TI TLE OF THE | NVENTI ON Met hod for producing an aromatic

pol ycar bonat e BACKGROUND OF THE I NVENTION 5

Field of the Invention The present invention relates to a

met hod for pro- duci ng an aromati c pol ycarbonate. Mbore
particularly, ~the priesent inventionis concerned with a nethod for
pr oduci ng an aronmati c pol ycarbonate, which conprises 10 treating a

nol ten aromati c pol ycarbonate prqu+ﬂ : ﬁ i ned by reacting an
aromat i ¢ di hydroxy conpound ' ' onate) with an inert

orepo o P rerMpEngsBy PRECRRARE 4o 2-bn i RSt et ' O

sul tant nolten prepol ymer having the inert gas absorbed thereln to
pol yneri zation, under a pressure |ower than t he above- nenti oned

predeternined pressure enpl oyegaf@crounp oF 'TiE: IIARfENTN absorption, to
t her eby pol ynerize the —prengyner—rU‘a—p#gﬁérernrned degree of

pol ynerizgtion. g3Q14 of ¢HQ' $rR@nitddne Method of the present invention,
it is pOSSI h quality aromatic pol ycarbon-

ate, which not only '?h@obﬁékﬁi% 1%%%d¥£8% hal a¥ezflto a method ¥¥r pro-
mechani cal properties, at high polynerization rate even MAthOUt
using a large amgugling’ ad drdfidtidPpolycarbonate. More particularly,
the present invention is concerned with a method for
producing an aromatic polycarbonate, which comprises
10 treating a molten aromatic polycarbonate prepolymer
(obtained by reacting an aromatic dihydroxy compound
with a diaryl carbonate) with an inert gas under a pre-
determined pressure to thereby cause the molten prepo-
lymer to absorb the inert gas, and subjecting the re-
i5 sultant molten prepolymer having the inert gas absorbed
therein to polymerization, under a pressure lower than
the above-mentioned predetermined pressure employved for
the inert gas absorption, to thereby polfmérize the
prepolymer to a predetermined degree of polymerization.
20 According to the method of the present linvention, it is
possible to produce a high quality aromatic polycarbon-
ate, which not only is colorless, but also has excel-
lent mechanical proﬁerties, at high polymerization rate

even without using a large amount of an inert gas.

25 Further, according to the method of the present inven-



25 Furt her, according to the nethod of the present inven-

2 tion, even if the production of an aromatic pol ycarbon-

ate is conducted in a continuous manner, the nol ecul ar wei ght of

t he produced aromati c pol ycarbonate can be mai nt ai ned at a desired
| evel , so that the above- 5 menti oned 4i gh quality polycarbonate can
be stably pro- duced for -a prolonged period of tinme. Therefore,

t he met hqd of the present invention is conmercially very

advant ageous.  t1@n. evem gf ghe production of gp aramatic RAlyearhpRri ¢

pol ycar bonat es haye heen wi del sed in various fields as

engi neering pl asf E“s?'s conducted, iin, aeéé'! InfouR Manned; < (the dolsmular .

resi stance and ?ﬁ ns areg s for %reodum ng
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exanpl e of the aromatic
method of the present invention is commercially very

advantageous.

10 Prior Art
In recent years, aromatic polycarbonates have been
widely used in various fields as engineeriné plastics
having excellent heat resistance, impact resistance and
transparency. With respect to methods for producing

15 aromatic polycarbonafes, various studies have hereto-
fore been made. Of the methods studied, a process
utilizing an interfacial polycondensation between an
aromatic dihydroxy compound and phosgene has been com-
mercially practiced, wherein 2,2-bis(4-

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

However, the interfacial polycondensation process
has problems_in that it is necessary to use phosgene,

25 which is poisonous, that a reaction apparatus is likely



However, the interfacial polycondensation process has problens in

that it is necessary to use phosgene, 25 whi ch is poisonous, that a
reaction apparatus is |ikely 3
to be corroded with chlorine-containing conmpounds, such as hydrogen
chd oride and sodium chl oride, which are by- 3 produced, and net hyl ene
chl-oride which is used as a solvent in a large quantity, and that

difficulties are encountered in segaratin and renoving inpurities
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not be used. 20 However, nSesterificatiOn proces
As a method for producing an aromatic polycarbon-

ate from an aromatic dihydroxy compound and a diaryl

10 ca:bonate, a melt trénsesterification process has con-
ventionally been known, in which an aromatic polycar-
bonate is produced by performing an estgr exchange re-
action between an aromatic dihydroxy compound (such as
bisphenol A) and a diaryl carbonafe (such as diphenyl

15 carbonate) in the molten state, while removing by-
produced phenol from the equilibrium polycondensation
reaction system. Contrary to the interfacial polycon-
densation process, the melt transesterification process
has an advantage in that a solvent need not be used.

20 However, the melt transesterification process has the
fol;owing serious problem: namely: since the viscosity
_6f a polymer being formed increases during the progress
of the polymerizatioh reaction, it becomes difficult to
reméve efficiently by-produced phenol from the polym-

25 erization reaction system, thus making it difficult to



foll ow ng serious problem nanely: since the viscosity of a pol ymer

being formed i ncreases during the progress of the polynerization
reaction, it beconmes difficult to renove efficiently by-produced
phenol fromthe polym 25 erization reaction system thus nmaking it
difficult to 4 4 achi eve
a high degree of polynerization with respect to a polycarbonate
pr.oduced. Various pol ynerizers have been known. f use in

produci ng ar onat iBEHISAYR & JkER cdegree ef ROlyHeRtzatian Wit%s?%?PFFEaFPon
process. A vertical agitation ty S ‘pol ynmeri zer vessel equi pped
with an agitator 8 ® gﬁggbonate rodueedThe verti cal _agitation type
pal ynmeri zer vessel equi pped with aqhﬁl itator is ad{gnta eous_in
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vertical agitation
equipped with an agitator is advantageous in that it

exhibits high volumetric efficiency and has a simple

10 construction, so that polymerizatioﬁ on a small scale
.can be efficiently carried out. However, the vertical
agitation type polymerizer vessel has a problem in that,
as mentioned above, the by-produced phenol becomes dif-
ficult to remove efficiently f:om the polymerization

15 reaction system in the production of aromatic polycar-
bonates on a commercial scale, so that the polymeriza-
tion rate becomes extremely low. |

Specifically, a large-scale vertical agitation

type polymerizer vessel generally has a greater ratio

20 of the liquid volume to the vaporization area than a
émall-scale one. In other words, the depth of a reac-
tion mixture in the agitation type polymerizer vessel
is large and, hence, the pressure in the lower part of
the agitation type polymerizer vessel is high. In such

25 a case, even if the degree of vacuum of the polymeriza-



type polynefizer vessel generally has a greater ratio 20 of the liquid

volunme to the vaporization area than a smal'l -scal e one. In other
words, the depth of a reac- tion mxture in the agitation type
polynerlzer vessel is large and, hence, the pressure in the |ower
part of the agitation type polynerlaer vessel is high. In such 25

a case, even if the degree of vacuum of the polyneriza-

high degree of pORoRerPRGEIoR BRUEnAS ancregshi'gh PR ddhigve a
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pressure due to eaction mxture
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the use of a screw type polyneri zer device having a vent. Exam ned
Japanese Patent Agglicdanitay Reklovert.i on No. 52- 36159 discloses the
use of an intermeshing 15 tw n-screw extruder. Exam ned Japanese
Patent Applica- To Eb2WePihel %Wm@%t15&eﬁ7b&omw esRAAGUY 4t U. S.

tempts have been made to remove phenol and the like
from a high viscosity polymer being formed. For exam-

10 ple, Examined Japanese Patent Application Publication
No. 50-19600 (corresponding to GB-1007302) discloses
the use of a screw type polymerizer device having a
vent. Examined Japanese Patent Application Publication
No. 52- 36159 discloses the use of an intermeshing

15 twin-screw extruder. Examined Japanese Patent Applica-
tion Publication No. 53-5718_(corresponding to U.S.
Patent No. 3,888,826) describes the use of a wiped f£ilm
evaporation type reactor, such as a screw evaporator or
a centrifugal f£ilm evaporator. Further, Unexamined Ja-

20 ' panese Patent Application Laid-Open Specification No.
2-153923 discloses a method in which a combination of a
wiped f£ilm evaporation type apparatus and a horizontal
agitation type polymerizer vessel is used.

The present inventors have developed a free-fall

25 polymerization process'in which a prepolymer is allowed



Patent No. 3,888,826) describes the use of a wiped film evapor ati on
type reactor, such as a screw evaporator or a centrifugal film
evaporator. Further, Unexam ned Ja- 20 panese Pat ent Application
Lai d- Open Specification No. 2- 153923 discloses a nethod in which a
conbi nati on of a w ped fil mevaporagion type apparatus and a

hori zont al agitation type polynerizer vessel S used
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nmelt transesterification rocess usin ve- nentloned

pol yneri zer devi p@&polymer iss%e%%éd”%dﬁ | G3le FHIPH Y PE(see,

pol ymeri zer vessel, he i nternmeshing tw n-screw extruder and the
wi ped film for example, U.S. Patent No. 5,589,564).

It is widely known to effect a polymerization in

-10 an atmosphere of an inert gas in the production of aro-
matic polycarbonates by the melt transesterification
process.using the above-mentioned polymerizer devices,
such as the vertical agitation type polymerizer vessel,
the intermeshing twin-screw extruder and the wiped film

15 evaporation type reactor. For example, U.S. Patent Nos.
2,964,297 and 3,153,008 describe a method in which the
production of an aromatic polycarbonate by the melt
transesterification process 1is conducted under reduced
pressure in an atmosphere of an inert gas so as to pre-

20 vent occurrence of an oxidative secondary reaction
(i.e., oxidation of the polymer), wherein the inert gas
is introduced into a polymerizer device in a small
amount, relative to the amount of the aromatic polycar-
bonate to be produced.

25 Unexamined Japanese Patent Application Laid-Open



15 evaporation type reactor. For exanple, U S. Patent Nos.

2,964,297 and 3, 153,008 describe a nethod in which the producti on
of an aromatic pol ycarbonate by the nelt , transesterification
process is conducted under reduced pressure in an atnosphere of an
inert gas so as to pre- 20 vent occurrence of an oxidative secondary

reaction (i.e., oxidation of the polyner), wherein the inert gas
I's, introduced into a.pal ri zer devi | sl | . anpuynt ,o_.
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reaction while continuously introducing an inert gas, together with
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at nospheric pressure or .

Specifically, in this method, an aromatic polycarbonat

is produced by performing the equilibrium polycondensa-
10 - tion reaction while continuously introducing an inert
gas, together with a molten oligocarbonate, into a

heated polymerizer device under atmospheric pressure or

under superatmospheric pressure in an amount of 1 m3 or

more per kg of the oligocarbonate, and removing by dis-
15 tillation phenol or the like (which is by-produced in
the equilibrium polycondensation reaction) in such a
form as entrained by the inert gas. However, such a
method (in which the production of an aromatic polycar-
bonate is conducted while removing the by-produced aro-
20 matic monohydroxy compound, such as phenol, from the
polymerizér device by using a large amount of the inert
gas) has a problem in that, for recycling the inert gas
used in the polymerization.reaction, it is necessary to
separate the aromatic monohydroxy compound (such as

25 phenol) from the inert gas by using a large separation



under superatnospheric pressure in an anmount of 1 n8 or nore per kg

of the oligocarbonate, and renoving by dis- 15 tillation phenol or the
li ke (which is by-produced in the equilibrium pol ycondensati on
reaction) in such a formas entrained by the inert gas. However,
such a met hod (i n which the productign of an aromatic pol ycar-
bonate is conducted while renoving the by-produced aro- 20 mati c
nmonohydr oxy conpound %ych as phenol, fromthe pol ymeri zer device
by= using a Iarge PBE * the inert gas) has a problemin that,

for recycling the ine . used olynerlzatlon ction,
it is necessary to . hge%aml?&ﬁa?&?@ 5%&#@& 4;??%@
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produced low molecular weight polycarbonate in a second

reaction zone to thereby obtain a final polycarbonate

10 having a viscoéity average molecular weight of from
10,000 to 50,000, wherein an inert gas is introduced
into the first reaction zone and fhe.second reaction -
zone in amounts of 0.01 to 20 and 0.002 to 10, respec-
tively, each in terms of the weight ratio of the inert

15 gas to the aromatic dihydroxy compound. Also in this
method, the inert gas is used for removing by distilla-
tion'the aromatic monohydroxy compound (such as phenol),
which is by-produced in the equilibrium polycondensa-
tion reaction, from the reaction system in such a form

20 as entrained by the inert gas, so that the inert gas is
used in a large amount. Therefore, this method has the
same problem as mentioned above in connection with Un-
examined Japanese Patent Application Laid-Open Specifi-
cation No. 6-206997. | |

25 In the above-mentioned U.S. Patent No. 5,589,564



10,000 to 50,000, wherein an inert gas is introduced into the
first reaction zone and the second reaction zone in amounts of
0.01 to 20 and 0.002 to 10, respec- tively, each in terns of the
wei ght ratio of the inert 15 gas to the aromatic di hydroxy conpound.
Also in this met hod, the inert gas ig used for renmoving by
distilla- tion the aromatic nDnohydroxy conpound (such as phenol),

whi ch is by-produced in the eqU|I|br|u condensa- i gn
reaction, from tHlseReing he Yﬁhpé.h%ﬁﬁ? eon deveﬁgpghtggiﬁgﬁ by -

the inert gas, so that the |nert
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guide, it is a Co orre carbonate

can be produced aéa$ % gg&aﬂsé?zég'@%gﬁ?581yharigﬁtlon ratewbrfhnGhe

Exanpl es of this pa cunent,
Working Examples of this patent document, a small

amount of an inert gas is introduced into the polymer-
10 izer device. Further; in Unexamined Japanese Patent
Application Laid-Open Specification No. 8-325373, the
present inventors proposed a method in which the polym-
erization of a prepolymer is conducted by allowing the
prepolymer to fall along and in contact with the sur-
15 faée of a guide, wherein the ratio of the partial pres-
sure of the aromatic monohydroxy compound contained in
thé inert gas to the partial pressure of the inert gas,
is controlled within such a specific range that the re-
. covery of thé inert gas can be cohducted even without
20 using a large apparatus.

In conventional methods in which an attempt is
made to produce an aromatic polycarbonate by effi-
ciently withdrawing phenol and the like from the polym-
erization reaction system by using an inert gas, as in

25 . the cases of the above-mentioned Unexamined Japanese



‘ampunt of an inert gas is introduced into the polynmer- 10 | zer devi ce.
Further, in Unexam ned Japanese Patent Appl i cation Lai d-Open

Speci fication No. 8-325373, the present inventors proposed a nethod
in which the polym erization of a prepolyner is conducted by

al4 owi ng the prepolynmer to fall alonggand in contact with the sur-
15 face of a guide, wherein the ratio of the partial pres-
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and the like in the polynerizer de- vice, to thereby advance the
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for effec-
sary to use a large amount of the inert gas. Further,

with respect to all of the above-mentioned methods us-
10 ing a large amount of the inner gas (in which the inert
gas is introduced into only a polymerizer device to
thereby remove by distillation the by-produced aromatic
.monohydroxy compound in such a form as entrained by the
inert gas), such methods are not satisfactorily effec-
15 tive for constantly producing an aromatic polycarbonate
having not only a desired'moledular weight, but also

excellent mechanical properties.

SUMMARY OF THE INVENTION
20 In this situation, for solving the above-mentioned
various problems accompanying the melt transesterifica-
tion process using an inert gas, the present inventors
have made extensive and intensive studies. As a result,
they have unexpectedly found that, - in the production of

25 an aromatic polycarbonate by the melt transesterifica-



tively increasing the polynerization rate, it is neces- sary to use
a |l arge anount of the inert gas. Further, wth respect to all of

t he above-nenti oned nethods us- 10 ing a |large anount of the inner gas
(in which the inert gas is introduced into only a polynerizer
device to t hereby renove by distillagjon the by-produced aromatic
nonohydr oxy conpound in such a formas entrained by the | nert gas),

hod f ff f t ant |
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by providing a step for absorbing a nount of an 1 hert gas
into a nolten ar gERhiahiRAY G¥operties be Mrdhedd eéiolh}fl o {r - step
for polynerizing the nol ten prepol ynmer, not onIy can "a hi

qual;ty aromati cCtion rate even without using a large amount of an inert
gas, but also the molecular weight of the produced aro-
matic polycarbonate can be maintained at a desired
10 level, so that the above-mentioned high quality aro-
matic polycarbonate can be stably produced for a pro-
longed period of time. The present invention has been
completed, based on this novel finding.
Accordingly, it is an object of the present inven-
15 tion to provide a method for producing an aromatic
polycarbonate by the melt transesterification process
(which is free from the problems accompanying the con-
ventional phosgene process, such as a difficulty in
separating from the polymer the impurities and the
20 methylene chloride used as a solvent), which is commer-
cially very advantageous not only in that a high qual-
ity aromatic polycarbonate which is colorless and has
excellent mechanical-properties can be produced at high
polymerization rate even without using a large amount

25 of an inert gas, but also in that} éven if the produc-



5 pol ycar bonate which is colorless and has excel |l ent

mechani cal properties be produced at high polyneriza- tion rate
even without using a |arge anpbunt of an inert gas, but also the
nol ecul ar wei ght of the produced aro- mati ¢ pol ycarbonate can be
nei ntai ned at a desired 10 | evel , so thap the above-nentioned high
quality aro- mati ¢ pol ycarbonate can be stably produced for a pro-
| anged period of .tine. [The present .invention_has bee onpl et ed,
based on this noldio™ Ofuithg aromatic PﬁYC%%"r%g’?@,"‘?‘ldﬁ%t%‘i ’g% &ct of
t he present inven- .1 tion to '
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and has exce ani cal propertie e produce

pol ynmeri zation ralgp e hbabid Ue Usinp, @ | arge anmount 25 of an inert
gas, but also in that, éven if the produc- '
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conti nuous manner, the nol ecul ar weight of the produced
provide an aromatic polycarbonate obtained by the

above-mentioned method, which has not only high quality,
10 but also has a desired molecular weight.

The foregoing and other objects, features and ad-
vantages of the present invention will be apparent from
the following detailed desbription and appended claims
taken in connection with the accompanying drawing.

15 |
| BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

Fig. 1 is a diagrammatic view of one form of a
production system used for practicing the method of the

20 present invention.
(Description of reference numerals)
1: Inert gas absorption device
2: Inlet for a molten prepolymer
3: Distribution plate for a molten prepolymer

25 4, 13: Column-shaped guide



aromati c pol ycarbonate can be maintained at a desired | evel , so

that the above-nentioned high quality aro- 5 mati ¢ pol ycar bonate can
be stably produced for a pro- | onged period of tine.

It is another object of the present invention to provi de an
ar-omati ¢ pol ycarbonat e obtai ned by the 13 above-nentioned net hod,

whi ch has not only high quality, 10 but al so has a desired nol ecul ar
wei ght . re ng and other obj ects, features and ad-
vant ages of the BreseEP%Fﬁs%ﬁ%38 FOTa 3 ARG Y (955, ‘the
follow ng detailed deggcriptio d appended cl ai s : taken in
connection with Phe a EBEpgﬁf%nggdpﬁﬁ %’ BRI EF
DESCRI PTI ON OF THE the dr.aw Flg.
1is a diagramat’i’ cDRﬁV\évt&n BEEPPINmeS: hfvrlng an 53%&%80,?%'0&{} used
for practicing tQ%Fp%hppd of the 20 present I nventi on.

(Description of ererice nunerals) . 1 I nert gas absorptlon

devi ce
Di strlbutPon plate fobgkﬁ% ?%ﬁaﬁﬁgk Iﬁ?§§§ﬂyﬁér h?ﬁ%“9(§§ & er

gui de absorbed therein
9: Pump for discharging a molten prepolymer having an
inert gas absorbed therein
10: Polymerizer device

10 11: Inlet for a molten prepolymer having an inert gas

absorbed therein |
12: Distribution plate for.a molten prepolymer having
an inert gas absorbed therein

14: Introduction port for am inert gas, used if de-

15 sired
15: Vacuum vent
16: Aromatic polycarbonate
17: Outlet of polymerizer device 10 for an aromatic
polycarbonate -

20 18: Pump for discharging an aromatic polycarbonate
19: Outlet of a nozzle for withdrawal of an aromatic
polycarbonate :

20: Sight glass for observation of the foaming state

of the molten prepolymer in polymerizer device 10
25



5: Introduction port for an inert gas 6: Vent used if desired

7 Ml ten prepol ynmer having an inert gas absorbed therein 5

8: Qutl et for a nolten prepol yner having an inert gas absor bed
therein 9: Punp for discharging a nolten prepol ymer having an

I nert gas absorbed therein 10: Polynegizer device 10 11:

Inl.et for a nolten prepol yner having an inert gas absorbed therein

12: Distribution platefomﬂ; r%mninert_gas
absor bed therein : Ot ot _ , used if
de- 15 sired , C . , ol i.C

pol ycar bonat e Aci:?:rdgl)l'}lgl (\34 g#@pg’ %Lr‘f\grnltz(:aLrI"‘V(‘:i:’él\}-'ljlg)él'1grl"feorl$é am aromati c

pol ycarbonate 2 rovidqag a ﬁtlé'zﬁngdo r'f.olqj 3) %ru@irﬁg;rmahl ?%ﬂfc_ %)Ap%f@éxp@ te

19: Qutlet of a nozzle tTor wthdrawa an ar ycar bonat e

20: Sight glass Lol Chofl Wl ¥l SahYHFAG Yoifouna and a Hidfipy I ten

prepol ymer in polynerizer device 1
5 carbonate, which comprises the steps of:

(a) treating a molten aromatic polycarbonate pre-
polymer, obtained by reacting an aromatic dihydroxy
compound with a diaryl carbonate, with an inert gas un-
der a predetermined pressure Pq to thereby causé the

10 molten prepolymer to absorb the inert gas, and

(b) subjecting the resultant molten prepolymer
having the ine:t gas absorbed therein to polymerization,
under a pressure Pé lower than the predetefmined pres-
sure P; employed in the step (a) for inert gas absorp-

15 tion, to thereby polymerize the prepolymer to a prede-
termined degrée of polymerization.

For an easy understanding of the present invention,
the essential features and various preferred embodi-
ments of the present invention are enumerated below.

20
1. A method for producing an aromatic polycarbonate
from an aromatic dihydroxy compound and a diaryl car-
bonate, which comprises the steps of:

(a) treating a molten aromatic polycarbonate pre-

25 polymer, obtained by reacting an aromatic dihydroxy



14 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

According to the present invention, there is provi ded a net hod for
produci ng an aronati c pol ycar bon- ate froman aromati c di hydroxy
conpound and a diaryl 5 carbonate, which conprises the steps of:

(a) treating a nolten aromatic pol ycarbonateqpre- pol ymer, obt ai ned
by reacting an aromati c di hydroxy conpound with a diaryl carbonate,
wi.th an inert gas un- ... der_a predeterm ned pressure Eler ] t her eby
cause the 10  compauwd priddn 3 Akaxyl fRPoPateR. (WhiR 3Rl %ﬁg gas un=
(b) subjecting the resultant nolten prepol ynmer havi ng the inert gas

absor bed ther ei n dex golprrdetanmined pressureperte Ry CPES oWR? than
gas Abeorpe 15 MOLtan, BraRPITMRELLP RSRED | Hee  FReHF cgRPy @Pl o & pr ode.
of the. present | nventi Gy, subjecting ithe zespttant bl BRBOETRRS
berow 2 baving the et (5ol SoBHEREE' hOSEH. PP BRERFRLTEREASE.
whi ch compr | Ses (RASE epappemure by, Tous Uiy (i pradetommivel Brota: i o
gt)lhg;g?(r))tz;nate pres_ure2 g emﬁoclxyer@rin thgéaisn\‘:eedp b%’af eflgfiftgeﬁp 8&8”25&_8@-

tion, to thereby polymerize the prepolymer to a prede-

termined degree of polymer;zaéion.

10

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

pressure P, employed in the step (a) for inert gas ab-

sorption is the same as or higher than a reaction pres-

sure employed for obtaining the molten prepolymer to be

15 treated in the step (a).

3. The method according to item 1 or 2 above, wherein

a change in molecular weight of the molten prepolymer

is caused during the step (a) for inert gas absorption,
20 wherein the change in molecular weight is represented

by the following formula:
(M, - M;) = 500

25 wherein M; and M, respectively represent the



15

conpound with a diaryl carbonate, with an inert gas un-

der a predeterm ned pressure Pg to thereby cause the nol t en

prepol ymer to absorb the inert gas, and (b) subjecting the
resul tant nolten prepolynmer 5 having the inert gas absorbed therein to
pol ymeri zati on, under a pressure Pp i@wer than the predeterm ned

pres-

sure Pg enployed in the step (a) for inert gas absorp-

ti.on, to thereby polynerize the prepolyner.to a prede- term ned
&%, gveraoe ol Jeure Velhls of. she

degree of pol yneri zat PYM

ng to iteml

gas ab- S o pEodens BEREOLy e AL SRR B et P A b eo.
sure enpl oyed for obt?ggi%%IIQ%gg%L?%%dgﬁgg Teh.to be 15 treated in

gas ab-

the step (a).

according to item 1 or 2 above,

wherein a change in nol ecul ar wei ght of the nolten prepol ynmer

i s. caused during the step (a) for inert gas absorption, 20 wherein the
Phange . 8™ eoUlar WihdhethoP BOBRHNIEY to dtem 1Y 2 B Pldd

f ormul a: - M) fbrr

10

15

20

25

wherein the pressure P, employed in the step (a) for

inert gas absorption satisfies the following inequality
(1):

P, > 4 x 1012 x ,"2-6871

(1)
wherein Py represents the pressure (unit: Pa)

employed in the step (a) and M; represents

the number average molecular weight of the

molten prepolymer before the step (a).

5. The method according to any one of items 1 to 4

above, wherein:

when M, is less than 5,178, the pressure P, em-
ployed in the step (b) for prepolymer polymerization

satisfies the followiﬁg inequality (2):
Pg > Pp > -0.056 x M, + 290 (2)

wherein Py and'Pp respectively represent the



25 wherein ML and M2 respectively represent the

16 nunber average nol ecul ar wei ghts of the nol t en
prepol ynmer before and after the step : (a) for inert gas

absor pti on. 5 4. The nethod according to item1, 2 or 3 above,
wherein the ‘pressure Pg enployed in the stepifa) for I nert gas
absorption satisfies the follow ng inequality (D: 10

Pg >4 x 10[err]x M-2.6871 resents the

1 rein.Pg re
pressure (unit: Pa) Pressure %u@ﬁﬁﬁof@H Fﬂmpﬁ§¥@f3ﬂ1?3¥§ BML represents
t he nunb I I I ght of t 1 ..ml.t en prepol ynmer
he nunber average g5t YSgR ofy Wherkiemand A SRR

it l1to 4 . Wh i.n: , when M2 js. | ess than
ISigg . tﬁe_ pressure I‘%qg\#?’_r ?Geerp%ll?’me&yé’g?]iyﬁfeﬂ‘?@@tfé’ﬁ“( 5“4 i‘?z prepol yner
F’O_" ynerization Fpreldentd the A Avdle@ididddediar

5 weight of the molten prepolymer.afte: the

step (a) for inert gas absorption, and
when M, is 5,178 or more, the pressure Pp employed
in the step (b) for prepolymer polymerization satisfies
the following -inequality (3):
10

Py > P, > 0 (3)

wherein P; and P, are as defined for the ine-
quality (2).
15
6. The method according to any one of items 1 to 5
above, wherein the step (b) for prepolymer polymeriza-
tion is performed by a guide-wetting fall polymeriza-
tion process in which the molten prepolymer is allowed
20 to fall along and in contact with the surface of a
guide so that polymerization of the molten prepolymer
is effected during the fall thereof.

7. The method according to item 6 above, wherein the

25 molten prepolymer falling along and in contact with the



Pg > Pp > -0.056 x M + 290 (2) 25 wherein Pg and PP

respectively represent the 17
pressures (unit: Pa) enployed in the step ' (a) for inert gas
absorption and in the step _ (b) for prepolynmer polynerization,
and M2 represents the nunber avegage nol ecular 5

wei ght of the nolten prepolyner after the step (a) for inert

ges 8bs0rotion. Yileace g e ot Rl ¥ S S Sedtl SHARRAS
] i Pag >Pp >0
tay folfowng '”%Wvﬁqere.@!’pébﬁomp repolymer polymerizatidh > P

quallty (2). 15 . The nethod according to any one of itens 1 to
above, wherein the step (b) for prepolyner pol yneri za-

t|on is performeg by amui | ) te 1 i process

I = which the nol '(t%en prgﬁj)n%%\rgﬁlt?dgél%é\;'\ec? R:SJO offaIJ1 zlir'ong and in

contact wig h the ;H8JACEHYréAn the molten prepolymer having the inert
gas absorbed therein is continuously fed to a polymeri-
zation zone for effecting the polymerization of the
molten prepolymer in the step (b) and the resultant
aromatic polycarbonate produced in the step (b) is con-.
10 tinuously withdrawn from the polymerization zone, so
that the step (b) for prepolymer polymerization is con-

tinuously performed.

9. The methqd according to any one of items 1 to 8

15 above, wherein the inert gas is nitrogen.

10. The method according to any one of items 1 to 9
above, wherein, in the step (a) for inert gas absorp-
tion, the inert gas is absorbed in the molten prepolym-
20 er in an amount of from 0.0001 to 1 N liter per kg of
the molten prepolymer, whereiﬁ the N liter means the
volume in terms of liter or liters as measured under

the normal temperature and pressure conditions.

25 11. An aromatic polycarbonate produced by the method



gui de so that polynerization of t he nmol ten prepol yner Is effected
during the fall thereof. 7. The nethod according to item&6
above, wherein the 25 nol ten prepolynmer falling along and in contact
with the 18 surface of
t he guide maintains a foam ng state through-19 out the step (b) for
prepol ynmer pol yneri zati on. : The met hod according to any one

of- items 1 to 7 ove, ere| he | ten prepol yner having the

i mert 'gaggaﬁggfﬁgﬁ Pﬁé&gi HRﬁG%E?F@ fed to a pol ymeri -
zation zone for effecting the polynerlzation of the ol ten
prepolynmer in the step (b) and the resultant aromati ¢ pol ycarbonate

ol ymer | zati on zone: 35© PEeRdt ghventidn d5” dobrtpell bRy LA dd¥as1

T L e 8 B8 gy oo arif

i nert gassl S nithQ8e3n aromat c SI 1'{A|5‘5i:téq @J‘(A}ﬁ)%tf'é}g a{@t%ﬁ% £ O of ]

i tens to 9 above, , Int step (a i ner as absorp
made to remove efficiently an aromatic monohydroxy com-
pound (such as phenol) from the polymerization reaction
system by using an 1nert.gas, the inert gas is fed to a
polymerizer device. However, it has unexpectedly be-

10 come clear that, by the method of the present invention
in which a molten aromatic polycarbonate prepolymer is
first caused to absorb a small amount of an inert gas,
and the resultant molten prepolymer having the inert
gas absorbed therein is then polymerized, an aromatic

15 polycarbonate can be produced at a remarkably improved
polymerization rate, as compared to the polymerization
rate achieved by the conventional methods in which the
inert gas absorption is not conducted with respect to
the molten prepolymer and the inert gas is fed only to

20 the polymerizer device.

In the above-mentioned conventional methods, an
inert gas 1s continuously fed to and flowed through the
inside of the polymerizer device in an attempt to in-
crease the polymerization rate. However, by such con-

25 ventionai methods, the polymerization rate cannot be
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tion, the inert gas is absorbed in the nolten prepolym- 20 er in an

amount of from 0.0001 to 1 N liter per kg of the nolten

prepol yner, wherein the N liter neans the volunme in terns of liter
or. liters as neasured under the normal tenperature and pressure
condi ti ons. 25 11. An aromatic pol yggrbonate produced by the

nmet hod _ of any one of itens | to 10 above. 12. A

system for producin romati c,_pol ycarbonat e, (o30) I, Si NQ: (A
an inert gas absSATSSRCHOFIDY foTERsst1y APRKE EROM EhifoflaEREt Of

pol ycar bonat e prgﬁpl g@{éyﬁptai ed r act%&gr%%saro- I ¢ _di.h dr%iy
conmpound with a di ré VRSP - 1S ar B _ O, &Y lﬂ?&'@ﬁ“ef
predet er mi ned pr re Pg.to thereby obtai | t en _pr.epol r havi ng
the inert gas ab%%ﬁ:g‘g { etreeic f}, e %.ncrea(s%)daé)yp(ﬁusf ﬁoflevferﬁ:g\ﬂwf or

pol yneri zing the_jner - | ten I u r ure Pp
| ower than the mleq:glro tg etal ér nqn?]&é%}@p‘}r%g’;ﬁs EIEI’% etb%g a%rn%%%;é ‘or li'ggt glg%‘?{rl]%%?— he

inert gasy alsqrhed f&ac;tg.s%gf[@go%cﬁ@d an arqmati go&%og]zgo%rfa%

transferring the inert gas- n rep mer

absor pti on devi cq o A euiG BN HdRion. HRYEERED) . b EehblEnEChyei NY
provided with neans for “con-

produced phenol in such a form as entrained by the in-
ert gas from the equilibrium reaction system, thé par-
tial pressure of the phenol in the polymerizer device

10 is lowered, so that the equilibrium of the reaction is
displaced to the product side to thereby advance the
polymerization reaction. The above-mentioned conven-
tional methods, however, are disadvantageous in that,
for increasing the polymerization rate, an inert gas

15 needs to be fed to the polymerizer device in a large
amount, so that varilous problems inevitably occur due
to the use of such a large amount of inert gas.

By the method of the present invention, it has un-

expectedly become possible to increase the polymeriza-

20 fion rate by using only a small amount of inert gas.
Specifically, in the present invention, the polymeriza-
tion rate can be increased simply by polymerizing a
molten prepolymer having absorbed therein an inert gas
in such a small amount that substantially no lowering

25 of the partial pressure of phenol occurs in the polym-



trolling the f lowrate of the inert gas-absorbed nolten prepo- | ymer
passi ng t heret hrough, t he absorption device (A) and the

pol ymeri zer device (B) bei ng arranged in this order and connected to
each ot her- t hrough the pipe (O, t he absorption device (A
conprising an absorption casing having an inlet-for the nolten
aromati ¢ pol ycarbonate prepo. - | ymer, an introduction port for the

i n , [ t b- ti f . ' t h | ten

aromat Lo pol ycar BOMEEE AVide-c URIHER FHeABEGRARIAR PRe ey Aotion RBoby

ioggﬂ n the lggg gsgg%é:g%%;)ﬁ:?x}gri%fewﬁ%s%de %.Cl)'l ytrﬂaer ’co%ryenatnigryat.i entleél?-r the

1. wh [ he _j t - b |t | virer, i s adapt - ed

6 be wit hdravn PAE MRS SRR ABlST T dlnctiR et e mer ™

' -ab b , - - .

pol yrer 2ot devi S5 B e deah YTeE g & (Y Simourd € BRI AAEy serves, .
B S I : : ) , :

Gas- absor Bed ol £on SHPRto e, i ient MAOAS N W pledd® Ldiition

feedi ng zone poSKiEisORRT Yetsg)@négfnaq{cf& ol c?‘@gﬁgagﬁ 0itrg,g el i nl et

for the inert gas- absor be ten prepol yne l'ymerizati o

reaction  zonemag byoRee PREAGHENnvehtidi®s .| N tha S el DAL TP! B&&h
prepol yner feedi ng zone,
observed that, when a molten prepolymer having an inert
gas absorbed therein i1s polymerized, vigorous foaming
10 of the molten prepolymer continuously occurs in the
polymerizer device, whereby the surface of the molten
prepolyher is effectively renewed. Therefore, it is
presumed that the above-mentioned foamiﬁg, which occurs
throughout the molten prepolymer in the.polymerizer de-
15 vice to thereby effectively facilitate the surface re-
newal of the molten prepolymer, is effective for in-
creasing the polymerizétion rate.
Further, it has also been unexpectedly found that,
as compared to the conventional methods in which an at-
20 témpt is made to produce an aromatic polycarbonate
while efficiently withdrawing phenol from the polymeri-
zation reaction system by using an inert gas, the_meth-
od of the present invention in which the molten prepo-

lymer is caused to absorb an inert gas prior to the

25 polymerization of fhe molten prepolymer is advantageous"
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ation reaction zone and bei ng provided with an outl et
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action zone, wherein the
I s adappz ed to be transferred to
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that the above-mentioned high quality aromatic polycar-
bonate can be stably produced for a prolonged period of
time. The reason why such excellent effects can be
achieved by the method of the present invention has al-
so not yvyet been elucidated, but is considered to be as
follows. When the molten prepolymer is caused to ab-
sorb the inert gas, the inert gas is uniformly disper-
sed and/or dissolved in the molten prepolymer, so that
the molten prepolymer is uniformly foamed in the polym-
erizer device, differing from the cases of the conven-
tional methods in which only non-uniform foaming of the
molten prepolymer slightly occurs during the polymeri-
zation thereof. It is presumed that, by virtue of such
a uniform foaming of the moiten prepolymer, not only
can an aromatic polycarbonate having improved mechani-
cal prdperties be obtained, but also the molecular
weight of the produced aromatic polycarbonate can be
maintained at a desired level. Thus, by the method of

the present invention, all of the problems inevitably



| east one hole, through which the inert gas-absorbed nolten prepolyner

f eedi ng zone communi cates with the polynerization reaction zone, the guide
bei ng arranged-in correspondence with the hole of the distribution plate,
and wherein the inert gas-absorbed nolten prepolynmer is adapt- ed to
fall along and in contact with the guide, toaghereby ef- fect a
guide-wetting fall polynerization of the inert gas- absorbed nolten

R Wre 158 T“eey&te”‘ B Aamta e Ama e Rt e In A YR g de-
s awre geguncﬁgg@m gasaonergfa%%maq.-'o%%uc BTNt SRSSI gl
REPLACENMENT SHEEES conducted while feeding an inert gas to the polymer-
izer device, have been simultaneously solved.
5 In the present invention, the terminology "aro-

matic dihydroxy compound" means a compound represented

by the following formula:

HO-Ar-OH
10
wherein Ar represents a divalent aromatic
group.
Preferred examples of divalent aromatic groups (Ar

groups) include a group represented by the following

15 formula:
-Ar'-y-ar?-

wherein each of Arl'and Ar2 independently

20 represents a divalent carbocyclic or hetero-
cyclic aromatic group having 5 to 70 carbon
atoms, and Y represents a divalent alkane
group having 1 to 30 carbon atoms.

In the divalent carbocyclic or heterocyclic aro-

25 matic groups Ar1 and Arz, at least one hydrogen atom



The present invention is described below in detail. Conventionally, in
any of the nethods for produc- 1ing an aromatic pol ycarbonate in which an
attenpt is nade to renove efficiently an aromatic nonohydroxy com pound
(such as phenol) fromthe polynerization reaction systemby using an inert
gas, the inert gas is fed to a polynerizer ggvice. However, it has
unexpectedly be- cone clear that, by the nethod of the present invention

e o B R P W AT e@mﬁﬁiééﬁihéﬁ“ﬁﬁpéf’ym
pol ycar bonat o cail aseﬁﬁ?a%%&%%?ré%%“ﬁ” ”E“stﬂé ST
ot hods i n-whi ch TG ed FAH *Eier;qéri‘é#vﬁ[‘qmtsiﬂﬁé”% Jﬁ%%é‘e?afa?“q‘ié‘é%ﬁ?alo
Lo, ol ten RO RS 0% 8 \ShA ot 5 SRS
2S00, S ] 5% 5 M ond il BT
such con-  vent moﬁﬂ%, WD RRYY TR Loy S AE 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
10 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
15 an unsubstituted or substituted pyridylene group. Sub-
| stituents for Ar' and Ar® are as described above.
Examples of divalent alkane groups (Y groups) in-

clude organic groups respectively represented by the

following formulae:

20

RI Rl' R3

(II ' (|3 Cll and \ /\ /Rs
T

R? , R? R* R

25 wherein each of Rl, R2, R3 and R4 indepen-



20 satisfactorily increased. Apart fromthis defect of t he
conventional nethods, the reason why the polyneri- zation rate can
be increased by such conventi onal nmet hods is understood to be as
fall ows. The polyneri- 5 zation reaction for producing an aromatic

pol ycar bonat e I's an equilibriumreacgson. Therefore, by renoving
by- produced phenol in such a formas entrained by the in-

ert gas fromthe equilj briumreaction syste t he par- tJ al
priessure of the phenopemlphé'ﬁ?&‘le?ﬁ@%szér&‘ggﬁ’@?n fg:om, S "?Jd%]lr ed, so
that the equilibriumof the reai%ti

' di_spl d h d
side to thereby advan&&OURe Nav g(lnﬁlcﬁ’lsﬂr?eﬁaf 0InoI ﬁ:r%é%g”?i%{fal%}%‘ipro uet
above- nmenti oned conveg;mup havintdf gp@ong;ate%%(}rsqm{l%\%eo\ﬁg& ‘,:larc(%(c

di sadvant ageous in th | asing the™ fer% 4t on rate, an

Inert gas 15 nee%&%o%%gﬁdhgqfi @@Jq%riﬂg{gé_%\gn&%d' rb%_l ar ge

amount, so that various I nevi tabl y ‘occur 0 the use

f h f . Ry f th
of such ag arge anmount,f a'tQ)?rfst, @%arbog)ycllc aryn@éﬁéé‘n?fggi W €

present invention, it has un pecte eto
increase the polyneri a3y 2Qo 10 dinlFfRRnY dasivdh Ytoms | amount of
I nert gas. Specifically, in“the present i1nvention, the polyneriza-
tion rate can be increas¥bcydRly dPaIkY1Y Pidud Maving 6 to 14l ten

prepol yner havi ng absorbed therein an inert gas © in such a snall

anount that substanti &ing-Fornfi#y iddtbon atoms; k represents an
integér of from 3 to 11; each X represents a
10 carbon atom and has ks and R® bonded thereto;

each R5 independently represents a hydrogen

atom or an alkyl group having 1 to 6 carbon
atoms, and each R6 independently represents a

hydrogen atom or an alkyl group having 1 to

15 6 carbon atoms, wherein R5 and R6 are the

same or different; and

2 3

wherein, in each of Rl, R®, R7, R'1=

' R and Rs,
at least one hydrogen atom may be replaced
by a substituent which does not adversely

20 affect the reaction, such as a substituent
selected from the group consisting of a

. halogen atom, an alkyl group having 1 to 10
carbon atoms, an alkoxy group having 1 to 10

carbon atoms, a phenyl group, a phenoxy

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



25 of the partial pressure of phenol occurs in the polym

21 erizer device. Unlike the nmechani smof the action and

effect of the inert gas used in the conventional neth- ods, whi ch

i s expl ained above, the mechanismas to how the inert gas used in a
smal | amount effectively serves 5 to exert the excellent effects in
the present invention - has not yet been elucidated. According to the
st.udy made by ,t he resent inventors, it h sur,pri si r}:ga/ been
observed that, when a b6 %&?oﬁ’é’ z?ﬁ‘ fefitro gro

b bed th in i I d 10 f th | t
br epol ymer §Lﬁl{‘nh§ué’%y%§§£ 15 mpﬁ 6% alVBy Aromatit g re&p%&er;‘by
t he surface of t |_tye ol .S effectivel
Therefore, it i SB%oGB rlncludr%g:% 3’% tlty?g PS5d eWnﬁ &ﬁ#?’btﬁg}e\r% e ch
occurs P?_ligm g %%nﬁﬂ SN Pr epol ynmer in the polynerizer de-

acl

vi.ce to thereby effectiv %% ate the surface re- newal of the
mol ten pr@pol yner, is effectl ve for in- creasing the polynerization
rate. Further, it has al so been unexpectedly found that,

as conpared to the con®Mt i onal @Mkt hods i n whiRDw an at (R9,20 terrpt is
made to produce an aronptic polyjcarbonate whil el efficiently

wi t hdf awi ng phenol fr ?Ho ri- ieﬁ {i on system by
using an inert gas, 2 '

CH,

10 R’>m ®) m,, c ®

{}{% O©{}

- OO {)%H@

"

“r’“‘ - © (1|z’>m ®,
|
| CH, CH(;HB
(R’)m (R“).. (w).., @,

25



od of the present invention in which the nolten prepo- | ymer is
caused to absorb an inert gas prior to the 25 pol yneri zation of the
nol ten prepol ymer i s advant ageous '

22 not only in that a high quality aromatic pol ycarbonate

whi ch exhi bits an excell ent nmechanical stremgph can be pr oduced,
but also in that, even if the production of an aromatic

pol ycarbonate is conducted in a continuous 5 - manner, the nol ecul ar

wei ght of the produced aronatic pol ycar bonate can be nmaintai ned at
a desired level, so t hat the above-nentioned high quality aromatic
pol ycar - bonate can be stably produced for a prolonged period of
time. The reason why such excellent effects can be 10 achi eved by the
met hod of the present invention has al- so not yet been el uci dat ed,
but is considered to b 70WS . en_the | t prepol yner is
caused to ab- S’ﬁrﬁ%gaictl?eﬂf 5% anflhé\hi ﬁgﬁ&?pgggepgfgmrpgfm y

di sper- g sed agn ﬂ elill 0l S IR NG - ap that 15
the nolten prepolymer is unlfor in‘the pg];ﬁB. ’ erizer

device, differing frogiia ARD Qﬂcavtﬁ% GOREND carbon atidfil@lafret hods in
whi ch only non-uniform foani'ng of th nol t en prepolyner slightly

occurs during the pol BHI@crdxy group hav&%fg' gn ttmqroe(a‘arﬂgn iatdMLeswyred that,
by virtue of such 20 a uniformfoamng of the nolten prepol yner, not
only cycloalkyl group having 5 to 10 ring-forming
carbon atoms, or a phenyl group:; each of m
10 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 dif-
15 _ ferent.
Further examples of divalent aromatic groups (Ar
groups) include a group represented by the following

formula:
20 | - -ar'-z-ar®-

wherein Arl'and Arz are as defined above; and

Z represents a single bond or a divalent
group, such as -O0-, -CO-, -S-, -SO,, -SO-,

25 -CO00-, or -CON(Rl)f, wherein R' is as defined



can an aromati c pol ycarbonate having i nproved nmechani - ca

properties be obtained, but also the nol ecul ar wei ght of the
produced aromati c pol ycarbonate can be mai nt ai ned at a desired

| evel . Thus, by the nmethod of 25 the present invention, all of the
pr-obl ems i nevitably 28 23
acconpanyi ng the conventi onal nethods, in which the pol yneri zati on
of- an aromatic polycar onate prepolyner i s conducted while feeding
am inert gas to the p& |zer devi ce, have been sinultaneously

solved. 5 present .invention, the termnolo ar o-
mati c di hydroxy conpo§%§J¥%$ﬁ1 6ﬂ% ﬁ%ﬁﬁg aroﬁ@%*ﬁ,q¢gpps
foll owi ng fornmul

: . HO_Ar - CH
wherein Ar repregéﬁi§5§qﬂakﬂﬁﬂﬁlqgﬁnﬁﬁqQ?s respect1vef§”¥ﬁgfesented by

Pr ef d I t A : i ncl ud
a oroup repr esentls B ORI Rl B O, TP IO
1 2 g
(R7)m (Rs) (R7)m Rs)n
10 (R’).n R®), (R’)m Ry,
| | (R’)m ), @,
(R’)... | R’).. R 0 (R"),,
Ol -O-b-O-
20 and

(R da o, @) o (R*),.

O LhlotGLo-

25 'wherein R7, Rs, m and n are as defined above.



-Arl -Y-Ar2 - wherein each-of Arl and Ar2 independently 20
represents a dival ent carbocyclic or hetero- cyclic aromatic
group having 5 to 70 carbon - atoms, and Y-represents a

di.val ent al kane group having 1 to 30 carbon atons.

In the dival ent carbocyclic or heterocyclic mgo- 1
2 25 matic groups Ar and Ar , at | east one hydrogen atom

. h d d-
vérsely affect the roEof g‘ﬁ"y Febae=aof, pLrPLanh: a%ﬁfsnat% SxouRg. (F 11 om
0 e bon o oms. SRRt at°"blﬁ?3\%tﬁ§eff> “pitertioted Sheta °
h I ,
carer 0O Grsmse an BHRARSE G ot 4 t&qé,*?%%p H%P%%eq{e‘)-” nd
Preferred examl g5 ShllAAREd oAt %’E%téictfg:re%%irrid leng ATL and Ar2

I ncl ude an aromati c group Th&tSro atom such as

a nitrogeg atom an 0%¥94%e method %Ezgh%rgéfg%hgu&nqgﬁqho ., the aro-

Exanpl es of dival ent aronatlc groups ude an

unsubstituted or paulet Sggﬁgﬁdr@%rﬁso%n be used dhdAEERR TP or

substituted blphenylene grou an unsubstituted or substituted
pyridyl ene group.in YdMbination. Representativ¥e examples of aromatic

dihydroxy compounds inelude bisphenol A.
In the method of the present invention, a triva-
10 lent aromatic hydroxy compound can be used for the pur-
pose of introducing a branehed structure into the aro-
matic polycarbonate, as'long as the desired effects of
the present invention can be achieved.
The diaryl carbonate used in the present invention

15 is represented by the following formula:

o)

Ar3-0COo-Art

wherein each of Ar3 and Ar4 independently rep-

20 resents a monovalent aromatic group.
In each of Ar’ and Ar4, which independently represents
a monovalent carbocyclic or heterocyclic aromatic group,
at least one hydrogen atom may be replaced by a sub-
stituent which does not adversely affect the reaction,

25 such as a substituent selected from the group consist-



stituents for Ar and Ar are as descri bed above. Exanpl es of

di val ent al kane groups (Y groups) in- - ¢l ude organi c groups
respectively represented by the followi ng fornmul ae: 20

[err] [err] _ 1 2 3 4 25
whrerein each of Rl, R2, R3 and R4 indepen- 30

25 dently represents a hydrogen atom an al kyl

gr-oup having 1 tqQ_10 carbon.atons, .an al kox roup ,havjhg 1 to
10 carbon at ons, gggcf?%l 8- %alogen atom, aﬁ%ﬁ&kgﬂb@&%ib@’%ﬁ i 14

. _ . _ | 1 1 -
o5 o100 apPEBaP, gm0 AT ; o BT 3 %oiﬁﬁ%k@%ﬁ%?ﬁ? ky!
o 6up 1119 U0l o mony, ceol " A D, Wk gosigsen
carbon at om and E?éggﬁﬁ%%pﬁgéﬂg%f Nl an amide cﬂroéﬁ’e%:%? nitro

| ndependently rep S a gen group

having 1 60 & caghly. ar® ana ar®!QFE A0 %ERS ool AEERERESN | Y

represents a _
Representative examples of monovalent aromatic

groups Ar3 and Ar4 include a phenyl group, a naphthyl

group, a biphenyl group and a pyridyl group. These

groups may or may not be substituted with the above-
10 mentioned substitutent or substituents.

Preferred examples of monovalent aromatic groups

Ar® and ar! include those which are respectively

represented by the following formulae:

3

15 —@ B 7\ PR /N TP
. T 3, N7 3
7N

CH,
CH3 CH3 H3
> | —ﬁ—(IJ—CH —C—CH
N and QL 2 ?
CH3 3 CH3

20
Representative eXamples of diaryl carbonates
include a substituted or unsubstituted diphenyl
carbonate compound represented by the following
formula:

25



hydrogen atom or an al kyl group having 1 to 15 6 carbon atons,

wherein R5 and R6 are the sane or different; and

wherein, in each of Rl, R2, R3, R4, R5 and Re, at | east one
hydr ogen atom may be repl aced by a substituent which does not
adversely 20 affect the reaction, ssuch as a substituent

sel ected fromthe group consisting of a . hal ogen atom an
al:kyl group having 1 to 10 carbon atons, an al koxy group
having 1 to 10 RB&rbon aton®, a phenylagﬁgup, a phenoxy 25

group, a vinyl group, a cyano’g
ter group, an am de group and a
di val ent aromatic groups (Ar

an ¢s- //// 26
p*_<§;2? Speci fi c exanpl es of
oups) inc groups respectively

represented by the following formulae: 5 [err] [err]
CH3 10 [err] [err]
5 wherein each of R® and R'° independently rep-

resents a hydrogen atom, an alkyl group hav-

ing 1 to 10 carbon atoﬁs, an alkoxy group

having 1 to 10 carbon atoms, a cycloalkyl

group having 5 to 10 ring-forming carbon

io atoms or a phenyl group; each of p and g
independently represents an integer of from

1 to 5, with the proviso that when p is an

integer of 2 or more, the R9's are the same

or different, and when q is an integer of 2

15 or more, the R'’'s are the same or different.

Of these diaryl carbonates, préferred are diaryl
carbonates having a symmetrical configuration, such as
(unsubstituted) diphenyl carbonate aﬁd a diphenyl car-
bonate substituted with a lower alkyl group, e.g., di—

20 tolyl carbonate and di-tert-butylphenyl carbonate. Es-
pecially preferred is diphenyl carbonate, which is the
diaryl carbonate having the simplest structure.

These diaryl carbonates can be used individually
or in combination.

25 - The ratio in which the aromatic dihydroxy compound



Terr] 15 , [err] [err]

20 [err] [err] [err]

[err] 25 .27

wherein each of R7 and R8 independently -rep- 5 resents a

hydr ogen at om a hal ogen atom an 32 al kyl group having 1 to 10
car bon at ons, al koxy group having 1 to 10 carbon atons, a

cycl oal kyl group havi to 0 ri nin _ carbon atons, or
a phenyl gr oup: @htgg car na af% used (i.e., a charging rda

tio) may vary depending on the types of the aromatic
dihydroxy cohpound and diaryl carbonate employéd, the
polymerization conditions (such as a polymerization

5 temperature and a polymerization pressure), the type of
the polymerizer device employed, and the like. The di-
aryl éarbonate is generally used in an amount of from
0.9 to 2.5 moles, preferably from 0.95 to 2.0 moles,
more preferably from 0.98 to 1.5 moles, per mole of the

10 aromatic dihydroxy compound.

In the present specification, the "molten aromatic
polycarbonate prepolymer" (hereinafter, frequently
referred to simply as "molten prepolymer") obtained by
reacting an aromatic dihydroxy compound with a diaryl |

15 carbonate means a molten low molecular weight aromatic
polycarbonate which has a polymerization degree which
is being increased by the transesterification reaction
and has not yet reached a desired level. Needless to
say, such a molten prepolymer may be an oligomer.

20 The term "inert gas" used in the present specifi-
cation means a gas which has no reactivity with the
molten aromatic polycarbonate prepolymer and is stable
under the polymerization conditions. Specific examples-
of inert gases used in the method of the present inven-

25 tion include nitrogen, argon, helium and carbon dioxide.



10 . and n independently represents an integer of ' from

1to 4, wth the proviso that when mis an integer of from?2
to 4, the R7's are the : sanme or different, and when n is an

I nt eger of from2 to 4, the R8s are the same or dif- 15
ferent. Further exanples of divggent aromatic groups (Ar
groups) include a group represented by the foll ow ng forml a: 20
-Arl-Z- Ar 2- rein Arl and Ar2 are eflned above: and

Z Tepresents a sfﬁgr‘-&e&oﬁa‘aaw Sdi Ijé‘r‘i’r‘pc gases 1nc d%r Fok - o-,

dgfol ,nedS- - S, po%%ds w%u.ch are J.nzg gaseou ﬁ&%\l (R]‘l? t’en@Feé:aecf )g{dfml es

espect i vely roptBed o1 pfdatiatitE) Anfigdvhe Yehains 1 )
the molten state, such as a gaseous lower hydrocarbon
5 having 1 to 8 carbon atoms. Of the above-mentioned in-
ert gases, nitrogen is especially preferred.

In the present specification, the step for "inert
gas absorption” (i.e., step (a)) means a step in which
the molten aromatic polycarbonate prepolymer is treated

10. with an inert gas under a predetermined pressure, to
thereby allow the molten prepolymer to absorb the inert
gas. In the present invention, it is preferred that
the inert gas absorption step is perfdrmed under condi-
tions wherein the polymerization of the molten prepo-

15 lymer hardly proceeds.

The inert gas 1s dispersed and/or dissolved in the

- molten prepolymer having the inert gas absorbed therein.
The term “dispereed“ used above indicates that the in-
ert gas is present in the molten prepolymer in the form

20 of bubbles to thereby form a gas-liquid mixed phase
composed of the molten prepolymer having the inert gas
dispersed therein. The term "dissolved" used above in-
dicates that the inert gas is.present in such a form as
intimately mixed with the molten prepolymer to thereby

25 form a uniform liquid phase composed of the molten pre-



10 [err] [err] 15 [err]

[err] [err] 20 and [err] [err]

[err] [err] 25 wherein R7, R8, mand n are as

defi ned above. 29

Further exanples of divalent aromatic groupszqd Ar " groups) include an
unsubstituted or substituted phenyl - ene, an unsubstituted or
substituted naph | ene, unsubstituted or.substitute

pyri dyl ene. poXymer hPHiPﬁetH@tﬁBGrEfgﬁﬁe ﬁégéﬁﬁq fheTeisy, & ethfo-

tic dihyd b di I
Zf;‘m'ofna'u%nr-"éépﬁégﬁnﬂ ?viﬁéxaﬁﬁgéﬁ ot HEBHR: 1t71s es&emléy

conpounds i ncl ude_bi.s ol he he sent
invention, a triB4® SF reﬁ that the inert gas is dlSS iR ﬂh O 1tEH

prepolymer. For efficiently dissolving the inert gas
5 in the molten prepolymer, it is preferred to conduct
the inert gas absofption step under conditions wherein
the gas-liguid interface between the inert gas and the
molten prepolymer is increased to thereby facilitate
efficient contacting between the inert gas and the

10 molten p:eﬁolymer; and/or conduct the-inert gas absorp-
tion step under a superatmospheric pressure of an inert
gas.

With respect to the type of the device used in
step (a) for inert gas absorption (hereinafter, fre-

15 quently referred to simply as an "absorption device"),
there is no particular limitation as long as it can be
used to cause the molten prepolymer to absorb the inert
gas. Examples of absorption devices used in the method
of the present invention inélude conventional devices

20 described in “Kagaku Souchi Sekkei;Sousa Shiriizu No. 2,
Kaitei Gasu Kyushu (Design and Operation of Chemical
Devices, No. 2, Gas Absorption (Revised Version))", pp.
49-54 (published on March 15, 1981 by Kagaku Kogyosha,
Inc., Japan), such as a packed column type absorption

25 - device, a tray-containing column type absorption device,



10 | ent aromatic hydroxy conpound can be used for the pur-

pose of introducing a branched structure into the aro- matic

pol ycar.bonate, as long as the desired effects of t he present

i nvention can be achi eved. The diaryl carbonate used in the
present invention 15 is represented by 4he follow ng fornul a

[err] [err] wherei n each of

o o DR 3B e BB B AR e
LS i s e e o
fromthe group Cﬁﬂgﬁg?_ln %ﬁe.ilquid%, a tur%uien con%ad% ébsorg&ipn
anal koxy ar oup AGVIRE- 15 Begs gl et Bobs"Solfaoting, tyGR ABhRL™
i de gr odp and_ SaEy BeVABHY: o pighoepec SR Mo TR Hnghilor"

O e s ana ARTESEr B SPERERLED, RISt I e P oo
(such as agitation force), and a device in which the
molten prepolymer is allowed to fall along and in con-
tact with the surface of a guide in an atmosphere of an

10 inert gas to thereby cause the molten prepolymer to ab-

| sorb the inert gas during the fall thereof. These ab-
sorption devices are designed to increase the gas-
liquid interface to thereby efficiently contact a gas
with a liquid. Therefore, by using.any of these de-

15 vices in the inert gas absorption step, it is possible
to dissolve the inert gas in the molten prepolymer eas-
ily. Alternatively, in the_present invention, instead
of using an absorption device, the iﬁert gas absorption
may be conducted by introducing the inert gas into a

20 molten prepolymer which is present in a pipe for the
introduction of the molten prepolymer into the polymer-
izer device to thereby cause the molten prepolymer to
absorb the inert gas in the pipe. In the method of the

present invention, it is especially preferred to use a

25 spraying device-containing column type absorption de-



group, a bi phenyl group and a byridyl group. These groups nmay or

may not be substituted wth the above- 10 ment i oned substitutent or
substi tuents. Preferred exanpl es of nonoval ent aromatic groups
Ar.3 and Ar4 include those which are respectively represented by the
foll owi ng fornul ae: 36 CH3 15
[err] [err] CH3
[err] C[err] [err] _20

Representati ve e¥d@e 6F & dgvdcp ingmwhdeh dfie molten prapHymMes dstd3kut ed
or unsubstituted_di phenyl car bonat e conpound represented by the
fol | owi ng 1om@pn§%a:a1§5along and in coﬂﬂ%ct with the surface of

31 ' ' err err 5
wher ei n each of Ro9uife Afpan Pi gp inert gas, t°r{§ﬁ§é¥¥a

hydrogen atom ‘firclza%lskeylth%r ?n%&thearlvarepolymer to absorb the inert gas

5 during the fall thereof.
| Further, as an absorption device, a device which
is generally used as a polymerizer device can also be
used. However, when such a device (generally used as a
polymerizer device) is used as an absorption device,
10 the device is generally opérated under conditions
| wherein the polymerization of the molten prepolymer
hardly proceeds, so that the deviée does not function
as a polymerizer device.
In the method of the present invention, it is
15 preferred that the change in the number average molecu-
lar weight of the molten prepolymer in the inert gas
absorption step is'substantially smaller than 1,000,
more advantageously 500 or less, wherein the change in
the nﬁmber average molecular weight is calculated by
20 the formula: M, - M;, wherein M; and M, respectively
represent the number average molecular weights of the
molten prepolymer before and after the inert gas ab-
sorption step. When the change (M - M;) in the number
average molecular weight of the molten prepolymer is

25 larger than 500, the effect of increasing the polymeri-



ing 1to 10 carbon atoms, an al koxy group having 1 to 10

carbon atons, a cycl oal kyl group having 5 to 10 ring-fornng
carbon 10 atons or a phenyl group; each of p and q

i ndependently represents an integer of from 1to5, wth the
provi so that when p is an integey of 2 or nore, the RO's are
t he sane or different, and when gq is an integer of 2 15

or nore, the RL0's are the sange or diff e diaryl
cdrbonat es, pref&REdanaratg; Awhich is aCh&QVSGnQWé?°H§WPﬁ&Z&n§&ﬁﬁ%&r|cal

fi ti tit di b te and
Coheayl ear. “heltdR, prepolymed PAYIDG APEALROhIBRtSE RhAREt B35
di 20 t ol d di -tert h I b t -
i al Ly pref or) b8 LARALSHER, PecampoRaca LLak Rl ory - nihe R8aSon Ear,

o ot s Bk geﬁa%%t sy B Sruosangon, o, S Sl
Th t whi ch t d
T Sl TR S SR, ropamser

tio) may vary de%ﬁﬁ.igg%b%fe%fa&p%igfhtt e %h%”%lcteq FES IPOIM

conpound and di ary onate e
condi tions (SUChl§§g@rth$5?@Oﬁ%tEﬁ% by-produced aromatic monohydroxy

compound (formed in the polymerization reaction which

occurs during the inert gas absorption step to thereby
10 cause the cﬁange in the number average molecular weight

of the molten prepolymer) prevents the molten prepo-

lymer from absorbing the inert gas. It is more

preferred that the change (M, - M;) in the number aver-

age molecular weight of the molten prepolfmer is 400 or
15 less, more advantageoﬁsly 300 or less.

There is no particular limitation.with respect to
the temperature employed in step (a) for inert gas ab-
sorption. However, the temperature is generally in the
range of from 150 to 350 °C, preferably from 180 to

20 300 °C, more preferably from 230 to 290 °C.

In the method of the present invention, it is
preferred that the pressure Py (unit: Pa) employed in
step (a) for inert gas absorption is the same as or
higher than the reaction pressure employed for obtain-

25 ing the molten prepolymer treated in step (a), i.e.,



5 temperature and a pol ymerization pressure), the type of t he

pol ynmeri zer device enployed, and the like. The di- aryl carbonate
is generally used in an amount of from 0.9 to 2.5 noles, preferably
fromO0.95 to 2.0 nol es, nore preferably fromO0.98 to 1.5 noles, per
nmol e of the 10 aromati c di hydroxy conpoggd. In the '
pr esent speci fication, the "nol ten aromatic pol ycar bonat e

pr-epol yner' (here| nafter fre uen referred tq sinp as "nplten
prepol ymer ") obt &Mede@Ftion (?tiel'f@léﬁfegr(f'rﬂﬁlr@atﬂ (il%//

wth adaryl 1 carbonate n |OM/ ar

iy SATEA, COMPARAC WS o e %ﬁﬁ%
?;Oggi Ing [ ncreas?iigé 33;} raﬁgesterl fnta&at |d§l(r?zryeacé| of ét& and has not
o rFached o dgﬁ (3 e ter iﬁﬁﬂwEf%ii used in

repol yner ma an

thel:p[ ésent s%em elite tcezP[ %&)I r?@%i‘?;&gsg%ia@?qug: dr ea[é:t ![J\:bfg
Wi e nol t en omatj C 0
under the 5po| ymeMeEs iBhe a{‘iﬁﬁﬁ‘i fdf?& >4'%[?e "’é’%are?;l @ﬁlmioye'& inofssqerPert
gases used in the Jethad %gg(;;;rlﬂﬁvoqﬁ 1s Higher 'tifith 't Ukao-

ni trogen, argon, ellunlamf

33 Furt h%itﬁi( sesin‘g én?.&yé@%&' | 4496 Y 43 WPiXBn prepo-

pounds which are in gaseous state™at tenperatures "at
1ymer treated in step (a).

With respect to the above-mentioned pressure Pg
10 . (unit: Pa) employed in step (a) for inert gas absorp-
tion, which is a predetermined pressure higher than the
pressure P, employed in step (b) for prepolymer polym-
erization conducted after the inert gas absorption, it
is preferred that the pressure P; and the above-defined
15 M; (molecular weight of the molten prepolymer before
step (a) for inert gas absorption) satisfy the follow-

ing inequality (1):

-2.6871

P, > 4 x 102 x M (1).

20
When the pressure Py (unit: Pa) employed in step
(a) for inert gas absorption does not satisfy inequal-
ity (1) above, the effect of increasing the polymeriza-

tion rate is likely to become unsatisfactory. It is

25 especlally preferred that the pressure Pqy (unit: Pa)



whi ch the aromatic pol ycarbonate prepolyner remains in the nolten

state, such as a gaseous | ower hydrocarbon 5 having 1 to 8 carbon
atons. O the above-nentioned in- ert gases, nitrogen is
especially preferred. In the present specification, the step
for "inert gas absorption" (i.e., stgp (a)) nmeans a step in which
the nolten aromatic polycarbonate prepolyner Is treated 10 with an

i rert gas under a predeternn al,l ow.t he
nol t en prepolyne?mgg°38 otB Fﬁ@plﬂejt oF inertgggs RSPFP%B¥ Bs it Stmos-

i nvention, it is_preferred t ner as absorption step is
per formed under Egﬁ Hic pressuret C5n RHEFEaﬁmPﬁQ %anEFFf I@H(ﬁiqé%

0 sper sed n or LAPSEBFSCHE; hpndhel't 688 apeprpson by, ok Ry ol ' °
!ne_rt gas absorbﬁglwggeig increafse Q?Ldte'h Q' S ﬁresg.%erq:s sal%l

i ndi cates that t as I's preseht €n prep&fyner

comosed B t o EippokalBe %%nhacttaar B 0 @ agnn @AY xe] Phase

conposed of the nD repoly di sper sed

therein. The term "di Tﬁ@!rée%s H?re?a%'il&\‘:ﬁlh% 1im1tat;ondbv‘:1%he§:

I nert gas is present In suc intimately mxed wth the

nol t en prepo'y”EEhEOubB%EeEimi%5of thkp%&@gs%&gf%Z”khhﬂ%LdPBHa§§Eﬁ9@ER§ed

of the nolten
in step (a) for inert gas absorption, but the pressure

Py, (unit: Pa) employed in step (a) for inert gas ab-
10 sorption is generally 2 x 10’ Pa or less, preferably 1

x 107 Pa or less, more preferably 5 x 106 Pa or less.

Examples of methods for causing the molten prepo-
lymer to absorb an inert gas include a method in which
most of the inert gas fed to the inert gas absorption

15 zone is caused to bhe absorﬁed in the molten prepolymer
and a method in which a part of the inert gas fed to
the inert gas absorption zone 1is caused to be absorbed
in the molten prepolymer.

Specific examples of the former method include a

20 < method using the above-mentioned spraying device-
containing column type absorption device, the above-
mentioned 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 to thereby al-

25 low the molten prepolymer to absorb the inert gas dur-



pol ymer having the inert gas dissolved therein. In the met hod of

the present invention, it is especially preferred that the inert
gas i.s dissolved in the nolten prepol yner. For efficiently
di.ssolving the inert gas 5 in the nolten prepolynmer, it is preferred

t o conduct the inert gas absorption g§ep under conditions wherein
the gas-liquid interface between the inert gas and the nol t en
pr-epol ymer is increased to thereby facilitate ef ficient contacting
bet ween t he |ner9n§é§h§n§agﬂeth eof, @4"pF@ﬁoP§ﬁEF géﬁHF@F T the

I nert gas absorp- under .a_.su at erlc ressure

i nert ° gg§s conducted’ h3$$f aaggﬁéeﬂn@piﬁﬁ q%& 8 &@ﬁ c& sed
in step for .inert gas_a rpti rei.n fter fre-

quently ref e.rred(t?’z? geﬁ!ﬂ'l AL %n 3%9819&“\ H\ﬁ % Su’pplementtl‘?é’:lj@'z S no
articular limt S |t can b sed taq c
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Shiriizu No. 2, U n

Chem cal c\l/1 (?ea‘s!’K%ﬁE)eqf %aségﬂ%?%r E):'Hagn °?‘%é"x?ﬁ ?r?i@'?ﬁr} on))

49-54 (publishedypi 3. Yhichd%h Ehégacg 'i%ﬂi%tly 1ntrodddl£i1 ’in—

Japan), such as a packe colum type sorption

tray-containing @ Whditen FEYAlyndtr WBMitE is present in a pipe for

the introduction of the molten prepolymer into the

10 polymerizer device.

Specific examples of the latter method include a
method using.the above-mentioned spraying device-
containing column type absorption device, a device in
which the molten prepolymer is allowed to fall along

15 and in contact with the surface of a guide to thereby
allow the molten prepolymer to absorb.the inert gas
. Quring 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 in the -
20 molten prepolymer, while withdrawing the remainder of
the inert gas (which has not been absorbed in the
molten prepolymer) from the device. Of the former and
latter methods, the former method is preferred, because
the amount of the inert gas needed in. the former method

25 is smaller than that needed in the latter method.



35 a spraying device-containing colum type absorption de-

vice (in which aliquidis sprayed in a gas to be ab- sorbed in the
liquid), a turbulent contact absorption device, a gas-liquid film
cross-contacting type absorp- 5 tion device, a high-speed rotary fl ow
type absorption device, an absorptiqgy device utilizing nmechanical
force (such as agitation force), and a device I n which the

mel ten prepolynmer is allowed to fall along and in ¢

act- with
t e surface of a QU|d%u¥ﬁh%H'a§ﬁBEpﬁ€?ef éﬂergogas apﬁ@FPtﬁﬁg €87t Rér eby
cause the nolten pre oI orb the inert ga ri t he
fal |l thereof. Th%g gﬁt d eithers&Ppﬁl ﬂnHe9P83§ QPB“&ESFngEiFg tﬁgrease
t he gas- uid |nte face o t he i ﬁ |C|e Ig %g 3
with a liquid. Tm%ig?BrEreB9 X@Pﬁg §n9°8% PhHaus Hefe 150 the dnert wag
I nert gas absorpt on_s ve_the inert

gas in the noltef 5?€B%£§hepe¥& tgerebylgllgyt%ﬁﬁapo a7a pFﬁpPhe

Thert gasoabsor phYBRE - £6 absorp, shg Snshh, s "G4 bE; h%%ur%‘b%e MR gas
into a 20 £bB01 PhERChUTRL WQh%“;h?rErﬁégnhpbBr%e&'EﬁeE% s

I ntroduction of en prepo yner

device to therebX?gE?ﬁgoﬁg?Kggﬁgﬁﬁfﬁ&ﬁpQEXE?Eh&odevice o3 Orbﬂ&%%ﬂr“”t

gas in the pipe. present ‘invention, it

especi al l'y DFEfegESQ h8nH&® 3n %hich thePhBYted S%éb%&yﬁ@&?%b“b%&dﬂwi§81
type absorption de-

fed to the inert gas absorption device to thereby allow
10 the molten prepolymer to absorb fhe inert gas.

There is no particular limitation with respect to
the amount of the inert gas absorbed in the molten pre-
polymer, but the amount is generally in the renge of
from 0.0001 to 1 N liter (N]) preferably from 0.001 to

15 0.8 N1, more preferably from 0.005 to 0.6 N1, per kg

of the molten prepolymer. The "N|" means the volume in

terms of liter or liters as measured under the normal
temperature and pressure conditions. When the amount
of the inert gas absorbed in the molten prepolymer is
20 smaller than 0.0001 N1l per kg of the ﬁolten prepolymer,
the effect of increasing the polymerization rate is
likely to become unsatisfactory. Further, in the meth-
od of the present invention, the amount of the inert

gas absorbed in the molten prepolymer need not be

25 larger than 1 Nl per kg of the molten prepolymer.



36 vice or a device in which the nolten prepolyner is al-

lowed to fall along and in contact with the surface of a guide in
an atnosphere of an inert gas, to thereby cause the nolten

pr.epol yner to absorb the inert gas 5 during the fall thereof.

Further, as an absorption device, a device wych I's general ly used
as a polynerizer device can al so be used. However, when such a
device (generally used as a neri zer device |s us d a
absorption device, 1§eneraﬂﬂg'dé@@bémpénﬁeﬁgréppy %é% in

dit wh th t f th It I
hzli‘dl y BPicegds tbg"Mmatem, ‘i&éﬂ-ﬁrﬁ@%thﬁﬁe&u v, fetern erinf’erdi&" *{“” }
ol ymeri zer devi ce. . e ne e en
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step. Wen the Cl%%'}ﬂﬁ evide | tHd' @i Tof the inerd AP RrE A5 ar

wei ght of the noltei prepolyner is
in the molten prepolymer can be obtained as a differ-

ence between the amount of the inert gas fed to the de-

10 vice and the amount of the inert gas discharged from
the device. Alternatively, when a predetermiqed amount
of the molten prepolymer is fed to the inert gas ab-
sorption device contalning the inert gas having a pre-
determined pressure, the amount of the inert gas ab-

15 sorbed in the molten prepolymer can be obtained from
the decrease in pressure ;p the inert gas absorption
device, which 1s caused by the absorption of the inert
gas by the molten prepolymer. These methods can be em-
ployed either in the case where the inert gas absorp-

20 tion is conducted in the above-mentioned batchwise man-
ner in which a predetermined amount of the molten pre-
polymer is batchwise fed to the polymerizer device, or
in the'Case where the inert gas absorption is conducted
'in a continuous manner in which the molten prepolymer

25 is continuously'fed to the inert gas absorption device



25 | arger than 500, the effect of increasing the polyneri-

37 zation rate (which is achieved by pol ynerizing the

nol t en prepol yner having absorbed therein an inert gas) is likely
to becone unsatisfactory. The reason for this has not yet been
elucidated, but is presuned to 5 resi degan that, when the change (M -
ML) in the nunber aver age nol ecul ar wei ght of the nolten prepol yner

IS |.arger thap 500, the - duced ar qQnmati c . nmonohydr.oxy.

lzdrrpound (for mgdaflﬂ FE‘@ E&ﬂ‘r‘h@ ' gf“?’ér %Rfﬁpﬁmrcﬁavqng%h%%'ﬂﬁ%t during
the inert gas absorptjon st o thereb 1Q ., cause .t he chan in the
nunblar ave?age rraﬁé‘gebéPr%&%S ereq“ ?.sygpn%:l.é)um nwﬂ'rtélgjtﬁ%%roﬁ? st s

the nolten prepo- | ymer from absorbing the inert gas. It is nore
preferred that tA&Vdffnge (M2 - ML) in the nunber aver- age

nol ecul ar wei ght of tg ngllet %ri_egreg;gols%g%&f#giq_ or th]e5 step {fl%}f,"lé%qeoz{t on

e
advant ageously 300 or Pe €S no partrc
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(unit: Pa) enployed in |

pressure P, (unit: Pa) lower than the pressure Pg'

(unit: Pa) employed in step (a) for inert gas absorp-

10 tion, to thereby polymerize the prepolymer to a prede-
termined degree of polymerization. In the step for
prepolymer polymerization, it is preferred to increase
the number average molecular weight of the molten pre-
polymer by 1,000 or more.

15 In the method of the present invention, when the
number average molecular weight M, of the molten prepo-
lymer after step (a) for inert gas absorption is less
than 5,178, it is preferred that the pressure P, em-
pPloyed in step (b) for prepolymer polymerization satis-

20 fies the following inequality (2):

Py > P, > -0.056 x M, + 290  (2).

When the number average molecular weight M, of the

25 molten prepolymer after step (a) for inert gas absorp-



step (a) for inert gas absorption is the sane as or hi gher than

the reaction pressure enployed for obtain- 25 ing the nolten
prepol yner treated in step (a), i.e.,

the reaction pressure enployed for reacting an aromatic
dirhydroxy conpound with a diaryl carbonate tgthereby obtain the
nolten aromatic polycarbonate pr epol yner treated in step (a) for
i nert gas absorptlon | t nore preferred that pr sure Pg
enpl oyed in steption 1s 5(&Y8f8F meer Jds 1 PEeHE QQFq §%ﬁ| BY&P t he
reac- tion pressure enplox ed for obtaining the nDIten pre po- '
lymer treated i nS¥F€pPpapmployed in step\(py £eFpPELPPIYRRE RRVECKEARoned

pressure Pg 10 (uni.t, &p r rt gas absorp-
Pl on. i oh i o atAPBaBRLIAE ISR HPBs Shidaipt Heripidy 35 900 20508 by
enployed in step (b) for prepol yner polym erization conducted
after the inert gas absorption, it is preferred that the pressure
Pg and the above- defiged é ML (ol ecul ar meig?é of the nolten

pr epol yner’ before g ? peb ?a) for inert gas ab thion) satisfy the
fol |l ow ing inequality (1): : - [err] 20

When Py is equal to or larger than Py, the polym-
erization reaction hardly proceeds.
When the number average molecular weight M, is
10 less than 5,178 and Pp i1s equal to or less than the

value of (-0.056 x M, + 290), the polymerization rate
is likely to become disadvantageously low. This is

quite unexpected from the conventional knowledge that,
when a polycarbonate is produced by a transesterifica-

15 tion reaction, the lower the pressure employed in the
reaction, the easier fhe removal of by-produced phenol
from the reactioﬁ system and, hence, the higher the re-
action rate. Specifically, in the case of the method
of the present invention in which the number average

20 molecular weight M, is less than 5,178, when a molten
prepolymer having an inert gas absorbed therein is po-
lymerized, it is disadvantageous from the viewpoint of
achievement of the improved polymerization rate to per-
form a polymerization reaction under a pressure equal

25 to or lower than the specific pressure (unit: Pa) de-



When the pressure Pg (unit: Pa) enployed in step (a) for inert gas

absorption does not satisfy inequal - ity (1) above, the effect of

i ncreasing the polyneriza- tion rate is likely to becone

unsati sfactory. It is 25 especially preferred that the pressure Pg
(anit: Pa) 45 -39 enpl oyed
in step (a) for inert gas absorption is atnos- pheric pressure or a
super at nospheri ¢ pressure, since the rate of the inert gas
absorption by thﬁinﬁﬂtbﬁ the. formula: p8I- PRér Xi ¥z hcP8AseWDARY, 1Refice, the
i nert gas absor p- tion can be conducted by using a small _device.

There is no parthGP&ﬂoplﬁftéhﬁoﬁuwpﬁﬁ p¥erage mglecular Wﬂ%QthMM'qﬁlﬁt

f th f
QbsérStPBﬁ?ZEL? the' Bputen %ep”‘iym%rpéama step (eibebildnert s @ or
' - 10 1 p
broferapty 1 sorptiol Eﬁﬁﬁ?epsesggﬁié ﬁ%ﬁaxla?%ﬁ?é{#y%& ehoBinet-p,
or |ess. ed Eﬁ%ngle%o ﬁ%%%@g?ﬁbg%.%%u§bﬂ%okgﬁ ”ﬂh&ﬁ“tﬂfepo‘

lymer to gbsofb SRBRert gas’inc _ most of the
absorbed i n the RSRRERES Epo ?@n@?frg "t Btep (v} fofBRLTRRRLAR DS of
the inert gas fedpeOmoiten yaq 3 hatdng 9 Anledt YUl dssdreed 1o be
absor bed In the nolte epol yner.
therein 1s lower than the above-mentioned specific
pressure, fhe inert gas absorbed in the molten prepo-

10 lymer rapidly-escapes from the molten prepolymer imme-
diately after the introduction of the molten prepolymér
into the polymerizer device, so that the molten prepo-
lyﬁer cannot maintain a foaming state (caused by the
inert gas) in the polymerizer device.

15 Further, in the case where the number average mo-
lecular weight M, is less than 5,178, as apparent from
inequality (2) above, the higher the molecular weight
M, of the molten prepolymer, the smaller the preferred
lower limit wvalue of the pressure Pp employed in step

20 (b) for prepolymer polymerization. The reason for this
is considered to be as follows. When the molecular
weight M, of the molten prepolymer having the inert gas
absorbed therein becomes high, the viscosity of the
molten prepolymer also becomes high, so that, even if

25 step (b) for prepolymer polymerization is conducted un-



Specific exanples of the fornmer nethod include a 20 met hod using the
above- nenti oned sprayi ng devi ce- contai ni ng colum type absorption
devi ce, the above- menti oned device in which the nolten prepol yner
is al- lowed to fall along and in contact with the surface of

a guide in an atnosphere of an inert gas to ygereby al- 25 | ow t he
nol ten prepolymer to absorb the inert gas dur-

40, ing the fall thereof, wherein the |nert g S absor |on

i s conduct ed quIQ?FWErﬁ%ﬁ?ﬁ#ﬁFlYm;?VnEﬁ?%ﬁuEﬁes abpve- meh i°Pﬁ8 devi ce
at a predeterm ned | evel q¥ s neq{ g gP t he_inert gas
to the device in ZPLIRER Qﬁl nert 43 <t oem; ?ymggEEP PEePRe
amount of the |ng{ gg mhlch has been absorbed in the nolten
pfepol yner, and a-¥™® d°e$mR%Bd°?ﬁP5mlch an inert gas is directly

I ntroduced in-

for : the int rOCRR:tFtb% %Jfﬁ?eﬂn %nrre#%?)o?§ é?%{-‘% ?ﬂé h%ﬁegi pe
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contai ni ng col um ﬁypflﬁﬁ %g§ﬁ8$iﬁf g?gnaﬁoggv'fﬁefa is no LoWBKCHi

nol t en prepolyner and I'n contact MAt th

surface of ‘2 oul gy 1R LISLERY to tne poFh8t 116187 bE8sBLE8°K) ThnkOtne

absorb the inert
lower the polymerization pressure P,. the higher the

polymerization rate.

10 In the present invention, the inert gas need not
be fed to the polymerizer device, but may obtionally be
fed to the polymeriier device.

In the case of conventional methods in which the
inert gas absorption is not conducted with respect to

15 the molten prepolymer and in which the inert gas is fed
only to the polymerizer device, the polymerization rate
is disadvantageously low, as compared to that achieved
'by the method of the present invention. Further, by
such conventional methods, it is impossible to produce

20 such a high quality aromatic polycarbonate as obtained -
by the method of the present invention, which has ex-
cellent mechanical properties. Especially, the tensile
elongation of the aromatic poljcarbonates produced by
the conventional methods 1s disadvantageoﬁsly low, as

25 compared to the remarkably high tensile elongation of



during the fall thereof, wherein the inert gas is fed to the
device in a relatively |arge anount to thereby cause a part of the
inert gas to be absorbed in the 20 nol ten prepol ynmer, while

wi-t hdrawi ng the remai nder of _ the inert gas (which has not been
absorbed.in the nmol ten prepol yner) f4omthe device. O the forner
and latter nmethods, the fornmer nethod is preferred, because

t he amount of the inert gas needed in the forner nethod 25 is smaller
t han that neededthg amempiicepod¥caghonate produced by the method of

41 Further, step (a) for inert gas absorption can be
conduct ed ei t her thg RresgbtnddyentdfRer IR 8F YpEds., by thgymethod
prepol yner is continuously fed to the . inert gas absorpt.i on device

to thereby allowPfh&hRoPrEseRtedavention, Afmbas, begems PAFIHRertC gas,
Therein (o PrORE Ao ROPAlLE BRI PORAEAS AT SXGE P bat ch
Fnert gas Sabsor pAeGAAaARde P RATETEs, (RePSTiatg Y-  tond 1t Sham st mor
Lo, bsorb . "Gbl b b, ngt ren, AHIEVEAL by 4 S T, o,
P 0. 0001« YEE B KBREHOYEE Ry SrBER hE 8 | BEeb U8Eciliaren,
but is considered to be as follows. In the method of
the present invention, when the molten prepolymer is
10 caused to absorb the inert gas in the inert gas absorp-
tion device under conditions wheréin_the polymerization
reaction hardly proceeds, the inert gas is uniformly
dispersed and/or dissolved in the molten prepolymer, so
that the molten prepolymer is uniformly foamed in the
15 polymerizer device, differing from the case of the con-
Ventional methods in which only non-uniform foaming of
the molten prepolymer slightly occurs during the polym-
erization thereof. It is p:esumed that, by virtue of
such a uniform.foaming of the molten prepolymer, an
20 aromatic polycarbonate is caused to exhibit not only
improved mechanical properties but also a desired mo-
lecular weight.
In addition, the method of the present invention

surprisingly has an advantage in that the aromatic

25 polycarbonate obtained has a narrow molecular weight



15 0.8 N1, nore preferably fromO0.005 to 0.6 N1, per kg of the
nol ten prepol ynmer. The "N1" neans the volune in ternms of liter or
liters as nmeasured under the nornal tenperature and pressure
conditions. Wen the anount of the inert gas absorbed in the

nol ten prepolyner is 20 smal | er than 0.9901 N1 per kg of the nolten

pr epol yner ,- the effect of increasing the polynerization rate is
li-kely to become unsatisfactory. Further, in the neth- od of the
present inventi ofistrdbitdemn. & CeapaFed to the conyentionahaethrdse

oL ber, P epol Vel e el 1ot gad BobBcptlEh L Bt oot dd Sl O

General ly, the anount of the_inert gas absorbed in | ten

prepol ymer can b&e8REAYy t@-thenmodden, apepolymer and,dn Wlﬁié‘fr}gr &i M PEhe
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method of the present invention, a uniform foaming of

the molten prepolymer 1in the polymerizer device, which

10 is achieved by the uniform dispersion and/or dissolu-
tion of the inert gas in the molten prepolymer, is ef-
fective for rendering the molecular weight distribution
narrow with respect to the aromatic polycarbonate ob-
tained.

15 In the method of the present invention, the reac-
tion temperature employed for the reaction for produc-
ing the molten aromatic polycarbonate prepolymer from
the aromatic dihydroxy compound and the diaryl carbon-
ate or the aromatic polycarbonate is generally in the

20 range of from 50 to 350 °C, preferably from 100 to
300 °C.

In the present invention, the molten aromatic -
polycarbonate prepolymer can be produced by a process
in which the above-mentioned aromatic dihydroxy com-

25 pound and the above-mentioned diaryl carbonate are sub-



sorption device containing the inert gas having a pre- determ ned

pressure, the anmount of the inert gas ab- 15 sorbed in the nolten
prepol yner can be obtained from the decrease in pressure in the
inert gas absorption . device, which is caused by the absorption of
the inert gas by the molten prepolyngg. These nmethods can be em
pl oyed ei-ther in the case where the inert gas absorp- 20 tionis
conducted in the above-nentioned batchw se nan- ner in which a

predet er ni ned and§fitest tongomgengqtion. polymerizatdon by trapgeathasid¥ed
to the polynerizer device, or in the case where the inert gas
absorption i s cof@}dodyin the molten, stgie whdde bedtdms 4nwtheh the nolten
prepol yner 25 is continugusly fed to the_inert gas absorption device
43 and t RESSENGS ST aﬁ’ﬁetn&? Pfefolc@t8LYiSdvi ng the inert gas
absorbed therein is cquatinuqusly w thdrawn from.the. . devi ce.

In the present specifiC&ticorts ePEFgchg%n'&F@&%?%48n with, respect to

POLYTEr 2301 o Uyl 5 S0 1S ool pe prpaBiSh I ST,
polyTert 2at1 on Vil renayliE R D B o, Tl WO M
. tion, 10 WALLRERP M YL (1)° e RYpBiymet dAYIRG1zation.
. Examples of devices used for the production of the
molten prepolymer and polymerizer devices used in step
- 10 (b) include an agitation type reactor vessel, a wiped
film type reactor, a centrifugal wiped film evaporation
type reactor, a surface renewal type twin-screw knead-
ing reactor, a twin-screw horizontal agitation type re-
actor, a wall-wetting fall reactor, a free-fall polym-
15 | erizer device having a perforated plate (distribution
plate), and a polymerizer aevice designed for perform-
ing a polymerization by allowing a prepolymer to fall
along and in contact with the surface of a guide (here-
inafter, frequently referred to as a "guide-wetting
20 fall polymerizer device”). These various types of re-
actors can be used individually or in combination.
As one of the preferred modes for practicing the
method of the present invention, there can be mentioned
a mode in which the molten prepolymer is prepared by

25 polymerizing the aromatic dihydroxy compound with the



term ned degree of polynerization. 1In the step for pr epol yner

polyneri zation, it is preferred to increase t he nunber average
nol ecul ar wei ght of the nolten pre- pol ymer by 1,000 or nore. 15
In the nmethod of the present invention, when the nunber aver age
mol ecul ar wei ght M2 of the nolten prepo- 50 | ymer after step (a) for
I nert gas absorption is |ess than 5,178, it is preferred that the

f t
N e

When t he nunber rage nol cular ght MW of, the 25 mol t _
prepol yner after §?8 V&P SFor \¥a? .zation of the Mhotften pre
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reaction Bardly BH9¢899%m type reactor, a wall-wetting fall reactor, a
free-fall polymerizer device having a perforated plate,
or a polymerizer device designed for performing a
polymerization by allowing a prepolymer to fall along
and in contact with the surface of a guide (guide-

10 wetting fall polymerizer device). In step (b) for pre-
polymer polymerization, it is especially preferred to
perform the polymerization by using the above-mentioned

.guide-Wetting fall polymerizer device (with respect to
the polymerization using this polymerizer device, ref-

15 erence can be made to, for example, U.S. Patent No.
5,589,564). It has been found that, when step (b) for
polymerizing a molten prepolymer having an inert gas
absorbed therein is conducted by using the guide-
wetting fall polymerizer device, vigorous foaming of

20 the molten prepolymer constantly occurs during the fall
thereof in the polymerizer device, so that the surface
of the molten prepolymer is very effectively, effi-
ciently renewed. For this reason, in the method of the

present invention, it is most preferred to conduct step

25 (b) for prepolymer polymerization by using the guide-



When t he nunber average nol ecular weight M2 is 10 | ess than 5,178 and

Pp is equal to or less than the val ue of (-0.056 x M2 + 290), the
pol ymeri zation rate is likely to beconme di sadvantageously low. This
S qui te unexpected fromthe conventional know edge that,

when a pol ycarbonate is produced by a transesierifica- 15 tion
reaction, the |Iower the pressure enployed in the reaction, the
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under a pressure equal to~or e speciflic pressure
fined

(unit: Pay de-  gegoription reading "t ling
by the foPmula: J5GEAREIGR Feading the molten prepolymer ¥alling

nunber average mMaheny dnd\&id¥odfadt with the Wir-rldd O &rrfaogrldira'a (after

step (a) for inert gas ab- sorption). The reason for I s has not

yet been eluci- maintai®dl ed fduMinss AU Qm%g?rfbxﬁeft@x% fldpvid) Mhen the

pressure Pp enployed in step (b) for polynerization o
prepolymer polymerization" means that the foaming con-

tinuously occurs with respect to the whole of the

10 molten prepolymer falling along and in contact with the
guide from the upper portion of the guide through the
lower portion of the guide. With respect to the foam-
ing state of the molten prepolymer in the pdlymerizer
device, the foaming state can be, for example, visually

15 observed through a sight glass provided on the polymer-
izer device. |

In general, when step (b) for prepolymer polymeri-

zation is conducted by using the guide-wetting fall
polymerizer device, the molten prepolymer is allowed to

20 pass downwardly through a perforated plate provided in
the polymerizer device and fall along and in contact
with the guide. The surface of the perforated plate is
generally selected from a flat surface, a corrugated
surface, and a surface which is thick at the central

25 portion thereof. The shape of the perforated plate is



the nolten prepol yner having the inert gas absorbed therein is

| ower than the above-nentioned specific pressure, the inert gas
absorbed in the nolten prepo- 10 | ymer rapidly escapes fromthe nolten
pr epol ynmer i mre- diately after the introduction of the nolten
prepol yner into the polynerizer devigg, so that the nolten prepo-

| ymer cannot maintain a foam ng state (caused by the I nert gas) in

t he pol ynerizer device. _ 15 Further, ip the case_ where_the_nunber
aver age no- genenally Selected ﬁﬁ?@sal%%gcgﬁanag,?ig?pﬁg'aﬁpﬁFéﬁP'from
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0.1 to 5 cmz. The distance between mutually adjacent

holes is generally from 1 to 500 mm, preferably from 25

10 to 100 mm, as measured between the centers of the mutu-
ally adjacent holes. The perforated plate may have tu-
bes attached thereto, such that the hollow portions of
the tubes serve as the holes of the perforated plate.
Further, the holes of the perforated plate may have a

15 tapered configuration wherein the diameter of the hole
decreases in the direction from the upper portion
thereof to the lower portion thereof or in the direc-
tion from the lower portion thereof to the upper por-
tion thereof.

20 In the present specification, the term "guide"
means a body which has a large value in respect of the
ratio of the 1ength_of the body (as measured in the di-
rection perpendicular to the'cross—section) to the av-
erage perimeter of the cross-section of the body.

25 There is no particular limitation with respect to the



5 - average nolecular weight M is 5,178 or nore, as appar - ent

frominequality (3) above, there is no lower limt W th respect to
t he pol ynerization pressure Pp, and the | ower the polynerization
pressure Pp, the higher the pol ymeri zation rate. 10. In

t he present invention, the inert gas need noi3 be fed to the

pol yneri zer devi ce, but may optlonally be fed to the polynerizer
devi ce. e con onal ne in i.ch the

i nert gas absorp?P8N3|§aﬁgp 3&@U IFg& ?roﬁMLQJ}QHHten
prepol ynmer and i I.n to the

pol ymeri zer devit e §ﬁ§&@£§# %0 to 100'?b(&)ysadvantageously

I d h

.ﬁ&“en?foﬁ"”‘éﬁifhe?“ %t . 'evaéﬁehneomﬁ#gﬁ%% T3 Ton VIS S0 ) ¢
to produce s Lé Etegt&ho&ﬁ} %’rq# C cq%s%c%rem%%e &5 ﬁfg ai ned
by the nethod of pﬁ% ﬁ%lc as ex- en
mechani cal propeghiaa Eaaﬁ Grainy, he hB2phblogy of thetkoBEALLAR+IbN e
aromatic polycar onates conventi onal nethods |s

di Sadvant agedus! yel @ Foid 1o o AUPUEE L 51 R ] oY d 2 | e

el ongation of

aromatic pol ycar heqangip, O‘HJQﬁﬂad%r{ @ & RARjon having tﬂe\ré)rcﬁ?%re
i nvention. In other words, hod
sides, a star and the like. The morphology of the
cross-section of the guide may be uniform or may véry
10 along the length of the guide. The guide may be hollow.
The guide may be made of a single strand, or made of a
plurality of strands, wherein, for example, the strands
are twisted together. Further, the guide may be a wire
net or a punched plate. The surface of the guide may
15 be smooth or rough or may have a protruding portion.
There is no particular limitation with respect to the
material used for the gulde, but the material is gener- .
ally selected from stainleéé steel, carbon steel,
Hastelloy, nickei, titanium, chromium, other alloys,
20 and a polymer having a high heat resistance. If de-
sired, the surface of the guide may be treated with,
for example, plating, lining, passivation, or washing
with an acid or phenol.

In the wire-wettihg fall polymerizer device used

25 ~ in the present invention, the guide is provided in cor-



of the present invention, it has.becone possible to produce an
aromati ¢ pol ycarbonate having excellent 5 mechani cal properties
(especially, tensile elongation) whi ch have not been achi eved by
t he conventional neth- ods. The reason for this has not yet been
eluci dat ed, but is considered to besgp follows. In the nmethod of
the present invention, when the nolten prepolyner is 10 .caused to
absorb the inert gas | the in
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surprisingly has an aggaﬁﬁgggh%ﬁg?hgggPﬁg&gﬁﬁaghéjﬁﬁ %ﬂ%olycarbonate

thalned has a NgeyaWe"eafCpadls Wekilardly through the perforated plate
and fall along and in contact with the guide. The
guide and the perforated plate may be or may not be in
10 contact with each other.

Preferred examples of manners in which the guide
is provided in correspondence with the hole of the per-
forated plate include: (i) a manner in which the upper
end of the guide is fixed, for example, to the upper

15 inner wall surface 6f the polymerizer device, such that
the guide extends downwardly through the center of the
hole of the perforated plate; (2) a manner in which the
upper end of the guide is fixed to the upper circumfer-.
ential edge of the hole, such that the guide extends

20 downwardiy through the hole of the perforated plate;
and (3) a manner in which the upper end of the guide is
fixed to the lower surface of the perforated plate.

Examples of methods for causing the molten prepo-

lymer to pass downwardly through a perforated plate

25 provided in the polymerizer device and fall along and



di stribution, as conpared to the conventional nethods I n which the

I nert gas absorption is not conducted with respect to the nolten
prepol yner and in which the inert gas is fed only to the =

pol yneri zer device. The reason 5 = for this has not yet been el ucidated.
However, it is considered that, as tdw excellent nechani cal
properties of the aromatic pol ycarbonate can be achi eved by the
met hod of the present invention, a unifaormfoanm ng of t he nol.ten
prepol ymer in théanP?#éPitzUF-tae\ﬁ“@e,g‘\mecan’il(‘}dega rqeézhé’&iié\/éf{?“tfgp t‘ii"é3

uni f orm di spersi on and/ or di,ssol_u-

_ tion of the inert gas jn the
mol ten prepol ynePrepolymer is allowed ite, fejil roéﬁé’e_ Yng?rtaWéLttglaé’c‘tladr
wei ght distribution . arr Wi th respect to.,the ar ti,C
pol yca{ bonat et pbmetth;’d in twé‘lgﬁi‘d%\gel?rte_pﬁ t er q’httﬁ‘f?e Pr?@%? d'"tfttﬁdf fate
present invention, e reag- i on _t enperature e he
reaction for proﬁcpressurtizedi Ry 85dng R ﬂmg‘rotﬂﬁatq &aq{@?cg%%%ﬁo%ew
prepol yner. from t he .aromatic di '%HQQ ?EH-q? |
carbon- 2 fé’tré’eorthtehg'o&r Sita |rcep|§g'1£r§e§£ ggdwnﬁ%%gl)s genera:&;e“‘f#% 20
range of from 50t ?é%:{ael{ '3 glqct{eeferably from100 to 300 [err]C

Stion.o the o

In the present inven €n aromatic pol ycar bonat e

_prepolymer can be progyGed LAY GePShe pumber df! til HOIE of the
above-nentioned aromati c di hydroxy com fg'l po% ancf'ét}'ﬁe
above- ment i ohed Ve BHrdtd Pt A'theéis no particular limitation.
The number of the holes of the perforated plate varies
10 depending on the polymerization conditions (such as a
polymerization temperature and a polymerization pres-
sure), the amount of the catalyst used, the range of
the molecular weight of the produced aromatic polycar-
bonate, and the like. When the aromatic polycarbonate
15 is produced at 100 kg/hr, the perforated plate is gen-
erally required to have 10 to 105 holes. With respect
to the distance at which the molten prepolymer (having
passed through the holes of the perfofated plate) falls
along and in contact with the surface of the guide, the
20 distance is preferably from 0.3 to 50 m, more prefera-
bly from 0.5 to 30 m. The flow rate of the molten pre-
polymer passing through the holes of the perforated
plate varies depending on the molecular weight of the
prepolymer, but the flow rate of the prepolymer is gen-

25 erally from 10"* to 10* l/hr, preferably from 10"2 to



49 jected to condensation polynerization by transesterifi-

~cation in the nolten state while heating in the presence or absence
of a catalyst. There is no particular Iimtation with respect
to 5 the type of the device used for the production of the
nmol ten prepolyner and the type of the pol ymeyd zer de- vice used in
step (b) for prepolyner polynerization. ' Exanpl es of devices used
for the productionzof t he nol ten prepol yner and oi;nerizer devi ces
used in step 1010° l/Kh) nioat nreferabiy dfivam Q0% ¥@a39 ol/ARsRET a wi ped

Feactor” a surt abelpeREwthe: PREEORRRSd, PURtRneatbere 8 no; pgrraibldr, .
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o Pooch! ©79 {imer, o, eo BRI QP iod VA b dpRgRpE e
pol ynmeri zi ng the (g OnRliide Hay HeP N 1P WY 241D ditectly to the reser-
voir portion of the polymerizer device by gravity, or
10 may be forcibly introduced into the.reservoir portion
by using a reeler. The obtained polymer may be with-
drawn from the polymerizer device as a final product.
Alternatively, the obtalined polymer may be recycled to
the wire-wetting fall polymerizer device, wherein the
15 polymer is allowed to fall along and in contact with
the surface of the guide again. In this case, if de-
sired, it 1s possible to prolong the residence time of
the polymer in the reservoir portion or the recycling
line of the polymerizer device so. that the reaction
20 time for the polycondensation reaction is appropriately
adjusted. The recycling of the obtained polymer to the
polymerizer device has the following advantage. The
surface area of the mixture of the recycled polymer and

the molten prepolymer, which falls along and in contact

25 with the surface of the guide, is larger than the sur-



50 di aryl carbonate by using a vertical agitation type re- _
actor vessel, and the polynerization of the nolten pre- polynmer is
performed by using a surface renewal type tw n-screw kneadi ng
reactor, a twi n-screw horizontal 5 agitation type reactor, a

wal | -wetting fall reactor, a free-fa4 polynerizer device having a
perforated plate, or a polynerizer device designed for performng a

pol ynmeri zation by allowing a prepolyner to fall alon and i .
Sontact with t neFager areaoPta the; -6'9{(':&91' gEepoigmer ﬁ%@é&nﬁg algng and in
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tactalt o "OxBhened per dii BACd LIRS TR SHDAT] K e

ereo yneri zer e surface

of the molten prepal Wik 'wlilr?%%rféc foﬁagt?ig@d%’ ﬁecﬁ.ffn'le‘r is not rédy¥didd and

renewed. For this reason, e net present” 1 nventi on,
it is most prefephqd thet fiAYEn Prbolymer is allowed to fall along and

in contact with the surface of the guide. Therefore,
10 by recycling the obtained polfmer to the polymerizer
device, it becomes easy to achieve a desired degree of
polymerization.
Step (b) for prepolymer polymerization can be con-
dﬁcted either in a batchwise manner or in a continuous
15 manner. The expression that step (b) is “"conducted in
a batchwise manner” means that step (b) is conducted as
follows: a predetermined amount of the moltén prepo-
lymer having'the_inert gas absorbed therein in step (a)
for inert gas absorption is fed to a polymerization
20 zone for effecting the polymerization of the molten
| prepolymer in step (b); and, after completion of the
feeding of the ﬁredetermined amount of the molten pre-
polymer, the molten prepolymer is subjected to polym-
erization under a predetermined pressure to thereby

25 polymerize the prepolymer to a predefermined degree of



25 .(b) for prepolymer polynerization by using the guide-

51 wetting fall polynerizer device, wherein the nolten

prepol yner falling along and in contact with the sur- face of the
gui de mai ntains a foam ng state throughout the step (b) for

prepol yner polynerization. The above 5 gigscription reading "the nolten
prggolyner falling along and in contact with the surface of the

gui de mai ntai ns a foam-ng _state throughout the, ste b) faqr
prepol ymer polynﬁpﬂfwﬁﬁéﬁatﬁﬁﬁns-Thﬁte?ﬂﬁe?%%%PthE%nStep ?bs kﬁinGBU§ly
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zone to therebycpolymerize the molten prepolymer to a
predetermined degree of polymerization (step (b)): and

10 the resultant aromatic polycarbonate is continuously
withdrawn from the polymerization zone.

In the present invention, step (a) for inert gas
absorption can be conducted elther in a bétchwise man-
ner or in a continuous manner, irrespective of whether

15 step (b) is conducted in a batchwise manner or in a
continuous manner. Therefore, as combinations of the
reaction manner in step (a) and the reaction manner in
step (b), there can be mentioned at least the following

| four combinations: a combination of step (a) conducted

20 in a batchwise manner and step (b) conducted in a
batchwise manner; a combination of step (a) conducted
in a batchwise manner and step (b) conducted in a con-
tinuous manner; a combination of step (a) conducted in
a continuous manner and step (b) conducted in a batch-

25 wise manner; and a combination of step (a) conducted in



general ly selected froma flat surface, a corrugated surface, and

a surface which is thick at the central 25 portion thereof. The shape
of the perforated plate is 52
generally selected froma circle, an ellipse, a trian- gle, a
polygon and the |ike. The shape of the openigy of the holes of the
perforated plate is generally se- | ected froma circle, an ellipse,

a-triangle, a slit, a 5 -pol ygon, a star and the like. ,The area of
each hol e of a contprugusi BARney pnd: tep 3€SeP8PFVCMQQﬂ¥9(?LQQPTOO cne
preferably fromO0.05 to 10 cn2, nore preferably £r0n1 .

0.1 to 5 cm. ThEiapeug manpery ccFenetineg ofij thepresent inggptdong

generally from1 to 500 mqm preferably from,25 0 to 100 as
neasur ed betmeenCFHebEeﬁ98?§téﬂepﬁégﬂﬁPE§é@1°ed %Yéﬂs}Q%ﬂ%ﬂxﬂégqﬁﬂis. The
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present specific eterm'’
preferred that both steps (a) and (b) are conducted in

a continuous manner.

10 In the present invention, it is preferred to re-
peat the sequence of steps (a) and (b) twice or more;
In this case, it is, of course, possible that step (b)
is conducted more frequéntly than step (a). There are
various modes for repeating the sequence of steps (a)

15 and (b). As examples of the specific modes for repeat-
ing the sequence of steps (a) and (b) by using a plu-
rality of absorption devices and polymerizer devices,
there can be mentioned a mode in which steps (a) and
(b) are repeated in the order of "step (a)., step (b),

20 step (a), step (b), step (a), step (b)...", and a mode
in which steps (a) and (b) are repeated in the order of
"step (a), step (b), step (b), step (a), step (b)...".
The repetition of steps (b) can be conducted by recy-
cling the aromatic polycarbonate produced in a single

25 polymerizer device to the polymerizer device, instead



means a body which has a large value in respect of the rati o of

the length of the body (as neasured in the di- - rection

per pendi cul ar to the cross-section) to the av- erage perineter of
the cross-section of the body. 25 There is no particular limtation
w-th respect to the 60 53

above ratio, but the ratio is generally fron110 to 1, 000, 000,
preferably from50 to 100, 00 re is_also no particular
limitation with P& using a P§H€641F8 Pﬁepﬁﬁyﬂﬁaﬁ3&§ 8PV§H& Crgss section of
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on st ee

ally selected fr stalnless steel”, car
spect to the catalyst, there is no particular limita-

tion as long as the catalyst is conventionally used in
10 " the art. Examples of catalysts include: hydroxides o:
an alkali metal and of an alkaline earth metal, such as
lithium hydroxide, sodium hydroxide, potassium hydrox-
ide and calcium hydroxide;'alkali metal salts of, alka-
line earth metal salts of and quaternary ammonium salts
15 of boron hydride and of aluminum hydride, such as
lithium aluminum hydride, sodium boron hydride énd tet-
‘ramethyl ammonium boron hydride; hydrides of an alkali
metal and of an alkaline earth mefal, such as lithium
hydride, sodium hydride and calcium hydride; alkoxides
20 of an alkali metal and of an alkaline earth metal, such
as lithium methoxide, sodium ethoxide and calcium
methoxide; aryloxides of an alkali metal and of an al-
kaline earth metal, such as lithlum phenoxide, sodium
phenoxide, magnesium phenoxide, LiO-Ar-OLi whefein Ar

25 represents an aryl group, and NaO-Ar-ONa wherein Ar is



Hastel |l oy, nickel, titanium chrom um other alloys, 20 and a pol yner

havi ng a high heat resistance. |f de- sired, the surface of the
guide may be treated with, - - for exanple, plating, |ining,

passi vation, or washing with an acid or phenol.. In
the wire-wetting fall polynerizer device usegl 25 I n the present

i nvention, the guide is provided in cor- .
Péspect to the pBSi AP BPAVRaNSHERNG ASA cALLs OF o Bikali metaf”
f ted plate, d_to th Lt I | ati [
gﬁIdSIZnS he hoadops; fn' AdxAilae 33y merary BRCR Aford My MR,
imtation a I th | t I fed. [
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bl ate my be or RESPnEE ganenoRlge ki acerate M SR prthdildey a1
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correspondence w he plate 1 nclude: (1)

a manner in whi cgmt Iggrlé[%ge'r trﬁmegﬁyﬁ:é%ﬂté'h%ﬁwdﬁﬂ %Jﬂd@.@,, ﬁ‘lo_{p | e,

to the upper 15 ~Inner wal of the polynerizer device, suc
t hat t hgogitde Rkttt BYMRSH Yrdpteddiit dd oy A if sHmd 1
(R'R’R°R*)NB(R'R’R’R") wherein R', R?, R’ and R? are as

defined above, and phosphonium borates represented by .

10 the formula: (R'R°R°R?)PB(R'R’R°R?) wherein R', R?, R®

and R4 are as defined above; silicon compounds, such as

silicon oxide, sodium silicate, tetraalkyisilicon,
tetraarylsilicon and diphenyl-ethyl-ethoxysilicon; ger-
manium compounds, such as germanium oxide, germanium

15 tetrachloride, germanium ethoxide and germanium phenox-
ide; tin compounds, such as tin oxide, dialkyltin oxide,
dialkyltin carboxyiate, tin.acetate, tin compounds hav-
ing an alkoxy group or aryloxy gréup bonded to tin,
such as ethyltin tributoxide, and organotin compounds:;

20 lead compounds, such as lead oxide, lead acetate, lead
carbonate, basic lead carbonate,'and alkoxides and ary-
loxides of lead or organolead: onium compounds, such as
a quaternary ammonium salt, a quaternary phosphonium
salt and a gquaternary arsonium salt; antimony compounds,

25 such as antimony oxide and antimony acetate; manganese



hole of the perforated plate; (2) a manner in-which the upper end

of the guide is fixed to the upper circunfer- ential edge of the
hol e, such that the guide extends 20 downwardly through the hol e of
the perforated plate; and (3) a manner in which the upper end of
the guide is fixed to the | ower surgmce of the perforated plate.
Exanpl es of nethods for causing the nolten prepo- | ymer to pass
downwar dl y through a perforated plate 25 pr%yided in thespou%pﬁ{izer
_dévice and fall SPBRS . such as manganese acetate, manganese carbonsg

In contact with the quide include nmet hod i, ich the repal ynmer
is allowed to faPIteo%‘Wl n&aéx\ﬂstey%gﬁ&tg; titah Ul CRTR OUR ARy C‘;I’Ijoclhl'u S
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pl ate vari’es ‘déepéndi ng on € ‘pol'ymerrzati on condi‘ti ons (such as a
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anount of the cat%a yggiul&see ) r@@%ﬁ) %o%ﬁﬁmee nol ecul ar wei ght of
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aromati ¢ pol ycar bonat.e
combination. The amount of the catalyst used is gener-

ally from 10”2 to 1 % by weight, preferably from 10’

10 to 10°! % by weight, based on the weight of the aro-

matic dihydroxy compound.

In the present invention, there is no particular
limitation with respect to the material used for the
inert gas absorption device, the polymerizer device and

15 the pipe. The materlal is generally selected from
stainless steel, carbon steel, Hastelloy, nickel, tita-
nium, chromium, other alloys, and a polymer having a .
high heat resistance. If desired, the surface of the
material may be treated with, for example, plating,

20 lining, passivation, or washing with an acid or phenol.
Stainless steel, nickel, glass lining and the like are
especially preferred.

The number average molecular weight of the aro-
matic polycarbonate produced by the method of the pre-

25 sent invention is generally in the range of from 1,500



15 is produced at 100 kg/ hr, the perforated plate is gen-

erally required to have 10 to 10[err] holes. Wth respect to the
di stance at which the nolten prepol yner (having passed t hrough the
hol es of the perforated plate) falls along and in contact with the
surface of the guide, the 20 - disstance kg preferably from0.3 to 50 m
nore prefera- bly from0.5 to 30 m The flowrate of the nolten
prie- pol ymer passing through the holes of the perforated

plate varies depd®dil®P - HPQhPLRS ¥ fRaynt. QR0 (¥R 30.000. 5 enol yrver,

but the flow rate of the prepolyner js n-.. 25 erally froqm 10Jerr] to
10[err] 1/hr, preferaﬂﬂyﬂ%wﬂ%9ﬁ§§§Qd)tﬁ§% the aromatic pof&cafbona e ]

56 10 hr, t f bly . 0.05 to 50 1/h
ol e of the perr GEAAHest HC. i i fof 8 ipagrtt Thventiofas e
wWith respect to the tine f%r fallin

contact with the cm W F%eea%h %r}&]e&ﬁrb%gnt%\%e O%g?rrlﬁée?:%g‘_@gd a

generally from 0. S .to 10 hours. The polymer formed by
al | owi ng the pre&%ﬁléﬁ%ﬂsijEﬁﬁ%ato fall along and in contact with the
surface of the guide may be allowed to fall directly to the reser-
voir portion of the polynerizer device by gravity, or 10 may be
forcibly introduced into the reservoir porkion by using a reeler.
The obtained polyner nmay be with- rawn fromthe polynerizer device
as a final product. —{OCOAT)

10 wherein Ar is as defined above.

It is especially preferred that the aromatic poly-
carbonate has a recurring unit represented by the fol-
lowing formula in an amount of 85 mole % or more, based
on the total weight of the recurring units of the aro-

15 matic polycarbonate:

0 CH,
I |
co—<: :>—c

|

20 - CH,

In general, the aromatic polycarbonate produced by
the method of the present invention contains, as a ter-
minal group, a hydroxyl group or an aryl carbonate

25 group represented by the following formula:



Al ternatively, the obtained polyner may be recycled to t he

wre-wetting fall polynerizer device, wherein the 15 polynmer is
allowed to fall along and in contact with the surface of the guide
again. In this case, if de- sired, it is possibte to protong-the
residence time of _ the polyner in theyreservoi VIhﬁQﬁeEt'rﬂE‘BééﬁRépﬁged
recycling line of the polynerizer device so th | 20
time for the pol ycondensation reaction is appropriatel yj’"MMﬂﬂﬂﬁﬂMFt ed.
The recycling of the obtained polynmer to the pal ce
has the foll ow ng advantage. The gurface area of the mxture of
the recycl ed pol yner and t he nDIHFn prepol yner, which falls- along

and in contact 25 with the surface oacbﬂgsgugge, is larger than the

sur - face area of
the nolten prepolyner falling_also

n din contacse wi e surface
of the guide. Theref oFBeTRiPH AL 18 %ﬂ?eé'ﬁggt aFoAF?]eoﬁg ur#%’fﬁhéﬁge .

recycl ed golyner and %%ve nol ten prepolynmer, which falls al ong and
i n contac 5 with the "surface of the guide, the area of the surface

d it ti ' ' i
renewed per unit tinegis iga%ﬁ?g?}%@?ﬁ%ﬁfﬁd h@fati Rhe aromatlite pRAge

wher e t he obtai ned polyner only the nolten

prepol ymer is al LaWpdnate Hds A tetifinal aryl idartadd didups he surface
of the guide. Therefore, 10 by recycling'the obtained polyner to the

polynerjzer wherein 85 % or more of the terminal aryl carbonate
groups are phenyl carbonate groups.

10 When the aromatic polycarbonate contains, as ter-
minal groups, both a hydroxyl group and an aryl carbon-
ate group, there is no particular limitation with re-
spect to the molar ratio 6f the hydroxyl group in the
aromatic polycarbonate to the hydroxyl group in the

15 aromatic polycarbonate. However, the ratio is general-
1y from 95/5 to 5/95, preferably from 90/10 to 10/90,
more preferably from 80/20 to 20/80.

The aromatic polycarbonate produced by the method
of the_presént invention may have a branched structure,

20 in which a side chain is bonded to a hetero unit pre-
sent in thé main chain through an ester linkage or an
ether linkage. The amount of the hetero units in the
aromatic polycarbonate is generally 3 mole % or less,
based on the mole of the carbonate linkage in the aro-

25 matic polycarbonate (see, for example, W097/32916).
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device, it becones easy to achleve a desired degree of

pol yneri zati on. Step (b) for prepolynmer polymerization, can be
con- ducted either in a batchwi se manner or in a continuous 15
manner. The expression that step (b) is "conducted in a batchw se
manner" means that step (b) is conducted as gs follows: a
predeterm ned anmount of the nolten prepo- . | ymer having the inert

gas absorbed therein in step

( gas ab tionis fed
to a polynerization 2B the PESﬁ@“FoF“@PPE&PPngRShé Sp &P, a%ﬁtlon of the.
| t _ ol t d, aft let f th
feeding of the pPEaESERREEhat SHR %)P*"F% Sedlarapbenate 1¥ e d
th | t | d |
T edet er?nnngéegféégﬁ&e' ; subRaanga sy B9 Hlieaen aromn et bt )%,

predet erm ned degr

pol yneri zati on. %ﬁ& SIdE;g:IOBIh aphgfogpé:&c( tt)il)ihlyéirpxa( compound acﬁjct edéll-n a
cont i nuous manner, St b) dﬂ%?%#ﬁ V6. t he
nol t en prépolym?r#;\?l%n%%boﬁ%tte %%CQ] cr?é1 aiélais?g bsor be jher%ﬁn |n step (a)

for inert gas rption is continuously fed at a predeternined flow
rate to a polyneﬁﬁzatlon zone to be used in step (b) and subj ected
to polynerization in the polymerization zone to thereby polynerize
the nolten prepolyner to a :



predet erm ned degree of polynerization (step (b)); and 10 t he

resul tant aromatic pol ycarbonate is continuously w t hdrawn fromthe
pol ymeri zati on zone. In the present invention, step (a) for

i nert gas absorption can be conducted either in a batchw se nman-
nér or in a continuous manner, irrespective gfg whether 15 step (b) is
conducted in a batchw se manner or in a conti nuous manner.
Therefore, as conbi nations of the reactlon nanner in step (a) and
the reaction nmanner in BEST MODE FOR CARR o I JdOMBNVAON ot | east
the foll ow ng four conbinations: a conblnatlon of iieg (a)
conducted 20 in éﬂ?%@%#ﬁ@%%ﬂnaﬁm%rp%ﬁﬁP%Fe%nY%?t%BﬂdUE dPenag-

bat chwi se manner; a conbi pati on of steﬁ éﬂ%gcon uct ed

bat chwi se manner SHFLRediniore detal Egherence to tPPnSégg%Wgﬁﬁ%r;

nb f d d
Sten (b)  conduct eKARPLEH 6N ConBarabiye ExauphEs: Hhich & ﬁﬁﬁiﬁggﬁsn
step (a) conducted in
a continuogs mannePPEhEued s (Himibing FRY PROReBh. the PreseP.n&BN?n’

manner. The net ho §f the present invention can be advant ageously
practiced by usin y of the above- nenti oned four conbinations.

ammant, |t Ts BroFBRTER fufSy ERRNRTEL Tahd, BOAPUEEFLE Ryefiits.

various properties were measured and evaluated by the

following methods.
10
Number average molecular weight (Mn) of an aromatic
polycarbonate:
The number average molecular weight (Mn) of an
aromatic polycarbonate is measured by gel permeation
15 | chromatography (GPC) (solvent: tetrahydrofuran),
utilizing the molecular weight conversion calibration
curve obtained with respect to the standard mono-
disperse polystyrene samples, wherein the molecular
weight conversion calibration curve is represented by

20 the following formula:

Mpc = 0.3591Mpg 2388

wherein Mp, represents the molecular weight

25 of the aromatic polycarbonate and Mpg repre-



I's conducted in a continuous manner, and it is nore preferred that
both steps (a) and (b) are conducted in a continuous manner. 10

In the present invention, it is preferred to re- peat the sequence
of steps (a) and (b) tw ce or nore. In this case, it is, of course,
possi bl e that step (b) is conducted gpre frequently than step (a).
There are various nodes for repeating the sequence of steps (a) 15
and (b). As exanples of the specific nodes for ing the

repeat -
séquence of steps (a) S8Rt FPeppalaylar wejght of e ahandargd absorption
devi ces and pol yneri zer _devi ces, ' there can be nentioned a node in
which steps (a) and POlYStYE8Re.5re repeated in the order of "step (a),
step (b), 20 step (a), step (b), step (a), step (b)...", and a node
i-n which steps (a) and (b) are repeated in the order of "step (a),

t b), st t St b). ... Th titi f
ten (Pl oo, gkt o, (B P poryoarngnages 12, HeRet Lt on ©
pol ycar bonat e pr Od“C.e%gi’ihga ail 1 fectidn mo1 iy Widiisle I GirditatlE
pol ymeri zer device, instead 60

.of using a pl urald;[o;lry}rép%ib%q{a)f?riiszesrubcﬁvd.@éto cosniinuou Jgfd%ﬁé‘céi.:og for

produci ng t he nol ycar bon- prepolymer tromthe aromatic

di hydroxy conpound,3ifier temperddtnd Hs/ l2@rRRONGE £ HbRE R OFdBGre

- Wi thout using a
of 90 °C to thereby obtaln test specimens each having a

length of 50 mm, a width of 50 mm and a thickness of

10 3.2 mm. The color of the aromatic polycarbonate is
evaluated with respect to the obtained test specimens
in accordance with the CIELAB method (Commission Inter-
nationale de 1l'Eclairage 1976 L#*a*b* Diagram); and the
yvyellowness of the test specimens is expressed in terms

15 - of the b*-value.

Tensile elongation_of an aromatic polycarbonate:
Using an injection molding machine, an aromatic

polycarbonate is subjected to molding at a cylinder

20 temperature of 290 °C and a mold temperature of 90 °C
to thereby obtain a test specimen having a thickness of
3.2 mm. The tensile elongation (%) of the obtained
test specimen is measured in accordance with the ASTM
D638.

25



5 catal yst. However, if desired, the reaction can al so be

performed in the presence of a catalyst for the pur- pose of

i ncreasing the polynerization rate. Wth re- spect to the catal yst,:
there is no particular limta- tion as long as the catalyst is
conventionally used in 10 the art. Exggples of catal ysts include:
hydr oxi des of an al kali nmetal and of an alkaline earth netal, such
as | it hium hydrgxi de, sodi um hydroxi de, potassi um hydrox-

i de and cal ci um&}ﬂéﬂ&i&dé al kali netal sal ts of al ka- line earth
netal salts of and quaternar nmoni.um s bor r| de and
of al um num hydri de, gﬂcﬁ‘rg ¢ polycar I Grﬁ mqﬁ’ﬁﬁqo

T s e 0 S
ﬁia:(ﬁl)iq (rjrgt alsoglng %:f - alqyzﬁo%%:%élglr d:?\(%ecte 2 Lﬁ*ﬁ% erizer dv.?vzt%“ um
alkali mefal andw&%gl?(%%%x%qq'%p&%utg Sy t%JEnE}g rg%lc%r%dlﬁ%%?uﬂ "
mgpgﬂ]di} Sggl o rggegge%g%%%ﬁ%?%ﬂg quaq%gA%%erel nAr is
61 as defdJiefh tgh\ré?[ ﬁr&ﬁ% %'xﬁﬁ'&ﬁ Hafih Sk aliedPlobsate,

and of an al kaline earth suc i um acet at e,
each having a diameter of 2 mm and a length of 3 m.

Inert gas absorption device 1 has therein inlet 2 for a

10 . prepolymer, from which a molten aromatic polycarbonate
prepolymer is fed to inert gas absorption device 1 and
uniformly distributed to guides 4 through distribution
plate 3. Inert gas absorption device 1 has also intro-
duction port 5 for an inert gas at a lower portion

15 thereof and vent 6 at-an upper portion thereof. Fur-
ther, inert gas absorption device 1 has an external
jacket, and the inside of inert gas absorption device 1
is heated by passing a heating medium through the
jacket.

20 Polymerizer 10 has therein 70 column-shaped guides
13 made of stainless steel SUS316, each having a diame-
ter of 2.5 mm and a length of 8 m. Polymerizer 10 has
inlet 11, from which a molten prepolymer is fed to
polymerizer device 10 and uniformly distributed to

25 guides 13 through distribution plate 12. Polymerizer

—_—_—
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cal cium acetate and sodi um benzoat e; iinc conpounds, such as zinc
oxi de, zinc acetate and zinc phenoxide; 5 * boron conpounds, such as
boron oxide, boric acid, sodi- um borate, trinethyl borate,

tributyl borate, triphenyl borate, anmoni um borates represented by
the formul a: [err] [err] wherggdt R, R, Rand R are as

defi ned above, and phosphoni um borates represented by

[err] 10 the formula:; [err] wherein R, R, R and R4 are as
défined above; silPi B8F @dPodRFTodugtionsport 14 for| pp,ingy; d@,ass@ﬁa &
silicate, tetraal kylsilicon, tetraarylsilicon. a

di phenyl - et hyl - eLRYRFs Pordden fbereof, and NéﬁPEW|38H§OQ%d§F & YRRST

ger mani um oxi de, germani y 15 tetrachl oride er magi um et haxi d
gernaniun1phenox9%rtl°n thexeof. \FREHRGHN RO gﬂ%ﬁgﬁgrt ﬁvgéﬁdgg hgglggltin
oxi de, di al kyl ti.n carbqxyl ate,.tin _agetate, ti -

ing an al koxy gr &FFeFPr Yagketyr 500G B"gr?dg'&st]%et iO%, pol@m%%%ﬁ%%a\}s}aé/e
ethyltin tributoxide, and.organoti u ; e - qﬁg§, such
as | ead otxfﬁ de, | Q4 5 eﬁt&dg&’é'a-?a%sg'%@% @%r%t%r?g?é“,e 1%1]!'5‘1 ﬁ:&a@ carbonat e,
and al koxi des an - 0X] d gapolk ead. '

conmpounds, such é%ﬁét' Fugtaﬁgfebggivggﬁkggiggp%gﬁt?aahgu FS?EQ%?

R T R e T O R
62 erizer device 10.
The molten arbmatic polycarbonate prepolymer fed
10 to inert gas absorption device 1 was produced as fol-
lows. Bisphenol A and diphenyl carbonate (molar ratio
of diphenyl carbonate to bisphenol A: 1.05) were melt-
mixed together at 180 °C to thereby obtain a molten
miktufe. The obtained molten mixture was charged into
15. a first vertical agitation vessel, and a polymerization
reaction was performed af 230 °C under a pressure of
13,300 Pa for 1 hr (residence time) to thereby obtain a
reaction mixture. Thé_obtained reaction mixture was
charged into a second verticai agitation vessel, and a
20 polymerization reaction was performed at 270 °C under a
pressure of 140 Pa for 1 hr (residence time) to thereby
obtain a molten aromatic polycarbonate prepolymer. The
number average molecular weight (M;) of the obtained

molten aromatic polycarbonate prepolymer was 4,430.

25 In operation, the thus obtained molten aromatic



conpounds, such as manganese acetate, nanganese carbon- ate and
manganese borate; titanium conpounds, such as titani um oxi de and
titani um al koxi des and titaniumary- | oxi de; and zirconium -
conpounds, such as zirconium ace- 5 tate, zirconium oxide, zirconium
at koxi de, zirconium aryl oxi de and zLﬁfoniun1acetylacetone.

These catal ysts can be used individually or conbi nation. The
arount of the catal yst used is gener- ally froml10[err] to 1 % by
Wei ght, pref er abppliycarbdfpter prepdlymer waslopetihuomsyywEeghto baess on
t he wei ght of the aro- mati c di hydroxy conpound. In
t he present invegasoabsbirptéonsdsviper i thiraugh inlet 2| aki aafilow wate
respect to the material used for the : i nert gas absorption device,
t-he pol yneri zer d€évbOekgdtir by flowingetpbpm01t$heaﬁamétiélPPEYséﬁbparly
selected from stainl ess steel, carbon steel, Hastelloy, nickel,
tita- nagm prepodymer shienghl Ropdpeads ihgofjrerthapi ag Andi-’
hi gh heat resistance. If desired, the surface of the mat eri al may
be treated with, caaedebanpheargputingFlgzol | i ni ng, passivation, or
washing with an acid or phenol St ai nl ess steel, nickel gla
lining and the |ike aFhe temperat§§9eéPaPP9rﬁrSFﬁrFBE°rPt1°n device lypge

nunber average nol ecul ar wei ght of the aro- ar bona
produced by the M@shddOof & gadpitbe prgssure §§nFnPﬁ$eﬂPFoﬁ égﬁQPaEFV in

t he range of from_1, 500
vice 1 was 200,000 Pa.

Nitrogen gas was fed into inert gas absorption de-
10 vice 1 through introduction port 5 for an inert gas so
as to maintain the pressure in inert gas absorption de-
vice 1 at 200,000 Pa under conditions wherein vent 6 is
closed. The amount of the nitrogen gas fed to inert
gas absorption device 1 .was 2.0 N liters (N/)/hr. The
15 amount of the_inert gas absorbed in the molten prepo-
lymer was 0.04 N/per kg of the molten prepolymer. The

value of the formula: 4 x 10*% x M;"%'%®7! yas 637, that

is, the above-mentioned formula (1) was satisfied.
During the operation of the system of Fig. 1, the
20 molten prepolymer having the nitrogen gas absorbed
fherein was discharged through outlet 8 by means of
discharge pump 9 so that the amount of molten pré-'
polymer 7 at the bottom of inert gas absorption device
1 was constantly maintained at a predetermined level.

25 The molten prepolymer discharged from inert gas



63 to 100, 000, preferably from 3,000 to 30, 000. It is

preferred that the aronmatic pol ycarbonate produced by the nethod of
t he present invention has re- curring units each independently
represented by the 5 foll owi ng formul a:

[err] [err] 730 wherein Ar is as
defi ned above. It is especially preferred that the aromatic
paly- - carbonate has a recurring unit represented b¥ the_fol -,

| owi ng fornul a | rRRFCERBPLER devise nb| ¥as, gpnibheouglycfed to polymerjzer

total weight of the recurring units of the aro- , 15 ngtic_
pol ycar bonat e: device 10 through inlet 11[§p¢]in tyrn distributed

Lo hod o ¢ netrobdh ER et Ehonbla SR E2PShyFLPSEh°cB" BAYToda B

group, & hydr oxyl L ROUR QhnBRoR"¥heR5RPA8L 15280 tnefiByPpLERGERCR! o0 bY

- 5 polymerization reaction of the molteh_prepolymer.

During the polymerization reaction, the produced
aromatic polycarbonate was discharged through outlet 19
by means of discharge pump 18 so that the amount of
aromatic polycarbohate 16 at the bottom of polymerizer
10 device 10 was constantly maintained at a predetermined

level. The number average molecular weight (M,) of the
molten prepolymer trensferred from inert gas absorption
device 1 to polymerizer device 10 at a point in time of
50 hours after the start of the operation was 4,450.

15 The value of the formula: M, - M; was 20, and the value

of the formula: -0.056 x M, + 290 was 41. The poly-

merization reaction in polymerizer device 10 was per-

formed at 270 °C under a pressure of 90 Pa. Accord-

ingly, the above-mentioned formula (2) was satisfied.
20 No inert gas was fed to polymerizer device 10 through

introduction port 14 for an inert gas.

. Through sight glass 20, it was observed that the

molten prepolymer falling along and in contact with

-column-shaped guides 13 was in a foaming state, whereby

25 the surface of the molten prepolymer was effectively



64 [err] [err]

wherein Ar5 is the sane as Ar3 or Ar4d defined above. It is
especially preferred that the aromatic poly- carbonate has the term nal
aryl carbonate groups, wherein 85 %or nore of the termnal aryl carbonate
groups are phenyl carbonate groups. Wign the aromatic pol ycarbonate
contains, as ter- mnal groups, both a hydroxyl group and an aryl carbon-

ate group, there is no particular limtation Wt e-. spect .to the nol ar
ratio of the hdeGR?We&rou5tiWaﬁhélsarﬂhﬁ?FUeégFgegrEBﬁaEBapbnghEOQFyl

genoral- Iy 11 oki98Psiy SPoRrTsiMALRP e 00 154 FERRGT The o

byt he et hod | oROLAET,BEEBR IR S Ao IR S A R} g JE e, i
hr ough an est or SRARRgA or Rl e Hobnmne B SRl el el "
on the moPe of 't RECCAPBBNEEe SRR i n Che aror) o o oSS based

The number average molecular weight of the aro-
matic polydarbonate product discharged through outlet
19 at a point in time of 50 hours after the start of
the operation was 11,500, and the aromatic polycarbon?
10 ate product had an excellent color (b¥*-value: 3.3) and
a tensile elongation as high as 98 %.
The aromatic polycarbonate products, which were
discharged through outlet 19.at points in time of 60,
70, 80, 90, 100, 1,000, 2,000 and 3,000 hours after the |
15 start of the operation, stably had number average mo-
lecular weights of 11,500, 11,550, 11,500, 11,550,
11,500, 11,500, 11,550 and 11,500, respectively.
The results are shown in Table 1, together with
the conditions employed fo: the operation.
20

Examples 2 to 5

An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that the
pressure in inert gas absorption device 1 was changed.

25 The results are shown in Table 1, together with



mati c pol ycarbonate (see, for exanple, W97/ 32916).
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In the present invention, it is especially preferred that the
aromati c pol ycarbonate is one con- taining substantially no hal ogen
atom which can be produced from an arm@amatic di hydroxy conpound and
ad- 5 aryl carbonate, each contai ning substantlally no hal o-

gen atom E%

BEST MODE FOR CARRA \goRdtioRs | playeq for the operatippi,pe|ow, the
present invention will be de- scribed in nore detail with reference
to the follow ng Exanpl es and Conparati ve Exanples, which shoul d
not be 5 coqft'u as_ljmjing the scope of the present inven-

t on. BXE i ng Exanpl es and Conparative Exanpl es,

various properties Wer £, "EASHL £0c PG1 8B &Fe PWal "froduced in substan-

5 tially the same manner as in Example 1, except that the

~polymerization pressure was changed.
The results are shown in Table 1, together with

the conditions employed for the operation.

10 Example 10
An aromatic polycarbonate was produced in substan-

tially the same manner as in Exaﬁple 1, except that the
production of thg molten aromatic polycarbonate pre-
polymer fed to iﬁert gas absorption device 1 was con-

15 _ ducted in the following manner. Bisphenol A and 4i-
phenyl carbonate (molar ratio of diphenyl carbonate to
bisphenol A: 1.05) were melt-mixed together at 180 °C
to thereby obtain a molten mixture. The obtained
molten mixture was charged into a first .vertic":il agita-

20 tion vessel, and a polymerization reaction was per-
formed at 230 °C under a pressure of 13,300 Pa for 1 hr.
(residence time) to thereby obtain a reaction mixture.
The obtained reaction mixture was charged into a second
vertical agitation vessel, and 5 polymerization reac-

25 tion was performed at 265 °C under a pressure of 1,400



foll ow ng nethods. 10 Nunber average nol ecul ar wei ght (M) of an
aromatic pol ycar bonat e: The nunber average nol ecul ar
wei ght (M1) of an aromati c pol ycarbonate is nmeasured by gel
perneation 15 chromat ography (GPC) (sol vent:- tetrahydrofuran),
utilizing the nol ecul ar wei ght conversion caj4bration curve
obtained with respect to the standard nono- disperse pol ystyrene

sanmpl es, wherein the nol ecu t ,conyers i bratlo curve
is represented bya $er 1 hFthﬁﬁFFSRFﬁgQEWgBuFQ thereby " obtalnd & ﬁe r
wherein Mpc represents.the | ecul ar . wei of the aromatic
pol ycar bonat e anarwﬁgingpgggcargonate %epolymer

67
sents the nol ecul ar ht _of the st po tyr
Col or of an aronaticmﬁbgy85pﬂ8 %Fepoigcargonate 9§P§8°§ﬁ'ih%éé%ﬁgﬁﬁﬁ%lding

gfg: 23 a? : aar on%& charged th% %ﬁaou%ﬂ.%tte 1i9S at” lyoq.%tt%d itno t&?t{et iJPq}t?,
: 5 60, 70, 80, 90 and 100 hours after the start of the op-
eration, stably had number average molecular weights of
9,000, 9,000, 9,050, 9,006, 9,050 and 9,000, respec-
~tively.

The results are shown in Table 1, together with

10 the conditions employed for the operation.

Examples 11 to 13
In Examples 11 to 13,_aromatic polycarbonates were
produced in substantially the same manner as in Example
15 1, except that the temperature in inert gas absorption
device ‘1 and the polymerization temperature in polymer- =
izer device 10 were changed, and/or the nitrogen gas
was also fed to polymerizer device 10.
In Example 11, the aromatic polycarbonate products,
20 which were discharged through outlet 19 at points in
time of 50, 60, 70, 80, 90 and 100 hours after the
start of the operation, stably had number average mo-
1eculer weights of 11,600, 11,600, 11,5500, 11,600,
11,600 and 11,550, respectively.

25 The results are shown in Table 1, together with
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cylinder tenperature of 290 [err]C and a nold tenperature of 90
[err]C to thereby obtain .test specinens each having a | engt h of 50
mm a width of 50 mm and a thickness of 10 3.2 nm The col or of the
aromati c pol ycarbonate is eval uated with respect to the obtained
tést specinens in accordance with thes Cl ELAB met hod (Conmi ssion

I nt er- national e de | ""Eclairage 1976 L*a*b* Diagram), and the

yel  owness of the test specinmens is expressed in ternms 15 of the
b*-val ue. the copddtiens eppdoysd Forathe aperatioR-ycar bonat e:

Usi ng an injection nolding nmachine, an aromatic pol ycar bonate is
subjected to nolding at a cylinder 20 tenperature of 290 [err]C and a
nol d tenperature of 90 grr]c to thereby obtain a test specinen

having a thicknegQm8952——Y§—§§Q¥2§9§ﬁliﬂ%¥3gnsiIe el ongation (% of the
obt ai ned, R ML EME T, S T A

2D oan U P ERTRIINS SR SUGRALDY 48 hanesggay BRSO S o
and polymerizer %%&j%% g%lExamples 1, 10 and 11, respectively, except

that the molten aromatic.polycarbonate prepolymer was

not passed through inert gas absorption device 1 but

fed directly into polymerizer device 10.

10 By comparing Comparative Examples 1, 2 and 3 re-
spectively with Examples 1, 10 and 11 with respect to
the difference between the number average molecuiar
weight of the molten prepolymer fed to polymerizer de-
vice 10 and that of the aromatic polycarbonate product

15 discharged through outlet 19, it becomes clear that the
polymerization rates achieved in Comparative Examples 1,
2 and 3 are lqwer than those in Examples 1, 10 and 11,
respectively.

Iﬁ Comparative Example 3, the aromatic polycarbon-

20 ate products, which.were discharged through outlet 19
at points in time of 50, 60, 70, 80, 90 and 100 hours
after the start of the operation, unstably had number
average molecular weights of 7,600, 7,400, 7,450, 7,500,

7,650 and 7,400, respectively.

25 The results are shown in Table 1, together with



5 having therein a plurality of colum-shaped guides 13.
I nert gas absorption device 1 has therein seven col um- shaped

gui des 4 nmade of stainless steel SUS316, - each having a di aneter of
2.mmand a length of 3 m I nert gas absorption device 1 has therein
inlet 2 for a 10 prepol ynmer, from whi ch")(rs]l nolten aromatic

pol ycar bonat e prepolyner is fed to 1 hert gas absorption device
1-and uniformy distributed to guides 4 through distribution

plate 3. Inert gtheabendptionsdempteyédhfioratthe ppergtion. duction
port 5 for an inert gas at a |ower portion 15 t hereof and vent 6 at
an upper portion thereof. Fur- ther, inert gas absorption device
1 has an external jacket, and the inside of inert gas absorption
device 1 ComparstiveyExample 4is heated by passing a heating medi um
t hrough t he j acket. 20 Pol ynmeri zer 10 has therein 70

col um- shaped gui des An aromatig nedgcarbenatsl was preducsdsingsubgtgn-
havi ng a di ame- ter of 2.5 mmand a length of 8 m Pol.ynerizer 10
has 5 inlstally thensamecmanngs| 86n iy Sppparative Fggmpde 3. ex-

pol yneri zer device 10 and uniformy distributed to 25 dPuides 13

t hrough di stri buceds Fhatethe ampypinefi the nitrogen gas fed to polym-

69 10 has al so introduction port 14 for aniluyt gas_at a

| ower portion therdser devieecdgniasnchenged 39 #Q9eN//hr. This amount

of the fed nitrogen gas corresponds to 4 N/ per kg of
the molten prepolymer.

10 The aromatic polycarbonate products, which were
discharged through outlet 19 at points in time of 50,
60, 70, 80, 90 and 100 hours after the start of the op-
eration, unstably had number average molecular weights
of 7,900, #,700, 8,050, 7,700, 7,900, and 8,000, re-

15 spectively.

The results are shown in Table 1, together with

the conditions employed for the operation.

Example 14

20 An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 1, except that,
instead of nitrogen gas, argon gas was fed into inert
gas absorption device 1.

The number average molecular weight (M;) of the

25 molten prepolymer fed to inert gas absorption device 1



portion thereof. Further, polynerizer device 10 has an . external

j acket, and the inside of polynerizer device 5 10 i s heated by passing
a heating nediumthrough the j acket. Further, polynerizer device 10
i's provided with sight glass 20 for observing the inside of polym
efi zer device 10. The nolten arpgmtic pol ycarbonate prepolyner
fed 10 to inert gas absorption device 1 was produced as fol - '
| ews. Bi sphenol A and di phenyl carbonate (nolar ratio of di phenyl
carbonate .to bi spasnok.A30%. OShemeuebﬁelaverage molgrrdart wgdohér (My) 180
[err]C to thereby obtain a m-xture. The obtai ned nolten

ni xture was char §&d |hﬁt8‘°11t§n pregof]mngr \Féa(qs(,fﬁr’%ﬁﬂ EHI ARRISs gas fRr a
pol ymeri zati on

f d at C under
pressure of s°rptf§nsg’% JT\Aq'f RO 1y nejtfé%aﬁéfq‘l' er]H) arfr'nug? e%?/ﬁb‘bt ain

a reactlon q§)obtal actlon m r.e
charged into a sé@b (%ﬂ Stéﬁﬁjé% Speration

pol yrreriz%';ion r cs'; QP\Qﬁs perforned at 270 [er]C under a
pressure 140 (residence time) to thereby obtain a

nolten aromatic pol yc r rLave e
. ?he 5ﬁ{alne meggiu¥%ﬁt%ﬁ%g¥¥”gf?tﬁb A5k

nol ecul ar wei ght (M) romati ¢

pol ycarbonat e prgpgl E'%ol‘%%r‘lno%e prdduct dischdFydP i ddsh 5@@1é€us

obt ai ned nolten aronatic 2y 0
19 at a point in time ‘of 50 hours after the start of
the operation was 11,500, and the aromatic polycarbon-

10 ate product had an excellent color (b*-value: 3.3) and

a tensile elongation as high as 98 %.

Example 15
An aromatic polycarbonate was produced in substan-
15 | tially the same manner as in Example 1, except that,
instead of nitrogen gas, carbon dioxide gas was fed in-
to inert gas absorption device 1.

The number average molecular weight (M;) of the

molten prepolymer fed to inert gas absorption device 1

20 was 4,430. The number everage molecular weight (M,)
of the molten prepolymer transferred from inert gas ab-
sorption device 1 fo polymerizer device 10 at a point
in time of 50 hours after the start of the operation
was 4,450. |

25 The number average molecular weight of the aro-



pol ycar bonat e prepol ynmer was continuously fed to inert gas
absorption device 1 through inlet -2 at a flowrate of 50 kg/ hr by
flowing the nolten aromatic pol ycar bon- ate prepol ynmer through a
pipe in the direction as indi- 5 cated by an arrowin Fig. 1.

The tenperature in inert gas absorption devLﬁ€ 1 was 270 C and the
pressure in inert gas absorption de- ice 1 was 200, 000 Pa.
Nrtrogen gas was fed into inert gas absorption de- 10 . vice 1 through

i ntroduction por makifopodycamdonagas product dischergedniharozioh oidletessure
in inert gas absorption de- vice 1 at 200,000 Pa under conditions
wherein vent 6 i 49 at a podndsda. time a&fo568t hotirshefitery thensgazti €f to

i nert gas absorption device 1 was 2.0 Nliters (N)/hr. The 15
amount of the indite gperatdonbaws il 59 0olandn theepgFomatic polyicazmbonms
0.04 N per kg of the nolten prepolynmer. The val ue of the forml a:
4 x 10[err] was G&® preduct had an excelienipsedoredbi*oNaduesr fudd @rd was
satisfied. During the operation of the systemof Fig. 1, the
20 nol% en pr épdiepadileh pliongatiomas: ddoh §&s 98b&or bed t her ei n
was di scharged through outlet 8 by neans of di scharge punp 9 so
that the anount of nolten pre- polymer 7 at the bottom of inert
gas absorption device 1 was constantly maintained at a
predet erm ned | eEamples 16 The nol ten prepol yner di scharged from

i nert gas ' .
d An aromatic polycarbonate was produced in substan-

tially the same manner as in Example 1, except that ni-

10 trogen gas was fed into inert gas absorption device 1
through introduction port 5 for an inert gas in an
amount of 20 N//hr, while maintaining the pressure in
inert gas absorption deVice'l_at 200,000 Pa by the use
of vent 6.

15 The number average molecular weight (M;) of the
molten prepolymer fed to inert gas absorption device 1
was 4,430. The number average molecular weight (M,)
of the molten prepolymer transferred from inert gas ab-
sorption device 1 to polymerizer device 10 at a point

20 in time of 50 hours after the start of the operation
was 4,520.

The number average molecular weight of the aro—.

matic polycarbonaEe product discharged through outlet
19 at a point in time of 50 hours after the start of

25 ' the operation was 11,300, and the aromatic polycarbon-



71 absorption device 1 was continuously fed to polynerizer

device 10 through inlet 11 and in turn distributed t hr ough
distribution plate 12 and allowed to fall al ong : and in contact with
guides 13 to thereby performa 5 pol ynmeri zati on reaction of the nolten
prepol ynmer. During the polynmerization reaction, the produced
aromati c pol ycarbonate was di scharged through outlet 19 by nmeans of
di scharge punp 18 so that the anmount of aronati c pol ycarbonate_ 16
at the bottom of agel predugér hadpan exgelileatiGolesr db¥svadiues mxith A%kd at
a predeterm ned ~ level. The nunber avera%e nol ecul ar wei ght (M) of
t he nol BekepEdps eAonodatinss s Bdab 8% PR gas absorption

device 1 to polynerizer device 10 at a point in tine of 50 hours
after the start of the operation was 4,450. 15 The val ue of the

formula: M2 -ML was 20Q, %nd t he val ue of the fornula: -0.056 x M
+ 290 was 41. Thggﬁgpag——l neri zation reaction in polynerizer device
10 was per- ornmed at .,270 [err] C under ~a pressure of. 90 Pa. :
Accord-T 5 ingl 8B BROMBLAGLPRATERSRENOTS: MASAEERRURRd SR AT ERR- b0
No inert gas was,fed.to. pal rizer device,1l0 r h | uction
port 14 for an-i ﬁé‘?‘ﬂ']‘ aé:.%e %%e fanner aﬁﬁ&&‘%%g%t 1gq 'ases"mze(}),1£ ir%ﬂ%)\gs

observed that t h%he pressu li&ler}.gl%ﬁ;p%a}g@bsfoﬂdéi% %e%{%é’grp%& cont act

W th col'umMm<~shaped qgui dé S inafoamng s ereby - 25

t he surface of t@ﬁag@eherp@%mp@%Her was effectively

The number average molecular weight (M;) of the

10 molten prepolymer fed to inert gas absorption device 1
was 4,430. The number average molecular weight (M,)
of the molten prepblymer transferred from inert gas ab-
sorption device 1 to polymerizer device 10 at a point.
in time of 50 hours after the start of the operation

15 was 4,730. The value of the formula: M, - M; was 300.

The number average molecular weight of the aro-
matic polycarbonate product discharged through outlet
19 at a point in time of 50 hours aftér the start of
the operation was 11,000, and the aromatic polycarbon-

20 ate product had an excellent color (b*-value: 3.3) and
a tensile elongation as high as 97 %.

During the operation, through sight glass 20, it
was observed that the molten prepolymer maintained a
foaming state.

25



72 renewed. It was al so observed that the foam ng con-

tinuously occurred with respect to the whole of the nol t en

prepol yner falling along and in contact with gui des 13 from upper
pertions of guide 13 through |lower 5 portions of guide 13.

The nunber average nol ecul ar wei ght of the ag@g- mati c pol ycar bonat e
product discharged through outl et 19 at a point in time of 50 hours
after the start of t he operation was 11,500, and the aromatic

pol ycarbon- 10 Exampleg d8,duct had an excel | ent color (b*-val ue: 3.3) and
a tensile elongation as high as 98 % aromat.i c

pol ycarbonat e product & @ Eﬁt%grB°1Y°arb°n&F§cW§Fg85 858&“0&HQ§Faf§ at

points in tinme of 60Q, 70, 80, 90, i{g 3& &§ 000 ang:r hours
after the 15  ti&ll¥ the sgme,manner,as: th &R

| ecul ar wei ghts 11, 500, 11,55 500, 11,55 1,500, 11 500,
11, 550 and 11, 50%%% DIESHUTE, (T Inett Jav a s%ﬁgﬁp&s&"t‘?"a@ré é’%’cﬁm in
Tabl e 1, together wi t h he conditions enpl oyed for the operation.
20 - ExamSitaResg Fo5 700 Pa An aronmtic pol ycarbonate was

Except that fﬁé’“a” The prmbsy BVEFaGt RO IGELIE00 FRAeren ot B8 Pibhs
changed. molten prepolymer fed to inert gas absorption device 1
was 4,430. The number average molecular weight (M,)
of the molten prepolymer transferred from inert gas ab-
10 sorption device 1 to polymerizer device 10 at a point
in time of 50 hours after the start of the operation
was 4,840. The value of the formula: M, - M; was 410.
The number average molecular weight of the aro-
matic polycarbonate product discharged through outlet
15 19 at a point in time of 50 hours after the start of
the operation was 10,700, and the aromatic polycarbon-
ate product had an excellent color (b*-value: 3.3) and
a tensile elongation as high as 95 %.
During the operation, through sight glass 20, it
20 was observed that the molten prepolymer maintained a

foaming stéte.

Example 19
An aromatic polycarbonate was produced in substan-

25 tially the same manner as in Example 16, except that



25 The results are shown in Table 1, together with '
73 the conditions enpl oyed for the operation.- Exanpl es 6

to 9 An aromatic pol ycarbonate was produced in substan- 5
tirally the same manner as in Exanple 1, except that the

pol ymeri zati on pressure was changed. 81 The results are shown in
Table 1, together with the conditions enployed for the operation.
10 Exanpl e 10 An argmati c pol ycarbonat e was .produced in
Subst an- the; REPFSERE L8dneEim 8RS EEFREREIAN deP o8, doses hat t he

production of the nolten_ ar ti.c pol ycarbonate pre- pol ynmer fed
to inert gas absSPBPPSﬁ 58v3§§ ? s con- 15 ducted in the foll owi ng

T nehyt oo homace £ MRS Sumbon,aysrady FRLetia HBLEAIRILY, B B ner
o 180T err1C metten, GRsLBISHNE BUEih, 3 STy dlpiges
[orr1C under o piB8sute 1aP-1sTR8oRRABRH ayEFpee moleculeruBBaRE: (ko) (o
thereby obtain ajEe3qkl Hd1Feh Yrepolymer transferred from inert gas ab-
| sorption device 1 to poljmerizer device 10 at a point
in time of 50 hours after the start of the operation
was 4,980. The value of the formula: M, - M; was 550.
10 The number average molecular weight of the aro-
matic polycarbonate product discharged through outlet
19 at a point in time of 50 hours after the start of
the operation was 9,900, and the aromatic polycarbonate
product had an excellent color (b*-value: 3.3) and a
15 tensile elongation as high as 92 %.
During the operation, through sight glass 20, it
was observed that the molten prepolymer was intermit-

tently foaming.

20 Example 20
An aromatic polycarbonate was produced in substah-
tially the same manner as in Example 1, except that the
polymerization of an aromatic molten prepolymer which
has been caused to absorb nitrogen gas by using an in-

25 ert gas absorption device was subjected to polymeriza-



The obtai ned reaction m xture was charged into a second verti cal

agitation vessel, and a polynerization reac- 25 tion was perfornmed at
265 [err] C under a pressure of 1,400 ' 74 Pa
fer 1 hr (residence tine) to thereby obtain a nolten aromatic

pol ycar bonat e prepol yner. The aromati cgpol ycar bonate products, which

were di scharged through outlet 19 at points in tinme of 50, 60, 70, 80, 90
and 100 hours af t h star of tion, sta _
aver age nol ecul a&iﬁéﬁ t'ﬁ?%‘(ﬁ? 61'-@(106—;@1% %O&QJ}%%C} and%rf,sooo,
respec- tively. Th are sh a 5%9 { mnth t he
condi ti ons enpl of&} f’ﬁlrStter?é{ @d%rpé’r :I.ze%aenv%cgésqfi, epgh I?:‘?{e
Exanpl es 11 to 13 ar tic poI %e onat es wer i3n _S stantlally
t-he same manner SEEb afhr@ﬁ & nert gas
absorption devi e ¢ r
&%n g§ O&He def actﬂe%itn %aégiﬁ%sﬂ&%sogw Havird

device 10 were chan , rogen gas

pol ymeri zer devige IJeQIOJ-thSjb%aI‘ gj{ebéé(tﬂér?(;u Jol.a tnhe ?g@”ﬁfnbﬁnﬂobﬁfc%h@nat e

pr oduct s, whi ch were out | at points in
molten prepolymer fed to the polymerizer vessel, the

polymerization témperature and the polymerization pres-
sure are the same as those in Example 1. The revolu-
tion rate of each of the two.agitators was 15 rpm.
10 The number average molecular weight of the aro-

matic polycarbonate product dischérged through outlet
19 at a point in time of 50 hours after the start of
the operation was 10,500, and the aromatic polycarbon-
ate product had an excellent color (b*-value: 3.6) and

15 a tensile elongation as high as 94 %.

Comparative Example 5

An aromatic polycarbonate was produced in substan-
tially the same mannér as in Example 20, except that

20 the molten aromatic polycarbonate prepolymer was not

passed through an inert gas absorption device but fed
directly into the horizontal agitation type polymerizer
vessel.

The number average molecular weight of the aro-

25 matic polycarbonate product discharged through outlet



“time of 50, 60, 70, 80, 90 and 100 hours after the start of the

operation, stably had nunber average no- | ecul ar wei ghts of 11, 600,

11, 600, 11,550, 11, 600, 11,600 and 11,550, respectively. The
results are shown in Table 1, together wth '

REPLACEMENT SHEET - 83 75

the conditions enpl oyed for the operation. Conpar ative Exanples 1
to 3 I

) n_ Conparati ve anples 1, .2 and ar ti ly-. 5
carbonat es were pPofic&dPednddd al"l%y 5g°n@°§1§|§e e&d‘:r?-r the s(i:ao‘ﬁierofas in
Exanples 1, 10 and 11, respectively, cept t hat, t he .npl ten
aromatic polycarﬁgﬁaPPeﬁﬁggﬁpyN@F &ag%é' and the ﬁﬁ%ﬂéi}QIHQiKﬁ?ﬁﬁﬁﬂﬁt%nw
absorption device_1 _but fed.direct]y int Ql yneri zer, device 10.
10 By cBRpARCE, PR s lenimsicto (b Yy o did
spectively with ampl.es 1, 10.and 1 ] respect to t he
di fference bet vve?énfﬂ'&en &gaﬁ.&:la&é]‘. % re%c'ul ar wei ght of the
nol ten prepol ymer fed to polynerizer de- vice 10 and that of the
aromati ¢ pol ycarbonate product 15 di scharged through outlet 19, it

becones cl ear thi&iﬂﬁie 21

An aromatic polycarbonate was produced in substan-
tially the same mannef as in Example 1, excebt that an
inert gas absorption device was used which had therein

10 no column-shaped guides.

The number average molecular weight (M;) of the

molten prepolymer fed to inert gas absorption device 1
was 4,430. The number average molecular weight (M)
of the molten prepolymer transferred from inert gas ab-
15 sorption device 1 to polymerizer device 10 at a point
in time of 50 hours after the start of the operation
was 4,430.
The number_average molecular weight of the aro-
matic polycarbonate produci: discharged through outlet
20 19 at a point in time of 50 hours after the start of
the operation was 11,400, and the aromatic polycarbon-
ate product had an excellent color (b*-value: 3.3) and

a tensile elongation as high as 98 %.

25 Example 22



pol yneri zation rates achi eved in Conparative Exanples 1, 2 and 3
are lower than those in Exanples 1, 10 and 11, respectively.

In Conparative Exanple 3, the aromatic polycarbon- 20 ate products,
whi ch were discharged through outlet 19 at points in tinme of 50,
60, 70, 80, 90 and 100 hours ~ after ghe start of the operation,
uast ably had nunber average nnlecular wei ghts of 7,600, 7,400,

0 sp ectlvel . 25 - The
Coeults are shown in 4&abp2%%a%3‘é oRate Was prodided in substan:

Eganple . t he c%g% %ﬁ enpl o ed for thegﬁﬁggatlg IJTodﬁ%:éﬁ"iﬂ%éﬁgaratlve
that the amount § %?%@lﬁe%”?g Qeﬂweg R e 1T SatngT o), missen 10
or rosponas 1o 4ot Ued pekl VAT Mramerer; Al B o GRS

out | ot 16%i poi SiEey SOSaRl 7 T natin d'fen, or, goo, Bt iR G5, 07 0O

after the start qgan§ dFr s m were‘ﬂéﬂd(M1 unstably had nunber average
mol ecul ar wei ght's ’

The number average molecular weight (M;) of the |
molten prepolymer fed to inert gas absorption device 1
was 4,430. The number average molecular weight (M,)

10 of the molten prepolymer transferred from inert gas ab-

sorption device 1 to polymerizer device 10 at a point
" in time of 50 hours after the start of the operatioh
was 4,450.

The number average molecular weight of the aro-

15 matic polycarbonate product discharged through outlet
19 at a point in time of 50 hours after the start of
the operation was 11,800, and the aromatic polycarbon-
ate product had an excellent color (b*-value: 3.3) and
a tensile elongation as high as 97 %.

20 |
Example 23

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

25 prepolymer, 1,1-bis-(4-hydroxypheny1)f3,3,5-



of 7,900, 7,700, 8,050, 7,700, 7,900,'and 8,000, re- 15 spectively.

The results are shown in Table 1, together with the conditions
enpl oyed for the operation. Exanmple 14 20 An aronmatic
pol ycarbonate was produced in substan- tially the same manner as
in Exanple 1, except that, i nstead @& nitrogen gas, argon gas was
fed into inert gas absorption device 1. The nunber

aver age nol ecul ar, WEI 5?#? é@ t he nol ten prepaql. fed to
inert gas absorpt % Y exane was used Thstead’ éxﬁfgnienol

77 was 4, 430 The nupber average nol ecul ar mel

the nol ten prepolyner pFaH?W@PFéG”FF&% ‘ﬁ%@léﬁei é”)SGFbﬂ$Eh
after the start’ BPRAD sigbeivget Fod %%t gos avsbiptord aqped o,
G schar ged te E?Lﬁ‘ra'ﬁl“ﬁh?f' i higbar aVBBRAE PHLBFHL0r WeaOHEuLEaA t o

100 & pr oguSF (S BRI bl istherAtrdd Fgfp (gt Roas RO

tensile el ongati rptifindiedd P 1%%t0 polymerizer device 10 at a point

in time of 50 hours after the start of the operation

of

was 4,430.
The number average mblecular weight of the aro-
10 matic polycarbonate product discharged through outlet
19 at a point in time of 50 hours after the start of
the operation was 11,100, and the aromatic polycarbon-
ate product had an excellent color (b¥*-value: 3.3) and

a tensile elongation as high as 94 %.



Exanpl e 15 An aromatic pol ycarbonate was produced in substan-

15 tially the same manner as in Exanple 1, except that,
i nstead of nitrogen gas, carbon dioxide gas was fed in- to inert
gas absorption device 1. The nunber average nol ecul ar wei ght
(ML) of the mol ten prepolyner fed toggnert gas absorption device 1
20 . was 4,430. The nunber average nol ecul ar wei ght (M) of
t he nol ten prepol ynmer transferred frominert gas ab- sorptlon
device 1lito pol yneri zet—devtee—ItrattaTpptyt Fr—+ra—ofy 50 hours
after the start of t e‘&perﬁtlor s|4 : 5 1. -gThe
nunber average nol ecul g vve.E?gtoQ%@%%g-%om °ﬁ o |n lo |2
78 mati c pol cagborgqrr) ugt™ (di Schanded-tihr ough{eutRet| A 19
at a point intinme o Ei)gou*s after {thelskgrg pf t heg opLe‘é'ation was
11, 500, and the ar omhfie—potyelarben +p—pHoduet—hadtan—e&cel | ent
color (b*-val ue: 3. 3)Hbds 5 ategngilel gl on a{tlon as high as| 88 %
Exanpl e 16 k| A al bl S|l utarenat.ge Was Ry ofced i °subst an-
tially the same manneB|@ss+i n|Hegept @ |F | Yexegp ¥ hat ni[s |¥ |* |3
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10 trogen gas was fed into inert gas absorption device 1

t hrough introduction port 5 for an inert gas in an anount of 20
N /hr, while maintaining the pressure in i nert gas absorption
device 1 at 200,000 Pa by the use of vent 6. 15 The
ndmber average nol ecul ar wei ght (ML) of .thegg nol ten prepol yner fed
te inert gas absorption device 1 was 4,430. The nunber average
nol ecul ar wei ght (M) : of the nolten prepolyner transferred from
i nert gas ab- sorption device 1 to polynerizer device 10 at a point
20 in time of 50 hours after the start of the operation was
4,520. ' The—nurber- mplecul ar wejght of the aro-
mati c pol ycarbonate pigduct dis di t|hrloligh |out | e 19 |at a
point in tinme of 50 dncgu s after tarlt |o 25 t he dperatign was
11, 300, and the aro@?hsg pol y¢a 2 2
79 ate produc% Rad an o] g ol@l ue: 3.%} %Qd a
o : . gl &g g 1 >4
tensile el ongation as &¥gh as |t -%o- d|d| 8| )gag e 17 98 |§ An
aromatic polycarbon%_‘@\iya@ pr ¢ gin L§: {QE|I'S 8 8 ti%l/ﬁtke samne
manner as in Exanpl eo Hy $xceptH|RyH £ H | eﬂp'ﬂessurei@i]grt gas
' i i + e ujlrjelvio
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changed to 900 Pa. The nunber average nol ecul ar wei ght (ML) of

the 10 nolten prepolyner fed to inert gas absorption device 1

“was 4, 430. The nunber average nol ecul ar wei ght (M) of the nolten
prepol yner transferred frominert gas ab- sorption device 1 to
pol yneri zer device 10 at a poi nt in ggme of 50 hours after the
start of the operation 15 was 4,730. The value of the formula: M -
ML, was 300. The nu ilar _wei ght of the aro-

mati ¢ pol ycarbonate product di sch ITY 19 at a

point in tinme of 50 hgyrs ation, was

£ t t .of th
11, 000, and the aronma i rtt?o(ril' e % thood &hn &Rﬁ‘ﬁee O'gd{%‘ﬁeré%%lﬂ ent
| b*-val | at h 97. %
Bur i g the. oper adiorts RS ton ke e ef}r@?gquéfftas %ﬂ%ﬁirmt hat
th | t | t t at
e 0 IV Wi g, G s R P

he prosedre in (FSTLRAY AL Wi idd HERldn Roa TieFhabif oo

rate even without using a 1arge amount of an inert gas.
Further, according to the method of the present inven-
tion, even if the production of an aromatic polycarbon-
ate is conducted in a continuous manner, the molecular
10 weight of the produced aromatic polycarbonate can be
maintained at a desired level, so that the above-
mentioned high quality polycarbonate can be stably pro-
duced for a prolonged period of time. Therefore, the

method of the present invention is commercially very

15 advantageoﬁs.



The nunber average nol ecul ar wei ght (ML) of the nol ten prepol yner

fed to inert gas absorption device 1 was 4,430. The nunber average
nol ecul ar wei ght (M) of the nolten prepolyner transferred from

i nert gas ab- 10 sorption device 1 to polynerizer device 10 at-a———-
poi nt in time of 50 hours after theggtart of th

was 4, 840. The value of the formula: M - M was 410 Imﬂ/ﬂ II HHHH“‘
nynber average nol ecul ar wei ght of the ar onat e*
product di scharged through outl et ——%§M§t a p0|nt in time of 50
hours after the start of the operation was 10, 700, and the
aromati ¢ pol ycar bon- -ate product had an excellent color (b*-val ue:

?ll?l) ngn?he oper at’i ont (i{]%?etgléﬁ ?%2&’%%&%?‘"@0%% %?rog%tfc p°1§c 1%beorr\l/‘:“eOIet hat
e L ter Pr ePolg4fga A}PI% St adihydﬁoxgaréo?'ﬁg}te was proﬁjc%%yl ST

Exanpl e 19 aronatlc poly I n" Subst an-
25 tiggally tri)eonsdagga slt%p' XgEpt that
81 the pressure€ in |nert as a orptlon evice 1 was

fﬂgnged to 500 Pa. (a) treatlﬂg“%'Mﬁﬁﬁahiﬁfﬁﬁﬂfidnﬂd%¥&é¥bdﬁgégnPféﬂ) of

polymer, obtained by reacting an aromatic dihydroxy
compound with a diaryl carbonate, with an inert gas un-
der a predetermined pressure Py to thereby cause said
10 molten prepolymer to absorb said inert gas, and
(b) subjecting the resultant molten prepolymer
having said inert gas absorbed therein to polymeriza-
tion, under a pressure Pp lower than.said predetermined

pressure Py employed in said'step (a) for inert gas ab-
15 sorption, to thereby polymerize said prepolymer to a

predetermined degree of polymerization.

2. The method according to claim 1, wherein said

pressure Pj; employed in said step (a) for inert gas ab-
20 sorption is the séme as or higher than a reaction pres-
sure empldyed for obtaining said molten prepolymer to

be treated in said step (a).

3. The method according to claim 1 or 2, wherein a
25 change in molecular weight of said molten prepolymer is
This Sheet Has Been Repl
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1
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REPLACED




nolten prepolynmer fed to inert gas absorption device 1 5 was 4, 430.
The nunber average nol ecular wei ght (M) of the nolten prepolyner
transferred from sorption device 1 to polynerizer
device 10 at a pomm,’ ggﬁmﬂ me of 50 hours after the start of the
oper ati on alue of thgdornmula: M - M was 550. 10
The nunber average nnlecular melght of the aro- mati ¢ pol ycar bonat e
pr-oduct di scharged thrgug at a point in tinme of 50 hours
after the start ofause urgﬂg EﬁégaFFSH &éé §ogpdnegkdIpke akseFRtiion,

pol ycar bonat e frod ga d an xcellent color (b*-value: 3.3) and a
15 tensile ef%mﬁﬁ? nS&LehP ﬂn8§ E pplecular weightpisj xgppgsented

operation, through_sjght was observed that the nolten
prepol yner was |q? hﬂ fgiEOWing f@ﬁFP}afoan1ng 20 Exanpl e 20

An aromatic pol ycarbonate was produced in substan- tially the sanme
manner as in Exanple 1, except that the pol yneri zati on of an
aromatic | ten prepol ynmer which has en caused to absorb

ni trogen ggs by using an in- 25 (M2er9h3a§ égzorption devi ce was

subj ected to polyneriza- 82
tion using a horizontal agitation type polynerizer ves-

wherein M; and M, respectively represent the

number average molecular weights of said
molten prepolymer before and after said step

10 (a) for inert gas absorption.

4. The method according to claim 1, 2 or 3, wherein

said pressure P, employed in said step (a) for inert

gas absorption satisfies the following inequality (1):

15
Py > 4 x 1012 x Ml-2.6871 (1)
wherein P, represents the pressure (unit: Pa)
employed in said step (a) and M; represents
20 the number average molecular weight of said

molten prepolymer before said step (a).

5. The method according to any one of claims 1 to 4,

wherein:

25 - when M, is less than 5,178, the pressure P, em-



sel instead of polynerizer device 10, wherein the —pol ynerizer .

vessel has a capacity of 1.5 n8 and a | ength 4 and has therein
two agitators each having 5 a revol ution dianetH uﬂUﬂ” m
arount of the nolten prepolyner fed to.the p 2y , the

pdl yneri zation tenperature and the pol ynerizgjion pres- sure are
t e sane as those in Exanple 1. The revol u- - tion rate of each of

the two agitators was 15 rpm, _10 The nuynber average pol ecul ar
wei ght of the ar®loyed in said sten (B %t@%@d@ﬁr (ﬂéé‘ﬁ&ﬁg‘&?‘f’rﬁrbugh
out | et 19 at Jpoi in time of 50 hours, aft the start of

t he operation Wassa%%@s }:ﬂ? &rﬂe]'%?ﬁ 36‘%%%0(?) ate product

had an excellent color (b*-value: 3.6) and 15 a tensile elongation as
hi gh as 94% Conpar ati ve Exanple 5 _ An aromatic

pol ycar bonat e was produced in_subst an- tially tg@ sanme manner as

i n Exanpl e 20, except thBe >2Bp > -044R6 bMed #%%mtic (# ycar bonat e
pfepolyne% was not passed t hrough an inert gas absorption device
but fed directly into the horizontal agitation type polynerizer

ngfglbolycarbonate pﬁég%¥¥ﬂhis£ﬁ§¥€ :g%ﬁggégﬁgggiwg?ggggsg%ttQ%earo- 2

pressures (unit: Pa) employed in said step
(a) for inert gas absorption and in said
step (b) for prepolymer polymerization, and

10 M, represents the number average molecular
weight of said molten prepolymer after said
step (a) for inert gas absorption, and
when M, is 5,178 or more, the pressure Pp employed

in said step (b) for prepolymer polymerization satisfi-

15 es the following inequality (3):
| Py > Py > 0 (3)

wherein Pg and Pp are as defined for said

20 inequality (2).

6. The method according to any one of claims 1 to 5,
wherein said step (b) for prepolymer polymerization is
performed by a guide-wetting fall polymerization proc-

25 ess in which said molten prepolymer is allowed to fall



83 : 19 at a point in time of 50 hours after the start of t he
operation was 8, 900, umm ma pol ycar bonat e product had an
excel l ent color (b*- "ﬂ"mul tensil e elongation of 89 %

5- Exanpl e 21 m $ An arommatic pol ycarbonate was produced in
sidbst an- tially the sane manner as igpyExanple 1, except that an
l.gert gas absorptlon devi ce was used which had therein no

g](c)l ;JLTE shaped gu ﬁ @ﬁ &lwm The q:,li-hnb r avergg cﬁ%leq(;lrga,r We,gh: (ML) '
h
brepol yrer tr anstBATed: era%i%“a' & %ai%nolte%@m Site afto

e o a8 o ool > O D P St e
nol ecul ar wei ght of the aro- mati ¢ pol ycarbonat e product discharged

t hrough outlet 20. 19 at a point in time of 50 hours after the start
of t he gpera n , t.he tic bon:

ate pr 'o_dugt had gﬁ exgﬂhl enéf: (?(j)ql(?‘r 210]::‘ % (g“g;m é "ﬂpéryecﬁ{ é)gai":t"ensi |l e
el ongation as hi gf13%P%%po1ynter fallEfmfor?é and in contact with the

surface of said guide maintains a foaming state

throughout said step (b) for prepolymer polymerization.

10 8. The method according to any one of claims 1 to 7,
wherein said molfen prepolymer having said inert gas
absorbed therein is continuously fed to a polymeriza-
tion zone for effecting the polymerization of said
molten prepolymer in said step (b) and the resultant

15 aromatic polycarbonate produced in said step (b) is
continuously withdrawn from'said polymerization zone,

so that said step (b) for prepolymer polymerization is

continuously performed.

20 9. The method according to any one of claims 1 to 8,

wherein said inert gas is nitrogen.

10. The method according to any one of claims 1 to 9,
wherein, in said step (a) for inert gas absorption,

25 said inert gas is absorbed in said molten prepolymer in



84 An aro i [ycarbonat e was produced in substan-
tially the sane mannern?m,i ?’ ﬂmﬂmgxcept that, as t he gui des
for polynerizer device el s P es . of wire nesh (wire

di-ameter: 2 mm) made of stainless steel SUS316, each having a width
of 100 nm and a length of 8 m were yged. The nunber
aver age nol ecul ar wei ght (ML) of the nol ten prepolyner fed to inert
gas absorption device 1 was_ 4, 430. The nunber average nol ecul ar

wei ght (M2) 10 a0 oue o ifizam G- A1 ke % Mdsitan /eT kgn9hefaidas ab-
sorption device 1 q:tepol nerizer device 10 at a\bgoi nt in tine of 50
hours after the Jart®bPReRe i‘jiprein the plitemeans the volumerpe

nunber average mgl equl ar weight of th ro- 15 mat | ¢ pol ycarbonat e

ﬁr oductffli scPﬁr gé"?’ thﬁ%‘l?gt f t?éog'tr}rteﬁr t°r elﬂerstlf?satmefﬁﬂffrio‘%&‘? gg:?fn%‘
ours after e r e operation , , an e

aromatic pol ycar 8?1': te?nperatu;:(ﬁ éartdjcﬁﬂ%s“mfd %%Q%m col or (b*-val ue:

3.3) and a tensile elongation as high as 97 % 20
Exanpl e 25 An aromati c pol ycarbonate was produced in substan-

tially the sane nner. i @nﬂ fa o] : t.he
production of t herIBlrfDI tAéﬂsazfrd(gnn{%&i C p?ayg/ccaéﬁi@bglna eetpr]:%iuderh pl)aryep}gﬁ/r%‘?tﬁmd
1, 1- bi s- (4- hydr op#Ph8RY 1 orie3 .o¥ B1aims 1 to 10.



85 trimet hyl cycl ohexane was used i nst ead of bi sphenol A.

The nunber average nol ecul ar wei ght (ML) of the nol t en prepol yner
fed to inert gas absorption device 1 _ was 4, 410. The nunber average
nol ecul ar wei ght (M) 5 of the nolten prepolyner transferred from

i nert gas ab- sorption device 1 to pghynerizer device 10 at a point -
g time of 50 hours after the start of the operation was 4, 430.

The nunber average nol ecul ar weight of the aro- 10  matic pol ycarbonate
product discharged through outlet ABSERACTS point in time of 50 hours
after the start of \ t he, qperati s. 11,100, and the aromatjc

pol ycar bon- . a &S[S;l]ﬁ&l?%[ 4 d &P%ﬁ%ﬁﬂﬂ%ﬂt%ﬁ%ﬁ%ﬂ%%) and

a tensile eIongaE;qp as_hi [err]

Lerr] o ycarbon%r]:ea,swA'ic:ﬁ comprisels 1:rea1:ir§g6 a moi@éﬁlaro-
matic polycarbonate prepolymer (obtained by reacting an
5 aromatic dihydroxy compound with a diaryl carbonate)
with an inert gas under a predetermined pressure to
thereby cause the molten brepolymer to absorb the inert
gas, and subjecting the resultant molten prepolymer.
having the_inert gas absorbed thereinﬂto poiymerization,
10 under a pressure lower than the above-mentioned prede-
termined pressure employed for the inert gas absorption,
to thereby polymerize the prepolymer to a predetermined
degree of polymerization. By the method of the present
invention, a high quality aromatic polycarbonate which
15 is colorless and has exdellent mechanical properties
can be produced at high polymerization rate even
without using a large amount of an inert_gas. Further,
even if the production of an aromatic polycarbonate is
conducted in a éontinuous manner, the molecular weight
20 of the produced aromatic polycarbonate can be main-
tained at a desired level, so that the high quality
polycarbonate can be stably produced for a prolonged
peridd of time. Therefore, the method of the present

invention is commercially very advantageous.
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19 Substitute sheet - 22 December 2000 |POS.

of any one of items 1 to 10 above.
.—.12. A system for prqducing an aromatic polycarbonate,
comprising: .

(A) an inert gas absorption device for causing a molten
aromatic polycarbonate prepblymer,-obtained'Sy reacting an aro-
matic dihydroxy compound with a diaryl carbonate, to absorb an
'iﬁert gas ﬁnder a predetermined pressure Pg to thereby obtain a
moltgn prepolymer having tﬁe inerf gés'absorﬁed-therein.

(B) a polymerizer deviée for“polymerizing the inert'gas-
absorbed'molten prepolymer hnder_a pressure Pp lower than the
predetermined pressure Pg employed for obtaining the inert gas-
.absorbed molten prepolymer, and_

(C) a pipe for ;ransferriﬁg thé.inert gas-aﬁsorbed molten
'prepolymer from the abéorption device (A) to the polymerizer-
device (B), the pipe (C) being prov1ded w1th means for con-

: trolling the flow . rate “of the inert gas absorbed molten prepo-.
lymer pa551ng therethrough, .

the absbrption device (A) and the polymerizer device (B)
being arranged in this order and connected to each other
through the pipe {C),

' the absorption device (A4) ¢omprising an absorption casing
having an inlet for the molten aromatic polycarbonate prepo-
lymer, an introduction port for the inert gas, an inert gas ab-

- sorption zone for causing the molfen aromatic bo1ycm¢mnate
prepolymer to absorb the inert gas to thereby obtain the inert

gas-absorbed molten prepolymér, and an outlet for the inert

gas-absorbed molten Prepolymer,

REPLACEMENT SHEET
22 BEC 2000




herf] [err] ' o [err] : S . L
88 ; | NDUSTRI AL APPLI CABILITY ' According.

to the nethod of the present invention, _ it is possible to produce a
hi gh quality aromatic poly- car9¥ itugp shge empe  ess,
but ‘al so has 5 excel | ent nechani cal properties, at high polynerization
rate even wi thout using a | arge anount of an inert gas. Furt her
according to theheréhndthé timeriprgaseabsbpbe@d- molten prépdlymedy el idddgie
production of an-aromatic pol ycarbon- ate is conducted in a

cont i nuouse@abpecbe vhthdpawr ufrzam the absorption device (A) through the
. outlet for inert gas—absbrbed molten pfepolymer, and trans;
ferred to the polymerizér.device (B) through the pipe (C)..

the polymerizer device (B) comprising a po;ymerizer casing
having an inlet for the ineft gas-absorbed molten prepolfmer,
an'inert gas-absorbed molten prepolymer feeding zone positionéd >
subsequent to and commtnicating with the inlet for the inert
gas-absorbed molten prepolymer and a'polymerizationIreaction.
zone positioned subsequent to the inert gas-absorbed molten
prepolymer feeding zone,

the polymerizer casing having a vacuum vent for adjusting
the pressure in the polymerization reaction zone and being
provided with an outlet for an aromatic polycarbonate through A.“MW
‘'withdrawal pump pos;tioned subsequent to the polymerization re-
action zone, |

wherein the inert gas-absorbed molten prepolymer is adépt-
ed to be'tfansferred'tp ehter the polymerizatidﬁ reaction zone.-'
through'the'inert gas-absorbed prepolymer feeding zone and
polymérized under the pressure Pp prodﬁced by means of the vac-
uum vent, to thereby obtain an aromatic'polycarbonate,'and the
obtained aromatic polycarbonate is adapted to be withdrawn from

the polymerizer device (B) through the outlet for an aromatic .'

polycarbonate by means of the withdrawal pump .

13. The system according to item 12 above, wherein the polym-
.erization reaction zone 1s a guide wetting-fall polymerization

reaction zone which has at least one guide fixedly held therein

REPLACEMENT SHEE
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10 ) wei ght- of the produced aromatic pol ycarbonate can be

mai nt ai ned at a desired |level, so that the above- ment i oned hi gh
qual ity pol ycarbonate can be stably pro- . duced for a prol onged
period of tine. Therefore, the C 19btSudobtifite bbeet €2@8Decembert ROOO s
comfercially very 15 advant ageous. CLAI M5 _

1. A nethod for producing an aronmatic polycarbonate ) froman
aronatic di hydroxy conpound and: a diaryl _car- " bonat e, whic

conprises PRE §KtFRAIpg downwardly thergfhreughi n@“‘é ot (S SRktLRG-

| b t bt db t
R hrar oy 2a81P B8 ypers ant B, R hod bR L0 kebg2eked frdh 2?? '%;f
d d
prerepgl %gregfg hO&her €S{Y ﬁ.@eggpregx;lt}ﬂ{e%b}fe%ﬁ‘iﬁs 58hd %%?ou% ectlng £

apsor sa| I nert

resul tant gpld ey Wifken prepolﬁ@ﬁ '&Qs%%'lﬁu't%ht pgaﬁe absere it herein
to pol yneriza- tion, under a

pressure Pl dd@imaiai,d thi-edgh efHidiedthe J.nert gas absorbed molten
[err] pressure Pg enployed in said step (a) for inert gas ab- 15
sorption, tprdgwlyer pfEedimg zons acohmpeimabewwitth fhe polymepizaietar m ned

degree of polyneri zati on.
reaction zone, the guide being arranged in correspondence with
the hole of the distribution plate, and
ﬁherein the inert gas4absorbed molten prepolymer is adapt¥
" ed to fall along and in contact w1th the gu1de to thereby ef-
fect a guide-wetting fall polymerlzatlon of the inert gas-

absorbed molten prepolymer.

14. The system according to item l3aabove, wherein the gﬁide

is a wire.

1s5. Tne system according to item 13 above, wherein the guide

is a wire net.

16. The system according to item 13 above;-wherein the guide

-is a punched plate.

REPLACEMENT SHEET
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2. "The net hod according to claiml1, wherein said pressure Pg

empl oyed in said step (a) for inert .gas ab-~ 20 ~sorption.is the sane as
or higher than a reaction pres- ' sure enpl oyed for obtaining said
mol t en prepol yner to be treat 4@ciSubstitdtessiget(-032 December 2008, -
The "met hod according to claim1 or 2, wherein a 25  change in nolecular
wei ght of said nolten prepolynmer is "~ caused during said
step. (a) for inert gas absorption, wherein said change i.n nol ecul ar
wei ght is represented - by the follow ng fornmula: 5

[err] ' wherein ML and M2 respectively represent the

nunber average nol ecul ar wei ghts of said : nol ten prepol ynmer
before and after said step 10 . (a) for inert gas absorption. _
4. The nethod accolfienpreseaitaiimventioor 18, dekerébrd below igaidétpridssure
Pg enployed in said step (a) for inert gas absorption satisfies th

fol | owi ng inequafiDFQEMQnt¥99allY' in any of the methods for produc-
ing an aromatic polycarbonate in which an attempt is
made to remove efficiently an aromatic monohydroxy com-
pound (such as phenol) from the polymerization rgaction
system by using an inertlgas, the inert gas is fed to a
polymerizer device. However, it has unexpectedly be- h
come clear that, by the method of the present invention
in which a molten aromatic polycarbonate prepoiymer is

‘first caused to absorb a small amount of an inert gas,

and the resultant molten prepolymer having the inert

N

gas absorbed therein is then polymerized,. an aromatic
polycarbonate can be produced at a remarkablyhimprdﬁed
polymeri?ation rate, as compared to the polymerization
rate é¢hié?ed-by'fﬁéTEOnvéntional methods in which tﬁe'
inert gas absorption.is not conducted with respect to
the molten prepolymer and the inert gas is fed only to
the polymerizer device.

In the above-mentioned gonventional methods, én
inert gas is continuously fed to and flowed through the
inside of the polymerizer device in an attempt to in-

' Crease the polymerization rate. However, by such con-

- ventional methods, the polymerization rate cannot be

REPLACEMENT SHEET
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Lerf]

wherein Pg represents the pressure (unit: Pa)

enployed in said step (a) and M represents 20 : t he nunber average
nol ecul ar wei ght of said nol ten prepol ymer before said step
(a). 5. The nethod accor di nd4 Subs}iteteeshgetc| 22 Mecenber42000
wherein: - 25 . when M2 is less than 5,178, the pressure Pp em

91 ployed in said step (b) for prepolyner pol yneri zati on

sati.sfies t he followi ng-inequality (2): Pg > Pp > -0.056
X M + 290 (2) 5 “wherein Pg and P. respectively represent

t he

pressures (unit: Pa) enpl8yed In said step

(a) for inert gas absorption and in said I step (b) for

prepol yner pol ynerization, and 10

srepresents.the nunber

aver age nol ecul ar wei ght oF 9%° ol t en prepolyner after said
step (a) for inert gas absorptjan whe 5 78 or
more, the pressure Pp ngir ls'¥$e same as Ar oxr gr E &

above

It is especially preferred that the aromatic poly-
carbonate has the terminal aryl carbonate groups,
wherein 85 % or more of the terminal aryl carbonate
groups are phenyl carbehate groups.

When the aromatic polycarbonate contains, as ter-
minal groups, both-a hydroxyl group and an aryl carbon-
ate group, there is no particular limitation with re-
epect to the molar ratio of the hydroxyl group in the
aromatic polycarbonate to the aryl carbonate group in the
arometic poiycarbonate. However, the ratie_is géheral—
iy from 95/5 to 5/95, preferably from S0/10 to 10/90,
more preferably from 80/20 to 20/80. -

| The aromatic ﬁolycaégonate produced by the method

| of the_present invention may have a branched structure,
in which a side chain is bonded to a hetero unit pre-
sent in the main chain through an ester linkage or an
ether linkage. The amount of the hetero units iﬁ-the
aromatic polycarbonate is generally 3 mole % or less,

based on the mole of the carbonate linkage in the aro-

matic polycarbonate (see, for example, WO97/32916).
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i N sai d step (b) for prepolyner polynerlzatlon satisfi- 15 es the
follow ng inequality (3): Pg > Pp >0 (3)
wherein Pg and Pp are as defined for said 20 i nequal ity (%&5 '

6. The nethod according to any one of 74 Substituteshget - 22 Decemiiesr2000 sai d
step (b) for prepolynmer polynerization.is. ... .perforned by a .

gui de-wetting fall polynerization proc- 25 . ess in which sald mol t en
prepol yner is allowed to fall

92 al ongPandorn lcbmt dreshidehcehtimead f hoetbérabyupdbain a moltent hat .
pol ynmeri zation of said nolten prepolynmer is ef- fected during the
fall thereof. asomatlc7polY¢ﬁ§b9§aﬁ9dp§eeslamﬁg to claim6, wherein said
nol ten prepol ynmer falling alon% and in contact with_the - surface of -
sai d gui de nalntalns Fheo ARG tifapelycarbonatf BEgABET S saVBishefeTB) for
prepol ynmer pol yner,i zation

th d
of clains 1 to 7, 158 argeqMﬁgngﬁhsgp&§ﬁ5|lgeagfgﬁ o %Lg%W%g°%a%§ylg2$t

gas

60, 70, 80, 90 and 100 hours after the start of the op- .
eration, stably had number average molecular weights of
9,000, 9,000, 9,050, 9,000, 9,050 and 9,000, respec-
_tively.
The results are shown.in Table 1, tcgether with

the conditions employed for the operation.

Examgles 11 to 13

In Ekamples 11 to 13, aromatic polycarbonates were
produced in substantially the same manner as in Example
1, except that fhe temperature in inert gas absofption
device 1 and the polymerization temperature in polymer—.
izei de%ice’lo ﬁere changed and/oxr the nitrogen gas
was also fed to polymerlzer device 10.

- In Example 11, the aromatic polycarbonate products,-
which were discharged through outlet 19 at points in
time of 50, 60, 70, 80,.90 and 100 hours after the
start cf the operation, stably had number average mo-
lecular weights of 11,600, 11,600, 11,550 11,600,

11,600 and 11,550, respectively.

The results are shown in Table 1, together with
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absorbed therein is continuously fed to a pol ymeriza- tion zone for
effecting the- poLynerizatLQn.QL_said nol ten prepolynmer in said step
(b) and the resultant aromati c _pol ycar bonate produced in said step
(b) is hdr awn 93ecsHbsditate sheeter 22 ¢aambemap00

so that said Stmmmnwnmmmnyner pol ynerization is

cont.i nuously perforfed: ™ : The net hod accordlng to any one of
clai-ms 1 to 8, mhereln sald inert gas is nitrogen. : 10.

The nethod according to any one of clains 1 to 9, wherein, in said
step (a) fora] nex ts@aterd ey RiroBcingSan arofidt fk | BEIYctAorateabsor bed in
said nolten prepolyner in 93

an anount cforntpriBihdx001 to 1 N liter per kg of said nol t en

prepol yner, wherein the Nliter nmeans the vol une in ternms of liter
or liters as neaGd) exh undert tdas absorption dewlicé efpercduiqnrd mylassur e
conditions. 5 © 11. An aromatic pol ycarbonate produced by the nethod
of any one afomdtigrpdlyeartgnate prepolymer, obtained by reacting an aro-

matic ﬁihydroxy compound with a diaryl carbonate, to absorb an
inert gas_under a predetermined pfessure Pg to thereby obtain a
molten prepolymer having said inert gas absofbed therein,

(B) a polymerizer device for polymerizing said inert gas-
absorbed molten prepolymer under a pressure Ep lower than said
predetermined pressure Pg employed'for obtaining said inert
gas-absorbed mqlten pPrepolymer, and

(C) a pipe for transférring said inert gas-absorbed molten
prepolymer from said absorption device (A) to said polymerizer
device (B), said pipe (C) being provided with means for con-
trolling the flow rate of said inert gas-absorbed molten prepo-
lymer pas31ng therethrough,

- said absorption device (A) and said polymerizer device (B)
being arrénged in this order and connected to each other
through said pipe (€), |

said absorption device (A) comprising an absorption casing
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12. A system for p omati ¢ pol ycarbonate, conprising:
(A) an inert gas absor ti ice for causing a nolten aromatic
pol ycar bonat e Elm m %ﬂ ned by reacting an ar o- mati c di hydroxg
conmpound with e, to aB3SbSubs 22 Regember 200
pr edet er mi ned pressure Pg to thereby obtain a rmlten prepol ymer having.
said inert gas absorbed therein, (B) a polynerlzer device for

pol ymeri zing said |neréagas- absor bed ol t en pr.epo under a pressure

Pp | over tRR71Sg @0 FPe8Et EPRi FRtf MSen anegatisi Bgiﬂcﬁ?m&?ff%l RPsai d
L anst orr AgVERd o aPe -GAUCEERE dhR m%”%?idpegs& 8P Bt SEr g2

or ovi fed wiE RS g%ﬂsiﬁw %9% i TR aranpr L, gt AEbpfeee! O
Absorpt i on SHC TR onaves %’ﬁ%?%é%é e P br ehratatBide ap7
this order gad LONNAERS HOmEQEQn% o1y @ind oBkRBt( Edr saiaq 1581 d

absorption device (A) conprising an a sor ption casing
ert gas-absorbed molten prepolymer,

wherein said ihert gas-absorbed molten prepolymer is
adapted to be withdrawn from said absorption device (A) thrdugh
- said outlet for inert gas-absorbed molfen prepolymer, and
transferred to said polymerizer device (B) through said pipe
(C).

- sald polymerizer device (B) comprising a polymerizer
casing having an inlet for said‘inert gas-absorbed molten pre-
polymer, an inert gas-absorbed molten prepolymer feeding zone
positioned subsequent to and communicating with.said inlet for
the inert gas-absorbed molten prepolymer and é polymerization
reaction zone positibned subéequent to said inert gas—absofbed
molten prepqumer feeding.zone,

said polymerizer casing having a vacuum vent for adjusting
the pressure in said polymerization reaction zone and being
provided with an outlet for an aromatic polycarbonate through a
withdrawa;-pump positioned subsequent to said polymerization
reaction zone, |

wherein said inert gas-absorbed molten prepolymer is

adapted to be transferred to enter said polymerization reaction

REPLACEMENT SHEET
22 DEC 2000




having an inlet for said nolten aromatic pol ycarbonate prepo- |

I ntroduction port for said inert gas, an inert gas absorption one for
causing said umu HMHHMI ycarbonate prepolynmer to absorb said inert
gas .to thereby ert gaS3studstddterpheatr 22 Srdeniber 2680 an
outlet for said in- ‘ert gés absor bed nol ten prepol ymer, wherein said’
i ner.t gas-absorbed nolten prepolynmer is adapted to be withdrawn from said
absorption device (A through said outlet for inert gas-absorbed nolten

pr epol yrrer ZOR”d thrrRass éﬁiledi%r% A3 PHSARRES, Pregeyeer ( Bye@#a@m% ai d

pi pe

casi ng ﬁawar?& gﬁ’lpﬂ‘legflg mé%’%le?r?lg‘f%rgﬁe&g%%%n% ﬁBFggabg : gg?r)lﬂz mert ?n
t S uen 0
LA VbR e PR e%%e«,%a“%gta L Zeq o
oSl Ul u U
0100 YT 800 AP aILARLE M EORLE ARG 0 S0ed b

pol yrer i Zelq,GR5) 09 diA\Wang gﬁgygwfrﬁemeﬁ? thlg[gﬁégof £y said

pol yneri zation reaction zone el ng rov d mnth >80
aromati c p@ﬁ(&r&a@ﬁt&ﬁdi@@aghoﬁatwﬁpqﬁ@a@é R TR, 1RO Eheesaaiu Uent to
sai d polynerlzatlon reacti on zone, wherein said inert gas- bsor bed
nol ten prepolynmer is adapted to be transferred to enter said
pol ynmeri zati on reaction

13. The system according to claim 12, wherein said polymeriza-

tion reaction zone is a guide wetting-fall poiymerization reac-
tion zone which has at least one guidé fixedly held therein and
extending downwardly therethrough, and said guide wetting-fall
polymerization reaction zone is separated from said inert gas-
absorbed molten prepolymer feeding zone through an inert gas-
absorbed molten prepolymer distribution plate having at least
one hole, through which said inert gas-absorbed molten prepo-
lymer feeding zone communicates- with said polymerization reac-
tion zone,.said guide being arranged in correspondence with the
hole of said.distributionlplate, and

wherein said inert gas-absorbed molten prepolymer is
adapted to fall along and in contact with said guide, to therg—-

by effect a guide-wetting fall polymerization of said inert

gas-absorbed molten prepolymer.

14. The system according to claim 13, wherein said guide is a

wire.
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Zene thr ough sai'd inert gas-absorbed prepol yner feeding zone and
pol ymeri zed under sai d pressure-Pp produced by neans of said vacuum vent,

to thereby obttain i ol ycarbonate, and the obtained aromatic
pol ycar bonat e “ﬂ\ﬂmmﬁmmﬂmw th-  @3dbubstisnte shdeholZnBetersbed 2009
(B) “t hrough sa €L w O &an aromati c pol ycarbonate by means of said

W t hdrawal punp. 13. The system according to claim12, wherein said

pol ynmeriza- tion reaction zone is a guide wetting-fall polynerization
reac- tion 'zone which has at |east one guide fixedly held therein and
ext endi ng downwardly therethr ough, and said % de wetting-fall .

pol yneri zati%n s 5YSFePoRECPTALRG SF AR IR i -s g TRABr Faddsguide s RRd
nol ten prepol yner feeding zone through an.inert gas- absorbed nolten

pr epol yner. vﬁl%/? Murtion plate having at |east one hole, through which said
i nert gas-absorbed nolten prepo- |ynmer feeding zone conmunicates with said
pol yneri zation reac- tion zone, said guide being arranged in correspondence

ith th i i I i . is Bd i 1
Gas- absor bl ol T rAsa seeBLiLfl BoR ey wperdlifSRul Bluds it
with said guigéhed Giidtere- by effect a guide-wetting fall polymerization

of said inert gas-absorbed nolten prepol yner. 14. The system according
to claim 13, wherein said guide i-s a '
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mf;e. _ 15. The system according to CEQGQQQ£}§m ’é%(i QS
guide is a wre net. 16. The system accordi ng toBQim 1B -ﬂhébe|n qq$e53
guide is a punched pl ate. ) -
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s - Example 1
. An aromatic polycarbonate was produced by using a
production system shown in Fig. 1, which comprises in-
ert gas absorption device 1 and polymerizer device 10
5 having therein a plurality of column-shaped guldes is.
Inert gas absorption device 1 has therein seven
column?shaped guides 4 made of.stainless steel SUS316,
each having a diameter of 2 mm and a length of 3 m.
Inert gas absorption device i has ;hereip ihlet 2 for a

10 . prepolymer, from which a molten aromatic polycarbonate
prepolymer is fed to inert gas absorption device 1 and
unifdrmly disﬁributed to guides 4 through distribution
plate 3. Inert gas absorption device 1 has also intro-
duction port 5 for an inert gas at a lower portion

15 thereof and verit 6 at-an upper portion thereof. Fur-
ther, inert gas absorption device 1 hés an external
jacket, and +he—inside-of inert gas absorption device 1
iéf%%%%%%?by passing a héﬁting medium through the
jacket.

20 Polymerizer 10 has therein 70 column-shaped guides
13 made of stainless steel SUS316, each having a diame-
ter of 2.5 mm and.a length of 8 m. Polymerizer 10 has

“inlet 11, from which a molten prepolymer is fed to
polymerizer device 10 and uniformly distributed to

25 guides 13 through distribution plate 12. Polymerizer
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CLAIMS

1. A method for producing an aromatic polycarbonate
from an aromatic dihydroxy compound and.a diaryl car-
bonate, which comprises the steps of: *

(a) treating a molten aromatic poiycarbonate pre-
polymer, obtalned by reacting an aromatic dihydroxy
compound with a diaryl carbonate, with an inert gas un-
der a predetermined pressure P4 tO'thereby cause said
molten prepolymer to absorb said inert gas, and

(b) subjecting the resultant molten prepolymer
having said inert gas absorbed therein to polymeriza-

) which is ,
tion, under a pressure P, lower than said predetermined
pressure Pg; employed in said step (a) for inert gas ab-
sorption,.to thereby polymerize said prepolymer to a
predetermined degree of polymerization.

2. The method accordind to.claim 1, wherein said
pressure Py employed in sald step (a) for inert gas ab-
sorption ié'the same as or higher than a reaction pres-
sure employed for obtaining said molten prepolymer to

be treated in said'step (a).

3. The method according to claim 1 or 2, wherein a

change in molecular weight of said molten prepolymer is
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