
5 

1 

TITLE OF THE INVENTION 

Method for producing an aromatic polycarbonate 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a method for pro­

ducing an aromatic polycarbonate. 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-

15 sultant molten prepolymer having the inert gas absorbed 

therein to polymerization,·under a pressure lower than 

the above-mentioned predetermined pressure employed for 

the inert gas absorption, to thereby polymerize the 

prepolymer to a predetermined degree of polymerization. 

20 According to the method of the present invention, it is 

possible to produce a high quality aromatic polycarbon­

ate, which not only is colorless, but also has excel­

lent mechanical properties, at high polymerization rate 

even without using a large amount of an inert gas. 

25 Further, according to the method of the present inven-
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tion, even if the production of an aromatic polycarbon-

ate is conducted in a continuous manner, the molecular 

wei.ght of the produced aromati.c polycarbonate can be 

mai.ntained at a desired level, so that the above-

menti.oned high quality polycarbonate can be stably pro­

duced for a prolonged period of time .. Therefore, the 

method of the present inventi.on is comrnerci.ally very 

advantageous. 

10 Prior Art 

In recent years, aromatic polycarbonates have been 

widely used in various fields as engineering plastics 

having excellent heat resis_tance, impact resistance and 

transparency. With respect to methods for produci.ng 

15 aromatic polycarbonates, various studies have hereto-

fore been made. Of the methods studied, a process 

utilizing an interfacial polycondensation between an 

aromatic di.hydroxy 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 di.hydroxy 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 
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;... to be corroded with chlorine-contain.ing compounds, such 

as hydrogen chloride and sodium chloride, which are by-

produced, and methylene chloride which is used as a 

solvent in a large quantity, and that difficulties are 

5 encountered in separating and removing impurities (such 

as sodium chloride) and residual methylene chloride, 

which adversely affect properties of a produced polymer. 

As a method for producing an aromatic polycarbon-

ate from an aromatic dihydroxy compound and a diaryl 

10 carbonate, a melt transesterification process has con-

ventiona11y been known, in which an aromatic polycar-

bonate is produced by performing an ester exchange re-

action between an aromatic dihydroxy compound (such as 

bisphenol A) and a diary! carbonate (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 

following serious problem: namely: since the viscosity 

of a polymer being formed increases during the progress 

of the polymerization reaction, it becomes difficult to 

remove efficiently by-produced phenol from the polym-

25 erization reaction system, thus making it difficult to 
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achieve a high degree of polymerization with respect to 

a polycarbonate produce~. 

Various polymerizers have been known.for use in 

producing aromatic polycarbonates by the melt trans-

5 esterification process. A vertical agitation type 

polymerizer vessel equipped with an agitator is widely 

used. The vertical agitation type polymerizer vessel 

equipped with an agitator is advantageous in that it 

exhibits high volumetric efficiency and has a simple 

10 construction, so that polymerization 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 from 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 po1ymerizer vessel generally has a greater ratio 

20 of the liquid volume to the vaporization area than a 

small-scale one. In other words, the depth of a reac-

tion mixture in the agitation type polymeri~er 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-
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tion reaction zone is increased in order to achieve a 

high degree of polymerization in the lower part of the 

agitation type polymerizer vessel, the polymerization 

proceeds under high_pressure due to the weight of the 

5 reaction mixture, so that phenol and the like cannot be 

efficiently removed. 

To solve the above-mentioned problem, various at-

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 film 

evaporation type reactor, such as a screw evaporator or 

a centrifugal film evaporator. Further, Unexamined Ja-

20 panese Patent Application Laid-Open Specification No. 

2-153923 discloses a method in which a combination of a 

wiped film evaporation type apparatus and a horizontal 

agitation type potymerizer vessel is used. 

The present inventors have developed a free-fall 

25 polymerization process in which a prepolymer is allowed 
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to pass downwardly through a perforated plate and fall 

freely, so that the polymerization of the prepolymer is 

effected during the free fall thereof, and a guide­

wetting fall polymerization process in which a prepo-

5 lymer is allowed to fall along and in contact with the 

surface of a guide, so that the polymerization of the 

prepolymer is effected during the fall thereof (see, 

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 is 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 
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Specification No. 6-206997 (corresponding to u~s. Pat­

ent No. 5,384,389) describes a method for producing an 

aromatic polycarbonate in which an aromatic monohydroxy 

compound, such as phenol, by-produced in the equilibri-

5 um polycondensation reaction (for producing an aromatic 

polycarbonate) is removed from the polymerization reac­

tion system by using a large amount of an inert gas. 

Specifically, in this method, an aromatic polycarbonate 

is produced by per.forming 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 

polymerizer 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 
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apparatus. 

Unexamined Japanese Patent Application Laid-Open 

Specification No. 6-248067 describes a method for pro­

ducing an aromatic polycarbonate, which comprises pro-

ducing a low molecular weight polycarbonate having a 

viscosity average molecular weight of from 1,000 to 

25,000 in a first reaction zone, and polymerizing .the 

produced low molecular weight polycarbonate in a second 

reaction zone to thereby obtain a final polycarbonate 

10 having a viscosity average molecular weight of from 

10,000 to 50,000, wherein an inert gas is introduced 

into the first reaction zone and the second reaction 

zone in 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 Specif i­

cation No. 6-206997. 

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



9 

disclosing the method which has been developed by the 

present inventors and in which the polymerization of a 

prepolymer is conducted by allowing the prepolymer to 

pass downwardly through a perforated plate and fall 

5 along and in contact with the surface of a guide. it is 

described that a colorless. high quality polycarbonate 

can be produced at high polymerization rate. In the 

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 face of a guide, wherein the ratio of the partial pres­

sure of the aromatic monohydroxy compound contained in 

the inert gas to the partial pressure of the inert gas, 

is controlled within such a specific range that the re­

covery of the inert gas can be conducted 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 
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Patent Application Laid-Open Specification Nos. 6-

206997 and 6-248067, the inert gas is continuously in­

troduced into a polymerizer so as to reduce the partial 

pressure of phenol and the like in the polymerizer de-

5 vice, to thereby advance the polymerization reaction. 

In the above-mentioned methods, however, for effec­

tively increasing the polymerization rate, it is neces·­

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 molecular weight, but also 

excellent mechanical properties. 

20 

SUMMARY OF THE INVENTION 

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-
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tion process, by providing a step for absorbing a small 

amount of-an inert gas into a molten aromatic polycar­

bonate prepolymer before the step for polymerizing the 

molten prepolymer, not only can a high quality aromatic 

5 polycarbonate which is colorless and has excellent 

mechanical properties be produced at high polymeriza­

tion 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, even if the produc-
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tion of the aromatic polycarbonate is conducted in a 

continuous manner, the molecular weight of the produced 

aromatic polycarbonate can be maintained at a desired 

level, so that the above-mentioned high quality aro-

5 matic polycarbonate can be stably produced for a pro­

longed period of time. 

It is another object of the present invention to 

provide an aromatic polycarbonate obtained by the 

above-mentioned method, which has not only high quality, 

10 but also has a desired molecular weight. 

15 

The foregoing and other objects, features and ad­

vantages of the present invention will be apparent from 

the following detailed description and appended claims 

taken in connection with the accompanying drawing. 

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 

2 5 4 , 13 : Column- shaped guide 
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5: Introduction port for an inert gas 

6: Vent used if desired 

7: Molten prepolymer having an inert gas absorbed 

therein 

8: Outlet for a molten prepolymer having an inert gas 

absorbed therein 

9: Pump for discharging a molten prepol~er 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 an 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 

25 

20: Sight glass for observation of the foaming state 

of the molten prepolymer in polymerizer device 10 
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DETAILED DESCRIPTION OF THE INVENTION 

According to the present invention, there is 

provided a method for producing an aromatic polycarbon­

ate from an aromatic dihydroxy compound and a diaryl 

5 carbonate, which comprises the steps of: 

(a) treating a molten aromatic polycarbonate pre­

polymer, obtained by reacting an aromatic dihydroxy 

compound with a diary! ·carbonate, with an inert gas un­

der a predetermined pressure Pg to thereby cause the 

10 molten prepolymer to absorb the inert gas, and 

(b) subjecting the resultant molten prepolymer 

having the inert gas absorbed therein·to polymerization, 

under a pressure PP lower than the predetermined pres­

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

15 tion, to thereby polymerize the prepolymer to a prede­

termined degree of polymerization. 

20 

For an easy understanding of the present invention, 

the essential features and various preferred embodi­

ments of the present invention are enumerated below. 

1. A method for producing an aromatic polycarbonate 

from an aromatic dihydroxy compound and a diary! car­

bonate, which comprises the steps of: 

(a) treating a molten aromatic polycarbonate pre-

25 polymer, obtained by reacting an aromatic dihydroxy 
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compound with a diaryl carbonate, with an inert gas un­

der a predetermined pressure Pg to thereby cause the 

molten prepolymer to absorb the inert gas, and 

(b) subjecting the resultant molten prepolymer 

5 having the inert gas absorbed therein to polymerization, 

under a pressure Pp lower than the predetermined pres­

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

tion, to thereby polymerize the prepolymer to a prede­

termined degree of polymerization. 

10 

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

pressure Pg 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: 

25 wherein M1 and M2 respectively represent the 
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number average molecular weights of the 

molten prepolymer before and after the step 

(a) for inert gas absorption. 

The method according to item l, 2 or 3 above, 

wherein the pressure Pg employed in the step (a) for 

inert gas absorption satisfies the following inequality 

( 1) : 

5. 

(1) 

wherein Pg represents the pressure (unit: Pa) 

employed in the step (a) and M1 represents 

the number average molecular weight of the 

molten prepolymer before the step (a). 

The method according to any one of items 1 to 4 

above, wherein: 

when M2 is less than 5,178,. the pressure PP em-

20 ployed in the step (b) for prepolymer polymerization 

satisfies the following inequality (2): 

Pg> Pp> -0.056 x.M2 + 290 (2) 

25 wherein P9 and Pp respectively represent the 
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pressures (unit: Pa) employed in the step 

(a) for inert gas absorption and in the step 

(b) for prepolymer polymerization, and M2 

represents the number average molecular 

weight of the molten prepolymer after the 

step (a) for inert gas absorption, and 

when M2 is 5,178 or more, the pressure PP employed 

in the step (b) for prepolymer polymerization satisfies 

the following -inequality (3): 

(3) 

wherein P9 and Pp are as defined for the ine­

quality (2). 

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 
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surf ace of the guide maintains a foaming state through­

out the step (b) for prepolymer polymerization. 

8. The method according to any one of items 1 to 7 

5 above, wherein 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 method 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, wherein 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 



19 

of any one of items 1 to 10 above. 

The present invention is described below in detail. 

Conventionally, in any of the methods for produc-

5 ing an aromatic polycarbonate in which an attempt is· 

made to remove efficiently an aromatic monohydroxy com-

pound (such as phenol) from the polymerization reaction 

system by using an inert 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 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-

25 ventional methods, the polymerization rate cannot be 

THIS SHEET HAS BEEN 
REPLACED 
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· satisfactorily increased. Apart from this defect of 

the conventional methods; the reason why the polymeri­

zation rate can be increased by such conventional 

methods is understood to be as follows. The polymeri-

5 zation reaction for producing an aromatic polycarbonate 

is an equilibrium reaction. Therefore, by removing by­

produced phenol in such a form as entrained by the in­

ert gas from the equilibrium reaction system, the 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 various 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 1ncrease the polymeriza-

20 tion rate by using only a small amount of inert gas. 

Specifically, in the present invent1on, 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-
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erizer device. Unlike the mechanism of the action and 

effect of the inert gas used in the conventional meth­

ods, which is explained above, the mechanism as to how 

the inert gas used in a small amount effectively serves 

5 to exert the excellent effects in the present invention 

has not yet been elucidated. According to the study 

made by the present inventors, it has surprisingly been 

observed that, when a molten prepolymer having an inert 

gas absorbed therein is polymerized, vigorous foaming 

10 of the molten prepolymer continuously occurs in the 

polymerize~ device, whereby the surface of the molten 

prepolymer is effectively renewed. Therefore, it is 

presumed that the above-mentioned foaming, which occurs 

throughout the molten prepolymer in the po1ymerizer de-

15 vice to thereby effectively facilitate the surface re­

newal of the molten prepolymer, is effective for in­

creasing the polymerization rate. 

Further, it has also been unexpectedly found that, 

as compared to the conventional methods in which an at-

20 tempt 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 the molten prepolymer is advantageous 
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not only in that a high quality aromatic polycarbonate 

which exhibits an excellent mechanical strength can be 

produced, but also in that, even if the production of 

an aromatic polycarbonate is conducted in a continuous 

5 manner, the molecular weight of the produced aromatic 

polycarbonate can be maintained at a desired level, so 

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 

10 achieved by the method of the present invention has al­

so not yet 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 

15 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 

· 20 a uniform foaming of the molten prepolymer, not only 

can an aromatic polycarbonate having improved mechani­

cal properties be obtained, but also the molecular 

weight of the produced aromatic polycarbonate can be 

maintained at a desired level. Thus, by the method of 

25 the present invention, all of the problems inevitably 
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accompanying the conventional methods, in which the 

polymerization of an aromatic polycarbonate prepolymer 

is 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: 

1 2 
-Ar -Y-Ar -

1 2 . wherein each of Ar ·and Ar 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 
1 2 . matic groups Ar and Ar , at least one hydrogen atom 
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may be replaced by a substituent which does not ad-

versely affect the reaction, such as a substituent se-

lected from the group consisting of a halogen atom, an 

alkyl group having 1 to 10 carbon atoms, an alkoxy 

5 group having 1 to 10 carbon atoms, a phenyl group, a 

phenoxy group, a vinyl group, a cyano group, an ester 

group, an amide group and a nitro group. 

Pref erred examples of heterocyclic aromatic groups 

Ar1 and Ar2 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 Ar1 and Ar
2 

include an unsubstituted or substituted phenylene group, 

an unsubstituted or substituted biphenylene group and 

15 an unsubstituted or substituted pyridylene group. Sub­

sti tuents for Ar1 and Ar2 are as described above. 

Examples of divalent alkane groups (Y groups) in-

elude organic groups respectively represented by the 

following formulae: 

20 
Ri Ri R3 

I I I 
-c- -c-c- and 

l 
R2 

1 I . 

R2 R4 

25 wherein each of R1
, R2

, R3 and R4 indepen-
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20 

25 

25 

dently represents a hydrogen atom, an alkyl 

group having 1 to 10 carbon atoms, an alkoxy 

group having 1 to 10 carbon atoms, a cyclo­

alkyl group having 5 to 10 ring-forming car­

bon atoms, a carbocyclic aromatic group hav­

ing 5 to 10 ring-forming carbon atoms or a 

carbocyclic aralkyl group having 6 to 10 

ring-forming carbon atoms; k represents an 

integer of from 3 to 11; each X represents a 

carbon atom and has Rs and R6 bonded thereto; 

each Rs 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 

6 carbon atoms, wherein Rs and R6 are the 

same or different; and 

wherein, in each of R1
, R2

, R3
, R4

, Rs and R6
, 

at least one hydrogen atom may be replaced 

by a substituent which does not adversely 

affect the reaction, su.ch as a substituent 

selected from the group consisting of a 

halogen atom, an alkyl group having 1 to 10 

carbon atoms, an alkoxy group having 1 to 10 

carbon atoms, a phenyl group, a phenoxy 

group, a vinyl group, a cyano group, an es-
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ter group, an amide group and a nitro group. 

Specific examples of divalent aromatic groups (Ar 

groups) include groups respectively represented by the 

following formulae: 

5 

{R7)m @.8)n 

-@rn,-©-. 
{R7)m (R8)n 

-@-)11-©-
CH3 

10 (R7)m @.8)n {R
7
)m CH (R8}n 

---©-~ -@-b~ . © CH3 

{R7}m @.8)a {R7)m (R8}n 

15 ---©-o-©-. ---@-rn-@-
© 

{R7)m @.B)n {R7)m (R8)n 

---©-f-0>- . ~4~' 20 CF3 

CH3 CH3 

(R"). ryi (R'). (R"). (R'). 

---@-c-\6)- and --@~-~-@--
25 © 
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wherein each of R7 and Ra independently rep-

resents a hydrogen atom, a halogen atom, an 

alkyl group having 1 to 10 carbon atoms, an 

alkoxy group having 1 to 10 carbon atoms, a 

cycloalkyl group having 5 to 10 ring-forming 

carbon atoms, or a phenyl group; each of m 

and n independently represents an integer of 

from 1 to 4, with the proviso that when m is 

an integer of from 2 to 4, the R71 s are the 

same or different, and when n is an integer 

of from 2 to 4, the Ra's are the same or dif-

ferent. 

Further examples of divalent aromatic groups (Ar 

groups) include a group represented by the following 

formula: 

1 2 -Ar -Z-Ar -

wherein Ar1 and Ar2 are as defined above; and 

Z represents a single bond or a divalent 

group, such· as -0-, -co-, -s-, -so2 , -so-, 

-coo-, or -CON(R1
)-, wherein R1 is as defined 
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above. 

Specific examples of such divalent aromatic groups 

(Ar groups) include groups respectively represented by 

the following formulae: 

5 

(R')m (R8)n 

~o~ , , 

10 (R')m Ql8)n (R')m Ql8)n 

~s~ -b-so~ 
, , 

(R')m Ql8)n {R7)m (R8)n 

15 -b-s~~ . -b-ro~ , 

(R')m (R8) 0 -@roNH-©- (R7)m 0 (Rs)n 

~~~ , 

20 and 

25 wherein R7
, R8

, m and n are as defined above. 
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Further examples of divalent aromatic groups (Ar 

groups) include an unsubstituted or substituted phenyl-

ene, an unsubstituted or substituted naphthylene, and 

an unsubstituted or substituted pyridylene. 

In the method of the present invention, the aro-

matic dihydroxy compounds can be used individually or 

in combination. Representative examples of aromatic 

dihydroxy compounds include 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 branched 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: 

20 

0 

II 
Ar3-oco-Ar4 

wherein each of Ar3 and Ar
4 independently rep­

resents a monovalent aromatic group. 

In each of Ar3 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-
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ing of a halogen atom, an alkyl group having 1 to 10 

carbon atoms, an alkoxy group having 1 to 10 carbon at-

oms, a phenyl group, a phenoxy group, a vinyl group, a 

cyano group, an ester group, an amide group and a nitre 

group. Ar3 and Ar4 are the same or different. 

Representative examples of monovalent aromatic 

groups Ar3 and Ar4 include a phenyl group, a naphthyl 

group, a biphenyl group and a pyridyl group. These 

groups may or may not be substituted with the above-

10 mentioned substitutent or substituents. 

15 

20 

25 

Pref erred examples of monovalent aromatic groups 

Ar3 and Ar4 include those which are respectively 

represented by the following formulae: 

CH 
~ 13 

-- --C-CH 
~I 3 

CH3 

Representative examples of diary! carbonates 

include a substituted or unsubstituted diphenyl 

carbonate compound represented by the following 

formula: 
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wherein each of R9 and R10 independently rep­

resents a hydrogen atom, an alkyl group hav-

ing 1 to 10 carbon atoms, an alkoxy group 

having 1 to 10 carbon atoms, a cycloalkyl 

group having 5 to 10 ring-forming carbon 

atoms or a phenyl group; each of p and q 

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 

or more, the R101 s are the same or different. 

Of these diaryl carbonates, preferred are diaryl 

carbonates having a symmetrical configuration, such as 

(unsubstituted) diphenyl carbonate and 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 
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and the diaryl carbonate are used (i.e •• a charging ra­

tio) may vary depending on the types of the aromatic 

dihydroxy compound and diaryl carbonate employed, 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

ary! carbonate 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 diary1 

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 ga·ses used in the method of the present inven-

25 tion include nitrogen, argon, helium and carbon dioxide. 
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Further examples of inert gases include organic com­

pounds which are in a gaseous state at temperatures at 

which the aromatic polycarbonate prepolymer remains in 

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 performed under condi­

tions wherein the polymerization of the molten prepo-

15 lymer hardly proceeds. 

The inert gas is dispersed and/or dissolved in the 

molten prepolymer having the inert gas absorbed therein. 

The term "dispersed" used above indicates that tJ:;ie in­

ert gas is present in the molten prepolyrner 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-
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polymer having the inert gas dissolved therein. In the 

method of the present invention, it is especially 

preferred that the inert gas is dissolved in the molten 

prepolymer. For eff1ciently dissolving the inert gas 

5 in the molten prepolymer, it is preferred to conduct 

the inert gas absorption step under conditions wherein 

the gas-liquid interface between the inert gas and the 

molten prepolymer is increased to thereby facilitate 

efficient contacting between the inert gas and the 

10 molten pr_epolymer, 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 include 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, 
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a spraying device-containing column type absorption de­

vice (in which a liquid is sprayed in a gas to be ab­

sorbed in the liquid), a turbulent contact absorption 

device, a gas-liquid film cross-9ontacting type absorp-

5 tion device. a high-speed rotary flow type absorption 

device. an absorption device utilizing mechanical force 

(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 inert 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-
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vice or a device in which the molten prepolymer is al­

lowed to fall along and in contact with the surface of 

a guide in an atmosphere of an inert gas, to thereby 

cause the molten prepolymer 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 operated under conditions 

wherein the polymerization of the molten prepolymer 

hardly proceeds, so that the device 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 number average mo1ecu1ar weight is ca1cu1ated by 

20 the formula: M2 - Mi, wherein Mi and M2 respectively 

represent the number average molecular weights of the 

molten prepolymer before and after the inert gas ab­

sorption step. When the change (M2 - Mi} in the number 

average molecular weight of the molten prepolymer is 

25 larger than 500, the effect of increasing the polymeri-
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zation rate (which is achieved by polymerizing the 

molten prepolymer having absorbed therein an inert gas) 

is likely to become unsatisfactory. The reason for 

this has not yet been elucidated, but is presumed to 

5 reside in that, when the change (M2 - Mi) in the number 

average molecular weight of the molten prepolymer is 

larger than 500, the by-produced aromatic monohydroxy 

compound (formed in the polymerization reaction which 

occurs during the inert gas absorption step to thereby 

10 cause the change 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 (M2 - Mi) in the number aver­

age molecular weight of the molten prepolymer is 400 or 

15 less, more advantageously 300 or le·ss. 

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, preferab1y 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 P9 {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., 
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the reaction pressure employed for reacting an aromatic 

dihydroxy compound with a diary! carbonate to thereby 

obtain the molten aromatic polycarbonate prepolymer 

treated in step (a) for inert gas absorption. It is 

5 more preferred that the pressure Pg employed in step 

(a) for inert ga~ absorption is higher than the reac­

tion pressure employed for obtaining the molten prepo­

lymer 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 Pp employed in step (b) for prepolymer polym­

erization conducted after the inert gas absorption, it 

is preferred that the pressure Pg and the above-defined 

15 M1 (molecular weight of the molten prepolymer before 

step (a) for inert gas absorption) satisfy the follow­

ing inequality (1): 

20 

(1). 

When the pressure P9 (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 especially preferred that the pressure Pg (unit: Pa) 
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employed in step (a) for inert gas absorption is atmos-

pheric pressure or a superatmospheric pressure, since 

the rate of the inert gas absorption by the molten pre-

polymer is increased and, hence, the inert gas absorp-

5 tion can be conducted by using a small device. 

There is no particular limitation with respect to 

the upper limit of the pressure Pg (unit: Pa) employed 

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

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

10 sorption is generally 2 x 107 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 be absorbed in the molten prepolymer 

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

the inert gas absorption zone is 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-
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ing the fall thereof, wherein the inert gas absorption 

is conducted while maintaining the internal pressure of 

the device at a predetermined level by supplementarily 

feeding the inert gas to the device in an amount which 

5 is substantially equal to the amount of the inert gas 

which has been absorbed in the molten prepolymer, and a 

method in which an inert gas is directly introduced in­

to a molten prepolymer which 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 

. during the fall thereof, wherein the inert gas is fed 

to the device in a relatively large amount to thereby 

cause a part of the inert gas to be absorbed 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. 
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Further, step (a) for inert gas absorption can be 

conducted either in a continuous manner in which the 

molten prepolymer is continuously fed to the inert gas 

absorption device to thereby allow the molten prepo-

5 lymer to absorb the inert gas, and the resultant molten 

prepolymer having the inert gas absorbed therein is 

continuously withdrawn from the device, or in a batch­

wise manner in which the molten prepolymer is batchwise 

fed to the inert g~s absorption device to thereby allow 

10 the molten prepolyrner to absorb the 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 range of 

from 0.0001 to 1 N liter (N}) preferably from 0.001 to 

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

of the molten prepolymer. The "N 111 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 Nl per kg of the molten 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. 
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Generally, the amount of the inert gas absorbed in 

the molten prepolymer can be easily determined by di­

rectly determining the amount of the inert gas fed to 

the inert gas absorption device. For example, when the 

5 molten prepolymer is allowed to absorb the inert gas 

while flowing the inert gas through the inert gas ab-

sorption device, the amount of the inert gas absorbed 

in the molten prepolymer can be obtained as 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 predetermined amount 

of the molten prepo1ymer is fed to the inert gas ab-

sorption device containing 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 in the inert gas absorption 
,,r 

device, which is caused by the absorption of th.e inert 

gas by the molten prepo1ymer. 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 
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and the resultant molten prepolymer having the inert 

gas absorbed therein is continuously withdrawn from the 

device. 

In the present specification, the step for "prepo-

5 lymer polymerization" (i.e., step (b)) means a step in 

which the molten prepolymer having the inert gas ab­

sorbed therein is subjected to polymerization under a 

pressure Pp (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 

n~ber average molecular weight M2 of the molten prepo­

lymer after step (a) for inert gas absorption is less 

than 5,178, it is preferred that the pressure PP em­

ployed in step (b) for prepolymer polymerization satis-

20 fies the following inequality (2): 

Pg > Pp > -0.056 x M2 + 290 (2). 

When the number average molecular weight M2 of the 

25 molten prepolymer after step (a) for inert gas absorp-
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tion is 5,178 or more, it is preferred that the pres­

sure PP employed in step (b) for prepolymer polymeriza­

tion satisfies the following inequality (3): 

(3). 

When Pp is equal to or larger than P9 , the polym­

erization reaction hardly proceeds. 

When the number average molecular weight Ma is 

10 less than 5,178 and Pp is equal to or less than the 

value of (-0.056 x Ma+ 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 transesterif ica-

15 tion reaction, the lower the pressure employed in the 

reaction, the easier the removal of by-produced phenol 

from the reaction 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 Ma 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-
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fined by the formula: -0.056 x M2 + 290, which is a 

function of the number average molecular weight M2 of 

the molten prepolymer (after step (a) for inert gas ab­

sorption). The reason for this has not yet been eluci-

5 dated, but is considered to be as follows. When the 

pressure Pp employed in step (b) for polymerization of 

the molten prepolymer having the inert gas absorbed 

therein is lower than the above-mentioned specific 

pressure, the inert gas absorbed in the molten prepo-

10 lymer rapidly· escapes from the molten prepolymer imme­

diately after the introduction of the molten prepolymer 

into the polymerizer device, so that the molten prepo­

lymer 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 M2 is less than 5,178, as apparent from 

inequality (2) above, the higher the molecular weight 

M2 of the molten prepolymer, the smaller the preferred 

lower limit value 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 M2 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-
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der a relatively low pressure, the above-mentioned 

rapid escape of the inert gas from the molten prepo­

lymer does not occur. 

On the other hand, in the case where the number 

5 average molecular weight M2 is 5,178 or more, as appar­

ent from inequality (3) above, there is no lower limit 

10. 

wi·th respect to the polymerization pressure Pp, and the 

lower the polymerization pressure PP' the higher the 

polymerization rate. 

In the present invention, the inert gas need not 

be fed to the polymerizer device, but may optionally be 

fed to the polymerizer 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. Espe·cially, the tensile 

elongation of the aromatic polycarbonates produced by 

the conventional methods is disadvantageously low, as 

25 compared to the remarkably high tensile elongation of 
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the aromatic polycarbonate produced by the method of 

the present invention. In other words, by the method 

of the present invention, it has become possible to 

produce an aromatic polycarbonate having excellent 

5 mechanical properties (especially, tensile elongation) 

which have not been achieved by the conventional meth­

ods. The reason for this has not yet been elucidated, 

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 wherein 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 presumed 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 
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distribution, as compared to the conventional methods 

in which the inert gas absorption is not conducted with 

respect to the molten prepolymer and in which the inert 

gas is fed only to the polymerizer device. The reason 

5 for this has not yet been elucidated. However. it is 

considered that. as the excellent mechanical properties 

of the aromatic polycarbonate can be achieved by the 

method of the present invention. a uniform foaming of 

th~ molten prepolymer in 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 diary! 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 diary! carbonate are sub-
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jected to condensation polymerization by transesterifi­

cation in the molten state while heating in the 

presence or absence of a catalyst. 

There is no particular limitation with respect to 

5 the type of the device used for the production of the 

molten prepolymer and the type of the polymerizer de­

vice used in step (b) for prepolymer polymerization. 

Examples of devices used ~or 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 plat~ (distribution 

plate), and a polymerizer device 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 aguide-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 
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diaryl carbonate by using a vertical agitation type re­

actor vessel, and the polymerization of the molten pre­

polymer is performed by using a surface renewal type 

twin-screw kneading reactor, a twin-screw horizontal 

5 agitation 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 

po·lymerizing 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-
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wetting fall polymerizer device,. wherein the molten 

prepolymer falling along and in contact with the sur­

face of the guide maintains a foaming state throughout 

the step (b) for prepolymer polymerization. The above 

5 description reading "the molten prepolymer falling 

along and in contact with the surface of the guide 

maintains a foaming state throughout the step (b) for 

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 polymerizer 

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 
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generally selected from a circle, an ellipse, a trian­

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

of the holes of the perforated plate is generally se-

lected from a circle, an ellipse, a triangle, a slit, a 

5 polygon, a star and the like. The area of each hole of 

2 the perforated plate is generally from 0.01 to 100 cm , 

preferably from 0.05 to lQ cm2
, more preferably from 

0.1 to 5 2 cm • 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 length 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 
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above ratio, but the ratio is generally from 10 to 

l,000,000, preferably from 50 to 100,000. 

There is also no particular limitation with re­

spect to the morphology of the cross-section of the 

5 guide. Generally, the morphology of the cross-section 

of the guide is selected from a circle, an ellipse, a 

triangle, a quadrangle, a polygon having five or more 

sides, a star and the like. The morphology of the 

cross-section of the guide may be uniform or may vary 

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 

pluraiity 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 limitati·on with respect to the 

material used for the guide, but the material is gener­

ally selected from stainless steel, carbon steel, 

Hastelloy, nickel, 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-wetting fall polymerizer device used 

25 in the present invention, the guide is provided in cor-
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respondence with the hole of the perforated plate. 

With respect to the positional relationship between the 

guide and the perforated plate, and to the positional 

relationship between the guide and the hole of the per-

5 forated plate, there is no particular limitation as 

long as the molten prepolymer fed to the polymerizer 

device can pass downwardly 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. 

Pref erred examples of manners in which the guide 

is provided in correspondence with the hole of the per­

forated plate include: (1) a manner in which the upper 

end of the guide is fixed, for example, to the upper 

15 inner wall surface of 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 downwardly 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 
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in contact with the guide include a method in which the 

prepolymer is allowed to fall only by gravity and a 

method in which the prepolymer on the perforated plate 

is pressurized by using a pump or the like to thereby 

5 force the molten prepolymer to pass downwardly through 

a perforated plate. 

With respect to the number of the holes of the 

perforated plate, there is 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 perforated 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 10-4 to 104 l/hr, preferably from 10-2 to 
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2 1 . 1 10 /hr, most preferably from 0.05 to 50 /hr, per 

hole of the perforated plate. There is no particular 

limitation with respect to the time for falling the 

prepolymer along and in contact with the surface of the 

5 guide. However, the time is generally from 0.01 second 

to 10 hours. The polymer formed by allowing the prepo-

lymer to fall along and in contact with the surface of 

the guide may be allowed to fall directly 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 obtained 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 is possible to prolong the residence time of 

the polymer in the reservoir portion or the recycling 

line of the po1ymerizer 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 

surf ace area of the mixture of the recycled polymer and 

the molten prepolymer, which falls along and in contact 

25 with the surface of the guid~, is larger than the sur-
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face area of the molten prepolymer falling along and in 

contact with the surface of the guide. Therefore, with 

respect to the mixture of the recycled polymer and the 

molten prepolymer, which falls along and in contact 

5 with the surface of the guide, the area of the surface 

renewed per unit time is large, as compared to that in 

the case where the obtained polymer is not recycled and 

only the molten prepolymer is allowed t_o fall along and 

in contact with the surface of the guide. Therefore, 

10 by recycling the obtained polymer to the polymerizer 

device, it becomes easy to achieve a desired degree of 

polymerization. 

Step (b) for prepolymer polymerization can be con­

ducted either in a batchwise manner or in a continuous 

15 manner. The expression that step (b) is wconducted in 

a batchwise manner• means that step (b) is conducted as 

follows: a predetermined amount of the molten 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 predetermined 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 predetermined degree of 
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polymerization. The expression that step (b) is •con­

ducted in a continuous mannern means that step (b) is 

conducted as follows: the molten prepolymer having the 

inert gas absorbed therein in step (a) for inert gas 

5 absorption is continuously fed at a predetermined flow 

rate to a polymerization zone to be used in step (b) 

and subjected to polymerization in the polymerization 

zone to thereby polymerize 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 either in a batchwise 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 
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a continuous manner and step (b) conducted in a con­

tinuous manner. The method of the present invention 

can be advantageously practiced by using any of the 

above-mentioned four combinations. However, when the 

5 aromatic polycarbonate is produced in a large amount, 

it is preferred that at least one of steps (a) and (b) 

is conducted in a continuous manner, and it is more 

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 frequently 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) ... n, 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 
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of using a plurality of polymerizer devices. 

The reaction for producing the molten polycarbon­

ate prepolymer from the aromatic dihydroxy compound and 

the diaryl carbonate can be performed without using a 

5 catalyst. However, if desired, the reaction can also 

be performed in the presence of a catalyst for the pur­

pose of increasing the polymerization rate. With.re­

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 of 

an alkali metal and of an alkaline earth metal, such as 

lithium hydroxide, sodium hydroxide, potassium hydrox­

ide and calcium hydroxide; alkali metal salts 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 and tet­

ramethyl ammonium boron hydride; hydrides of an alkali 

metal and of an alkaline earth metal, 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 lithium phenoxide, sodium 

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

25 represents an aryl group, and NaO-Ar-ONa wherein Ar is 
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as defined above: organic acid salts of an alkali metal 

and of an alkaline earth metal, such as lithium acetate, 

calcium acetate and sodium benzoate; zinc compounds, 

such as zinc oxide, zinc acetate and zinc phenoxide: 

5 boron compounds, such as boron oxide, boric acid, sodi­

um borate, trimethyl borate, tributyl borate, triphenyl 

borate, ammonium borates represented by the formula: 

(R1R2R3R4 )NB(R1R2R3R4
) wherein R1

, R2
, R3 and R4 are as 

defined above, and phosphonium borates represented by 

10 the formula: (R1R2R3R4 )PB(R1R2R3R4
) wherein R1

, R2
, R3 

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

silicon oxide, sodium silicate, tetraalkylsilicon, 

tetraary1silicon and diphenyl-ethy1-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 carboxylate, tin acetate, tin compounds hav­

ing an alkoxy group or aryloxy group 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 quaternary arsonium salt; antimony compounds, 

25 such as antimony oxide and antimony acetate; manganese 
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compounds, such as manganese acetate, manganese carbon-

ate and manganese borate; titanium compounds, such as 

titanium oxide and titanium alkoxides and titanium ary-

loxide; and zirconium compounds, such as zirconium ace-

5 tate, zirconium oxide, zirconium alkoxide, zirconium 

10 

aryloxide and zirconium acetylacetone. 

These catalysts can be used individually or in 

combination. The amount of the catalyst used is gener­

ally from 10-8 to 1 % by weight, preferably from 10-7 

. -1 
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 material 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 
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to 100,000, preferably from 3,000 to 30,000. 

It is preferred that the aromatic polycarbonate 

produced by the method of the present invention has re-

curring units each independently represented by the 

5 following formula: 

0 

II 
-fOCOAr+-

10 wherein Ar is as defined above. 

It is especially pref erred 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 CH3 

b-0-f o 
20 CH3 

In general1 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: 
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0 

II 
---OCOAr5 

wherein Ar5 is the same as Ar3 or Ar4 defined 

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 carbonate 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-

spect to the molar ratio of the hydroxyl group in the 

aromatic polycarbonate to the-hydroxyl group in the 

15 aromatic polycarbonate. However, the ratio is general-

ly 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 present invention may have a branched structure, 

20 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 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). 

THIS SHEET HAS BEEN 
REPLACED 
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In the present invention, it is especially 

pref erred that the aromatic polycarbonate is one con­

taining substantially no halogen atom, which can be 

produced from an aromatic dihydroxy compound and a di-

5 aryl carbonate, each containing substantially no halo­

gen atom. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinbelow, the present invention will be de­

scribed in more detail with reference to the following 

Examples and Comparative Examples, which should not be 

5 construed as limiting the scope of the present inven­

tion. 

10 

In the following Examples and Comparative Examples, 

various properties were measured and evaluated by the 

following methods. 

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: 

25 

Mpc = o. 3591Mps 1.
0388 

wherein Mpc represents the molecular weight 

of the aromatic polycarbonate and Mps repre-
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sents the molecular weight of the standard 

polystyrene. 

Color of an aromatic polycarbonate: 

5 Using an injection molding machine, an aromatic 

polycarbonate is subjected to continuous molding at a 

cylinder temperature of 290 °C and a mold temperature 

of 90 °c to thereby obtain 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 l'Eclairage 1976 L*a*b* Diagram), and the 

yellowness 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 
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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 guides 13. 

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 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-

20 

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. 

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 

~-· • h .................. 11''1f":W'.1"!·-A.'"' -·· 
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10 has also introduction port 14 for an inert gas at a 

lower portion thereof, ·and vacuum vent 15 at an upper 

portion thereof. Further, polymerizer device 10 has an 

external jacket, and the inside of polymerizer device 

5 10 is heated by _passing a heating medium throu·gh the 

jacket. Further, polymerizer device 10 is provided 

with sight glass 20 for observing the inside of polym­

erizer device 10. 

The molten aromatic 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 

mixture. The obtained molten mixture was charged into 

15. a first vertical agitation vessel, and a polymerization 

reaction was performed 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 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 (M1 ) of the obtained 

molten aromatiQ polycarbonate prepolymer was 4,430. 

25 In operation, the thus obtained molten aromatic 
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polycarbonate prepolymer was continuously fed to inert 

gas absorption device 1 through inlet 2 at a flow rate 

of 50 kg/hr by flowing the molten aromatic polycarbon­

ate prepolymer through a pipe in the direction as indi-

5 cated by an arrow in Fig. 1. 

The temperature in inert gas absorption device 1 

was 270 °C and the pressure in inert gas absorption de­

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 (Nf)/hr. The 

15 amount of the inert gas absorbed in the molten prepo-

lymer was 0.04 Nf per kg of the molten prepolymer. The 

value of the formula: 4 x 1012 x M1 -
2

"
6871 was 637, that 

is, the above-mentioned formula (1) was satisfied. 

During the operation of the system of Fig. l, the 

20 molten prepolymer having the nitrogen gas absorbed 

therein was discharged through outlet 8 by means of 

discharge pump 9 so that the amount of molten pre­

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 
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absorption device 1 was continuously fed to polymerizer 

device 10 through inlet 11 and in turn distributed 

through distribution plate 12 and allowed to fall along 

and in contact with guides 13 to thereby perform a 

5 polymerization reaction of the molten 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 polycarbonate 16 at the bottom of polymerizer 

10 device 10 was constantly maintained at a predetermined 

level. The number average molecular weight (M2 ) of the 

molten prepolymer transferred 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: M2 - M1 was 20, and the value 

of the formula: -0.056 x M2 + 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 fal~ing along and in contact with 

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

25 the surface of the molten prepolymer was effectively 
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renewed. It was also observed that the foaming con­

tinuously occurred with respect to the whole of the 

molten prepolymer falling along and in contact with 

guides 13 from upper portions of guide 13 through lower 

5 portions of guide 13. 

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 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. 

20 

The results are shown in Table l, together with 

the conditions employed for the operation. 

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 l, together with 
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the conditions employed for the operation. 

Examples 6 to 9 

An aromatic polycarbonate was produced in substan-

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

polymerization pressure was- changed. 

The results are shown in Table l, together with 

the conditions employed for the operation. 

10 Example 10 

An aromat:i.c polycarbonate was produced in substan·­

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

production of the molten aromatic polycarbonate pre­

polymer fed to inert gas absorption device 1 was con-

15 ducted in the following manner. Bisphenol A and di­

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 vertical 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 ve~sel, and a polymerization reac-

25 tion was performed at 265 °c under a pressure of 1~400 
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Pa for 1 hr (residence time) to thereby obtain a molten 

aromatic polycarbonate prepolymer. 

The aromatic polycarbonate products, which were 

discharged through outlet 19 at points in time of 50, 

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, 9,000, 9,050 and 9,000, respec­

tively. 

The results are shown in Table l, 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

lecular 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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the conditions employed for the operation. 

Comparative Examples 1 to 3 

In Comparative Examples l, 2 and 3, aromatic poly-

5 carbonates were produced in substantially the same man­

ner as in Examples l, 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 l, 2 and 3 re-

spectively with Examples 1, 10 and 11 with respect to 

the difference between the number average molecular 

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 lower than those in Examples 1, 10 and 11, 

respectively. 

In 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 l, together with 
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the conditions employed for the operation. 

Comparative Example 4 

An aromatic polycarbonate was produced in substan-

5 tially the same manner as in Comparative Example 3, ex­

cept that the amount of the nitrogen gas fed to polym­

erizer device 10 was changed to 200 Nf /hr. This amount 

of the fed nitrogen gas corresponds to 4 NI 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, 7,700, 8,050, 7,700, 7,900, and 8,000, re-

15 spectively. 

20 

The results are shown in Table 1, together with 

the conditions employed for the operation. 

Example 14 

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 (M1 ) of the 

25 molten prepolymer fed to inert gas absorption device 1 
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was 4,430. The number average molecular weight (M2 ) 

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 operation 

5 was 4,450. 

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 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 (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

20 was 4, 430. The number average molecular weight (M2 ) 

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 operation 

was 4,450. 

25 The number average molecular weight of the aro-
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matic polycarbonate 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

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

5 a tensile elongation as high as 98 %. 

Example 16 

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 Nf /hr, while maintaining the pressure in 

inert gas absorption device 1 at 200,000 Pa by the use 

of vent 6. 

15 The number average molecular weight (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

was 4,430. The number average molecular weight (M2 ) 

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

a tensile elongation as high as 98 %. 

Example 17 

An aromatic polycarbonate was produced in substan-
1 

tially the same manner as in Example 16, except that 

the pressure in inert gas absorption device 1 was 

changed to 900 Pa. 

The number average molecular weight (M1 ) of the 

10 molten prepolymer fed to inert gas absorption device 1 

was 4,430. The number average molecular weight (M2 ) 

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 operation 

15 was 4, 730. The value of the formula: M2 - M1 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 after 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 %. 

25 

During the operation, through sight glass 20, it 

was observed that the molten prepolymer maintained a 

foaming state. 
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Example 18 

An aromatic polycarbonate was produced in substan­

tially the same manner as in Example 16, except that 

the pressure in inert gas absorption device 1 was 

5 changed to 700 Pa. 

The number average molecular weight (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

was 4,430. The number average molecular weight (M2 ) 

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: M2 - M1 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 

2.0 was observed that the molten prepolymer maintained a 

foaming state. 

Example 19 

An aromatic polycarbonate was produced in substan-

25 tially the same manner as in Example 16, except that 
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the pressure in inert gas absorption device 1 was 

changed to 500 Pa. 

The number average molecular weight (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

5 was 4, 430. The number average molecular weight (M2 ) 

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 operation 

was 4, 980. The value of the formula: M2 - M1 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 substan­

tially the same manner as in Example l, except that the 

polYinerization 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-
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tion using a horizontal agitation type polymerizer ves­

sel instead of polymerizer device 10, wherein the 

3 polymerizer vessel has a capacity of 1.5 m and a 

length of 4 m and has therein two agitators each having 

5 a revolution diameter of 0.4 m. The amount of the 

molten prepolymer fed to the polymerizer vessel, the 

polymerization temperature 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 discharged 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-

tia11y the same manner 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 
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19 at a point in time of 50 hours after the start of 

the operation was 8,900, and the aromatic polycarbonate 

product had an excellent color (b*-value: 3.9) and a 

tensile elongation of 89 %. 

Example 21 

An aromatic polycarbonate was produced in substan­

tially the same manner as in Example l, except that an 

inert gas absorption device was used which had therein 

10 no column-shaped guides. 

The number average molecular weight (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

was 4,430. The number average molecular weight (M2 ) 

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 product 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 
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An aromatic polycarbonate was produced in substan­

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

the guides for polymerizer device 10, eight (8) pieces 

of wire mesh (wire diameter: 2 mm) made of stainless 

5 steel SUS316, each having a width of 100 mm and a 

length of 8 m, were used. 

The number average molecular weight (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

was 4,430. The number average molecular weight (M2 ) 

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 operation 

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, l,l-bis-(4-hydroxyphenyl)-3,3,5-
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trimethylcyclohexane was used instead of bisphenol A. 

The number average molecular weight (M1 ) of the 

molten prepolymer fed to inert gas absorption device 1 

was 4,410. The number average molecular weight (M2 ) 

5 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 operation 

was 4,430. 

The number average molecular 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 %. 



Table 1 

Inert gas absorption apparatus 
Tempe- Pressure M1 M2 M2-M1 
rature (Pa) 

(° C) 

Example 1 270 200,000 4,430 4,450 20 
Example 2 270 100,000 4,430 4,450 20 
Example 3 270 10,000 4,430 4,460 30 
Example 4 270 1,000 4,430 4, 470 . 40 
Example 5 270 500 4, 430" 4,480 50 
Example 6 270 200,000 4,430 4,450 20 
Example 7 270 200,000 4,430 4,450 20 
Example 8 270 200,000 4,430 4,450 20 
Example 9 270 200,000 4,430 4,450 20 
Example 10 270 . 200,000 2,100 2,130 30 
Example 11 270 200,000 4,430 4,450 20 
Example 12 260 200,000 4,430 4,450 20 
Example 13 260 200,000 4,430 4,450 20 
Comparative - - 4,430 4,430 -
Example 1 
Comparative - - 2,100 2,100 -
Example 2 
Comparative - - 4,430 4,430 -
Example 3 
Comparative - - 4,430 4,430 -
Example 4 

4 x 1012 x Tempe-
M -2.6871 rature 

l (° C) 

637 270 
637 270 
637 270 
637 270 
637 270 
637 270 
637 270 
637 270 
637 270 

4,731 270 
637 270 
637 260 
637 260 
- 270 

- 270 

- 270 

- 270 

Polymerization conditions 
Pressure -0.056 x Amount of 

(Pa) M7 + 290 N2 
(N.t'/hr} 

90 41 0 
90 41 0 
90 40 0 
90 40 0 
90 39 0 
70 41 0 
50 41 0 

200· 41 0 
35 41 0 

200 171 0 
90 41 15 
90 41 0 
90 41 10 
90 42 0 

200 172 0 

90 42 15 

90 42 200 

(to be continued) 
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Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example. 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Comparative 
Example 1 · 
Comparative 
Example 2 
Comi;>arative 
Example 3 
Comparative 
Example 4 

Table 1 (continued} 

(At a point in time of 50 hours 
fter the start of the overation} 

Aromatic polycarbonate Foaming state of column-
Mn b*-value Tensile shaped guides 

elongation 
(%) 

11,500 3.3 98 Continuous foaming 
11,500 3.3 98 Continuous foaming 
11,500 3.3 98 Continuous foaming 
11,500 3.3 98. Continuous foaming 
10,100 3.3 96 Intermittent foaming 
11,900 3.3 98 Continuous foaming 
12,800 3.3 97 Continuous foaming 

9,700 3.3 98 Continuous foaming 
8,100 3.3 90 Intermittent foaming 
9 ,.ooo 3.3 97 Continuous foaming 

11,600 3.3 98 Continuous foaming 
11,100 3.3 98 Continuous foaming 
11,200 3.3 98 Continuous foaming 

6,800 3.3 85 No foaming 

5,900 3.3 25 No foaming 

7,600 3.3 88 Almost no foaming 

7,900 3.3 86 Temporary foaming 

,, 

OD ..... 
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INDUSTRIAL APPLICABILITY 

According to the method of the present invention, 

it is possible to produce a high quality aromatic poly­

carbonate, which not only is colorless, but also has 

5 excellent mechanical properties, at high polymerization 

rate even without using a large 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 advantageous. 
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* C L M S * CLAIMS 

1. A method for producing an aromatic polycarbonate 

from an aromatic dihydroxy compound and a diaryl car-

5 bonate, which comprises the steps of: 

(a) treating a molten aromatic polycarbonate pre-

polymer, obtained by reacting an aromatic dihydroxy 

compound with a diary! carbonate, with an inert gas un-

der a predetermined pressure Pg 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 Pg 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 P9 employed in said step (a) for inert gas ab-

20 sorption is 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 

25 change in molecular weight of said molten prepolymer is 

THIS SHEET HAS BEEN~ 
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caused during said step (a) for inert gas absorption, 

wherein said change in molecular weight is represented 

by the following formula: 

4. 

wherein M1 and Ma respectively represent the 

number average molecular weights of said 

molten prepolymer before and after said step 

{a) for inert gas absorption. 

The method according to claim l, 2 or 3, wherein 

said pressure P9 employed in said step Cal for inert 

gas absorption satisfies the following inequality (1): 

wherein P9 represents the pressure (unit: Pa) 

employed in said step (a) and M1 represents 

the number average molecular weight of said 

molten prepolymer before said step (a). 

s. The method according to any one of claims 1 to 4, 

wherein: 

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

satisfies the following inequality (2): 

Pg > PP > -0.056 x M2 + 290 (2) 

wherein Pg and Pp respectively represent the 

pressures (unit: Pa) employed in said step 

(a) for inert gas absorption and in said 

step (b) for prepolymer polymerization, and 

M2 represents the number average molecular 

weight of said molten prepolymer after said 

step (a) for inert gas absorption, and 

when M2 is 5,178 or more, the pressure PP employed 

in said step (b) for prepolymer polymerization satisfi-

15 es the following inequality (3): 

20 

6. 

(3) 

wherein Pg and PP are as defined for said 

inequality ( 2) • 

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 
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along and in contact with the surface of a guide so 

that polymerization of said molten prepolymer is ef-

fected during the fall thereof. 

5 7. The method according to claim 6, wherein said 

molten prepolymer falling along and in contact with the 

surf ace 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 molten 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 
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an amount of from 0.0001 to 1 N liter per kg of said 

molten prepolymer, wherein the N liter means the volume 

in terms of liter or liters as measured under the nor-

mal temperature and pressure conditions. 

11. An aromatic polycarbonate produced by the method 

of any one of claims 1 to 10. 


