a synergis-
tic effect is achieved by simultaneously satisfying the
above-mentioned characteristics (1) to (5) in addition
to the effects which are, respectively, attributable to
the characteristics (1) to (5). For example, it is
considered that, when a guide having a large surface
area and satisfying the formulae recited in the charac-
teristics (4) and (5) is used, a large amount of a mol-

ten aromatic polycarbonate prepolymer is allowed to

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

15 the produced aromatic pol ycarbonate fromthe

outlet, so that discoloration and deterioration due

to along residence tinme of the produced aronmatic

pol ycarbonate in the polynerizer device can be
prevented. [00401 The above- nentibned advant ageous
production of 20 an aromatic pol ycarbonate can be
realized when the po- lynerizer device of the present

i nvert& I 1Nt hlaw tempefrafaingal andpgdg dikernal (agdation
for a commercial scale productlon of an aromatic

pol yEbhsi eI rengwny Pe-the P ldien inkEPNaS sl 1 bing
say, the cost_ of such a 25 |arge scale apparatus is a

very 343 I I EBEAGH aiR iqe|ig&ffectively per-
producti on. of an aronatlc ol ycarbon- ate.
adva% '0f5% HYIPIRLE t%tpﬁﬁfgi%%ﬁ high

| verton b ngﬁthetﬁscly réf%zai’#cgrﬁav%ec dikiae 5 ged molecu-
BRSSO 0 o

Wth respe@t F BNt Idl ns

of the gy 13%(]&%11 uPao_Lly'BEf'&uge' do‘iyéxcecapoév%é&‘%ortion

presen |nven ui'de ‘use ere n

o IO, o LTI TR O1 e o

ar ea A iy ofn tﬂ]’f‘eh MU Z AU 5 QA5 S HEHd PN D | tlh? becomes

upper portion of casing satisfies the fornu

0.8 2Asib18Go MR @Gt the residence time of the produced
aromatic polycarbonate in the polymerizer device, i.e.,
a period of time from the point in time of falling off
of the produced aromatic polycarbonate from the lower
end of the guide to the point in time of withdrawal of
the produced aromatic polycarbonate from the ocutlet, so
that discoloration and deterioration due to a long
residence time of the produced aromatic pclycarbonate
in the polymerizer device can be prevented.
[0040] The above-mentioned advantageous production of
an aromatic polycarbonate can be realized when the po-
lymerizer device of the present invention, which is a
large scale apparatus, is used for a commercial scale
production of an aromatic polycarbonate for a long pe-

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

large scale apparatus is a very important factor in a
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vant ageously the formula: 1 <_ A <_ 150. 15 [0043]

Wth respect to the ratio (A/B) of the opening area A
(m2) of the horizontal cross section of the up- per

portion of the casing to the m ni mum opening area B

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

ferred that the ratio satisfies *he fornmula: 25 5 A/B

5 20 900, nore advantageously the forrmula: 30 < A/B 5

800. [0044] Wth respect to the angle (C) () between

the APPErP&l Fvdrle RHBIGHEIGN ¢If 3Tk agsPdt oM lgrarbon-
and the inner surface of the |ower peripheral wall of .
t he Bdker OFSp@FeHhﬁoﬁﬁﬁéﬁFagﬁsi@fpﬁgﬁeprééepﬁaﬂnﬂﬁetlon is
angl e (CZ 25 satisfies the formula: 125 < C < 160,

nor e he &pstyddis B adWe s rhiftea Polamner 1285 dejgige of

e B 5 LI L1 [ BOLOPTI TS, e,
pol VIS5 S8 SR BRI 10 (O cvice
PO VRO AEULCShapeol PEHEetebtlreBhER Erpa, the oi-
PR lof 48 S N Yo cvice
" Sl IS AR, Sl P <HEMAI \Hdh SR,
06 a8 iE AR W% R are ae-
gui decwstdd g1} | pol yneri zer device,
[0042] It is preferred that opening area A (m®) of the
horizontal cross section of the upper portion of the
casing satisfies the formula: 0.8 < A £ 180, more ad-
vantageously the formula: 1 < A < 150.
[0043] With respect to the ratio (A/B) of the opening
area A (m®?) of the horizontal cross section of the up-
per portion of the casing to the minimum opening area B
(m*) of the cross section of the outlet, it is pre-
ferred that the ratio satisfies the formula: 25 < A/B <
900, more advantageously the formula: 30 < A/B < 800.
[0044] With respect to the angle (C) (°) between the
upper peripheral side wall of the upper portion and the
inner surface of the lower peripheral wall of the lower

tapered portion, it is preferred that the angle (C)

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

15 ing on various factors, such as the pol ynerization

de- gree of the raw material prepolyner, the

pol ymeri zation tenperature, the polynerization

pressure, the polyneri- zation degree of the aromatic

pol ycar bonate or prepoly- ner t3@%e produced in the

pol ynmeri zer device, and the 20 anount thereof.

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

t he gﬁtd@laaturﬁummtﬂeaf orFRla:C 20055 Khem 2 poorality
(when a plurality of guides are used, each gU|de has

a | erdft Wudiderivetithing rfaﬂg]e)POJdﬁ‘i'%rja%ﬁﬁé eavwg%%ugé’ﬂyﬂ’t s a

formula: 250 <. h < 2, 500 (when a uraluﬁ of

gui des' s Bl i |ftf’e“h£°]a§’1'?eg‘?1’g§ dice (13 Second
(er) r%ng%e%érl 0046 T%egoo out er su f‘%;ce ﬁrﬁeaﬂ-};'gira guide
e U 0 eﬁ?%#e@ﬁ“e“dt ! A e fox

t ot alstoeut ersesurf ac larligea%,l%éﬁgl of tlhzea UI de%gigéuezlféfsthe

t he for orea vant

the f p&?e\;)o:lﬁerr, :f]b OIOé) Olpeﬂfgrled I’ICI.H]CG the an%les C1l,

polynerlzer t he pre ent 1 nven I on,

0 340 SR S B

pol ymer'i zone 1S genera y Kept™ un dér
reducafh RIies L Alfled Ner ef@y €.c4 here 'feé&c[i’@fvelhy repre-

ticular limtation Wth respect to the casing of t

POl Y NS tZ HHO M BRACINGHE ZAEY Thd 1IXW @9 U1 QRS iG-S guide
-wetting fall polymerizer device, the second guide
-wetting fall polymerizer device, third guide-wetting
fall polymerizer device,
[0045] The length (h) (cm) of the guide varies depend-
ing on various factors, such as the polymerization de-
gree of the raw material prepolymer, the polymerization
temperature, the polymerization pressure, the polymeri-
zation degree of the aromatic polycarbonate or prepoly-
mer to be produced in the polymerizer device, and the
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-
geously the formula: 250 < h £ 2,500 (when a plurality

of guides are used, each guide has a length within this
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capabl e of sustaining the reduced pressure. Wth re 15
spect to the shape of the horizontal cross section of
t he upper portion of the casing wherein the upper por-
tion is defined by the upper peripheral side wall,
there is no particular limtation. Exanples of the
shape of the horizontal cross section of the upper por
20 tion of the casing include a polygon, an ellipse
and a circle. It is preferred that the shape of the
hori Z&19%)al cross section of the upper portion of the
casi ng i a_circle or a quasicircle. Fromthe up

IS | e er
end ti@ 4R er ThEnGO5R Lt RETEpPERTSBFE 8hesf (B égbrn@? the
the shape of. 25 the horjzontal cross _section of the,
u ergupléfet i DV e e t‘fiee Y HYy B hRE S Rtioned
dPPferent..Fron1the Vi e i.nt_.of _.ease .in praqducti.o
of |t PP b TEGREOR, (BEE 508 SRt G e i iR Hov-
shape_of the harizont al r.Qs cti,on of the upper
port IO of ]tech e srlennﬁlge]frse(fhtceh% écghee tforncoa t%lg:eurp é‘}rfeancae area
S oue S e R B ot LA 5 < 4,500,
tion_of fhe in rei.n the upper Jpartj.on is -
fi n_eén rye tahde‘F aﬁ%&@% C%)J\gsl_trls(pﬁcehreal O_s]fmd‘gl av\kallsio)g iés1 Ll ! D%%'
eyl | a0l - 1ROChB bBIgmERSGer! bield Bl BCEhedpthabntNénven-

| ower tapered portTon o e casing |Is reverse

coni Galon arfhdiRR) die ostdtaiod Y e FPRldCizer device,

pol ycar bonat e, ich is posi- tioned at the bottom of

the lowepdispRieta10dd Geadftion zone is generally kept un-
der reduced pressure and, therefore, there is no par-
ticular limitation with respect to the casing of the
polymerization reaction zone so long as the casing is
capable of sustaining the reduced pressure. With re-
spect to the shape of the horizontal cross section of
the upper portion of the casing wherein the upper por-
tion is defined by the upper peripheral side wall,
there is no particular limitation. Examples of the
shape of the horizontal cross section of the upper por-
tion of the casing include a polygon, an ellipse and a
circle. It is preferred that the shape of the horizon-
tal cross section of the upper portion of the casing is
a circle or a quasicircle. From the upper end to lower

end cof the upper portion of the casing, the shape of

the horizontal cross section of the upper portion of
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the casing, is cylindrical. 15 [0049] Wth respect to
the guide-wetting fall polyner- izer device of the
present invention, when the upper portion of the
casing is cylindrical, the lower tapered portion of
the casing is reverse conical, and the out- let is
cylindrical, it is preferred that6 the inner di 20
aneter (D) (cn) of the upper portion, the length (L)
(cm of the upper paortion, the inner, dianeter (d) (cm
of tH'ORABNAMPEY Hee I%ts’rﬁ"(%)m{ HEIrame g rﬂ’é‘ the
sat- isfy the follow ng fornul ae:, [ 0050] 100 <

1, oo/ ievmpint. ofpygpsy) 11’81’1’95115“3@11/‘5 <t %(Po%ﬂ?)e“hzer de-

20 <_ L < h + 300. V%en luralit gu d S

Used VIR g e feia it O Gk Y ohe Heizontal
above- nentlon for 5 100511 Wth res ect to the
oDV S o R e, e S Hﬁférﬁﬁe Jie TS 2 the
m)resorefefrredthat the inn i amet er

the GG ot o s €8 i e Al Peer por-

900 e y the for- nula: 200 <_ D 800.
|§E%%re pre erré%Hf at the ra 10 do (D/d) satisfies

the fﬁﬂﬂﬂg Tﬁs?g@&%e,—l%sis L8 £l a%%%%e%ﬁglﬁpﬁg% por-

formu re preferre

rati q i(d{ Rr s3id Sﬁe{yse_?hé h@vﬁéﬁ?{i‘ﬂ Q:he %ﬁ)é:‘ Rt #oh is de-

nor e advant ageou ormu
fined by the upper peripheral 51de wall) is cylindrical.

In this case, it is preferred that the lower tapered
portion of the casing is reverse conical, and that the
outlet for the arocmatic polycarbonate, which is posi-
tioned at the bottom of the lower tapered portion of
the casing, is cylindrical.

[0049] With respect to the guide-wetting fall polymer-
izer device of the present invention, when the upper
portion of the casing is cylindrical, the lower tapered
portion of the casing is reverse conical, and the out-
let is cylindrical,‘it is preferred that the inner di-
ameter (D) (cm) of the upper portion, the length (L)
(cm) of the upper portion, the inner diameter (d) (cm)
of the outlet and the length (h) (cm) of the guide sat-
isfy the following formulae:

[0050] 100 £ D < 1,000,

A

D/d < 50,




L/D 20. It is nore preferred that the length (L) 15
(cm of the upper portion and the length (h) (cm of
the guide satisfy the following formula: h - 10 s L <_
h + 250. (When a plurality of guides are used, the

| ength of each guide satisfies the above-nentioned
formula.) It 20 is still nore pteferred that the
length (L) (cm) of the upper portion and the |ength
(h) (cm of the guide sat- isfy the follow ng fornul a:
h <L <_ h + 2000-fWseh/B Bl @Pal B of guides are
used, the length of 25 each guide satisfies the
above- nenti oned forndlfas) 138§ BwhieA0Phe inner di aneter

D f . i 0 he i di d

(O B WA B e (5% (LA g o
ti d t | ength (h f the gquid t

Dot AP Mgl A o ool i e £8riifta )

I mul i difficulkt to.sol t.h

Chox WIS i beBBROTRR ofchl BRIl i Bedile of the

been J.1dd el yaidated, why. the »pal tASle HMLE Qe inner
T &

the present invention ‘enables a s e production o

a hi gy Gidldaft Yep)hi ﬁ!?n)P%H H}/Eiﬁlﬁceé{)g?cfxgﬂ;?xtaﬁatia fies the

pol ycarbonat e whi ch not on

has %’Eﬂ%{dl Lt rgqpf@lﬂ Csa!QOrbr o&%rrtei & 1 a%el%glnrygi%é:_h% %Ior—

scal e at a high polynerizat'ion rate

riodRfi i Mo Wy & pobhe ol eguhateWBl-8RLrPEat BRaBl Phe ra-

tio (D/d) satisfies the formula: 6 < D/d < 45, more ad-

vantageously the formula: 7 < D/d < 40. It is more
preferred that the ratio (L/D) satisfies the formula:
0.6 < L/D < 25, more advantageously the formula: 0.7 <

L/D < 20. It is more preferred that the length (L)

(cm) of the upper portion and the length (h) (cm) of
the guide satisfy the following formula:

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

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

each guide satisfies the above-mentioned formula.)
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mati c pol ycarbonate can be maintained at a desired 15
| evel . However, the reason why a hi gh nol ecul ar wei ght
aromati c pol ycarbonate can be produced at a high
polym erization rate by the use of the polynerization
device of the present invention is considered as

foll ows. [0053] In the guide-wet*§ ng fall pol ymerizer
device of 20 the present invention, a raw materia
nolten prepolyner is fed fromthe |nlet 1 for the

mol t é%lea &8 yiiRen sianet e (Bn Sepal e fl&‘é?ﬁmgﬂortlon

zone and the nDIten frepo nmer_fed to the nolte

prep r ffudet® (W Fh the 1ength
dlstrl ut| t 2 i nto the pol t|
r eacti eporfg ?FFQ M@qﬁisttﬁ'be éﬁ? (cm)

%rteﬁ‘ﬁ'fﬁ%ﬁ% e t°f s BT (P Jtotﬁi‘ec rela-
pol y nell{(';%: de f %n%f utstle nnlt cDoreeDsmci\_é 1cu[ﬂt tnc? solve

the fa en prepé’ yrrer aeiong and i con

5w ttl?1 I%% ckethtejlwt%é_)#g&@g;q]mpeqitt %rl on and surface

re- newal ol'ynmer is effectively

perf%’ﬁ%‘%] 'EehSQynﬁfcf 9'8% 368[9?‘1 %ﬁﬂyaagueﬁaa%da@ﬂy the

the |1 resu merization reaction

pr OC%ﬁﬁ%rn%trl%é}' il & -HT'Fe rfﬁlése\ﬂtscﬂﬁ}érﬁ:lqn t&?ables a

noltén prepolynmer in 10 creases I n accordance with t

Pr ogreRsHh 1 dripuRd R & iZalidn qlﬁacﬁﬂlpn,mtdw&perfomance
i ncreasi ng the adhesion strength of the nolten

pr epelnsRit itc0 gdis,Giidmat Bt ict drllsy ampwdldfless but

the nolten prepolymer adhering to
also has excellent mechanical properties, on a commer-
cial scale at a high polymerization rate for a long pe-
riod of time, wherein the molecular weight of the aro-
matic polycarbonate can be maintained at a desired
level. However, the reason why a high molecular weight
aromatic polycarbonate can be produced at a high polym-
erization rate by the use of the polymerization device
of the present invention is considered as follows.
[0053] TIn the guide-wetting fall polymerizer device of
the present invention, a raw material molten prepolymer
is fed from the inlet 1 for the molten prepclymer to
the molten prepolymer feeding zone 3, and the molten
prepolymer fed to the molten prepolymer feeding zone is

introduced through distribution plate 2 into the polym-

erization reaction zone having a guide, wherein the
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the surface of the guide increases as the nolten pre
15 pol yner proceeds to the | ower portion of the guide.
This al so neans that the residence tinme (i.e., the po-
| ymeri zation reaction tine) of the nolten prepol yner
on the surface of the guide increases. Further, the
mol - ten prepolyner which is fal3d ng along and in
contact 20 with the guide by the action of gravity has
a very large surface area _per unit weight and the

sur f - teg. DIERALYBR Y He ﬁ&%ﬂﬁ?ﬁnﬁﬂxﬁ @lang and in con-
effectively perforned. Thus, the pol ynerizer device ,

of t k&S they Sstgee Qfsithp Stliieeshide increasing the
Do y SOt o DR o ET 55 SHuiEes s During
i npossi bl e en the praduction i erfaornmed b t.he

uen B 2 R P, RO L B g g it contact
lymerj.zer .device.. This is _qne of the.advantages _of

ool VAR, (38 e ichd 30y ' ALNAR 98P Jlfdl® re-
Her ei [0 e i ' W t - .She

The. FaYEln g S TRLANL L BROS W (raetie SRS, ek rormed,
i nvenRt,y fabl ' f t)

ol yoepery SR MR AU IR A HPTINE 2e o

ar omaldet 100! YR BRI dkfe 1G3 Re B %80 oy W a high

sired Iever. I'n the “pol ynerization reaction perforned
in thatgui denwehbl BoviabbspelyBer tﬁ@rmgi‘i‘ééﬁeprerll‘%er in-

present invention, the amount of a nolten preépolyner

adherdrizgisle® tihe QHARIME §ATES 3% HIDJHRROIMRIhed 51 ym-
erization reaction, thus increasing the adhesion
strength of the molten prepolymer to the guide. There-
fore, the amount of the molten prepolymer adhering to
the surface of the gulide increases as the meclten pre-
polymer proceeds to the lower portion of the guide.
This also means that the residence time (i.e., the po-
lymerization reaction time} of the molten prepclymer on
the surface of the guide increases. Further, the mol-
ten prepolymer which is falling along and in contact
with the guide by the action of gravity has a very
large surface area per unit weight and the surface re-
newal of the molten prepolymer is effectively performed.
Thus, the polymerizer device of the present invention

easily enables the production of a high molecular

weight aromatic polycarbonate from a molten prepolymer,
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ceeds to the |lower portion of the guide. However, the
15 nolten prepolynmer only exhibits an adhesion
strength which corresponds to the nelt viscosity
thereof. Therefore, when the guide-wetting fal

pol ymeri zer de- vice has a plurality of guides, nolten
prepol ymer nmasses at a specifi @%height of all of the
gui des have 20 substantially the same vol une and
substantially the same nelt viscosity. I.n addition

the MBI st dPRgRsihde Mhgo e RATUF tHaR Ahmeiermed by
AbovE N & ol (SR B S0 S FGon tYpe po-

ri zati on yeaction_zone. 25 There e, fromthe

| f
over WIS 35T (IR 365 dolP- ok PeR™81 O Lo B5oRFHER TREEBeET the
have FSORRCATCIE o e S Tio R S eRoa ey LoH "

conti ety 'VR%%L.EnBEEP%:‘? Lhee gﬁhaEﬁBﬁr ‘ig RAGE! gIchoﬁre—

t he casing. a result, aromati c polycarpbonate

mass Vi Il - [ y

£ é-}éfsrt k) za%(w i R QD of th

de- S%Ee, each 0o j%lé# |§¥%ro uced “by al ow ng f%g <

MO t @} RURP AR il Tedldb 1PN A1 HUMRGL: WM (dF an

t he g&ide, are collecteg'at the bottom-portion of the

| overy Aora tRe §fb IRV HRIMYe | RIGRSINEhd MN8BL1ar weight of

enabling the con”10 tinuous production of an aromatic

pol Y ¢ HD @RI tWhe iR 1Ry ca i I e G baVigMt s8inddh@it a de-

aronmatic polycarbonate is naintained at a desired

| evelsirBd 9evelanothethadpanymeageaefiochhecpekysar paeformed

devi ce of the present invention.
in the guide-wetting fall polymerizer device of the
present invention, the amount of a molten prepolymer
adhering to the guide increases as the prepolymer pro-
ceeds to the lower portion of the guide. However, the
molten prepolymer only exhibits an adhesion strength
which corresponds to the melt viscosity thereof.
Therefore, when the guide-wetting fall polymerizer de-
vice has a plurality of guides, molten prepolymer
masses at a specific height cof all of the guides have
substantially the same volume and substantially the
same melt viscosity. In addition, the molten prepoly-
mer is continuously fed from the molten prepolymer
feeding zone (which is provided above the polymeriza-
tion reaction zone) to the polymerization reaction zone.
Therefore, from the lower ends of the guides, molten
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[ 0055] The aromatic pol ycarbonate collected in the 15
bottom portion of the | ower tapered portion of the

cas- ing is continuously withdrawn fromthe outlet by
means of a withdrawal device, which is generally a
device (such as a gear punp) having the capability of

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

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

general, the wthdrawn aromatic pol ycarbonate is

ext r RIPOVTERT Sastgudeiaaing ahehEretiqrlyrerization
pelletized. [Q056] Wth respect to the distribution

pl at degragle Wfb‘tﬁl“olél%éq tTHRF 5 1oty ks z%‘%m?jéﬂlﬁjc% Gfscos-
the present 25 invent n surface of th

di st rjrt&ﬁtqclﬂi“ﬁ}%‘és%ﬁﬁzl gcé{ér%ﬁl %é%ﬂéﬁt%ﬁ%ﬁ% portion
flat surface, a corrygated Iblgrface and a_s

whi ctPli FHHiGEHT 2 EEner 2FS AroMeti&r 8 rycf‘l]f onate
??Z‘Pnenga"siﬁeﬁs‘él adv'*erié FHiatet t"laaa%la.f he Y Ty ion ae-
dt f
g? ”?l(}e(é strlcbutl oﬁ‘t}%lpa e goeér)%gcre aolléﬁel%&\;?lfé molten
I

s ot B oy eé*ﬁ@ﬁﬁh%ﬁ@%%%@% af, P guice,
the dizst rddiild APl A Gnd bl SEAREA o, TEOmA ke £
100 cn®, preferably from 0. 05 10 cer nor e

pref fably ddamdh b A sinde Q&éreﬂﬁ%@fr%g{he con-

nmutual |y adj acent holes is generally from 1 to

mm FﬂfﬁdﬁéﬂﬂpkéddﬁﬁfghtdiZQK)éFBméﬁhdﬁﬁﬁﬂyéékbonate wherein
the molecular weight of the aromatic polycarbonate is
maintained at a desired level. This is another advan-
tage of the polymerizer device of the present invention.
[0055] The aromatic polycarbonate collected in the
bottom portion of the lower tapered portion of the cas-
ing is continuously withdrawn from the outlet by means
of a withdrawal device, which is generally a device
(such as a gear pump) having the capability of dis-
charging a high viscosity substance (in Fig. 1, dis-
charge pump 8 is a withdrawal device). In general, the
withdrawn aromatic polycarbonate is extruded by an ex-
truder and, then continuously pelletized.
[0056] With respect to the distribution plate of the
guide-wetting fall polymerizer device of the present

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

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

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

serve as the holes of the distribution plate.

Further, the holes of the distr4dution plate nay have

a tapered con- 20 figuration. [0059] In the present
specification, the term"guide" of the guide-wetting
fall wgfmlﬁef?eb%@t%@ e s2 af 1dpodgunkred, ascarrugated
| arge value in respect of the ratio of the length of

the bIHLTER Mm@ # YRRl ¢lacts ophdak at a central por-
perpendlcular to the cross section) tao the average

r 1R e %‘fe‘?%e dhes $hags idh e e tgadit 1%&1%":? is
no partlc tation wth respect to the, above
rati ogen%Eﬂ f% g‘lf ‘il‘ %e?aﬂ %‘?onﬁ“ioe bipse, a trian-

000 bI f OO 5 .
'1I'hereqf S gé%%g??rﬂ utrlg‘?njrjr tat ef[(%g'ﬁeﬁpenlng
h I t.h I f th
ConerSF 1hE R e B, Jéé’tif%é@t‘:ﬂs%%& elMfs QUL811y se-
gw de éétec'c?lf;&grﬁd féffp:femér‘fl gl lépégiar?%% I - alosllt, a

a quadr angl e, Ive or

SI desp fyiér?r gn&%@e aﬂdk@é Im hape of the cross

sectio the gui ormor may vary al ong

the | 1y Ofpphe QUi de- 3:2—1 g#ﬂl%e JERY e 1 ‘%utlon plate

[0061] The guide nmay be nmm a S|ngle stran such
is generally from 0.01 to 100 cm?, preferably from 0.05

to 10 cm®, more preferably from 0.1 to 5 cm?’. The dis-
tance between mutually adjacent holes is generally from
1 to 500 mm, preferably from 25 to 100 mm, as measured
between the centers of the mutually adjacent holes.
[0058] The distribution plate may have through holes.
Also, the distribution plate may have tubes attached
thereto, so that the hollow portions of the tubes serve
as the holes of the distribution plate. Further, the
holes of the distribution plate may have a tapered con-
figuration.

[(0059] In the present specification, the term "guide®
of the guide-wetting fall polymerizer device means a
body which has a large value in respect of the ratio of
the length of the body (as measured in the direction

perpendicular to the cross section) to the average pe-
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as a wre, athinrod, or a thin pipe which has been
15 pretreated so that the nolten prepol yner cannot
enter the inside of the pipe. A so, the guide may be
made of a plurality of strands, wherein, for exanple,
the strands are tw sted together Further, the guide
may be a wire net or a punched %t ate. Mreover, the
gui de 20 may be one having a spiral horizontal cross
section. [0062] The surface of the_ guide may

be
snoot iRt 4R, Ehe rc RS h‘-‘eﬁfétleprbr‘bﬁ rielf PP t iTh§re is no

[0063] In the present inventjan, is preferred that
t he et Gl &) Lirfrra 5Ok Wl%Pvﬁ%P‘%ﬁ & Hihe 1R Ve gratio,
25 thin pipe nentloned abov a wre net_ or unched

G 1S © I AR B A 1o 11 DO TEOE pres-

polynerl evi sent invention which
enableé%alf%ﬁé %‘F qufq 'O%ch ]ocroe (%(% gh qual i ty aromatic

AR e RS R E T T
070 GELLE STl oy P A LA L e
ot n-?f‘y”’%%aé-’%%l R SR m"?"#*h peggion of
:oISLIrallty r%g[ﬁsrre}}%ét gflrﬁo salacri(/}?e%u%r}ﬁhfpds% a tri-

meanufidl a |ﬁ?&°dré}fbeléuﬂi)cﬁdl%ﬂ QAeh-E1 P St ke 1l more

col umar sub- Quides.” In such case, it is preferred

that diegUiddestar and the like. The shape of the cross
section of the guide may be uniform or may vary along
the length of the guide. The guide may be hollow.
[0061] The guide may be made cf a single strand, such
as a wire, a thin rod, or a thin pipe which has been
pretreated so that the molten prepolymer cannot enter
the inside of the pipe. Also, the guide may be made of
a plurality of strands, wherein, for example, the
strands are twisted together. Further, the guide may
be é wire net or a punched plate. Moreover, the guide
may be one having a spiral horizontal cross section.
[0062] The surface of the guide may be smooth or rough,
or may have a protruding portion.
[0063] In the present invention, it is preferred that

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

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

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

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

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

col umar subgui des which are secdfely held by 20

neans of at |east one supporting rod crossing the co

| umar_ subguides, it is preferred to use a plurality

of RGPS ting rods which are attached to the

subgU|des at opriate intervals (e.g., fram1l to

200 CE”B &4londn tt%t? sHgenyest inge moaé@erz-@e[roei@e/]lce of
The s Jﬁortln rods are, useful for kee%‘e con
st antLﬁ) E ISRy A PEt R R AR s cP?%‘?u‘F'hﬁon of a

th t th of th d h fla
Cur v el en%ﬁ%ﬁ%ﬁ%%@ﬁﬁfﬁ%@ e Hetemrergial
d f d th t d d t
e
| nvergd%d 'étvﬁ]bsléﬁr Lrg;a[ no?ﬁgzlaéeo tc;] :%fr?ele)ﬁ Cl ulnsnaespe—

is a pipe

prepoalyarf]{yﬁporsuclﬁ;e& &, d nsile ﬂ &é*e

(herel'na a gui elsr erre ogenerlc%][

10 "
(Cn?a%%fc lﬁl co urma ‘plg%‘% de satls]f ée ‘ﬂ{%ﬁf '(éQCh of
for mipon, & acpefachcoly 4Ot atis PESFolEn) which sac-

i nvention, the guide 1S used not
isfies the formula: 0.1 < r £ 1, wherein the plurality

?gglity

of columnar subguides are securely held by means of at
least one supporting rcd crossing the columnar sub-
guides. In such case, it is preferred that the guide
is in the form of at least one net, or a jungle gym
-like three-dimensional structure, wherein, when the
guide is in the form of a plurality of nets, the nets
are securely arranged substantially in parallel.

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

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

15 polyner while allowing the nolten prepolyner to

fall along and in contact with the surface of the

gui de, but also for retaining the nolten prepolyner

in the polym erization reaction zone for a

predetermi ned period of tinme. H¥ residence tinme of

the nolten prepolymer is 20 closely related to the

pol yneri zation reaction tinme and, as nentioned above, .

t he Eédfeide tinkerdivd & Retafpsttheosuh@idas énd for im-
prepol yner retained on thggguide becone increased in

accoPFRYedanthe wfesnatte Ghe t%’é@ﬁelbca‘”\ﬂ%@osﬁ]ta;): spfcurved
the nolten prepol yner, erein the nelt 25 viscosit

| nor &% HF REOFRRIRRE WSt AR 0g TEES TBF A 4a Lpplised for
pol ynerizat,i on reaction. Even when | ten .psre-

ol yREP Ry S FHRREE e b0 (e SRS g the

t he ampunt__of..t nol.ten prepol yner retained on the

gui d&ENar iogsd& eerﬁﬁnﬁ:g on the outer surface area of

the ﬁ[[o%gifsqei Ft]h”thf:]eg%%é%ngf éﬁv‘éﬂkgggartigukge rglfgg:red that

anou e prepolyner réetarned on the cofum

gui d \é?trgiu“?&ie qeso%q.'d?rgla%n otxqu_sdiaairﬁg_é)%r vﬁ'fd.ctﬂq%c%;g It allow

[ 006 I'S necessary that the gu used 1Tn t

gui deneetddiRe ?é:]egb?l o hit%ere W G Of NPT Me pipe

10 i nventi on ha sufficient to sustain not

only (e Weisdte0f 18 QUILAR RS G rde AIIP JdiRrically

wei ght of the prepolymer retai ned on the guide. In
thi s aiespeciclunmRe Hideess Wierldie, FHORKilsteter (r) (cm)

i mportant. \Wen the

of the columnar guide satisfies the following formula:
0.1 <r £1.

[0067] In the present invention, the guide is used not
only for effecting the polymerization of a molten pre-
polymer while allowing the molten prepolymer to fall
along and in contact with the surface of the guide, but
also for retaining the molten prepolymer in the polym-
erization reaction zone for a predetermined period of
time. The residence time of the molten prepolymer is
closely related to the polymerization reaction time and,
as mentioned above, the residence time and the amount
cf the molten prepolymer retained on the guide become
increased in accordance with the increase in the melt
viscosity of the molten prepolymer, wherein the melt

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

15 aneter (r) of the guide is in the above-nenti oned
range of fromO0.1 to 1 cm [0069] Wen the dianeter

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

of the guide is unsatisfac- tory and, hence, a stable
operation of the polynerizer 20 4fevice for a |ong

period of time becomes difficult. On the other hand,

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

cm tie qalaenart zacieararisi arer y Bveav yheand, Wﬁéﬁ@@ pre-
problens arise not only in that it_is nec- essary

t hi cI»Eé?iL}f“r?éf dEtimD @ iRFeRtRENReh el s‘ng%Bs%téf nlS used,

t he i d but also.in that the |de hasanunbr47

of portS d?\?go%ﬁ @ rtéleal“i?]d:%rfi?"q e dhaiaided, o the

ten prepplyner, so that_ it beco ossi bl

obt aifitt C%n ide %}jﬂimatt Lb%%é:fq]garea of the

S, A L sl ga%%a ;5 Thount o
di a t of t.he i de satisfies the fo
0. 15 4¢ prgociler rqudfingt if B Tt T (e

o AT Herkding R [%{%Eﬂ"ﬁfﬂhe oot e Wit the o
9U'dﬁdd%éﬁe&%fég'%ecégsa%?eﬁﬁs@ Eﬁgnp%gﬁglﬁse%qu.@%e
ee o

st ai nl ess “st eel car bon Hast e ni cke

titaniife -Q,tgtoanr}qpfamu ﬁ%e&%&tdwlé’é '&B/Suh@gdf@sent

pol yrrer having a re- sistance. Anong t

st ai e StReIhdve e.sﬁtf?c%ﬂﬁﬂ Ysufficient to sustain not only
the weight of the guide as such, but also the weight of
the prepolymer retained on the guide. In this respect,
the thickness of the guide is important. When the
guide is a columnar guide, it is preferred that the di-
ameter {r) of the guide is in the above-mentioned range
of from 0.1 to 1 cm.
[0069] When the diameter (r) of the guide is smaller
than 0.1 cm, the strength of the guide is unsatisfac-
tory and, hence, a stable operation of the polymerizer
device for a long period of time becomes difficult. On
the other hand, when the diameter (r) of the guide is
larger than 1 cm, the guide as such becomes very heavy
and, hence, problems arise not only in that it is nec-

essary to thicken the distribution plate so as to sus-

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

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

passi vation, or washing with an acid or phenol.

[0071] Wth respect to the positional relationship be-
tween the guide and the distribution plate, and to the
positional relationship between 4he guide and the

hol es 20 of the distribution plate, there is no

particular Iim- tation as |long as the nolten

pr epd?sy ROT §EN$ ovRHeh peeta et | YoFY dbRTEe FBPLRpRsE a mol-
downwardly through the dis- tribution plate and fall ,
al ong-SMAPTePebieEt S t Hhahelt gopeRNeTHEMRRFFRPHpEC obtalin

the distribution plate may or nm 25 not be in .
cont &t %ﬁ?WPE%ﬁﬂﬁ%ﬁ¥Eﬁ?b tTdﬁz%ToWB ¢3esing fluctuation

0 90, LA Nl L1 B (TELE gL 6, 0 Ao,
d ith_th I f. the, distribut]
cor T SAPOMSER, ARG ol D5 SUALELOH Oy g e

é_ispf’%d? SSTHAAEATR vy EpaTyier Jat T {%Sﬂ%h?%{qaﬁﬁeis
an”_ abpr oo a0 AR PRA e RS Atk 5 P11 % che

Prefe %ge e&@@?éffeé)ft enc?%g%mnﬁ?%gi \é@e!%h<tlpe< ]tp uide is

provided i n correspon ol es of he

di StridahdON TR Gl id s ddl)e A THINGJuiidt W Greddi®bly

upper end of the guide i1s fixed, for exanple, to the

uppergd e eyt hork Urd B€Es Of slidie PO YPRIh 78k s ASVEEL, carbon
steel, Hastelloy, nickel, titanium, chromium, aluminum
and other alloys, and a polymer having a high heat re-
sistance. Among them, stainless steel is especially
preferred. If desired, the surface of the guide may be
treated with, for example, plating, lining, passivation,
or washing with an acid or phencl.
[0071] With respect to the positicnal relationship be-
tween the guide and the distributiocn plate, and to the
positional relationship between the guide and the holes
of the distribution plate, there is no particular limi-
tation as long as the molten prepcoclymer fed to the po-
lymerizer device can pass downwardly through the dis-
tribution plate and fall along and in contact with the
guide. The guide and the distribution plate may or may

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

15 erization reaction zone, such that the guide

extends downwardly through the center of the hole of

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

upper end of the guide is fixed to the upper
circunferential edge of the hol#8 such that the guide

ext ends downwar dl y 20 through the hole of the

di stribution plate; man-. ner_in which the upper

end of® el gditd éhQSQQ%QQTWQFQHﬂg fadvie Podiyeacieest davdice of
di stribution plate and (4) a man-_ner.in which t

B R A D ARSI s
caus! 1 AH SRRSUERS WK GRS L85 PacehaGMRGR tigeion
ol yrErtser BEHE o E%feaﬁ%lﬁ H%r i e 35&?%&8%% cor-
;Pfomgaggég %%%Qe ynE;ho H% dt%en$ %reﬁgl ?n pfate as
A iR g a{i@éfé;e%[g %oeﬂgrk%{fgfyagg%h&mﬁ%h the dis-
ngsl ﬁ%ﬁ%%%fﬁy Lfg‘#:t he di strl ut‘%ﬁm}%ﬁéu#&e e
pref %ﬁ%ﬁﬁ%'ﬁT&{@ﬂw WLhe @ predeterm ned

10 anount ten prepolyner 1s fed into the

f eedi R‘Eb7:-?]0n@r‘éffetﬂi“édo@zéé'ﬁﬁﬂ'e%erofd%\ér&%r@%{ WH1QES Wi
using a feeding punp, and the nolten prepol ynmer

passeasuidy oughprdheidh st | dskt s MhddEcandi i1 @hé WETes of

to fall along and
the distribution plate include: (1) a manner in which

the upper end of the guide is fixed, for example, to
the upper inner wall surface of the polymerizer device
or an appropriate portion of the casing at the polym-
erization reaction zone, such that the guide extends
downwardly through the center of the hole of the dis-
tribution plate; (2) a manner in which the upper end of
the guide is fixed to the upper circumferential edge of
the hole, such that the guide extends downwardly
through the hole of the distribution plate; (3) a man-
ner in which the upper end of the guide is fixed to the
lower surface of the distribution plate; and (4) a man-
ner in which the guide is welded to a part of the hole
of the distribution plate.

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

an aromati c pol ycarbonate is produced by polynerizing
a nolten prepol yner (obtained by reacting an aronatic
di hydroxy conmpound with a diaryl carbonate) wusing the
gui de-wetting fall polynerizer device of the present

i nvention, the polynerization reb®tion is gen 20

erally performed at 80 to 350 C. The pol ynerizer de-
vice of_ the present invention has no nechanical ,
stir RLYRRH, thares deimeardlyndRecudy e tdbatFpution
the stirrer. Therefore, an entrance of _air or the

| i ke B tHIRpied i ribe Pelaries 28 dvitpmrdskrill along
to a very, low level. 25 Faor this_reason, it i

possiBIE ¥b FEHRF M HE? gty rISEe ertGhidR P }r@%fclw%nin which
oL 2 ARSI A S D L Bgher, LI AR A9 Eie eas
ool v B0 Y T Cac b (AT e TSt BRghger on
90 B SRR PP LA AO0 G LI e
o 8y R b o NI SUSPOLUTL BN hcpoi e <o
Zoom AR e WA R 5ldve, 10 o
Lion PrOeaads) QS erll Gy £l ved Vi Qb i AMET Bt ermined
The pol ynerization reaction tenperature 1s preferably
in t hand @9 OftHd APk 10400 fmeOf £ RUET 8@ the feeding
zcne of the polymerizer device under pressure using a
feeding pump, and the molten prepolymer passes through
the distribution plate and is allowed to fall along and
in contact with the guide by gravity.
[0075] When an aromatic polycarbonate is produced by
polymerizing a molten prepolymer (obtained by reacting
an aromatic dihydroxy compound with a diaryl carbonate)
using the guide-wetting fall polymerizer device of the
present invention, the polymerization reaction is gen-
erally performed at 80 to 350 °C. The polymerizer de-
vice of the present invention has nc mechanical stirrer
and, hence, there is no sealed portion for the stirrer.
Therefore, an entrance of air or the like into the po-

lymerizer device can be suppressed to a very low level.

For this reason, it is possible to perform the polym-
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from150 to 270 C. One of the advantages of the poly
15 nerizer device of the present invention is that a
sat- isfactory polynerization degree can be achieved
even at a reaction tenperature |ower than that

enpl oyed in the case of the polynerization using a
conventional poly- nerizer devi havi ng a nechani ca
stirrer. One of the 20 reasons why a high quality,
hi gh performance aromati c pol ycarbonate (which is

fr ee FHiFAHIE AR ITh 3P FTRITHPIR PHFertd éy)gher

can obt ai ned, by .using the ol nerlzer deV|ce

the ﬁ@%mhqtnvﬂéhtwn Gabq ket ST Gplymer: zer
reactjon ca erfor d at rela 25 tivel 0

tempéi i asfll q@ofﬂﬂ%ﬁ%n SR cl%df%ﬁc‘%;r\glﬁ?ﬁ‘éer'

I t
o PR LA BTV T, -
Wi us U
pol yrrerqq{z’ eyc?ev'l Cqu%%{;{%ra Iler esxedjn e&rj{/qge"t%n é g

aronaféidguérﬂ’”%y%gxép S@E&%‘i@%r GRvice RECRPL) ;Pr%sent inven-

fornme ng 't he zation reé- "acti on.

o A MBI (L0 o AL Pln i

cComMpUEt £ t [ t
[ 0078] Prareferrmrlettjlﬁebggnp sd%f%y %{)Vgl:&]f; o?&i en];%” n%lﬁﬁgr is

ar oMedd i tEHMAMARP AL GORRPURh &y ,cANEY )ar IO ddieive

pol ymeri zation reaction systen1|nclude a method in
surface renewal. Therefore, the polymerization reac-

tion proceeds even at a relatively low temperature.

The polymerization reaction temperature is preferably
in the range of from 100 to 290 °C, more preferably
from 150 to 270 °C. One of the advantages of the poly-
merizer device of the present invention is that a sat-
isfactory polymerization degree can be achieved even at
a reaction temperature lower than that employed in the
case of the polymerization using a conventicnal poly-
merizer device having a mechanical stirrer. One of the
reasons why a high quality, high performance aromatic
pelycarbonate (which is free from discoloration and
lowering of properties) can be obtained by using the
pelymerizer device of the present invention is that the

polymerization reaction can be performed at a rela-

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

15 pol ynerization reaction, such as nitrogen gas,

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

nmonohydroxy com pound in such &¥ormas entrained. by

the inert gas; and 20 a nethod in which the

pol ymeri zation reaction is per- forned under reduced

pr essUJrOeW]Th@§6nnréf1hé&@mﬁﬁ}%@olweévbpﬁa@@nwn@trpéwced by
[0079] V%en an inert gas is introduced into the poly

mer | R YRS G NG Fe MO e h PHRRAL T | iRbisHrad dw d‘fe%Ctlng

25 large anmount of the inert gas into the polynerizer
de 520 AREEHS tHEYHAPY gj’g‘gﬂ%—iﬂ% it } rarbonate)

cbo o T el 5 A 5 S Bl of e
[008Q1 Wien an agﬁ%?tlc ol r honat e 'éhﬁﬁﬁﬁ“"x%%$§6und

5 IRATET 'Vﬂ%&

reggt r an aro t| %}ﬁiﬂ nd vvlth a I _
car bo ag%) u5|ng %@ %@§ﬁr%é§) ﬁ%%égfbn re
devi & 4aff heThBr %a%at oﬁ”‘éi@t ?8’1 Lg g“c%%r '%:%Qctlon can be

reaction pr ESSU e I n zer evi ce varl

depe kﬁg%
ar grrlriltq%d(’:l%go yca bonat e r}% produc CFI-Y@Ih&{gd (gr&nhéﬁ:lc
pol y Rt AR %H?Igfcﬁfﬂa efﬁ:ﬂrg dHe dd erlmvcﬁ{ ’reactlon

when the aronatlc ' ycarbonate 1s produced froma
ol t eR,dHeppol ymer obtalned from bi sphenol A and

[0078] Preferred examples of methods for removing the
aromatic monohydroxy compound (e.g., phenol) from the
pclymerization reaction system include a method in
which an inert gas which does not adversely affect the
peolymerization reaction, such as nitrogen gas, argon
gas, helium gas, carbon dioxide gas or a lower hydro-
carbon gas, is introduced into the polymerizer device,
so as to remove the formed aromatic monohydroxy com-
pound in such a form as entrained by the inert gas; and
a method in which the polymerization reaction is per-
formed under reduced pressure. These methods may be
used in combination.

[0079] When an inert gas is introduced into the poly-
merizer device, there is no need for introduction of a

large amount of the inert gas into the polymerizer de-
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di phenyl carbonate, the preferred reaction pressure is
15 as follows: when the nunber average nol ecul ar

wei ght of the nolten prepolymer is 5 000 or less, the
pressure is preferably in the range of from 400 to
3,000 Pa; when the nunber average nol ecul ar wei ght of
the nolten pre- polynmer is in th®range of fromb5, 000
to 10,000, the 20 pressure is preferably in the range

of from50 to 500 A Pa; and when the nunber average

nmol eCii®R® R gHte oineFe JIHDI By br ebetyeduced Hprauch an
than 10,000, the pressure is preferably 300 Pa_or. '

| ess, 2RKRE prldereit yinsidaeot die PRIYTebh?oD dovise is
Pa. 25 [00811 In the present invention, when an

ar ondtd TMERINGD)| 5o b AL EREEL IR REECIR POt yneri zi ng

] e Y oA SO TSR0 B0 s by
L) PRl £l 5 ASTUE B0aSRIRLLE SOl MERLRORR e o
one S Sy A A ofP! LIRSS R ;o[BI gpmomace)
o PolTE A SRl A B 410 UL 089 §8f1ce of che
P! 880 EILY, &y LT 280100 YoLe o ML ghuve <o

ar e %@%%éﬂﬂi&ié@%ﬁ@@ @eé’%&d%xﬁf&ﬁtﬁe type and

systemis e oyed, it 1s also prefer

pol ymesl il 0 wieghnee OfF e AFamRii& POl YerRon e to be
produced, the polymerization temperature and the like.
However, when the aromatic pclycarbonate is produced
from a molten prepolymer cobtained from bisphencl A and
diphenyl carbonate, the preferred reaction pressure is
as follows: when the number average molecular weight of
the molten prepolymer is 5,000 or less, the pressure is
preferably in the range of from 400 to 3,000 Pa; when
the number average molecular weight of the molten pre-
pelymer is in the range of from 5,000 to 10,000, the
pressure is preferably in the range of from 50 to 500
Pa; and when the number average molecular weight of the
molten prepolymer is more than 10,000, the pressure is
preferably 300 Pa or less, more preferably in the range
of from 20 to 250 Pa.

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

fall

15 polyneri zer devices. The use of a polynerizer

system in which two or nore polymerizer devices are
connected is especially preferred in that a guide and
reaction conditions which are appropriate fromthe

vi ew point of the polynmerizati on degree of the

prep
pr od
to e

ol ymer or the aro 20 matic pol ycarbonate to be
uced can be independently selected wth respect
RILGIAERRNPES yHerhreiuerd Ry Relypeobpingg molten pre-

exanpl e, when the polinerization degree of the

pr epdYrEreT s(¢hid

tem

devi
devi

PHTERTHIS | FHPIEEF GjRvaneXy

in which_a first guide-wettin meri zer

fall |
b A OSHA St R SR TROTRES) pof Sritd [Bess bi€ to

third i de-wett] fall I i ,
&2odiqe i ATRTAel WS I VP TEPTa o SRS i Rvited po-

and sp,on are

: dinseries in this, ord h

o0 SRR SIS AL TSN, ol U B G
- i | ; devi tief

O SR 214y P TR AU 9 1Y ponyn

gui d

repr
firs
poly
reac
poly

e St e B ol nf T G srarting
tmaEﬁ%&Hﬁtofrﬁﬂéidﬁgkﬁég”éﬁééﬁﬁcﬁE]éh'ﬂfgﬁéfgkfﬁ%iycar—

neri zer devices. Furt e polym erization

R EENPE A 4T g1 JBYREr d N § B ﬁg@%%y &l poPfmd PEzer

merizer devices. Alternatively, t

| ymerdzatd®ni i 6aet d1o e @ NP Nnid e egiYe Dfe VAT W@ ISP polymer-

t hat

izer devices are connected in series. When such a po-
lymerizer system is employed, it is alsc preferred that
the polymerization degree of the arcmatic polycarbonate
is stepwise increased in each of the guide-wetting fall
polymerizer devices. The use of a polymerizer system
in which two or more polymerizer devices are connected
is especially preferred in that a guide and reaction
conditions which are appropriate from the view point of
the polymerization degree of the prepolymer or the aro-
matic polycarbonate to be produced can be independently
selected with respect to each of the polymerizer de-
vices. |
[0082] For example, when the polymerization degree of
the prepelymer is increased by using a polymerizer sys-

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

in 15 accordance with the order of arrangenent of the
poly- merizer devices (i.e., fromthe first to | ast

gui de- wetting fall polymerizer devices in the
above-nentioned system) Simlarly, the polynerization
pressure may be the sane anong | of the pol ynerizer
devi ces, and, al 20 ternatively, the polynerization
reaction pressure may A be varied so that the

pol yriErd&atd dif ¢ tTwrilgrveatdiimg ﬁ%ljdé&]éaﬁ%‘ﬂlﬁ‘w device, a
accordance with the order_ of_ arrange- nent_of th

pol yﬁ%ﬂrﬂerg‘ﬂléiﬂ eI, fa]f]r d?ﬁ]t')ﬂ?éﬂfjﬁes"f th‘GCFea'sta forth

SO B S S D 0 e
?afl()lc}é)d'r‘{)?:é:?té S tJte?ergsll?rf 1|sCtht r"f| lge[e vvett 1MW rer sur-
LIS A I HRATETISI Sl e e

cri 2RI ﬁgfeilé' Bk TR, ot R Z&pﬁle%%’izfglatwn-
Ui ST [}ipeé R B 2grdB et ngPFARE Mo Siymde & 2nd
devi g a% gl:élﬂ%.r?/ o@e’ﬂr ﬂc}?%@riﬁﬂ:e{ls%uéé?)ﬁﬁface ar-

10 the qui use 't he "second gui de-wetting fal

21 A ot e el Nl

prOMiWEtﬁﬂﬂgﬁiall polymerizer devices. Further, the polym-
erization reaction temperature may be the same among
all of the polymerizer devices. Alternatively, the po-
lymerization reaction temperature may be varied so that
the polymerization reaction temperature is increased in
accordance with the order of arrangement of the poly-
merizer devices (i.e., from the first to last guide-
wetting fall polymerizer devices in the above-mentioned
system). Similarly, the polymerization pressure may be
the same among all of the polymerizer devices, and, al-
ternatively, the polymerization reaction pressure may
be varied so that the polymerization reaction pressure
is decreased in accordance with the order of arrange-
ment of the polymerizer devices (i.e., from the first
to last guide-wetting fall polymerizer devices in the

above-menticned system).
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in that not only a stable production of an aromatic 15
pol ycarbonate for a long period of tinme wthout

causing fluctuation of the nol ecul ar wei ght thereof

but also a production of an aromatic pol ycarbonate in

a predeter- m ned anmount becones difficult. On the

other hand, when the ratio (S1/°2) is nore than 20,

t he amount of a 20 nolten prepolyner falling al ong and
in contact with the ui de_used in_the second
guidéﬂ&ﬁ%ﬁnébFaFFaBBE?wewpféra BeYPETigathoPe gYEFEM in
t here ecreasi ng. the residence tine of, the polten

pr epdfThit =W &S THetiddishe i Rolmanizet dptiger (-
an ar HHLJ ycar onat.e ,havi a d 25 sired .,
nol e ear f\‘/:%éfsa:h ‘f pqugglf effalt eﬁqéj%" ce” and

t ot al_.quter sur ace a rea Sl a 2 s tlsf '

fol I ST i m§FBt lD§L/ ﬁ qFfire”) are
tovi SETgE ctthe”f ?lé'ssaﬁl . Ltv'eﬂ%soeﬁd'. i%ﬂ%—}ee Sl s ppglyn-
gggorptlon Srdce éeceocfaazskf%gj eq)%q]%eetrﬁaﬁgng{geégre%ed
?8|¥eeéﬁﬁg§%ft$ﬁgﬁgg ten préﬁ%ﬁ%ﬁer |n{§ﬁyhe&ﬁZIeEIQEe

10 i zgfi HeViLRs 1’%4 $he WHeE @ Pl WAt 19g tmlglﬂﬂ%rmerlzer

-wetting fall polynerizer devices of the present
| NVente-dilc@N sHE e Gotdl icudireiRivitd hale£aGD )0f (e os

pol y- merizer devices is provided wth an inert gas

absolfire guide used in the second guide-wetting fall poly-
merizer device satisfy the following formula:

1 < 81/82 < 20.

When the ratio (81/S2) is less than 1, problems arise
in that not only a stable production of an aromatic
polycarbcocnate for a long period of time without causing
fluctuation of the molecular weight thereof but also a
production of an aromatic polycarbonate in a predeter-
mined amount becomes difficult. On the other hand,
when the ratio (S1/S2) is more than 20, the amount of a
molten prepolymer falling aleong and in contact with the
guide used in the second guide-wetting fall polymerizer
device is increased, thereby decreasing the residence

time of the molten prepolymer, so that it becomes dif-

ficult to obtain an aromatic polycarbonate having a de-

sired molecular weight. It is more preferred that the




10

tion device for causing a nolten aromatic

pol ycarbonate 15 prepol yner to absorb an inert gas
prior to feeding of the nolten prepolynmer into the
pol yneri zer device. By the use of such an inert gas
absorption device for causing a nolten aromatic

pol ycar bonate prepol ymer to abstrb an inert gas, the
effects of the present inven 20 tion can be further
enhanced._ [ 0085] Herei nbel ow, explanation is given

wi t h f¥Pe@utaln FHE 3R S NGRS egjgrﬁé“buﬁ%e‘i%@ﬁf%gtl?%l follow-
pol yneri zer device of the present invention and one
i ner t1fast A& pt i on device are used. The nolten
aromati c polycar 25 bonate prepolyner is fed to the
inert gas absor pti%iF §2/5¢evi d8-prior to feeding of

the | Rl RR EPRRRET Shertiee SUHE HoreaRo Fail polymer-
Causd e dbrih 5 S Vs Al Binalt il Eipterred

it R e : rqrzokfa{gé h%aer gr?a]{%&pio e%g gcg%%igca% ei'\é'p lrlj;é]'lpcgf lydrf%f er%h gé{r% [ inne Tt
1% ld e BAG NplaTE LASE TR o Aoty Siopacic

pr es%l%%ﬁé@%rﬁ?&ﬁ@' é@ﬁ)beémtarg A YNE G rior

10 nol ten prepol ynmer havi'ng abso erei n the above

- Menti ORGP H Aihd b 18] Ipdsolvind €0 i (e P Lfner -

-wetting fall "polynerizer device, and pol ynerization
of  tiheed RN @S- abser, befienDh PN uREARGhY BB the guide

ef f ect ed.

-wetting fall polymerizer devices of the present inven-
tion are used, it is preferred that each of the poly-
merizer devices is provided with an inert gas absorp-
tion device for causing a molten aromatic polycarbonate
prepolymer to absorb an inert gas prior to feeding of
the molten prepolymer into the polymerizer device. By
the use of such an inert gas absorption device for
causing a molten aromatic polycarbonate prepolymer to
absorb an inert gas, the effects of the present inven-
tiocn can be further enhanced.

[0085] Hereinbelow, explanation is given with respect
to the case where one guide-wetting fall polymerizer
device of the present invention and one inert gas ab-

sorption device are used. The molten aromatic polycar-

bonate prepolymer is fed to the inert gas absorption
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[0086] In the present invention, the expression "a 15
nolten prepolyner is treated with an inert gas" neans
that the nolten prepolynmer is caused to absorb the in-
ert gas under conditions wherein the polynerization of
the nolten prepolynmer hardly proceeds. [0087] In the
present invention, the amount of3The in- 20 ert gas
absorbed in the nolten prepolynmer is in the range of
fron10 0001 to 1 Nliter, preferably from 0.001 to

0.8 N9V Plﬁad?ié b eﬁ%@%HPS/ 9% otho DL eR Rrepolymer into
Ilter per of the nolten prepolynmer. \Wen the
anourﬁh%fp‘%]lfié“eflﬁeﬁr RV or Hed tuhﬁ dReLtoI9een a;?rsé?&@t;}on
25 mer is smaller an 0.0001 N liter

ol t IEEERS i TR oD (e RS T dfsi%ae%%i‘ln‘@lﬂhean inert
Sgé-y"e“sz%atqfﬁ%rlg%gﬁ% e"«flf}ef%fﬂ PO (RSP OIIF B pf) Absord

P oS A AU P %\?%@80"3 BB et 6 o Ly i ter
to b % of%ﬁg%oltérp Sor%{eﬁéeﬂg mc%x#a(l)tpe I%reepolymer

annu he inert gas

prepqﬂl, éﬁlﬂf‘% I’i\pt 1bcee£q{ s l{?r\rc}ldﬁ]ﬂé' tr?r iY?f liter

of the ten prep yner . yneri zi ng t

Prepoly meye dyaying rﬁé’tﬁ%um mé-Qdéf‘eil?é ;}é@f}?éi‘eiémﬁ@ﬁaﬂﬁ‘re and

t he above-nention the u

ShLIEsg Sl e saicaos Wt (ot sorbes
melten prepolymer having absorbed therein the above
-mentioned amount of the inert gas is fed to the guide
-wetting fall polymerizer device, and polymerization of
the inert gas-absorbed molten prepolymer is effected.
[0086] In the present invention, the expression “a
molten prepolymer is treated with an inert gas” means
that the molten prepclymer is caused to absorb the in-
ert gas under cconditions wherein the polymerization of
the molten prepolymer hardly proceeds.

[0087] In the present invention, the amcocunt of the in-
ert gas absorbed in the meclten prepclymer is in the
range of from 0.00C01 to 1 N liter, preferably from
0.001 to 0.8 N liter, more preferably from 0.005 to 0.6
N liter, per kg of the molten prepolymer. When the

amount of the inert gas absorbed in the molten prepoly-

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

15 in the nolten prepolyner can be easily determ ned

by directly determ ning the amount of the inert gas

fed to the inert gas absorption device. For exanple,

when the nolten prepolyner is caused to absorb the

inert gas while flowing the i né®&8 gas through the

inert gas ab 20 sorption device, the anount of the

inert gas absorbed in the nolten prepolynmer can be _
obt aitf&PAyMGTe dits LisGicehem@BEr g fhsumolbmapgation
inert gas fed to the de- vice and_the anount of _the

i nert* MHeATEH &Y T¥mUtheddht e nedt asnakagyped pre-
when unt 25 of the nvuien

det i ned
o epBIYREET SR THETIGTh o b BeaEsmet
dot eF VR Rl @RI AR g 400 S harie gHnesiy 92
b in_th | t | . bt ai f
the qoiRzest PREloi’ M el (R 2 Bl | Bffmsper,
gas. 1t S Fhasrin SRR R R , S SEY gas
enpl %X)es%ﬁ!etdqﬂrn lthd %IQ%?FPME%LOG.L 'ild R3S pe larger
ea | a bat

absorp- tion is conduct chw se manner 1 n

whi Chgy Priey dgle@ymgasd k%;%i“t HY nfdig P! I%I’ﬁi) 1 . B -
prepolyner is batchw se fe(}: to the pol%;/ rci zyg}er_ Y Po
devi agmedi dithd <L ARA MBE R4 yridieHaviay I HdPn

is conducted in a continuous nan- ner in which the

ol t @heHeaROlaBmdrE Y i WHRE -ridhtitthd M @ifount by

gas absorption device and the resultant

the use of the guide-wetting fall polymerizer device,

I%h aromatic

the effects of the present invention can be further en-
hanced.

[0088] Generally, the amount of the inert gas absorbed
in the molten prepclymer 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 absocrbed
in the molten prepolymer can be obtained as the differ-
ence between the amount of the inert gas fed to the de-
vice and the amount of the inert gas discharged from
the device. Alternatively, when a predetermined amount

of the molten prepolymer is fed to the inert gas ab-
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nol t en prepol yner having the inert gas absorbed
therein 15 is continuously withdrawn fromthe device.
[00891 In the present invention, the nolten prepol yner
is treated with an inert gas to cause the nolten pre-
pol yner to absorb the inert gas under a predeterm ned
pressure under conditions wherei®? the pol ynerization
of 20 the nolten prepolynmer hardly proceeds. The
expression "the nolten prepolyner is caused to gbsorb

an i ﬁ&rﬂ?tlgéls'deﬁr’é&r% R iHEY e 1gaTt Jad dFeridey @ pre-
R Ny v oyl PR T
eobeBLEEh e e, s Bl eaRg et o b R o
COmP e B ke B KRB R DI i orson
abov%eﬂ%'egaﬁicﬁhﬁts tﬂ%s&'&erb t %f’ a'b%ol}fp%%%rxllt o'fn t‘chléCQnert
a formas 1'ntimatel’y mxed w t'h hée moFten

ity S AR
2 PUATIGLP LIRS LPUBBUED b Y pgPOESS oo v

conpris mol ten

gas di ed eliheli N Ith el e ¥ 6387 it'i‘l\éemnie‘?:?]:i’ ga!st absorp-

is especially preferred that the inert gas Is

sol veq g ihe ARhIRR PSP Y WRchWi®e #ahnerent Yidich a pre-
10 solving the inert gas in the nolten prepolyner, it

s pleeleniedd aneRRYUT the mdAtlenddTedR3Ymlrd A% batchwise
under conditions wherein the gas-liquid interface

bet weed tthe then@d] virs igRd daeritl t & AHERMley Risd Shere the

increased to
inert gas absorption is conducted in a continuous man-
ner in which the molten prepolymer is continuously fed
toc the inert gas absorption device and the resultant
meclten prepolymer having the inert gas absorbed therein
is continuously withdrawn from the device.
[0089] In the present invention, the mclten prepolymer
is treated with an inert gas to cause the molten pre-
polymer to absorb the inert gas under a predetermined
pressure under conditions wherein the polymerization of
the molten prepolymer hardly proceeds. The expression
“the molten prepolymer is caused to absorb an inert
gas” means that the‘inert gas is dispersed and/or dis-

golved in the molten prepolymer. The term "dispersed"

used above indicates that the inert gas is present in

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

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

the inert gas absorption under a pressure of an inert
gas. [00901 Wth respect to the type of the inert gas

ab- sorption device used in the present invention,

there is no particular linmtati®n so long as it can

be used for 20 causing the nolten prepolynmer to absorb
the inert gas. _Exanples of_ inert gas absorption

devi &My Se @3Sy it dy madseEnt Hh%?@nﬁoawr.wﬂf&ef the molten

ContentLors, SOYLCS8. 0%, ST L0 e S0 i e
(e g e R B O OO 8 28 BT M 2

| he. 95aginPresaan b S RRed e i Pypeaisag S vith
devi e %gﬁéc?ﬁé%}%%&%&?m%g: Ct%l 'H%xle)ﬁ?(e s oraputn;}géarm liquid

devi C€, r viCe-contai ni rig col um
abso i.Qn W\ _Ce, r A .
Govr BB ot Gt o sl Sl SO AR AR che in

absorpt| g;’r%]lsd W12 g Rl Qe.ediﬁpEﬁéégf:EQ%Ey?ﬁvent ion,

absorpti device, and an absorption device utilizing
mechanpi gal efs%re%lq-alﬁ.‘ﬂf e r IR R HRE 1YRBE YULUILR:s-

in which the nolten“prepoly 10 ner is allowed to fal

al ong AR d At ¥MAGo1Wen grit@o1smidracerst: argikdentNy dis-
an atnosphere of an inert gas to thereby cause the

Mol t e 1RASRO e ne@-takser Bt hthd MYltterddrepdlivi@d et is

fall thereof.
preferred to conduct the inert gas absorption under
conditions wherein the gas-liguid interface between the
inert gas and the molten prepolymer is increased to
thereby facilitate efficient contacting between the in-
ert gas and the molten prepolymer, and/or conduct the
inert gas absorption under a pressure of an inert gas.
[0090] With respect to the type of the inert gas ab-
sorption device used in the present invention, there is
no particular limitation so long as it can be used for
causing the molten prepolymer to absorb the inert gas.
Examples of inert gas absorption devices used in the
present invention include conventional devices de-

scribed in "Kagaku Souchi Sekkei-Sousa Shiriizu No. 2,

Kaitei Gasu Kyushu (Design and Operation of Chemical

Devices, No. 2, Gas Absorption (Revised Version})", pp.
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Further, there can be used an inert gas absorption 15
device in which the absorption of the inert gas by the
nol ten prepolyner is perforned while introducing the
inert gas into a pipe for the introduction of the nol -
ten prepolyner into the polynerizer device. In the
present invention, it is especiddy preferred to use a
20 sprayi ng devi ce-contai ning colum type absorption
de- vice or a _device in which the nolten prepolyner is

al - 14t t PHRishadmp Mrdh Fonte&L iy HagaKu Kogyosha,
surface of _a qguide in an atnosphere of an inert gas, |

t her BV -cadPdHg tHERT h Bt yirhumn BR&APIHePt1on
inert.gas dur- 25 ing the fall thfreof. 62 00911, As )

t he idrﬁ‘-‘g’rltce‘gaf1 A IR AT £0 1R L1 AbRGLRY PN device,
preferred to use a device having the sanme strug- ture

b t FRCRIRYI GIRGESRAT R T PorieriRs AREoRR e de-
of the present invention. \Wen such g device is 5 used

2 an iy £ gAE RSO I ey O T e iCE Fedt 945

not f e} . i.zer .devi si nge. t i ner .

gas anasri AL SRR Sl fiRd Rl evice.
t he /el zat | ylrer r dly

pr ocggg;,sky ii%ﬁeédaufsoge}iol);‘)’I s%llg% %%%c%? I?favjlydr% c%%}glésjéa’rreand an
stru ; t_ Of .t iyl de- {ang f

pol y%e%o?ﬁ (ﬁ%\ei%ééaocfé) L% lg%p%elﬂsggﬁ%é/%}%/ﬂel%lo%ércé' Further,
(her elafd &an HdRiged &f &ldveitd On i itdRs Wilddl) prepoly-

fall absorption device") as an inert gas absorption

devi g r S fAawIEaw fd1 1 hatordd@r@P-in contact with the
surface of a guide in an atmosphere of an inert gas to
thereby cause the molten prepolymer to absorb the inert
gas during the fall thereof.

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

ing the molten prepolymer to absorb the inert gas dur-

ing the fall thereof.
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sorption of the inert gas into the nolten prepol yner

15 can be efficiently perforned in a very short period

of tinme. The reason for this is that the nolten

prepoly- nmer which is falling along and in contact

with the guide by the action of gravity has a very

| arge surface area per weight & that the surface

renewal and inter 20 nal agitation of the nolten

prepol yner is effectively facilitated. Differing from

t he cb‘ﬁ‘é‘a #ife tHE &@erweﬁﬁ%@bﬁanptﬁ&wﬁi@w%@r 1t is espe-
device, the difference in the nelt viscosity of the

mol t it Sp YR T %dbfeqm 3 IREVifH HIBHT | e aFRne struc-

I t f th ded, 25

gﬂfﬁéaﬁét%%&l?aamo 5% &?Mwas%%éw%werlzer de-
II . the d h th bilit ft

ing % #%ﬁrﬁ%qﬁ%xﬁ%%?%' S e evdgse is

per hour Therefor ener the i de-wettin
absor p%| ot UK 2% q% a%ﬁ%@tlt%% FYLce, the Gl A de does

oui de; getidg: fd ald £ol 'pal IREeL ]Ideaﬁ e-evehaben, § Naye e

have e sane ructure. e presen
i nve fer '
nun‘o:;t#dg{i\\r/}:‘ek?éaégre15 eglu aér]"eg\efe%ég%% 4 rm tiecélhé h&nerem the

pr ep%&l’ﬁﬁﬁ:{lnza{ﬁeoﬁ &£ t?@@%@?@é’z’i%dgﬂ% geous?rdlyo%roceeds.

substant’ y 2,000 or less, nore a

or legf 1§dd ldr MR advat ageousd Vi PG Y 4888 structure as
wherein the change in the nunber average nol ecul ar

Vl\/\ﬁl grﬁhalwtz oft Al Al Bk bye tdnd of Ml a0 Miner Mer HEBF Bbd of
and

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

in the guide-wetting fall absorpticn device is very
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respectively represent the nunber average nol ecul ar 15
wei ghts of the nolten prepol yner before and after the
i nert gas absorption. [0093] Wth respect to the
tenperature at which the prepolyner is caused to
absorb the inert gas, there is ono particular
limtation so long as the prepol8er is 20 in the
nolten state at the tenperature. However, the
tenperature is generally in the range of from 150 to

350 EMprlef FAFRAT (M 1B 128 JF EheraPh el eramly treat-
from230 tg 270 C. [0094] _In the present invention, it
i s prigted dRRIMANDHY (ff ptrlé‘ssﬁi"reé’cﬂgw‘(%l"t’l Ipgn inert gas

enpl o edlnthe nert as 64 ab nlsthesa
ool o4 G | haneEREel Gac aﬁﬁ %% Sifseopg fall

obt ai ni ng t.he nolten o he reactJ
o oAbk G ke TR e f%ﬁﬂ-leal?ofr&ﬁrf ﬁwettmg

conpofur\jI W|th a di arlyl ecvaircbonal\it,e t tg_gre obt 1D ome
the ot ter AroRECIE po ycareo na?ré

abov lqu; ed pressure Pg (unit: Pa) em ployed in

t he ?%er %ﬁgkzﬂmorption is higher than the pressure

Pp (LTUdBZ]Pa? nl B h?ﬁ%%gi%qﬁﬁQ%nEQEﬁwe Ezagl%%e%gfged that

whi ch 1's per orne he pol'ymeri zer device

pf ef eredy al}ﬁg:] eesrﬁih{k?elpga J‘%&%ﬁa@ﬁfv&é‘l t of
y the fo X

sati sf owi ng 1 nequal it Pg > 4 x
Nﬂ - 38 fblten prepolymer in the inert gas absorptlon is

substantially 2,000 or less, more advantageously 1,000
or less, still more advantagecusly 500 or less, wherein
the change in the number average mclecular weight is
calculated by the formula: Mz - M, wherein M; and M3
respectively represent the number average molecular
weights of the molten prepolymer before and after the
inert gas absorption.
[0093] With respect to the temperature at which the
prepolymer is caused to absorb the inert gas, there is
\\po particular limitation so long as the prepolymer is
in the molten state at the temperature. However, the
temperature is generally in the range of from 150 to
350 °C, preferably from 180 to 300 °C, more preferably
from 230 to 270 °C.

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

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

the inequality above, the effect of increasing the po-

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

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

use of the inert gas-absorbed pfrepol yner are likely

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

the pressure Pg  (unit: Pa) enployed in the inert gas
absor"’}ﬁﬁ%"r?‘?%o%tm RS HEATe 37 P gl?ﬂeﬂ‘l}e%i%tw rgRaction
of the inert gas 25 absorpti.on Hx the nolten

pr epdlBARFITS FHRIWERRE of W PPEH 1 HEh e (TR TSR RTgRRLYmeT
absorption can be conducted by us- i a.spal |l device.
Ther o 1% md i Ga A0 |5 TRSHT O ETRATFET SKPecie1ar 1 an
upper_limgt, of .the pressure P (uni.t: Pa)_enpl oyed i

¢ heC AT S SGHTRG roTRITRS GV 3 [EEb st oafte to
(unit:, Pa) is.generally 2 107 _Pa .or |e _
b of &P SEET pad o tnd G le B Hrorenate pre
106 %& 4;55. [ 0096] Exanpl es of nethods for causing

t he en pre- polyner to absorb an inert gas by

using an ipert_.gas 10 absorption device ingclude )
mothod | n W APSBSTIS THIES MG T 4 hd) em

| ner t, gaR AbSOTld O &GdsS a idiP D¢ PRI Dbethan the
intothe nolten prepolynmer, and a™ nethod in Wwhich a

par ! Mleddied 1801885 f U0 Oof N orfldr R polymerization

absorption zoné i's cause e a Into
which is performed in the polymerizer device. It is

preferred that the pressure Pg and the above-defined My

satisfy the following inequality:

Pg 5> 4 x 1012 % M1—2.6871

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

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

absorption by the molten prepclymer is increased and,
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15 the nolten prepolynmer. Specific exanples of the
former nmethod include a nethod using the
above-nmentioned spraying device -containing colum
type absorption device; a nethod us- ing the
above-nenti oned device in which the nolten pre 20
polymer is allowed to fall alondand in contact with
the surface of a guide in an atnosphere of an inert
gas to thereby cause the nolten prepol yner to absorb

the henga. dhe ddeily 93 FRIITRHGRFD B redRlyHeed by us-
i nert, as absarption is conducted while naintainLn% ,
the iMDH (RHa FFEr e THRTENE 0B Pargdcylar limitatlon
predeterm ned | evel 66 Dby supplenentarily feeding the

i ner tWigds AeFRHE devitdee YRPSh aifbiintofHilte pressure Pg
substantially equal. to the unt f the i.nert gas

ahi ohl e bl BEABERE 1 (HE i Tan 995 eBOTSARTE Stk d -
a nmet hod using an inert gas absorption 5 deviggz in 7
whi cF%TF i i RERS S SiFectt & nrddice FENSHB Y ¢ ge 10
for the introduction_ of the [ te epol y- ner into

the O yHrIoR . R b e 1 s s R ot pret-
latter th i nclau a t hod using the

above: Xgﬁd@amsdpr% r?d: g%ﬁsc'e 10 contai ning col um

type st sQAnflewlsCer Aethcdlyires dalisiigChreNfolten pre-
nol ten prepolynmer is allowed to fall along™ and in

cont g¢d1 yidd ddhesddfncs Qifné’rtguiiéjéa b i Ln GRUSe gas

the nol t'en prepolynmer to absorb the i'nert gas during

t he faldodther@ofgevwines eint e iNaidtss i1 Wietkh most of the
inert gas fed to the inert gas absorption zone is
caused to be absorbed into the molten prepolymer, and a
method in which a part of the inert gas fed to the in-
ert gas absorption zone is caused to be absorbed into
the molten prepolymer.

Specific examples of the former method include a
method using the above-mentioned spraying device
-containing coclumn type absorption device; a method us-
ing the above-mentioned device in which the molten pre-
polymer is allowed to fall along and in contact with
the surface of a guide in an atmosphere of an inert gas
to thereby cause the molten prepolymer to absorb the
inert gas during the fall thereof, wherein the inert

gas absorption is conducted while maintaining the in-

ternal pressure of the device at a predetermined level




10

15

20

25

15 to the device in arelatively large anount to

thereby cause a part of the inert gas to be absorbed

into the nolten prepolyner, while wthdraw ng the

remai nder of the inert gas (which has not been

absorbed into the nolten prepolyner) fromthe device.

O the former and 20 | atter nethofs, the fornmer nethod

is preferred, because the anmount of the inert gas

needed in the former nmethod_ is smaller than that ,
needetdl | fHEMECTeRtarl ot FRRALNDOYE FRthedas the thrrdevice

gas apsorption can be con- ducted ejther in a

cont i HUGHS areiielr Wi Giki th SHeStRAtiably AR bplf yiHee amount
dovi et 1% oy S e R U Rty L othe molten
Pl y TSR § 0 1 1 T BBl tHOTET 1974 Qaferption
nious s frgue o e o o os Lo oL

oo b AL PSSP A0 R, o8¢ 0l NOE, prepony-

[0098] .. n; tihe tﬂ{{%ﬁégfgrﬁé%ei‘éf o&lem%gg term"inert gas"

means a gas whic no reactivity with the nolten

10 aromati | ycar r , : |
%)%rr%lﬁ?zau fed %po&ﬂﬁa% f?elﬁli@c? fnclude a

under the n condi tions. Specific exanples

of IM&Hodaseind NhdIAehdid [RHUS: ol @ s r Pl hd &P e -
carbon dioxi de.” Further exanples of inert” gases

| NCl Ugheh 1 tn DEN | CoRMIPOUASES AP SHHEI & | dle?i GRSEOMSa device

state at tem
in which the molten prepolymer is allcowed 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
melten prepeclymer) from the device. Of the former and
latter methodsg, 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.
[009%7] Further, the inert gas absorption can be con-

ducted either in a continucus manner in which the mol-

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

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

gaseous | ower hydrocarbon having 1 to 8 carbon atons.

O the above-nentioned inert gases, nitrogen is

especially preferred. 20 [0099] In the polynerizer

device of the present inven- tioh’ or the

above-nmenti oned pol yneri zer systen1in whi ch a

pluralléé of the polynerizer devices are con- nected

in sef? tl‘?‘hed%\‘fb%%\t‘?% PRETRRY omate Fle dP%lt%%o%e%‘PiYmer
a rate of. 1 t/hr nore. Since an aromatic 25 h

c oA R CHR e H | FRF ¢ TP Do e F 3 § 9RE GHOLEer pre-
react.i s renmoved fromthe reaction e

neco RSl ynes TR B RoMerE (AR ASARTIe Thethifmts.con-
rial jinto t nerizer device at a, rate which

ni ghetr TR B TR FE B e Pl i o e {Ratchwise
nol t r

polyﬁ@?l gflon éﬁﬁgét ereﬂ$g§ﬂgrgﬁ%gﬂm yh%r?%%.?%%ﬁe ted

degr &g, Qék%é e @O écﬁgéyﬁtﬁ{ L orra cé Otg ll?éféj}g}g g?use the

however exa yca

t
of (Rl edelifer Mo .]%ﬁ%‘i“%’%r‘élf‘?yf’?#@e%@ Pange of
1.01 {@pdap tﬂrprt’hem@r%érft iR Q81 AN difae teq:"rrpd“'i‘i'fé]:‘%:n gas"

rate of the aromati ¢ pol ycarbonate by 10 to

i(%/ehrr?eo‘a[roéloél]gﬂ‘ R AR £ %@YJ%%Wl@PE@Wfﬂluéﬁéi théM ten
F)aromatic polycarbonate prepolymer and is stable under
the polymerization conditions. 8Specific examples of
inert gases include nitrogen, argon, helium and carbon
dioxide. Further examples of inert gases include or-
ganic compounds which are in a gaseous state at tem-
peratures at which the aromatic polycarbonate prepoly-
mer remains in the molten state, such as a gaseous
lower hydrocarbon having 1 to 8 carbon atoms. Of the
above-mentioned inert gases, nitrogen is especially
preferred.
[0099] In the polymerizer device of the present inven-
tion, or the above-mentioned polymerizer system in
which a plurality of the polymerizer devices are con-
nected in series, the aromatic polycarbonate is pro-

duced at a rate of 1 t/hr or more. Since an aromatic

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

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

[0102] Preferred exanples of di v ent aromatic groups
25 (Ar groups) include a group represented by the
follow 69 ing formula: -Art-Y-Ar2- 5 wherein each of
Art @iRPIFEON ndfepeaTeRiiRd yEYore ik areaCBlen VY RFRM, 1t is
carbocyclic or hetero- cyclic aromatic group having 5
to 7RRBLHTY dtdnkeedrihey Tehres eral dissal @ahtd raw mate-
al kane, group having 1 to 30 carbon atons. 10 [0103]. .
In t Helah vdentt R BRRe T izer IR Ecld Cate ot sl is
groups. Arl and Are, at |east one hydrogen atom may be

r epl Ahbst4ent whi ch does not ad- versely

affect t reaction,,.such _as a substituent se- |ected

Fr om tHO 0Be SREATE G B dayai Seon P TERotgmer var-

al kyl. gro havi ng 1 tag 10 rbon, at,ons n_al ko

g oup- TaTTRE A 15° el ais: 25 pribrT e oup e5eof and

pPhenaxy, g Hlufe A YW, WP 3 £YAN0 JEQUR: 1 @b SR &rbonate
e o

group, art am de "‘group an nitTo group.

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

polycarbonate is produced at a rate of 1 t/hr, the

feeding rate of the molten prepolymer is generally in

the range of 1.01 to 1.5 t/hr, which is larger than the

production rate of the aromatic polycarbonate by 10 to

500 kg/hr.

[0101] An aromatic dihydroxy compound used in the pro-

duction of an aromatic polycarbonate using the polymer-

izer of the present invention or the above-mentioned

polymerizer system is a compound represented by the

following formula:
HO-Ar-0H

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

(Ar groups) include a group represented by the follow-
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Preferred exanpl es of heterocyclic aromatic groups 20
Art and Are include an aronmatic group having at | east
one hetero atom such as a nitrogen atom an oxygen
atomor a sulfur atom Exanples of divalent aromatic
groups Art and Are include an unsubstituted or
substituted phenyl ene group, 2%%n unsubstituted or
substituted bi phenyl ene group and 70 an unsubstituted
or substituted pyridyl ene group. Sub- stituents for
Art a8 A"8HE as described above. [0104] Exanpl es of
di val ent al kane groups (Y groups) include organic
groups respectively represented by the 5 follow ng
formulae: [0105] CH3 R R R 10 ,C-C-C- andj C
(X)k ~R6 CH3 , R2 R4 [0106Pr wHel&in each of R, R2,
R3 and R4 independ- 15 ently represents a hydrogen
atom an al kyl group having 1 to 10 carbon atons, an
al koxy group having 1 to 1Q carbonatons, a

cycl oal kyI"RFTSiR R8GThPE A A iAfy- AOEPSEISR&r!Bon
atons, a %%{b

pfg@gﬂéé:éﬂé¥¥gﬂéhéﬂé§¥bocyclic or hetero-

cyclic aromatic group having 5 toc 70 carbon

atoms, and Y represents a divalent alkane

group having 1 to 30 carbon atoms.
[0103] 1In 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 atomsg, an alkoxy
group having 1 to 10 carbon atoms, a phenyl group, a
phenoxy group, a vinyl group, a cyano group, an ester
group, an amide group and a nitro group.

Preferred examples of heterocyclic aromatic groups
Ar' and Ar® include 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 Arl and Ar2
include an unsubstituted or substituted phenylene group,

an unsubstituted or substituted biphenylene group and
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20 having 5 to 10 ring-form ng carbon atons or a
carbocyclic aral kyl group having 6 to 10 ring-form ng
carbon atons; k represents an integer of from3 to
11; each X represents a carbon atom and has R5 and R6
bonded thereto; 25 each R5 independently represents a
hydrogen 71 atomor an al kyl grdup having 1 to 6
carbon atons, and each R6 independently represents a
hydrogen atom or an al kyl oup having 1 to 6 carbon

At omAh WIS HEI el %6 SRS {HAIt o5t el LN 1@ ;  Sub-

and wherein, in each,of Rl, B2, R3 , R4, RS and R6
at @d’s]ttttﬂnetawmm@ern émmray ase aépldé@@erlbmﬂ @bove
substdtue t which does nqt a versel affect th

r eact su@ﬁaQQ lgss@hs Ve ﬁptlﬁ cﬁgaupﬁoﬁﬁiﬁéouPs

group C ns stin hal ogen at om al kyl u

havi g 99%%&? <aprc] J;efoeiv heSths ATy by the
to 1 arbon a phenyl group, a phenoxy group,

a vi(r)1fyqlcl Lﬂ? I%H% ‘group, an es 15 ter group, an
am de; gr-up and a nitro group. [0107] Specific
exanpqes f divalent aromatic groups (Ar groups)

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

CH; R! R?

o~ o~
an C
| R RN

CH, , R? R*

[01086]
wherein each of Rl, R2, R3 and R4 independ-
ently represents a hydrogen atom, an alkyl
group having 1 to 10 carbon atoms, an alkoxy
group having 1 to 10 carbon atoms, a
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 R5 independently represents a hydrogen
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20 (R)Ym(R8)0 (R)mM(Rn | CH (11 CH( 1 CH3 25
72 (R7). (R8)n (R. (R n CH3 3 CH3 5 (Rm(R. (I
7Ym(R8)n | V CCH 10 (R7)m 1 CF3 /~/(i 8)n (R)m
(~$nc(c) CFR3CH3 15 CH3 CH3 (RmM(R8)n (R7)m
(R8)n C and -(0 CHz-CHz 20 [0109] wherein each of R7
and R8 independently 71

atom or an alkyl group having 1 to & carbon

atoms, and each R6 independently represents a

hydrogen atom or an alkyl group having 1 to

. 6
6 carbon atoms, wherein R5 and R are the

same or different; and

wherein, in each of Rl, R2, R3, R4, R5 and R6,
at least one hydrogen atom may be replaced
by a substituent which does not adversely
affect the reaction, such as a substituent
selected from the group consisting of a
halogen atom, an alkyl group having 1 to 10
carbon atoms, an alkoxy group having 1 toc 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.
[0107] Specific examples of divalent aromatic groups
(Ar groups) include groups respectively represented by

the following formulae:

[0108]

R R, (R R*n
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represents a hydrogen atom a hal ogen atom 25 an

al kyl group having 1 to 10 carbon atons, 73 an al koxy
group having 1 to 10 carbon atons, a cycloal kyl group
having 5 to 10 ring -form ng carbon atons, or a
phenyl group; each of mand n independently
represents an 5 integer of fromd2to 4, with the
proviso that when mis an integer of from2 to 4,

the R7ls are the sane or different, and when n is an
integer of from2 to 4, the R8s are the sane or
different. [ 0110],&Kurt her exa | ent
aromatic g#ﬁﬁﬁs(}g R toups) inclu K%
represente tlhe low ing fo : -Ar2- 15
wherein a s +def
represents si%gge nd or a div
-0-, -CO, -S, W3-, -SO, -COO,
wherein RL is as defined 20 above. |
exanpl es of such divalent aromatic groups (Ar groups)
i ncl ude groups respectively repre- sented by the
follow ng fornulae: [0112]

(R, R, R R

oo+ e -
aela @©©

R (R, (R (R%n
N | |
~O-+O— + OO -
s /LJTCLL

CH; CH,
R (R, R R,

[0109]
wherein each of R’ and R® independently
represents a hydrogen atom, a halogen atom,

an alkyl group having 1 to 10 carbon atoms,
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2574 (R7)m(R8)n (R7)m(R). CO ol 5 (R7). /(i
88)n (i 77))m(R). 5 ~J SO(R7)m(RB), (Rf)m\Ryn 10
) 502--((" )) - cO (Rm(RnNn (RRmMO (RN --C® -(o0
15 and (RRm(R8)n (R7)ym(R. CH3 C11 - H3 1 Il ~\ O
11 - OC - co - C11 CH3 ~/ CH3 20 [0113] wherein R7,
R8, mand n are as defined above73 [0114] Further

speci fic exanples of divalent aromatic groups (Ar
groups) include an unsubstjtuted or substi- tuted
phenyl ene #Ro#pXody GHIUBSERYURBdL oFOsLbsEr¥RPRJAtOMS,
napht hyl ene group,_and an unsubstituted or substituted
25 pyri dyl 2neYgtoupky¥59rpeR 183VIRE ar bfat P cr&#MBydr oxy

conmpound which |s used
P -forming carbon atoms, or a phenyl group;

each of m and n independently represents an
integer of from 1 to 4, with the proviso

that when m is an integer of from 2 to 4,

the R7's are the same or different, and when

n is an integer of from 2 to 4, the R®'s are

the same or different.
[0110] Further examples of divalent aromatic groups
{Ar groups) include a group represented by the follow-

ing formula:

_Ari-z-ari-

, 1 2 ,
wherein Ar  and Ar are as defined above; and

Z represents a single bond or a divalent

group, such as -0-, -CO-, -S8-, -S02-, -S0-,
-C00-, or —CON(Rl)—, wherein Rl is as defined
above.

[0111] Specific examples of such divalent aromatic
groups (Ar groups) include groups respectively repre-
sented by the following formulae:

[0112]
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in the production of an aromatic pol ycarbonate using
the pol ynerizer device of the present invention or the
above-nmenti oned pol yneri zer system can be used indi 5
vidually or in conbination. Representative exanpl es of
aromati ¢ di hydroxy conpounds i ncl ude bi sphenol A
Further, a trivalent aromatic tr7fydroxy conpound can
be used for the purpose of introducing a branched
structure into the aromatic pol ycarbonate. An espe- 10
cially prefeRgd exanpl ®%nf bi sphendR)A used i nRfhe
present invention is a hji_gh purity hilsphenol A which
te havi_n oripe nt

is wused fo
he di ar r bonat ¥ ch
is used in the pro- uction’of an aromatic '
pol ycarbonate using the polyner- izer device of the
present invention or the above -nentioned polynerizer
systemis regyiesented by,st he follow,ag fornul ags
Bigi "Ar 4 [0118ﬁk%Wherein e of

[0117] 20 O Ar a-
Ara and Ar4 /s jmmependen 25 repres a nono nt
aromatic gT‘@in:h'aan SO
RN (R®), R (R,
(R))m (R, N "o
S com @y b
O ~O-b-
and
(R (R®), (R (R%).

CH, H; |

I ? O C
OO+ O+ OO~

[0113] wherein R7, RB, m and n are as defined above.

[0114] Further specific examples of divalent aromatic
groups (Ar groups) include an unsubstituted or substi-
tuted phenylene group, an unsubstituted or substituted
naphthylene group, and an unsubstituted or substituted

pyridylene group.
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5 to 20 carbon atons. [0119] In each of Ara and Ar4,
whi ch independently represents a nonoval ent
carbocyclic or heterocyclic aromatic group, at |east
one hydrogen atom nmay be re 5 placed by a substituent
whi ch does not adversely affect the reaction, such as
a substituent selected fromthe "Sroup consisting of a
hal ogen atom an al kyl group hav- ing 1 to 10 carbon

atons, an al koxy grou haV| 1to 10 car on at , a
ohenyl Jd'rsclup,% a% E}?fdrsxv. CPB‘PHW h'3 e ot

Ara il MW}% il afep‘ﬁe%%ﬂof;"%lﬁp el i fen SRS ene
groun,, &, blnPen%:nyolneg{ cglérarr{s] S%lazt ]%/ letyd engrcgal’{'{) I’lbssed indi-

groups nay or " 1ay  not

- mengy g%iPQ§; gfqﬂ%naronaQ§£lt§% &%Seﬁ%gggbg %ﬁgmples of

exanples nonov gro

e lepiiese LR SERRSELIY S AR SIS &)

25 77 Further, a trivalent aromatic trihydroxy compound
can be used for the purpose of introducing a branched
structure into the aromatic polycarbonate. An espe-
cially preferred example of bisphenol A used in the
present invention is a high purity bisphencl A which is
used for a polycarbonate having chlorine content of 1
rrb or less.

[0116] The diaryl carbonate which is used in the pro-
duction of an aromatic polycarbonate using the polymer-
izer device of the present invention or the above
-mentioned polymerizer system is represented by the
following formula:

[0117]

0

Ar3-0CO-Ard

[0118]

wherein each of Ar3 and Ar4 independently

represents a monovalent aromatic group having
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CH3 CH3 H3 L) i andi - CHz- i -CH3 CH3 CH3 CH3 5
[0121] Representative exanples of diaryl carbonates

i ncl ude an unsubstituted or substituted di phenyl

car bonat e conmpound represented by the foll ow ng
formula: 10 [0122] 0OC _ O(RACO O Il ~ (RO )qg 15
[0123] wherein each of RO and RI{P i ndependentl|y
represents a hydrogen atom an al kyl group having 1
to 10 carbon atons, an al koxy group having 1 to 10
carbon at ohs:® 2 &y @RIk @EIE group having 5 to 10
ring-formng carbon at- oms or a phenyl group; each of
p andlQiHde Inpergenoify AreprBdeft's . akhighedBfepentesmlY

LS gttt I B S e 13 B0 A4
and when q s an inte of 2 or 48 ,nore, the RIO's =~ _

are (HOAS SEOHRY Fohoayiodly HOTHEh e iy

car DAl e W of et Akl Rl SADUR RIALOY, Rrrect
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
10 carbon atoms, a phenyl group, a phenoxy group, a vi-
nyl group, a cyano group, an ester group, an amide
group and a nitro group. Ar3 and Ar4 are the same or
different.

Representative examples of monovalent aromatic
groups Ar3 and Ar4 include a phenyl group, a naphthyl
group, a biphenyl grcoup and a pyridyl group. These
groups may or may hot be substituted with the above
-mentioned substituent or substituents.

Preferred examples of monovalent aromatic groups
Ar’ and Ar® include those which are respectively

represented by the following formulae:

[0120]
CH;
__<C:j> 72N cH 7~ é cH
™ ™ _cm,
, N4 > N éH
3
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such as (unsubstituted) diphenyl carbonate and a di 5
phenyl carbonate substituted with a | ower al kyl group,
e.g., ditolyl carbonate and di-tert-butyl phenyl
carbon- ate. Especially preferred is diphenyl
carbonate, which is the diaryl carbonate having the
sinplest structure. These diaryf7carbonates can be
used individually or in 10 conbination. [0125] An
especially preferred di phenyl carbonate as a starting
material for producing an aronmatic polycarbon- ate
usi ng the polyn§ i zer device of the esent inven-
tion or t abo pnt i oned pol F syst isad
15 phenyl-Z %ﬁo "?‘ ain d_b@ u(gJI3ng
re- actldﬁcéfhyuen fXi e ﬂollomed|by
purifica- tion,CHhereby obtaining a gHsifiedrthyl ene
car bonat e, reacting the purified ethyl ene carbonate
with nmethanol, followed by purification, thereby
obtaining a purified 20 dinethyl car bonate, and

;3?1' Frdidﬂglheno ;é%leg{tr%glégﬁﬁ Ve di sl- rﬁb%{l %q"rbonates
i Phefhd1 AL DANALEs i & MR da U oy %Qfﬂf ?fmﬁ%w

not contaln any one a
eartrbar@s@fxa@@dc&gmmereé%g &' 58N 108 SRO1 VORI ng
used for producing an aro mat1 c polycar onat e

usi ngrd-hgu el yneri zer device of the present invention
or the above-nentioned pol ynerizer systemis produced
from tdvexmyr omati ¢ di hydroxy conpound

®"),

[0123]
wherein each of R° and R'° independently
represents a hydrogen atom, an alkyl group
having 1 to 10 carbon atoms, an alkoxy group
having 1 to 10 carbon atoms, a cycloalkyl
group having 5 to 10 ring-forming carbon at-
oms or a phenyl group; each of p and g inde-
pendently represents an integer of from 1 to
5, with the proviso that when p is an inte-

ger of 2 or more, the Rg's are the same or

different, and when g is an integer of 2 or
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and di aryl carbonate as nentioned above. The ratio 5
(i.e., acharging ratio) of the aromatic di hydroxy
com pound to the diaryl carbonate may vary dependi ng
on the types of the aromatic di hydroxy conpound and
di aryl carbonate enpl oyed, the pol ynerization
conditions (such as a polymerizZ&ion tenperature) and
the like. The di 10 aryl carbonate is generally used
in an anount of from,;0.9 to 2.5 nol, preferably from
0.95 to 2.npwml ,thwrR  'mr efner dbley damemad. 98 fiferers .

mol , per nol of the arg- matic di hydroxy conpound. ,
[0126]043fk hOfprdesst difgFart iCdF PR esnp Pred esrvh@re di-

L5 PSR BLERELE ) (Lrseni Ly, (LS 1000
<ol SRR F05 sl s bRTERe L
nor Sy BF AR iRt T e 1o [ lrb o
c ey ied | Sty el i e SR GBS hon carbon-

aver age. 1688 901A0) WP BUIZA! 191 ALHNG ALt hnate, wnich

aromati c polycar repoly- rer

present JHw eftd Qm | %i i t structure.
[imtation. %%h'—:{e%hve%%\%&cﬁe%er ;}ga\gjg{ oﬁje_résrsllrhz%jt?son s80ruc ure

of t hghd WY (B RFERY M a 4 | &5n AGPEISLADG: A JBually or in
chem - cal structure thereof; however, the average

degr eenfingaoloperi zati on of the nolten prepol yner is

generally 2
[0125] An especially preferred diphenyl carbonate as a
starting material for producing an aromatic polycarbon-
ate using the polymerizer device of the present inven-
tion or the above-mentioned polymerizer system is a di-
phenyl carbonate cobtained by a method comprising: re-
acting ethylene oxide with C0O,, followed by purifica-
tion, thereby obtaining a purified ethylene carbonate,
reacting the purified ethylene carbonate with methanol,
followed by purification, thereby obtaining a purified
dimethyl carbonate, and subjecting the purified di-
methyl carbonate and purified phencl tc a reactive dis-
tillation. Such a diphenyl carbcnate is a very pure
product which does not contain any one of an alkali

metal, alkaline earth metal and chlorine.

The molten prepolymer used for producing an aro-
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to 2,000. The nolten prepolynmer used in the present 5

invention as a material for producing the aromatic

pol ycar bonat e can be obtained by any conventiona

met h- ods. [0127] The reaction for producing the

aromatic poly- carbonate fromthe aromatic di hydroxy

conmpound and the 10 diaryl carbthate can be perforned

wi thout using a cata |yst. However, if desired, the

reaction can also be perforned in the presence of a

cat alBAt1G GOR T ose uomg ddie R ngiahieer device of the

pol yneri zation rate. Wth respect to the catal yst, .

t her PHESSTY pdHSRIHCR 95 hRaataRaveadienpned RRlmgrizer

catal yst i s conven ioncflr%ly useﬁj in the ,art.,}go 28)1

ExanpiYe- <t Gt W N ARBE S B %#0 y compound

al kal i al_and of an alkaline earth tal, such as _.

i £ R SR R RSBt i 1y A et AR umiRgd ko

i de and cal ci um hydr oxi de:. 65' koa]%ni met al satlr.tcs, hvdr com-

al kal i€ 20 A PRI T Vs DndHutSTHaryF Sabngy

salt - T 2 thg gg) | um $y aga 33

as | ii%ﬂnlﬁnq;oaltg%‘l %1% ydrc% e,oq{saotgal %ygg}rgo ﬂéyé rﬁiq%isrgch n the

tet T anpidylor ATPLLMAAION el e, DHIGARE o Wary:

al kal "t al - an of an aclokajllneert C%a, such as ¥

it hiaum byt dlen 20, sod umdg dRanh CRle IR tions (such

hydride; a oxigls f dnqg} 1 kalﬁ'neta and of an {

al kalgggy eayitind Bl b1 G erdSerd thidt UBAR IR t&e .  The di-

sodi um et hoxi'de and cal ci um'net hox- ide; aryl oxi des of

an algahl JdEiinad iof @Ay Ased in an amount of from
0.9 to 2.5 mol, preferably from 0.95 to 2.0 mel, more
preferably from 0.98 to 1.5 mol, per mol of the aro-
matic dihydroxy compound.
[0126] In the present invention, the "molten aromatic
pelycarbonate prepolymer" (frequently referred to sim-
ply as "molten prepolymer") produced from an aromatic
dihydroxy compound and a diaryl carbonate is 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 polym-
erization of the meolten aromatic polycarbonate prepoly-

mer used in the present invention, there is no particu-

lar limitation. The average degree of polymerization
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earth netal, such as Iithium phenoxide, sodi um phenox

5 ide, magnesi um phenoxide, LiOAr-OLi wherein Ar

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

is as defined above; organic acid salts of an al kal

metal and of an alkaline earth netal, such as lithium
acetate, calciumacetate and sdfl um benzoate; zinc
conmpounds, 10 such as zinc oxide, zinc acetate and

zi nc phenoxi de; boron conpounds, such as boron oxi de,

bori Cfadihe syt ey FHeRHamer t‘farliﬁﬁs’nﬂeﬂﬁﬂda"tré' on the chemi-
tributyl borate, trlphen | borate, ammoni um bor at es
repré'saelntsé'ﬁw i "R RONB R TR RIree of
wherein R1, .. .R3 and R4 15 are as defjned above,
phosmm &y Gloge: TRy pagﬁwweonnaﬁsaenerdny 2

[ R1 R2,. F
bre 4 dsfadfid AB6vEOLERP BERDCIHBE S S é&cﬁﬁgspresent
| d d i cat t | k | |
ZI tles]-g‘-lgflliﬁlsqer{ I sodal Um Si lﬁ:ﬁ% a li_ﬁeﬁ I aa ythe Sal.roma
bl lclar%ndnagcer mﬂ”' m Somaynds such, a3 eqrgggxr{%rgm neth-

oxi d ernanlun1 Fachi or1de, ger e and
ger jum phenOX|de, tin compounds, such as tin oxide,
a dialkyltin oxide, a dialkyltin carboxylate, tin ace-

tate, 4y '2"7]COg"ﬂguQgéclﬂ%&l”%ogng%ﬁ%xfmgr 2He ggoﬁ%&' g:¥)oly—

25 group bon to tin, suc In tributox

and r%@tfﬂgzﬁ@ﬂ@%adf@%ﬂgg]t‘gi{e}d% omp¥ith®%ind the

| ead OXIde acetate, |ead car basi c | ead

car bQi"l@x%rl bR HXXidRs b Bd e H&R todteath Qg a cata-

or ganol ead; oni um
lyst. However, 1if desired, the reaction can also be

performed in the presence of a catalyst for the purpose
of increasing the polymerization rate. With respect to
the catalyst, there is no particular limitation as long
as the catalyst is conventionally used in the art.
[0128] Examples of catalysts include: hydroxides of an
alkali metal and of an alkaline earth metal, such as
lithium hydroxide, sodium hydroxide, potassium hydrox-
ide and calcium hydroxide; alkali metal sélts, alkaline
earth metal salts and gquaternary 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-
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conmpounds, such as a quaternary ammoniumsalt, a qua 5
ternary phosphoniumsalt and a quaternary arsoni um
salt; antinony conpounds, such as antinony oxide and
anti nony acetate; nmanganese conpounds, such as nmanga-
nese acetate, nmanganese carbonate and manganese

borate; titani um conpounds, suchlas titani um oxide,

al koxi des 10 and aryl oxi des of titanium and zirconium
conmpounds, such as zirconi um acetate, zirconium

oxi dekalst KisGale ANARE a1y | dMfaknofeat Fle e tad . aich as
zi rconj um acetyl ace- _tone. [0129] These catal ysts can
be us]e‘otl'iwweéﬂ&?#%ﬂ%fr FRAIUS &hAf ¥R i 3pd %%Cld%d?ﬁthox‘
of the. catal yst used is gener- ally from10-10 to 1

by weidht ,25Feekdast o g akkal tiptpl ang wfv@?gq&kalme
{nﬁ;e referabl %;rsqumlogcltlgi}f%ﬁgmg? %vvejﬂht nggpnenox—
0130, [ t, t t th -

I[yrrer‘JIdzea‘t ."barﬂ"%%ﬁlaw@a Rt A 30 T PnE Rt gt (& repre-

Dol y it oSk Carb°”$%?fe¢&9%oéﬁ%v®%%wa%eﬂc as
the p@;eopﬁéagaﬁoo% b QURULES POLYCRPONA €10t metan

Theretfore, 1 erre e ‘anoun

Bglsgur%dz@ﬁr ) pofi&e?‘ii/ﬁé @égrtljfsrf?gtéf a%xhék?aéé PPthium acetate,

yneri zer devi ce € presen

| NVent 1 of g&ag&@vaql dﬁﬁ?doé}%é/atémrifr% SRiSMas,

enabl es an efficient polynerization re-
such as zinc ox1de, zinc acetate and zinc phenoxide;

boron compounds, such as boron oxide, boric acid, so-
dium borate, trimethyl borate, tributyl borate,
triphenyl borate, ammonium borates represented by the
formula: (R'R’R’R*)NB(R'R’R’R*) wherein R', R?, R and R’
are as defined above, and phosphonium borates repre-
sented by the formula: (R'R’R’R*)PB(R'R’R’R’) wherein R',
R*, R® and R* are as defined above; silicon compounds,
such as silicon oxide, sodium silicate, a tetraalkyl-
silicon, a tetraarylsilicon and diphenyl-ethyl-
ethoxysilicon; germanium compounds, such as germanium
oxide, germanium tetrachloride, germanium ethoxide and
germanium phenoxide; tin compounds, such as tin oxide,
a dialkyltin oxide, a dialkyltin carboxylate, tin ace-
tate, tin compounds having an alkoxy group or aryloxy

group bonded to tin, such as ethyltin tributoxide, and
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action and, hence, the anmount of the polynerization 5
catal yst used can be reduced. Thus, another advantage
of the present invention is that a high quality aro-
mati ¢ pol ycarbonate can be produced due to the snal
anount of the polynerization catalyst remaining in the
final aromatic polycarbonate. 10840131] There is no
particular limtation with respect to the materi al

used for the guide-wetting fall poly- merizer device
of tH%r%ﬁ%%% FPNRALRDR ahB2R ﬁpﬁgougéa pyFh as lead oxide,

conne g the polyperizer device wth, anot her

| yner §%$ @%@?%E orl?%% FRRRONAHR: nBRRET af €3 d %%ﬁ%?ni§e' and
ally s | ect ed fro nle S St? L? ar bon steei

st STT BT IR SRR 2 OB REFaPI$3d; onium

and a heat resi stance.

Si rﬁdc %ur&ﬁfa%%c fT% hée %?‘I'eﬂ%?r}ﬁn@m%%nwaa%aeﬁtf 2 qua-
wesh n%]]‘:%?&n@ﬂgéaﬁh ot e < e Tk et

i Ke. g’é?fb?eae’%‘?lefﬁéﬁfedp‘“%&%?h?%@@s% R85y gy ana
punp é‘l%{rﬁ’én}? g@ééﬂ‘e p{gﬁﬂ? &L e Oéo@&%éc suc]:&n%s manga-

pol ycarbonate, 1t 1s rred to e a gear

Capam&s@fac@iﬁﬁ@umga@séi@m&@ &@'ﬂéh%_z}\]nese borate;

VI SCOSI ty substance i n a const ant anount ere is
no paritgid @l dodpd@iden Mudh é@stpf@ém&r@ SREIEBL LTk Skides

used for producing the gear punp. The material used

for MeIUCH ot egasf PLFDhIEY; kenhd zirconium compounds,
such as zirconium acetate, zirconium oxide, alkoxides
and aryloxides of zirconium, and zirconium acetylace-
tone.
[0129] 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°°
to 10 % by weight, more preferably from 10°° to 1072 %
by weight, based on the weight of the aromatic dihy-
droxy compound.
[0130] In a melt transesterification process, the po-
lymerization catalyst used generally remains in the fi-
nal aromatic polycarbonate, and such a polymerization
catalyst is likely to adversely affect the properties
of the aromatic polycarbonate. Therefore, it is pre-

ferred that the amount of the polymerization catalyst
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stainless steel or another special netal. 5 [0132] The
aromati ¢ pol ycarbonate produced by the po- |ynerizer
devi ce of the present invention has recurring units
each i ndependently represented by the foll ow ng
formula: [0133] 10 O -EOOOAr} [0134] wherein Ar is
as defined above. [0135] It is e&pecially preferred
that the aromatic 15 pol ycarbonate has a recurring

represented by the following fornmula in an

amountSet b5 #ISUsbl FBreossihled dhe melmenizgy glavice
of the recurring units of the aromatic polycarbonate:
[01367f Bl Prgienioapventign o tigy ghovesmenyioneq poly-
general ,. the aronmatic I

the JRFLIRST /275 Gy oAl
tains, as a termnal ro%E a hydr ox

aryl *CatYoriiY R e

f(”rn%éEalégg%§ eg can be reduced. Thus, another advantage

carbonate produced 85 b

0k % IR0 7 BL b7 SR VBRL YRR bRALion re-
I Foup. or an )
& ARORE H9Y ¢ FEe (B9} Bip Frzat ton

of the present invention is that a high quality aro-
matic polycarbonate can be produced due to the small
amount of the polymerization catalyst remaining in the
final aromatic polycarbonate.

[0131] There is no particular limitation with respect
to the material used for the guide-wetting fall poly-
merizer device of the present invention and a pipe used
for connecting the polymerizer device with another po-
lymerizer device or the like. The material is gener-
ally selected from stainless steel, carbon steel,
Hastelloy, nickel, titanium, chromium, other alloys,
and a polymer having a high heat resistance. If de-
sired, the surface of the material may be treated with,
for example, plating, lining, passivation, or washing
with an acid or phenol. It is preferred to use
stainless steel, nickel, glass lining and the like.
More preferred is stainless steel. As discharge pump 8
for a molten prepolymer or aromatic polycarbonate, it
is preferred to use a gear pump capable of continuously

discharging a high viscosity substance in a constant
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O 11 OCQArs [0139] wherein Ar5 is the sane as Ara
or Ar' de- 10 fined above. [0140] Wen the aronmatic
pol ycarbonate contains, as term nal groups, both a
hydroxyl group and an aryl car- bonate group, there is
no particular limtation with respect to the nolar
rati o of the hydroxyl group in t$ 15 aromatic

pol ycarbonate to the aryl carbonate group in the
aromati ¢ pol ycarbonate. However, the ratio is gen-

er al |39 Wfm 9FeTS 15y P RRTSHSHERYY Fimdrhadd/or wigh respect
10/ 90, re preferapbly from®80/20.to, 20/80. It is es-

peci atrq’yn&b‘? Fhretft N NeCh R CiRD| Yot r FomatRUmRs The

20 the termnpal aéyjle car bogate gqrgl%%s, wherei n 85 ngl

% or "HOTEHF PH (P PEPAUT V1Y cHrh R e PRI hke

henyl__ carbonate oups. 141] The, aronmt |

Bol y%:lsatr%]or%?%s p?%%%ie%lpb?‘%%ée]ﬁos-p?%ﬂi n%faﬁevi ce of

t he tinvent| may ¢ ri.se 5 apluralij f

ar orrg[ﬁﬁ;]ol )Ilfglaer %gr?a%é_‘lrr%' 1 ?I%ég‘lrnsﬂn P\/\rﬁ%glrﬁézler# :%’eq:he pe-

ar OlTde)LrE ﬁ%%fa%&%g?mﬁe .e 3 £0] \?ﬁt’r%%%ﬁlll%s h]?é/ceurring

bonde t%ere 0 one ain

I e S L AR o B84 oo

formula:
[0133]
0

—OCOATY—

[0134] wherein Ar is as defined above.

[0135]) It is especially preferred that the aromatic
polycarbonate has a recurring unit represented by the
following formula in an amount of 85 mol % or more,
based on the total weight of the recurring units of the
aromatic polycarbonate:

[0136]

§
0c0~<i:j>—c
|
CH,

[0137] 1In general, the aromatic polycarbonate produced
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5 [0142] The anount of the heterolinkages contained in
the aromati c pol ycarbonate is generally from0.005 to
2 nol % preferably fromO0.01 to 1 nol % nore
preferably from0.05 to 0.5 nol % per nol of
carbonate |inkages contained in the aromatic
pol ycarbonate main chains. 10 [0&%3] When the aromatic
pol ycar bonat e contai ns heter- olinkages in the
above-nent i on anmount, it |S possible to inprove the
ol t Y G (5 BT REE S it e HOF ke PEARERE HiYeRyLon con-
t he n@l{ﬁgnldin of_the aromatic $g%¥ ar - gonate 1
wi t hott 8%cri i i vy BYNRT Proper t fo¥he QHs~T an ary
mati c 0 refor tih [ oAt | ol ycar -
BN e WS T b R SR s SEY
suita95f3§pr preci sion nolding and can be nol ded at a
conparatively | ow tenperature. Thus, such an aromatic
pol ycar bonat e can be used for producing a nolded arti
20 cl e having excellent properties. Further, by virtue
of heterolinkages contained ig the aromatic
pol ycarbonate in such an anoufit, it is possible to
shorten the nold- ing cycle igzh->l eads to energy
saving. [0144] The aromatic pol ycarbonate produced by
the use 25 of the polynerizer device of the present
i nvention con 87 tains substantially no inpurities.
Howeveorl3dihe wiede ifBinire pol year banat &spastiusedady dehe
pol yneri zer device of the present invention may
contain at | ehstecdorsbomi.al conpound selected fromthe
group consisting of an a
[0140] When the aromatic polycarbonate contains, as

terminal groups, both a hydroxyl group and an aryl car-
bonate group, there is no particular limitation with
respect to the molar ratio of the hydroxyl group in the
aromatic polycarbonate to the aryl carbonate group in
the aromatic polycarbonate. However, the ratio is gen-
erally from 95/5 to 5/95, preferably from 20/10 to
10/90, more preferably from 80/20 toc 20/80. It is es-
pecially preferred that the aromatic polycarbonate has
the terminal aryl carbonate groups, wherein 85 mocl % or
more of the terminal aryl carbonate groups are phenyl
carbonate groups.

[0141] The aromatic polycarbcnate produced by the po-

lymerizer device of the present invention may comprise

a plurality of aromatic polycarbonate main chains,
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5 kali netal conmpound and an al kaline earth netal com

pound in an anount of generally fromO0.001 to 1 ppm

preferably fromO0.005 to 0.5 ppm nore preferably from

0.01 to 0.1 ppm in terns of the total content of al-

kali nmetal atons and al kaline earth netal atons

present 10 in the aromatic pol ycaebonate. [0145] Wen

t he amount of the above-nentioned netal conpound in

the aromatic pol ycarbonate is not nore than 1 ppm

pr ef e¥adryinothaparomanic Opslyparbonate pnaier ahabhy collec-

not nore than 0.1 ppm such a small amount of the 15

met al tE6RPYURdve akonded nthevete ah 1despropersids ohain

the aromati c pol ycarbonate produced by the use of the

pol ynerTough qavhekee sl inkage esehectadefiromntheogttrap con-

the arpmatic pol ycarbonate has high quality. [0146]

The n%Js?th‘?%f‘gF &y %?%%t]r%:nlﬁ)%??c%(%owat%t%ﬁ@nbin&@ge-
produced by the polynerizer

Go WiAE LY VB sPediR dHh i e kAR tained in

polyct - bonate.mhi%f i S ﬁroduced froman aromatic
pol ycg?%oﬁ?r%atjp?e% YrErP U ER nbd 9o al by gfrpir§ 1905 to 2

aro 1€ di hy-_dro compound and a high purity diaryl

car gﬁiﬁ% e’ kr%f%fj%%g%]fymﬁ% Lot R & aht i 4TS H’F’oeierabl}’
hal o t 0 t, the hal ogen_at om content. o

t he g%)b(}ﬁcdégﬁ ar%orm(?'?sc rﬁcE)%lﬁ/’caI?%r{%‘?g % "gae]fr'?é‘?%??/n]ﬁfo‘i‘kages
nor e ; ; e t.h ol rizer .

devi cc%a of 1 ecpsl%es%eft %]!r}O\q/ré#?lcf ?%%%Y?e?lqﬁoéxagﬁ%sm%s?%@s'

to prafuch agmaboRRbl GrBAl¥ic polycarbonate contains heter-

olinkages in the above-mentioned amount, it is possible
to improve the melt fluidity of the aromatic pelycar-
bonate during the melt-molding of the aromatic polycar-
bonate without sacrificing other properties of the aro-
matic polycarbonate. Therefore, the aromatic pelycar-
bonate containing heterolinkages in such an amount is
suitable for precision molding and can be molded at a
comparatively low temperature. Thus, such an aromatic
polycarbonate can be used for producing a molded arti-
cle having excellent properties. Further, by virtue of
heterolinkages contained in the aromatic polycarbonate
in such an amount, it is possible to shorten the mold-
ing cycle, which leads to energy saving.

[0144] The aromatic polycarbonate produced by the use

of the polymerizer device of the present invention con-
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5 carbonate having a hal ogen atom content of not nore
than 5 ppb, preferably not nore than 1 ppb. Thus, it
is still another advantage of the present invention
that an extrenely high quality product which is free
fromthe adverse effects caused by the presence of 10
hal ogen at ons can be obtained.sfhus, t he pol yneri zer
device of the present inven- tion or the

above- menti oned pol yieri zer, syst.em has an antage . . _
i n tHRdmS SURS tEEi Y 1P ST o B0y L R g

pol ycarbonate w thout fluctuati of_.th | I ;
el SR 16T R GRS RSSO & oD s 2o device
period of tinme. Such advantage s J 4
of tHe &Eecﬁqu%e IYRE S gréal cceoqgéglg%gagcr %eté{ r o#n&e metal
the Exanpl es bel qw. . [ [ t t0 i -
pol ﬁfﬁ?ﬁ%‘?ose 'ecce_eo(% flﬁoieh?% p‘ﬁéhg"fn | nS{/leérﬁli%lgﬁ,Oft her eal
'S Qi??elpflr te'tcagjl. av;rorﬁeééﬂr%c?t%r%‘ P al % @S dd¥eh metal com-

i 78 e satl

pol r Vi cC sties the above -nentioned

requ ‘ﬁ? { Mﬁf b sdaed AL Y1 yeehani 62001 to 1 ppm,
stré%g .qfﬁfgﬂg?, t1gq%%ﬁinerizer devi ce of the pre-
Sen.tpfé% LR FBY be. piovidedl. 3 b armapPaseé fisrably from
having unictions required for ‘an operation for

Comé.”éifl&ﬁéyo?i? pith OOLE | e @f Ofeé | €otp] yeonbematef al-
Also, wth re- spect to the above-nentioned

pol Vin®T | zR&t $Y Si €bhs L4ed a1k&] hé Oeapt panétall atoms present

limtation so long as the poly- nerizer system

CONP{ 1 SERe dapbrsel & tyoDfciticonatymeri zer
[0145] When the amount of the above-mentioned metal
compound in the aromatic polycarbonate is not more than
1 ppm, preferably not more than 0.5 ppm, more prefera-
bly not more than 0.1 ppm, such a small amount of the
metal compound has no influence on the properties of
the aromatic polycarbonate produced by the use of the
polymerizer device of the present invention, so that
the aromatic polycarbonate has high quality.
[0146] The most preferred aromatic polycarbonate among
aromatic polycarbonates produced by the polymerizer de-
vice of the present invention is an aromatic polycar-
bonate which is produced from an aromatic polycarbonate
prepolymer obtained from a high purity aromatic dihy-

droxy compound and a high purity diaryl carbonate, both

of which contain substantially no halogen atoms, SO
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5 devices of the present invention which are connected

in series. The polynerizer system may be provi ded

with an apparatus having a function other than that

of polym erization. [0148] Hereinbel ow, the present
invention will be de- 10 scribed in nore detail wth
reference to the following Exarfft es, which should not

be construed as linmiting the scope of the present

|nvent| on ég(:é’ég In the foll ow ng Exanpl es, vari ous

pr opér LS AT HRNTERT R érd'l%)PlfCPfBJCEd aromatic
fO||OMA net hods. , 15 [015:ﬂ (1) Nunber averg%ﬁ
nnleéﬁﬂég ARG M TSR L LY didft ORI Shal pbhRRP - By

lrg nber a%e}%ﬁng@% ol WEI Jtéﬁwhé%ﬁ of a?@%ﬁq%}}: inven-
20 t |.v t et dr of

il fl%”@f%%%%ﬁ TR ST SR LT r#rﬁaa”%ro?s‘r}”%mrpow-
curv r%%&x%ﬂ%eqqavx\ﬂf reS}pa%ct tO the \?ﬁt_lgncdeq‘{td Chf not more

nono- c?sperse pol'y Ies rein t

?g:ofesent eg(/ﬁ:iﬁ]t IP%JT&'?%/ EC%A%?;%%‘H‘ f%&;ﬁe I%hus e
0. 35911, 103" a@afgle'aam JE A d délﬂggpgwe%{tmn

wei ght of e aromatic po

reFrQ?%&t%nté%%ﬂHMé¥¥“51 gHRfNL 1Gf ﬁfHaﬁHéﬂukﬁéh is free
polysty-
from the adverse effects caused by the presence of

halogen atoms can be obtained.

Thus, the polymerizer device of the present inven-
tion or the above-mentioned polymerizer system has an
advantage in that it is possible to stably produce an
aromatic polycarbonate without fluctuation of the mo-
lecular weight of the aromatic polycarbonate for a long
period of time. Such advantage is achieved by the use
of the specific polymerizer device as apparent from the
Examples below.

[0147] With respect to the polymerizer device of the
present invention, there is no particular limitation so
long as the polymerizer device satisfies the above
-mentioned requirements and has satisfactory mechanical
strength. Further, the polymerizer device of the pre-
sent invention may be provided with an apparatus having

functions required for an operation for continuocusly
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rene. [0151] (2) Color of an aromatic pol ycarbonat e:
10 Using an injection nolding machi ne, an aromatic

pol ycarbonate is subjected to continuous nolding at a
cylinder tenperature of 290 C and a nold tenperature
of 90 C to thereby obtain test ﬁggcinens each having a
length of 50 nm a width of 50 and a thickness of
15 3.2 nmm The color of the aromatic polycarbonate is
evaluated wth respect tpo the obﬁﬁ%ned t est__speci nens

in adCOrT AT Vi1 T HRR B E DB KRR HRPR EomifdSiyn With re-
R TN Lt N
B AT S RS 5L 8L 1 o
ol y DL IR HLRRE o 00 SPIRALLP 08 o el gperioer
tenpefal i of e 290 %laé@eﬁt stas FA e He Wofhected in

to thereby obtain ateSt specinen having a thickness

of e iuB. Thel %%ig)gfggg'z@}g%?gg:égg Et%aép\f,]ae: RARSEGR th an

test specinen is iea in a the ASTM

5 D63hpd ko Hah iy oy nfufde NG &S hd PKAOH S9hat of polym-

contained in an aromatic polycarbonate: The anount “of

t he abevesdmnt i oned heterol i nkage(s)
[0148] Hereinbelow, the present invention will be de-
scribed in more detail with reference to the following
Examples, which should not be construed as limiting the
scope of the present invention.

[0142] In the following Examples, various properties

were measured and evaluated by the following methods.

[0150] (1) Number average molecular weight (Mn) of an
aromatic polycarbonate:

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

ing formula:
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10 (an ester linkage and/or an ether |inkage)
contained in an aromatic pol ycarbonate is neasured by
the met hod de- scribed in International Patent
Application Publication No. WO 97/32916. 15 [0154]

(5) Anmpunt of an al kali metal conpound and/or an

al kaline earth metal conpound (H¥teinafter, referred
to as "al kali/al kaline earth metal conpound"), which
are/is contained in an aromati c pol ycarbonate: The
amount of an al kali/al kaline earth nmetal com 20 pound
(interns of the total_content;;of alkali nmetal atons
and al kal i ne Fth %%?1%¥ons), which arel/is
contained in an aromati c pol ycarbonate, is neasured by
an | CP nethod. 25 [0155] (6) Hal ogen at om content of

' l b . The h ,
ST R S RO o
| on ol ey 00t el 5 ATRLE L LOLGL Ml e Bl A0g

i ded. ALl f ' |
provi ded. (Al pALl3 10k (28 HRVIsGe rrRf gt{%‘_ﬁ‘iﬁ?gﬁb polysty-

stai nl ess steel except for "aromatic p

di scharge pyap 8. Discharge punp 8 is a gear 10 punp.
In polynerization reaction zone 5 of the poly- nerizer
devi ce, the upper portion of the casing is cy-
lindrical, and the | ower tapered portion of the casing

[0151] (2) Color of an aromatic polycarbonate:

Using an injection molding machine, an aromatic
pclycarbonate is subjected to continuous molding at a
cylinder temperature of 230 °C and a mold temperature
of 20 °C to thereby obtain test specimens each having a
length of 50 mm, a width of 50 mm and a thickness of
3.2 mm. The color of the aromatic polycarbonate is
evaluated with respect to the cbtained test specimens
in accordance with the CIELAB method (Commission Inter-
nationale de 1’'Eclairage 1976 Lab Diagram), and the
yellowness of the test specimens is expressed in terms

cf the b*-value.

[0152] (3) Tensile elongation of an aromatic polycar-
bonate:
Using an injection molding machine, an aromatic

polycarbonate is subjected to molding at a cylinder
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is reverse conical. Wth respect to the di nensions of
the pol ynerizer device and the gui des provi ded
therein, 15 L = 1,000 cm h =900 cm D =500 cm d =
40 cm C = 155, 51 = 250 n2, A = 19.625 n2, B =
0.1256 nm2, A/B = 156, Dd = 12.5, L/ID=2 and r = 0.3
cm Further, the diameter of eath of the holes of
distribution plate 2 is about 0.4 cm 20 [0157]

Mol ten prepol yner feeding zone 3 is designed so o

a molt %‘FP%‘?%B%‘T %\?ﬁcﬁcl%n‘?e% pld h@%%@?rel%’%r%

devi ce tﬁ{ et lis unlforn1%nd|str|buted

gui deP 4 3T | b kSN SHefEren ‘él%p%rtl’b’o‘?kness of

t f_th h

5l m@;gr SRRl ) Bl Mg
I t th f th th

oo B A1l Y s O R A e o

heat dium so that the inside of the polynerizer
devi ce cah be heated at a desired tenperature by
passing a heating 5 nmedi umthrough the jacket or the
heating tube. [0158] Using the above-nentioned

pol ynegiZAr  49Yl Gfoun?n %@%%'r%lﬁ%'k %%r(@,?rg;%*o £ %ed in an

produce as follows. Into nolten

zoneé%dgagfgaﬂ5&9@g¥boﬂg%g'deV|ce mas contlnuously
fed a nolten aroratic 10 pol ycarbonat e prepol yner

(nunber avigfeagndRite Wt &he WIGRI- n{é\mlolfe@@téﬁmol%ge

inlet 1 using a feeding punp, wherein the nolten

ar omafdre fxercarionaie dH®for an ether linkage) contained in
an aromatic polycarbonate is measured by the method de-

scribed in International Patent Application Publication

No. WO 97/32916.

[0154] (5) Amount of an alkali metal compound and/or
an alkaline earth metal compound (hereinafter, referred
to as “alkali/alkaline earth metal compound”), which
are/is contained in an aromatic polycarbonate:

The amount of an alkali/alkaline earth metal com-
pound {in terms of the total content of alkali metal
atoms and alkaline earth metal atoms), which are/is
contained in an aromatic polycarbonate, is measured by

an ICP method.

[0155] (6) Halogen atom content of an aromatic poly-
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pol ymer had been prepared by reacting bi sphenol A wth
di phenyl carbonate (nolar ratio of di phenyl carbonate
15 to bi sphenol A: 1.05) and had been naintai ned at
260 C.  From nolten prepol yner feeding zone 3, the
nolten aro- matic polycarbonatengéepolyner was

conti nuously charged into poly i zation reaction
zone 5 through distribu- tion plate 2 and allowed to
fall alang and in contact 20 with guides 4 to thereby
per f or I cgﬁﬁ)‘f?herization reac- tion of the nolten

P eact on 73 B R e S S 50 M A polycar-

vacuumyvent 6. Durin e pol rization reac- tion,
Ve TR e i Eef ory oo ori SR PP T 1 25
fromthe | ower end portions of guides 4 to |lower ta 94
pered portion 11 of the casing of the polynerizer de-

Vi ce aﬁmg#§qparged through outlet 7 at a flow rate of

5.5t omati ¢ pol ycarbonate di scharge punp 8 so

that fdesamount,, Qfgd riQuatd. G 1p f,%tw-l

5 tapéreéﬂportkbn fiW%E?%:ng%ﬁﬁiﬁ%ﬁﬁgkﬁﬁg%%g mﬁ%ﬁﬁgﬁ

at  aspuwdeiermided; leyvelp dP1e9 . T*Aqlngﬂl% PUERARE device
mol ecul ar wei ght™ (Mh) of the aromatic polycarbonate
produgte Ghsddas gesk 4 Do b Sa1 CWBE o PAGE Aot e poly-
point in time of 50 hours after the 10 start of the

oper atd Bsbrvise 1 Shr g lidke & OMldchariR@ %ﬁﬁf}ﬁ@nqtse a gear
product had an excellent color (b*-val ue: .2) and a

t ensighanel orgaticdRmas ikagh ois 8@ ¥ion zone 5 of the poly-

merizer device, the upper portion of the casing is cy-
lindrical, and the lower tapered portion of the casing
is reverse conical. With respect to the dimensions of
the polymerizer device and the guides provided therein,

L = 1,000 cm, h = 900 ¢cm, D = 500 cm, d = 40 ¢m, C =

155°, 81 250 m*, A = 19.625 m?, B = 0.1256 m?, A/B =

156, D/d4 12.5, L/D = 2 and r = 0.3 cm. Further, the

|

diameter of each of the holes of distribution plate 2
is about 0.4 cm.

[0157] Molten prepolymer feeding zone 3 is designed so
that a molten prepolymer which is fed to the polymer-
izer device through inlet 1 is uniformly distributed to
guides 4 through distribution plate 2. The upper por-
tion of the casing has vacuum vent 6 at an upper por-

tion thereof and has inlet 9 for an inert gas at a
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[0160] The aromatic pol ycarbonate products, which were
di scharged through di scharge port 12 at points in tine
15 of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and
5,000 hours after the start of the operation, stably
had num ber average nol ecul ar wei ghts (W) of 10, 500,
10, 550, 10,500, 10,550, 10,500,230, 500, 10,550 and
10,500, re- spectively. Further, when the aromatic
pol ycar bonate 20 products_were shaped into sheets, the

obt ai TS RRE 5L Ot FoS bt y et HRA RO ZfT fevice
| | i ght h | | h

I S o ey £ 5L R PRI TR0 M e e

ol yrioh Thectd S b iy S5 B5 FEAB P ol BheEr Pt Sevice can

i | . .95 016 Wth )
Do { IR ThOg S0 P o8 VEEL S B S emp@ratdid by MAL5 158 PE Sheating
G 4
Do {IFE0%m WEHE JRARU Or A8 AodEblyleubl 10
: _ < pory |
TnovergEed] ORRd Ry K .a?f*;@c;'“%%@%pﬂé% i’ﬁ.iﬁ’"t‘gérlnségyofﬁgUice'
the tof alrGRIE A pOf v @ Kabha tEL Rl s 3 LIBucER D, 2! KB 1 56s .

earth netal atons) and had a hal ogen atom (chlorine

at oM Nttt pESSolfedr 1f PPRingngbddad of hen@BYNmer -

of the heterolinkKage(s) contained Tn the 10 aromat’ c

pol y Ciogdne ndd-ei d@Swd & 0k 12ud@s Dy 1o d0d 61 t &X adPbBaric

[0162] There was provided a polynerizer systemcom
polycarbonate prepolymer (number average molecular

weight (Mn): 4,000) through inlet 1 using a feeding
pump, wherein the molten arcomatic pelycarbonate pre-
polymer had been prepared by reacting bisphenol A with
diphenyl carbonate (molar ratio of diphenyl carbonate
to bisphenol A: 1.05) and had been maintained at 260 °C.
From molten prepolymer feeding zone 3, the molten aro-
matic polycarbonate prepolymer was continuously charged
into polymerization reaction zone 5 through distribu-
tion plate 2 and allowed to fall along and in contact
with guides 4 to thereby perform a polymerization reac-
tion of the meclten prepolymer. The pressure in the po-
lymerization reaction zone 5 was maintained at 80 Pa
through vacuum vent 6. During the polymerization reac-
tion, the produced aromatic polycarbonate falling off

from the lower end portions of guides 4 to lower ta-
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prising two inert gas absorption devices (i.e., a

first 15 inert gas absorption device and a second

inert gas ab sorption device) and two gui de-wetti ng

fall polynerizer devices (i.e., a first polynerizer

devi ce and a second polynerizer device), each of

which is as shown in Fig. 2, whétein the first inert

gas absorption device, the 20 first polynerizer

devi ce, the second jner s absorp- tiop device and

t he s%%ﬁﬁ% B%Fgﬁ%?i;grogegﬁ%ecﬁﬁéngoﬂ% Egﬁtgahyﬂerlzer de-
series.iLn this.order. ALl _parts. of e, i per g
absor%f?%nW%%v?%ggggﬁ%e?hgﬁﬁngﬁﬁ?PEE?tdzv?geg gigw rate of
made pof -siainl gss . X t 1 en. pr.epal yner

25 ai Sehar el piipatatar: EhESPker fogHR- SodiPLERERY Blme 8 <o
devi c 6 n I EC I t ' ugps

8 of [1a por| SnauRECbE GehR AEBhaEYE BoPl SRR R B 1 over

gas a@éﬁéP&&oﬁofefgnoiltﬁgsfEéﬁ%t%ﬁgg }%g?ﬁEQPﬁQ&péiﬁgst at

devi ce,” the upper portion of

cylingrpeaherapdithbg 10wei tapered portion of the
casing is reverse conical. Wth respect to the di-

mensi pnss9f thes Ml zgaas;a%ig Rid et G 1k £ th
gui des provi ded therglm L =500 cm h =4007Tm g%g ° ©

200 Gﬂioﬂagiaopﬁnicékﬁbﬂége prodie8 &MkcRAfged thPBugh dis-
nm2. 10 Further, the dianeter of each of the hol es of

the délsardgeipottonz phat® poinbouh Oide CHE Fhehs€eONdfter the

inert gas absorption device and the guides provided

t her estahlavef shdstpetratal by vhe sapecd] nBN&I ONE &@Bomatic

t hose of the first
polycarbonate product had an excellent color (b*-value:
3.2) and a tensile elongation as high as 98 %.
[0160] The aromatic polycarbonate products, which were
discharged through discharge port 12 at points in time
of 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 10,500, 10,550,
10,500, 10,550, 10,5c0, 10,500, 10,550 and 10,500, re-
spectively. Further, when the aromatic polycarbonate
products were shaped into sheets, the obtained sheets
had no polymer mass having too high a molecular weight
(such a polymer mass generally has a size of 1 mm or

less and can be visually observed due to the difference

in refractive index between the polymer mass and other

portions of a sheet surrounding the polymer mass).




inert gas absorption device, except that the dianeter

15 of each of the holes of the distribution plate is

about 0.6 cm [0164] In polynerization reaction zone

5 of the first polynerizer device, the upper portion

of the casing is cylindrical, and the |ower tapered

portion of the cas 20 ing is rev@Pse conical. Wth

respect to the dinmensions of the first polynerizer

devi c nd. the quides provided therein, L = 950 cm h

Lo Bs0lRRR D Mg "erpdre s e e ofgtined aEamRELt

cm S1 = 750 nP, A =13.6 n2, B = 0.0314 n2, _and A/B

= 43P ETTRYIthe YrAHheYRr PEPPOETLGENCBPTERE KEFEsmeasured.
of the distribution plate_is about 97 0.2 cm.On the

ot herhahc STRBE sebontpor iRl Shre debe v FaRanie) helFoarbon-
gui des, pr Qvj ereln_have the sane.dis nsi ons. as
PhoseTsf HRERER et ts crbater he BN T R RS e caren

s Aeoorglogl Yeanhl s = 1504 28005 2. 08 LIS (510G 4P6: ppm

above-nenti on olynmerizer system an aronat |

p°|yC@T@°B@ff§ﬁ€? €ﬁ8d98€91aéoﬂgé%?m?ﬁeaf%éf{’mégéf atoms

nol ten prepo eedi ng zone Irst 1nert

gas QQ%@r&ii&fiﬁgvé§ffHWﬁeﬁgftéﬂ&ﬁgﬁlXnéeﬁadaanﬂéigg%n atom

aromati c pol ycarbonate prepolynmer (nunber av 10 era

ol ec bl oMeh&Nd t &) corte &90) of N OMghehih ef dpiS-ah@0%that
a feeding punp, wherein the nolten aronatic poly-

car boftad eafs@pe| yfefhd age BELH] PhepgE 68) WYor€achéddin the
bi sphenol A with di phenyl carbonate (nolar ratio of

10 di- aromatic polycarbonate was from 0.12 to 0.15 mol %.

Example 2

[0162] There was provided a polymerizer system com-
prising twe inert gas absorption devices (i.e., a first
inert gas absorption device and a second inert gas ab-
sorption device) and two guide-wetting fall polymerizer
devices (i.e., a first polymerizer device and a second
polymerizer device), each of which is as shown in Fig.
2, wherein the first inert gas absorption device, the
first polymerizer device, the second inert gas absorp-
ticn device and the second polymerizer device are con-
nected in series in this order. All parts of the inert
gas absorption devices and the polymerizer devices are
made of stainless steel except for molten prepolymer

discharge pumps 8 of the inert gas absorption devices
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phenyl carbonate to bisphenol A: 1.06) and had been 15

mai ntai ned at 265 C. From nolten prepol yner feeding

zone 3 of the first inert gas absorption device, the

nol ten aromati c pol ycar bonate prepol ynmer was conti nu-

ously charged into inert gas absorption zone 5 of the

first inert gas absorption devic®6through distribution

20 plate 2 thereof and allowed to fall along and in

con- tact with guides 4 to thereby cause the nolten

pr epoc'lugrﬂ1 %?m%l%ti%%lrls%ﬁbmw dbschapge ppemRsr & ¢f the po-

the i gas absp tion zone of the first inert gas
absor * mai ntai ned at 180, 000 Pa by

i9n]tc g?f’@#:{f &Pg@?tr@%en g s%gahrq%grh mtroducts or}:h%orftlrst
absorPtlon t he .inert bsorbed . nolten pre olg
(am)unrtle Y %Se Eid?f%‘ﬁp a%%%Jrcb%d ?1?19 TRRE PRt on of the
11 | -
g:gfra char ‘%rl‘%%]e‘po?%fﬁg’f tﬁﬁw%m"q%%mf%qi portion of
I I d .
|Lﬂgrﬂ¥%p%%%%oﬁ.%%@%a§ c?rﬁreéac%?afg’lt&?”{%%%c & o the di-
[N Sidnd@n AP ald MR8 JRSAOrNRraeHh LT QU ke

out- let 7 at predeterm y Al 5C arge

punp &% that qgggn% »f g he ggs-absoy _
nnltéﬁulo prepolyner at the bottcw§&¢ %omgf tapere r D

por tixgb ldm, V@S- COMSERNTEY-Npbpt ai ped 8rQuUBEl asng s1 - 60 m?.
predeterm ned | evel . The di schafged inért

gas- ahganhed rHd e HMenot Wereas oﬁoc!Eé oUsd Yo &he dis-

into nolten prepolyner feedi ng zone
tribution plate is about 0.2 cm. The second inert gas

absorption device and the guides provided therein have
substantially the same dimensions as those of the first
inert gas absorption device, except that the diameter
of each of the holes of the distribution plate is about
0.6 cm.

[0164] 1In polymerization reaction zone 5 of the first
polymerizer device, the upper portion of the casing is
cylindrical, and the lower tapered portion of the cas-
ing is reverse conical. With respect to the dimensions
of the first polymerizer device and the guides provided
therein, L = 950 cm, h = 850 c¢m, D = 400 cm, d = 20 cnm,
C =150°, r = 0.35 cm, S1 = 750 m*, A = 13.6 m?>, B =
0.0314 m*, and A/B = 433. Further, the diameter of

each of the holes of the distribution plate is about
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of the first polynerizer device through inlet 1 using

a 15 feeding punp. From nolten prepol yner feeding zone

3, the nolten aronatic pol ycarbonate prepol yner was

con- tinuously charged into polynerization reaction

zone 5 of the first polynerizer device through
distribution plate 2 thereof an87allowed to fal

along and in con 20 tact with guides 4 to thereby

perform a Qolynerlzatlon reaction of the nolten .

prepol yAef™- THE g Qikked Pand: e FRFIAtRokymerizer de-
reacti pn zone of the first merizer  device was

mai nt % hed23t BBS ﬁ%l?ﬁﬁoBﬁﬂV%é%ﬁuﬁ?@@ﬁ%HGhaVEthﬁgSame di-

t I tion reaction, the_produced nolten 25
ol Sbavéia%bBHa%% SF obe Re1 RerLees AoV iehciced in Ex-

wei GhETBTR ) A deflwﬁe :;”%‘32?2% T8 T the

I 4

ot 50Rdg1 PRl AR Shehd P PL%]?XQ*‘S%%%*—; system,
deV|cgn ¥@8m%£$§2§é9§€ ?g&ﬁé?&gaaguék8&u¥e8 a %lows

pr edet'er m ne y aro- ¢ porycar

d'SChﬁiggtpufﬂtg ﬁglﬁgﬁ LQg?fggéPtEe8&1£EGZHREt§”of the

aromati c polycarbonate aV|ng

'ncreP§§§tpfﬁ¥?€r§§§té9$og§3£8§)d@% Qmﬁést@Bﬁﬁfggously fed

portion 11 was constant i Ntai ned around a prede

10 n1£&ﬂoi€¥ﬁ|arJM&tﬂéSﬁ@f?@&ﬁbaﬁéﬁéinéﬁBP&MSFr (MBfber av-

con- tinuously fed into ten prepolynmer feeding zone
3 of etdige SREDAEU1ALT e DB APBRAY thOQO@iPthﬁﬁoquQl@ﬁlet 1 us-

From nol t en prepol yner feeding zone 3 of
ing a feeding pump, wherein the molten aromatic poly-
carbonate prepolymer had been prepared by reacting
bisphenol A with diphenyl carbonate (molar ratic of di-
phenyl carbonate to bisphenol A: 1.06}) and had been
maintained at 265 °C. From molten prepolymer feeding
zone 3 of the first inert gas absorption device, the
molten aromatic polycarbonate prepolymer was continu-
ously charged into inert gas absorption zone 5 of the
first inert gas absorption device through distribution
plate 2 thereof and allowed to fall along and in con-
tact with guides 4 to thereby cause the molten prepoly-
mer to absorb an inert gas. The pressure in the inert
gas absorption zone of the first inert gas absorption

device was maintained at 180,000 Pa by intreoducing ni-

trogen gas through introduction port 9 for an inert gas.
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second i nert gas absorption device, the nolten

aromati ¢ 15 pol ycarbonate prepol yner was conti nuously
charged into inert gas absorption zone 5 of the second

inert gas ab- sorption device through distribution

plate 2 thereof and allowed to fall along and in

contact with guides 4 to thereb¥8cause the nolten

prepol yner to absorb an in 20 ert gas. The pressure in

the inert gas absorption zone of the second inert gas
absor%‘t‘?b‘?‘ﬂd‘é@?c@%‘é FaF ROTReteRat Bie, HoRr Pagdy- absorbEd
|ntrodqﬁH§? nitro gas t hr ough |ntrpduct|on por t

for t PR YTF m?WEF r %a%n%%go$%?|%950rbed in
t he | s- absor be nDIten preppl ynmer nou

the i11e¢ MEERSE REPBERTR | hed 100N b teh B atd yibr he mol-
0.05 N Ilter ten

pol y CAPBGHATE fp+%p%?§¥&%l§5°%?%rpm°fm%g P Y £21-
the | rt| ns U|de 4 10.|ower

or t1 o 5 PR O Bhuf i At thert SRR o
absorp C r e .

a preof%eterrr‘?Iéﬁa(éollc?eﬁ1 J?%I?b{/]fdﬁgfssg%ar g(gg%un% # Ehgt%la‘%St e
the ammung,of,y S -
pol ymer a U% tH% on1o#%%§ﬁg$ 9&%%3%%9 §B? eﬁﬁ?ou%h out
constant |y gt ék?é’té’f 3 4@ ded @ nipedl 4 ayel 8
This inert gas- &%gorbed nol t en pregﬁ%ynﬁr was cont?egﬁhmp

ous| ys&haiged R ranaihd ndtede 'fﬁ@r@%é@%%&@@éd’ Wﬁ‘élten

feeding zone 3 of the second polynmerizer device and

cont iuteats] e a1 echd NEtehn b StTdvakt | @dpdtad Godrtion 11
was constantly maintained around a predetermined level.
The discharged inert gas-absorbed molten prepclymer was
continuously fed into molten prepolymer feeding zone 3
of the first polymerizer device through inlet 1 using a
feeding pump. From molten prepolymer feeding zone 3,
the molten aromatic polycarbonate 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
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t hereof into polynerization reaction zone 5 of the sec
15 and pol ynerizer device, wherein the inert
gas- absorbed nolten prepolynmer was allowed to fal
along and in con- tact with guides 4 to thereby
performa polynerization reaction of the inert
gas- absorbed nol ten prepol ymer. 9¥he pressure in the
pol ynmeri zation reaction zone of the 20 second
polynerizerrdggipe was mai ntained at 70 Pa tféoy hr weight
Yﬁcudﬂ?gﬂﬁﬁd%. ?XPTTEFQE%EpbW%T%@Tz%¥??TQ?e@%%f??f , g

e produced aromatic, pol ycarbonate falling o rom
the | B&t: enc® Pt i glafwwB%Jslaniroo%m%?omath%e}%er end
portion 11 of the casing of the second polyner 25 izer
fovi GEPTRLORA SChaTGRIET 1 oL GURT raBeER O PTT 6P OAL Of che
oo Ok it Al TR o DPNREL00RLE Ol SoBRL 9F cchargea
pol ycar - a the_bottom of |ower tapered portion
0 edhio Bl e Tt o et e e R er B o "aro
| evel ; 8;?? T qyg?e . g3| cull '
(M) %ﬁéﬁ%l é#%ﬁéﬁ?c poI@%%%%%ﬁ%? pr%d%c€6d¥§%%2¢%%damount
thr OL@P g’lec"m&f@élgealp%étﬁg Oﬁéls% ﬁ&?&’@?t@‘f)&%{ﬁﬁéfr (having

r
device at a point I1n tinme ours a e start

of tf@noﬂ%@éaéé&:}od\fyﬁnéﬂ-' é&@ioﬁr@eéﬁe?r%a%&fer tapered

pol ycar bonat e product™ 10 had an excellent col o

(b*- vsdteion. 2) Wl Gorensit By RAOMERMALN 25clh@ha 8Sredeter-
99 s. [0168] The aromati c polycarbonate products,

whi chnives e 1eisrharnged dichighh<d sRhaide giedokhed! was con-

points Iin tine
tinuously fed into molten prepolymer feeding zone 3 of
the second inert gas absorption device.
[0166] From molten prepolymer feeding zone 3 of the
second inert gas absorption device, the molten aromatic
polycarbonate prepolymer was continuously charged into
inert gas absorption zone 5 of the second inert gas ab-
sorption device through distribution plate 2 thereof
and allowed to fall along and in contact with guides 4
to thereby cause the molten prepclymer 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
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of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5, 000

15 hours after the start of the operation, stably had

num ber average nol ecul ar wei ghts (M) of 11, 530,

11,530, 11,500, 11,500, 11,510, 11,500, 11,520 and
11,510, re- spectively. Further, when the aromatic

pol ycarbonate products 20 were XHiped into sheets,

t he obtai ned sheets had no polyner mass having too

hi gh a nol ecul ar wei ght (such a _ pol yner mass
generSPThRIPXATEDf: 10 i I ]Pe%‘“sryé‘?ﬁir k@ Phehe molten
visually observed due to the difference in re-

{1 ac (VAT o PO SRRPTHE R SRR Wsls: At Ot HERS ghpl1ing
25 tig f a sheet surrounding the polyner. mass). 102
o166 R T o toTaF (T S 1 o Sy W] (b0 Tower
pol ygarbaonate, vario pr rties. thereof were .
et Cador Tt T MY Nl i SR s et
pol y - cqont ained. t bove- ' qgg

al kaﬁa%%l(){bas[?}ré: lecgytcﬁé‘gl net re]ffa %o‘rﬁl’psgcun énc?an aor}%l}]to%‘?let 7
from y (4 t qggﬁ

of ala(k)calc%fg ﬁn%%é%ngl%d anlgjvglg{éﬁsel (r%;ey ecglfst(%]ﬂrrléﬁeal atr?g)rnréva)SO
and hatha did oGl R iehl 9fd:ne atom FRBEN St -
|l ess than 1 ppb, and that fhe ané%%t of the motten pre
het el iyiMeA9 &S )e OB Rl d i TR L & IO ifortion 11 was

pol ycarbonate was fromO0.11 to 0.16 nol % “Industria

Appl i ddrity f (efiQlt Bhdd @i risithdfa thie Rl pRIer1evel .

device of the present invention, a high quality, high

per f amMBNdthert gas-absorbed molten prepolymer was continu-
ously charged through inlet 1 into molten prepolymer
feeding zone 3 of the second polymerizer device and
continuously charged through distribution plate 2
thereof into polymerization reaction zone 5 of the sec-
ond polymerizer device, wherein the inert gas-absorbed
molten 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
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15 aromati c pol ycarbonate which not only is colorless

but al so has excell ent nechani cal properties can be

stably produced froma nolten aronatic pol ycarbonate
prepoly- ner obtained by reacting an aromatic

di hydroxy conmpound w th a diaryl carbonate, on a

commercial scale at a 20 rate oflCl t/hr or nore for a
period of time as long as several thousands hours

(for exanple, a period as long as 5,000 hours),

wher at& 1RF nblfedtl &Y YT IS R carppatie discharge pump
pol ycarbonate can be nmaintained at a_desired |evel.

Ther df 6%, e Tt Ao O e PTIIUGRE HiCwRS e iolycar -
| ST Sl S Sl val e, A0 G
Suct 18 B LB Lo Bt SRl il 1oy

, i d I I bej bt ai ned
o M5, T JEHER Ry SBREATRE BEL0R O RTERE Bl o ene
car ook U ST AR 18 SN SR o
mol 1 e d)ﬁ: RoJ yearhan-g 10,84 &4 VI R cﬂ%t a
zone posiITtioned subsequent to and “co nicating wt

sai d il i A PN B IZAHRNL S Sre@GL 11 2008+ %f the opera-
posi ti oned subsequent to and conmunicating wth said
ol t en B eRA WNErs fee A AN & rdit @0 g3t &lrborfde #Yroduct

aromati c pol ycarbonate, positioned subsequent to
had an excellent color {(b*-value: 3.2) and a tensile
elongation as high as 99 %.
[0168] The aromatic polycarbonate products, which were
discharged through discharge port 12 at points in time
of 60, 100, 500, 1,000, 2,000, 3,000, 4,000 and 5,000
hours after the start of the operation, stably had num-
ber average molecular weights (Mn) of 11,530, 11,530,
11,500, 11,500, 11,510, 11,500, 11,520 and 11,510, re-
spectively.

Further, when the aromatic polycarbonate products
were shaped into sheets, the obtained sheets had no
polymer mass having too high a molecular weight (such a
polymer mass generally has a size of 1 mm or less and
can be visually observed due to the difference in re-

fractive index between the polymer mass and other por-

tions of a sheet surrounding the polymer mass).



15 and communi cating with said polynerization reaction
zone, an evacuation device provided in association
with said polynerization reaction zone of said

casing, and a w thdrawal device provided in
association wwth 20 said outlet of said casing, said
pol yneri zati on reacti on zone hav4%§ a space which has
a gui de securely held therein and extendi ng

downwardl v t heret hrough, said_polynerization reaction
Jone. BT s SParedPess fRomEa i HFol0s Lpish GEARAT 1o
feeding zone through a dis 104 trjibutign plate havin
2" bl Y (AF RN oo T 158 P ORFT CHS st (ERYE oS measured.

feedi ng i ith said

Doy 15 TOR gt 1 TP ZENBLE v ) 1S VTS Ho R o rbon-
i . 5 B . . ,

o S F RS 2 RS S AR pe caren

5 Pr epg%ééﬂ% écﬁ*ﬁd&bﬁ glggléé’[]gagélcgﬂﬁ.onéfcfrorx\néhog h?o 0.05 r;ppm

surf sal pol yneri zation Tteactio

zone, ( {{\&l s CF AHd N 001 VB SAL | 0 LT e fPY ! oms

prepol’ymer to produce an aromati ¢ polycarbonate,

wher eirfy S2i16h CAN Nkt th S G oW dSadetdddhd@ld RProgen atom
| ymeri zer device has, at 1ts polynerization reaction

Zone, (HLMPREAS HU) Borieidess biead 1RRET &gmpmﬁwlthat
side wall and a | ower tapered portion defined by a

| overt erdniaialofalHe WH Cdyd Siniidd N80 dyed th&di th the

aromatic polycarbonate was from 0.11 to 0.16 mol $%.

Industrial Applicability

[0170] By the use of the polymerizer device of the
present invention, a high quality, high performance
aromatic polycarbonate which not only is colorless but
also has excellent mechanical properties can be stably
produced from a molten aromatic polycarbonate prepoly-
mer obtained by reacting an aromatic dihydroxy compound
with a diaryl carbonate, on a commercial scale at a
rate of 1 t/hr or more for a period of time as long as
gseveral thousands hours (for example, a period as long
as 5,000 hours), wherein the molecular weight of the
aromatic pelycarbonate can be maintained at a desired
level. Therefore, the polymerizer device of the pre-

sent invention is of great commercial wvalue.
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15 outl et and continuously extends downwardly from
said upper peripheral side wall, said | ower tapered
portion having said outlet at the bottomthereof, so
that, when the produced aronmatic pol ycarbonate
falling off from said guide gets in contact with an

i nner surface of 20 said | ower ﬁ%W%pheral wal | of said
| ower tapered por- tion, the aromatic pol ycarbonate
flows down on the in- ner surf f said | owner

peri pheral wall to said out- Egéiﬂ§herein sai d

?g: Idovm\/\ﬁ:;tptl"?g‘}]ﬁ%ltl q%g{ﬁy”&erf(a%ef tpé)%%/ylgr;:eerilz(%r o?eiwsitc[]eneefor pro-
T oA B TR s
58: ldg) Wg%tl ngd‘&gtlaﬁ |ocﬁ§3 ril@fn?%zer dewrcaeﬁ:e( 28% i sf'ﬁd/el'lsr tHe MOTE
gg:‘: ned abovetrgfH ?’re?%dlweﬁ(ar act egrll St C\M(‘é“{% %E}Pdt%é&ﬂ% an

TS A R 0. B Wonace

bet wegn gaibmpneledreri ph- eral side wall of said
upper portion and the inner sur- face of said | ower
peri pherala wldirRf HaRGdPWRe! trARSr &br a molten aromatic
polycarbonate prepolymer, a leten aromatic polycarbon-
ate prepolymer feeding zone positioned subsequent to
and communicating with said inlet, a polymerization re-
action zone positioned subsequent to and communicating
with said molten prepolymer feeding zone, and an outlet,
for an aromatic polycarbonate, positioned subsequent to
and communicating with said polymerization reaction
zone,
an evacuation device provided in association with
said polymerization reaction zone of said casing, and
a withdrawal device provided in association with
said outlet of said casing,
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 molten prepolymer feeding zone through a dis-
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15 portion, as nmeasured with respect to a vertica
cross section of said casing, satisfies the follow ng
for- mula: 120 < C 165; (4) the length (h) (cm of
said guide satisfies 20 the followng formula: 150 <_
h 3,000; and (5) the total outer surface area (S1)

(n2) of said guide satisfies tH@4foIIomAng formula: 2
<_ S1 <_5,000. 25 106 2. The polynerizer device

(oSBT B g L B UL Shonsn

S AT S B S e

o séﬂﬁ?h &% 2 gt e den P (o) (om

TS R o R B oS oo

00 e I, SRRl it AL oyl n Bhcrion

wher gigheSaldd iR A vt PHB IR me 2 110E AIAPLRG (T contact
with the surface of said guide in said polymerization
reaction zone, thereby effecting polymerization of said
molten prepolymer to produce an aromatic polycarbonate,

wherein said casing in said guide-wetting fall po-

lymerizer device has, at its polymerization reaction
zone, an upper portion defined by an upper peripheral
side wall and a lower tapered portion defined by a
lower peripheral wall which is inclined toward said
outlet and continuously extends downwardly from said
upper peripheral side wall, said lower tapered portion
having said outlet at the bottom thereof, so that, when
the produced aromatic polycarbonate falling off from
said guide gets in contact with an inner surface of
said lower peripheral wall of said lower tapered por-
tion, the aromatic polycarbonate flows down on the in-
ner surface of said lower peripheral wall to said out-
let,

wherein said guide-wetting fall polymerizer device

has the following characteristics (1) to (5):
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20

(cm of said guide satisfies the follow ng fornul a:
0.1 < r < 1. 4. The polynerizer device according to
claim1 or 2, 20 wherein said guide conprises a
plurality of columar subgui des extendi ng downwardly,
each of which independ- ently has a dianeter (r) (cm
which satisfies the fol- lowing ¥tmula: 0.1 < r <_

1, 25 said plurality of columar subgU|des bei ng se

107 curely held by neans of at t, supp
r od cross%ﬁ Rﬁﬂ%ﬂﬁmﬂr%%bgy| ég) ﬁg %orlﬁ%ntal

G ﬁ”c‘é{f%%sirﬁr%gﬂ&f 2 T OrPReE Fé%é%?%‘meomalf Sfaging sat-

Jungle ymlike e-di mensi o structure, wherein,
when SHF e #‘gﬁr%wjt% angaf a plurality of

nets, the nets are sec <grr% ged substantially in
parall el . 10 6 The %b devi ce according to

any one Of 571 'fhflaaﬁdo gﬁ.?ég!&zé@sd&r'ce
vacuun1ven t rouéﬁlﬁﬁlc sal evacu evi ce .
co tL f@]:'ﬂ: r@éflﬁ@féon reaction zone,
and ereln eac sal caS|ng, sai d distribution
plate, said guide, | ggg %ﬁﬂ} and said outl et
I's made of stainless steé? e pol ynerizer device
according to anfyhoRei®fa is as deflned 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-
face of said lower peripheral wall of the lower tapered
portion, as measured with respect to a vertical cross
section of said casing, satisfies the following for-
mula:

120 < C £ 165;

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

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

guide satisfies the following formula:

2 £81 £ 5,000,
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clainms 1 to 6, which has connected thereto at | east
one 20 additional guide-wetting fall polynerizer

devi ce which has said characteristics (1) to (5),
with the proviso that when a plurality of additional
gui de-wetting fall polynerizer devices are used, the
pol ymeri zer devices are connect®& in series. 25 108
8. The polynerizer device according to claim7, which
has one additional guide-wetting fall g%/nerlzer de-

vi ce 2connébfeBOLKEE ﬂ&eraﬁ&V%ﬁ@réPﬁoggﬂﬁ &CalClgdiert -

surfa area (Si n2) of the guide ysed |n sald

BEr Rt g %bh?ﬁ)gr PO s Sa T CRs e 4 Sdhari-
surfaci area (S2 % of the i,de u ed | sald addi
ti on&fguir@és eFeﬁb %@ﬁu?@P °§§HP§%¢S re-
t he foIIOMAn%'fornula

pol yiFPerhbvide. A0C0raty o ﬁ&&yignecyolfi%%crﬁz&%efherein
to 6thghE%QeESdH %%E%%g ?%LQC gnﬁﬁe%%lo §%§>}‘§%&Q dﬁq the

devi ce for causing a ar icp onat e
prepaol ya § n..ner o feed | . _
of t%ee%ﬁg?‘ten Bgﬁc))l o SéLF@t tcl)lpg}al d po yr?ttlelr’ ztgll% &Jﬂ%ej'n%lame

Vi cetgl0. dTh9cR9l$%e aﬁr g% ¢ peC ¥didng gt%!QEW‘%cm) of
or 8, mhereln each o sai d polynerizer deV|
sai dgh4& guide satisfy the following formulae:

100 £ D £ 1,000,

5

[N

D/d < 50,
0.5 < L/D <€ 30, and

h - 20 <L <h + 300.

3. The polymerizer device according to claim 1 or 2,
wherein said guide is columnar, and the diameter (r)
(cm) of said guide satisfies the following formula:

0.1 «<r £ 1.

4. The polymerizer device according to claim 1 or 2,
wherein said guide comprises a plurality of columnar
subguides extending downwardly, each of which independ-
ently has a diameter (r) (cm) which satisfies the fol-
lowing formula:

0.1 £r £1,

said plurality of coclumnar subguides being se-
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20 ther polynerizer device is provided with an inert
gas absorption device for causing a nolten aronmatic
pol y- carbonate prepolynmer to absorb an inert gas
prior to feeding of the nolten prepolyner into said
pol yneri zer device or further Q%%ynerizer devi ce.

curely held by means of at least one supporting rod

crossing said columnar subguides.

5. The polymerizer device according to claim 4,
wherein said guide is in the form of at least one net,
or a jungle gym-like three-dimensional structure,
wherein, when said guide is in the form of a plurality
of nets, the nets are securely arranged substantially

in parallel.

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

vacuum vent, and said outlet is made of stainless steel.

7. The polymerizer device according to any one of
claims 1 to 6, which has connected thereto at least one
additional guide-wetting fall polymerizer device which
has said characteristics (1) to (5), with the proviso
that when a plurality of additional guide-wetting fall
polymerizer devices are used, the polymerizer devices

are conhnected in series.
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8. The polymerizer device according to claim 7, which
has one additional guide-wetting fall polymerizer de-
vice connected thereto, and wherein said total outer
surface area (S1) (m®) of the guide used in said guide
-wetting fall polymerizer device and the total outer
surface area (S2) (m®*) of the quide used in said addi-
tional guide-wetting fall polymerizer device satisfy
the following formula:

1 £ 81/82 < 20.

9. The polymerizer device according to any one of

claims 1 to 6, which is provided with an inert gas ab-
sorption device for causing a molten aromatic polycar-
bonate prepolymer to absorb an inert gas prior to feed-
ing of the molten prepolymer into said polymerizer de-

vice.

10. The polymerizer device according tec claim 7 or 8,
wherein each of said polymerizer device and said fur-
ther polymerizer device is provided with an inert gas
absorption device for causing a molten aromatic poly-
carbonate prepolymer to absorb an inert gas prior to
feeding of the molten prepolymer into said polymerizer

device or further polymerizer device.



