
1  TITLE OF THE INVENTION Process for stable
production of aromatic polycarbon- ates Field of the
Invention 5 [00011 The present invention relates to a
method  for stably producing an aromatic
polycarbonate. More  particularly, the present
invention is concerned with a  method for stably
producing an aromatic polycarbonate,  which comprises
continuously reacting an aromatic dihy 10 droxy
compound with a diaryl carbonate in a closed,
reactor-pipeline system, the closed, reactor-pipeline
system comprising: a plurality of reactors which are
liquid-tightly connected through a pipeline toward an
outlet for a final aromatic polycarbonate product, the
15 pipeline comprising one or more pipes, wherein the
plu- rality of reactors include at least two reactors
con- nected in series, and at least one filter secured
in  the pipe or pipes of the reactor-pipeline system,
wherein the or each filter is simultaneously or sepa
20 rately taken out to the outside of the
reactor-pipeline  system and subjected to washing in
the outside of the  reactor-pipeline system, followed
by returning of the  resultant washed filter into the
inside of the pipe or  pipes of the reactor-pipeline
system, the washing being 



25 performed with a plurality of different washing
agents 2  used in a specific order. By the method of
the present  invention, there can be stably produced a
colorless,  high quality aromatic polycarbonate while
solving the  problems that an aromatic polycarbonate
produced exhib 5 its a great variation of terminal
hydroxyl group ratio,  the operation of the production
equipment becomes un- stable, and a marked product
loss occurs due to a low- ering of molecular weight or
the like. Therefore, the  method of the present
invention is commercially very  10 advantageous.
Background of the Invention [0002] In recent years,
aromatic polycarbonates  have been widely used in
various fields as engineering  15 plastics having
excellent properties with respect to heat resistance,
impact resistance and transparency.  With respect to
methods for producing aromatic polycar- bonates,
various studies have heretofore been made. Of  the
methods studied, a process utilizing an interfacial 20
polycondensation between an aromatic dihydroxy
compound,  such as 2,2-bis(4-hydroxyphenyl)propane
(hereinafter,  frequently referred to as "bisphenol
A"), and phosgene  has been commercially practiced.
[0003] However, the interfacial polycondensation  



25 process has problems in that it is necessary to use
3  phosgene, which is poisonous, that a reaction
apparatus  is likely to be corroded with
chlorine-containing com- pounds, such as hydrogen
chloride and sodium chloride,  which are by-produced,
and methylene chloride which is 5 used as a solvent in
a large quantity, and that diffi- culties are
encountered in separating and removing im- purities
(such as sodium chloride) and residual methyl- ene
chloride, which adversely affect properties of a
produced polymer. As a method for producing an aro 10
matic polycarbonate from an aromatic dihydroxy
compound  and a diaryl carbonate, a melt
transesterification  process has conventionally been
known, in which an aro- matic polycarbonate is
produced by performing an ester  exchange reaction
between an aromatic dihydroxy com 15 pound (such as
bisphenol A) and a diaryl carbonate  (such as diphenyl
carbonate) in the molten state. Con- trary to the
interfacial polycondensation process, the  melt
transesterification process has an advantage in  that
a solvent need not be used. However, in the melt 20
transesterification process, the reaction must be per-
formed under high temperature and high vacuum condi-
tions, thus posing a problem in that the produced aro-
matic polycarbonate is likely to suffer a
discoloration.  



In addition, since the viscosity of a molten polycar
25 bonate is high, it is difficult to remove foreign
mat 4  ter, especially foreign matter particles having
an ex- tremely small size, from the polycarbonate. The
for- eign matter particles having an extremely small
size  are causatives of optical defects and, when the
ob 5 tained aromatic polycarbonate is used in the
optical  application field, especially in the
production of an  optical disk, the presence of
extremely small foreign  matter particles contained in
the polycarbonate causes  a bit-error. To solve this
problem, there has been 10 proposed a method in which
the foreign matter materials  are removed from low
viscosity materials, such as raw  materials or a
reaction mixture in the early stage of  the
polymerization reaction. [00041 In this situation, the
present inventors  15 proposed a method for producing
a colorless aromatic  polycarbonate by a melt
transesterification reaction in  a stainless steel
reactor, wherein the stainless steel  reactor is
washed with a liquid containing an aromatic  hydroxyl
compound (see, for example, Patent Document 1). 20 By
the use of this method, it became possible to pro-
duce an aromatic polycarbonate having highly improved
colorlessness. However, from the later studies, it be-



came apparent that this method has the following prob-
lems. With respect to the aromatic polycarbonate ob 25
tained at the beginning of the production process
which 5  is started after the washing of the reactor,
the termi- nal hydroxyl group ratio of the produced
aromatic poly- carbonate is likely to become varied
and, hence, a pro- duction loss is likely to occur. 5
[0005] As another proposal for reducing the amount  of
foreign matter contained in an aromatic polycarbon-
ate, there can be mentioned a method in which an aro-
matic polycarbonate is produced using a reactor
pipeline system containing at least two reactors, 10
wherein a filter is secured in a pipe of the reactor-
pipeline system at a position upstream of a final
reac- tor (see, for example, Patent Document 2)
Further,  there can be mentioned a method in which the
above- mentioned reactor-pipeline system is provided
with a 15 filter switching device for switching
between filters  for alternative use in the
reactor-pipeline system (see,  for example, Patent
Document 3) . In this method, be- fore performing a
switching from a used filter to a new  filter which
are set in the filter switching device of 20 the
reactor-pipeline system, the new filter is sub- jected
to washing with a washing agent which is an aro- 



matic hydroxyl compound containing a basic compound,
followed by discharge of the used washing agent to the
outside of the reactor-pipeline system. After the dis
25 charge of the used washing agent, the used filter
is 6  switched to the washed new filter by the filter
switch- ing device. The amount of extremely small
foreign mat- ter particles contained in the produced
aromatic poly- carbonate was considerably decreased by
this method. 5 However, in this method, it is
necessary that a new  filter set in the filter
switching device be washed for  a long period of time.
Further, with respect to the  aromatic polycarbonate
obtained at the beginning of the  production process
which is started after the washing 10 of the filter,
the terminal hydroxyl group ratio is  likely to be
varied and, hence, a production loss is  likely to
occur. Patent Document 1: Unexamined Japanese Patent
Ap- 15 plication Laid-Open Specification No. Hei
6-56984  Patent Document 2: Unexamined Japanese Patent
Ap plication Laid-Open Specification No. Hei 6-234845
Patent Document 3: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. 2003-34722 20
Disclosure of the Invention 



Problems to be Solved by the Invention [0006] An
object of the present invention is to  provide a
method for stably producing a colorless aro- 25 matic
polycarbonate, wherein the method can be used to 7
stably produce a high quality aromatic polycarbonate
while solving the problems that an aromatic
polycarbon- ate produced exhibits a great variation of
terminal  hydroxyl group ratio, the operation of the
production 5 equipment becomes unstable, and a marked
product loss  occurs due to a lowering of molecular
weight or the  like. Means to Solve the Problems 10
[0007] In this situation, for solving the above-
mentioned problems, the present inventors have made
extensive and intensive studies. As a result, they
have unexpectedly found that, in the production of an
aromatic polycarbonate by reacting an aromatic dihy 15
droxy compound with a diaryl carbonate in a reactor-
pipeline system containing a filter, the object of the
present invention can be easily accomplished by per-
forming a process in which the filter is taken out to
the outside of the reactor-pipeline system and sub 20
jected to washing in the outside of the reactor-
pipeline system, followed by returning of the
resultant  



washed filter into the inside of a pipe of the
reactor- pipeline system, wherein the washing is
performed with  the below-mentioned washing agents
used in the follow 25 ing order: an aqueous solution
of a basic compound, an 8  aromatic monohydroxy
compound, and a molten mixture of  an aromatic
dihydroxy compound and a diaryl carbonate,  the molten
mixture containing a basic compound in an  amount of
from 1 to 10,000 ppb. The present invention 5 has been
completed, based on this novel finding. In  the
present invention, by the above-mentioned washing
performed with the above-mentioned specific washing
agents (namely an aqueous solution of a basic
compound,  an aromatic monohydroxy compound, and a
molten mixture 10 of an aromatic dihydroxy compound
and a diaryl carbon- ate, the molten mixture
containing a basic compound in  an amount of from 1 to
10,000 ppb) which are used in  the specific order,
there can be obtained efficient  cleaning of the
filter while suppressing the variation 15 of the
terminal hydroxyl group ratio of the aromatic
polycarbonate produced, thereby enabling stable
produc- tion of a high quality aromatic polycarbonate.
Such  effects of the method of the present invention
are  quite unexpected from the prior art. 20 [00081
The foregoing and other objects, features  



and advantages of the present invention will be appar-
ent from the following detailed description taken in
connection with the accompanying drawing, and the ap-
pended claims. 25 9  Effects of the Invention [0009]
The method of the present invention exhib- its the
excellent effects that, in production of an  aromatic
polycarbonate by performing a melt polyconden 5 sation
reaction in a reactor-pipeline system containing  a
filter, there can be obtained efficient cleaning of
the filter while solving the problems that an aromatic
polycarbonate produced exhibits a great variation of
terminal hydroxyl group ratio, the operation of the 10
production equipment becomes unstable, and a marked
product loss occurs due to a lowering of molecular
weight and to discoloration. Brief Description of the
Drawing 15 [0010] [Fig. 1] A diagrammatic view of one
form  of a production system used for practicing the
method  of the present invention. Description of
Reference Numerals 20 [0011] la, lb: Inlet for raw
materials  2a, 2b, 9, 19, 28, 36, 46: Vent 



3a, 3b: Melt-mixing vessel for melting raw materials
4a, 4b, 18, 27, 39: Agitator 5a, 5b: Molten mixture 25
11, 20, 29, 47: Molten polymer 10  6a, 6b, 12, 21, 30,
37, 48: Outlet  7a, 7b, 13, 15, 24, 33, 40, 50: Pipe
8, 16, 25, 34, 41: Inlet 10: Reservoir 5 14, 23, 32,
38, 49: Transfer pump 17: First vertical agitation
type polymerizer vessel  22, 31, 45: Gas feed port 26:
Second vertical agitation type polymerizer vessel  35:
Horizontal twin-screw agitation type polymerizer  10
42: Wire-wetting fall polymerizer 43: Perforated plate
44: Wire 51: Withdrawal port  52: Filter 15 Best Mode
for Carrying Out the Invention [0012] According to the
present invention, there  is provided a method for
stably producing an aromatic  polycarbonate, which
comprises continuously reacting an 20 aromatic
dihydroxy compound with a diaryl carbonate in  



a closed, reactor-pipeline system, the closed,
reactor-pipeline system comprising:  a plurality of
reactors which are liquid-tightly  connected through a
pipeline toward an outlet for a 25 final aromatic
polycarbonate product, the pipeline com 11  prising
one or more pipes, wherein the plurality of  reactors
include at least two reactors connected in  series,
and at least one filter secured in the pipe or pipes
5 of the reactor-pipeline system, wherein the or each
filter is simultaneously or  separately taken out to
the outside of the reactor- pipeline system and
subjected to washing in the outside  of the
reactor-pipeline system, followed by returning 10 of
the resultant washed filter into the inside of the
pipe or pipes of the reactor-pipeline system, the
washing being performed with the below- mentioned
washing agents used in the following order:  an
aqueous solution of a basic compound, 15 an aromatic
monohydroxy compound, and a molten mixture of an
aromatic dihydroxy compound  and a diaryl carbonate,
the molten mixture containing a  basic compound in an
amount of from 1 to 10,000 ppb. 20 [0013] For easier
understanding of the present in- 



vention, the essential features and various preferred
embodiments of the present invention are enumerated
below. 25 [0014] 1. A method for stably producing an
aro 12  matic polycarbonate, which comprises
continuously re- acting an aromatic dihydroxy compound
with a diaryl  carbonate in a closed, reactor-pipeline
system, the closed, reactor-pipeline system
comprising:  5 a plurality of reactors which are
liquid-tightly  connected through a pipeline toward an
outlet for a  final aromatic polycarbonate product,
the pipeline com- prising one or more pipes, wherein
the plurality of  reactors include at least two
reactors connected in 10 series, and at least one
filter secured in the pipe or pipes  of the
reactor-pipeline system, wherein the or each filter is
simultaneously or  separately taken out to the outside
of the reactor 15 pipeline system and subjected to
washing in the outside  of the reactor-pipeline
system, followed by returning  of the resultant washed
filter into the inside of the  pipe or pipes of the
reactor-pipeline system, the washing being performed
with the below 20 mentioned washing agents used in the
following order:  



an aqueous solution of a basic compound, an aromatic
monohydroxy compound, and a molten mixture of an
aromatic dihydroxy compound  and a diaryl carbonate,
the molten mixture containing a  25 basic compound in
an amount of from 1 to 10,000 ppb. 13  [0015] 2. The
method according to item 1 above,  wherein the aqueous
solution of a basic compound has a  pH value of from
7.5 to 10. 5 [0016] 3. The method according to item 1
or 2  above, wherein the basic compound is an alkali
metal  hydroxide. 10 [0017] 4. The method according to
item 3 above,  wherein said alkali metal hydroxide is
at least one  member selected from the group
consisting of sodium  hydroxide and potassium
hydroxide. 15 [0018] 5. The method according to any
one of  items 1 to 4, wherein said aromatic dihydroxy
compound  is phenol. [0019] Hereinbelow, the present
invention is de- 20 scribed in detail. In the present
invention, the terminology "aro- matic dihydroxy
compound" means a compound represented  by the
following formula: 



25 HO-Ar-OH 14  wherein Ar represents a divalent
aromatic  group. Preferred examples of divalent
aromatic groups (Ar  5 groups) include a group
represented by the following  formula: -Art-Y-Ar2- 10
wherein each of Art and Are independently  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. 15
In the divalent carbocyclic or heterocyclic aro- matic
groups Ar1 and Ar2, at least one hydrogen atom  may be
replaced by a substituent which does not ad- versely
affect the reaction, such as a substituent se- lected
from the group consisting of a halogen atom, an 20
alkyl group having 1 to 10 carbon atoms, an alkoxy
group having 1 to 10 carbon atoms, a phenyl group, a
phenoxy group, a vinyl group, a cyano group, an ester
group, an amide group and a nitro group. [00201
Preferred examples of heterocyclic aromatic  25 groups
Art and Are include an aromatic group having at 15  



least one heteroatom, such as a nitrogen atom, an oxy-
gen atom or a sulfur atom. Examples of divalent aro-
matic groups Art and Ar 2 include an unsubstituted or
substituted phenylene group, an unsubstituted or sub 5
stituted biphenylene group and an unsubstituted or
sub- stituted pyridylene group. Substituents for
divalent  aromatic groups Art and Ar 2 are as
described above.  Examples of divalent alkane groups
(Y groups) include  organic groups respectively
represented by the follow- 10 ing formulae (1): [00211
R1 R1 R3 /R5  C -C -C - and C (X)k (1)  15 R6  R2 , R2
R4 [00221  wherein each of R1, R2, R3 and R4 independ-
ently represents a hydrogen atom, an alkyl 20 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
25 carbocyclic aralkyl group having 6 to 10 



16  ring-forming carbon atoms; k represents an
integer of from 3 to 11; each X represents a  carbon
atom and has R5 and R6 bonded thereto;  each R5
independently represents a hydrogen 5 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 R5 and R6
are the  same or different; and 10 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, such as a substituent
selected from the group consisting of a 15 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- ter group, an amide group and a nitro group. 20
[0023] Specific examples of divalent aromatic  groups
(Ar groups) include groups respectively repre- sented
by the following formulae (2): 17  [0024] 



(R)m (~ i a)n (R7)m i 8)n 5 -(( )rCHz~l )J- ~ Cg~  /
CH3 (R), (Ra)n (R7). (Ra)n  CH3 CH3 U c Co 10 CH3 (2)
(R7)m (Ra)n (R)m (R)n _&C CH  15 U O  (R7)m CF3 (Ra)n
(IZ7)m (R)n C ,  CF3 CH3  20 CH3 CH3 (R)m 9 (R8)n (R)m
(R8)n U C U and CH2-CH2  25 18  [0025] wherein each of
R7 and R8 independently rep- resents a hydrogen atom,
a halogen atom, an  alkyl group having 1 to 10 carbon
atoms, an 



5 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 10 an integer of from
2 to 4, the R7's are the  same or different, and when
n is an integer  of from 2 to 4, the R8's are the same
or dif- ferent. [0026] Further examples of divalent
aromatic 15 groups (Ar groups) include a group
represented by the  following formula: -Arl-Z-Ar2- 20
wherein Arl and Ar 2 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  above. 25 [0027] Specific
examples of such divalent aromatic 19  groups (Ar
groups) include groups respectively repre- sented by
the following formulae (3): [0028]  5 (I 7)m (R8),
(R). (R8) U U U}- -U~ 



(R)m (R8)n (R7). (R)n 10 S I I so (3)  (R7). (R8)"
(R7). (I a),~ I SO2 - CO  15 (R7)m (R8)n (R7)m O (R)n
CONHCIO  and 20 (Ra)n a (R), CH3 ( O 0 (R 7). CH3 (R
)n C &(b 0C C-go C  CH3 CH3  [0029] 7 25 wherein R ,
R8, m and n are as defined above. 20  Further specific
examples of divalent aromatic groups (Ar groups)
include an unsubstituted or substi- tuted phenylene
group, an unsubstituted or substituted  naphthylene
group, and an unsubstituted or substituted 5
pyridylene group. In the method of the present inven-
tion, the aromatic dihydroxy compounds can be used in-
dividually or in combination. Representative examples
of aromatic dihydroxy compounds include bisphenol A.  



The diaryl carbonate used in the present invention is
10 represented by the following formula (4):  [0030] 0
II (4)  Ar3-OCO-Ar4 15 [0031] wherein each of Ar3 and
Ar4 independently  represents a monovalent aromatic
group. In each of Ar3 and Ar4, which independently
repre- sents a monovalent carbocyclic or heterocyclic
aromatic  20 group, at least one hydrogen atom may be
replaced by a substituent which does not adversely
affect the reac- tion, such as a substituent selected
from the group  consisting of a halogen atom, an alkyl
group having 1  to 10 carbon atoms, an alkoxy group
having 1 to 10 car 25 bon atoms, a phenyl group, a
phenoxy group, a vinyl 21  group, a cyano group, an
ester group, an amide group  and a nitro group. Ara
and Ar4 are the same or differ- ent. [0032]
Representative examples of monovalent aro- 5 matic
groups Ara 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-mentioned substituent or substituents. Preferred
examples of monovalent aromatic groups Ara and Ar4 10
include those which are respectively represented by
the  following formulae (5): [0033] CH3  CH3 -i -CH3
15 CH3 (5)  CH(c) H3 and (c)___CH2_t_CH3  CH3 CH3 CH3
20 [0034] Representative examples of diaryl carbonates
include an unsubstituted or substituted  diphenyl
carbonate compound represented by the  following
formula (6): 25 [0035] 22  ( 9)v 0 (R'0) q \ II ~~ q
~OCO ~( )> (6)  [0036] ~~~///  5 wherein each of R9
and R10 independently represents a hydrogen atom, an
alkyl group  having 1 to 10 carbon atoms, an alkoxy
group  



having 1 to 10 carbon atoms, a cycloalkyl  group
having 5 to 10 ring-forming carbon at 10 oms or a
phenyl group; each of p and q inde- pendently
represents an integer of from 1 to  5, with the
proviso that when p is an inte- ger of 2 or more, the
R9's are the same or  different, and when q is an
integer of 2 or 15 more, the R10's are the same or
different.  [0037] Of these diaryl carbonates,
preferred are  diaryl carbonates having a symmetrical
configuration,  such as (unsubstituted) diphenyl
carbonate and a di- phenyl carbonate substituted with
a lower alkyl group, 20 e.g., ditolyl carbonate and
di-tert-butylphenyl carbon- ate. Especially preferred
is diphenyl carbonate, which  is the diaryl carbonate
having the simplest structure.  These diaryl
carbonates can be used individually or in
combination. 25 [0038] The ratio (i.e., a charging
ratio) in which 23  the aromatic dihydroxy compound
and the diaryl carbon- ate are used may vary depending
on the types of the  aromatic dihydroxy compound and
diaryl carbonate em- ployed, and the polymerization
conditions (such as a 5 polymerization temperature)
The diaryl carbonate is  generally used in an amount
of from 0.9 to 2.5 mol,  



preferably from 0.95 to 2.0 mol, more preferably from
0.98 to 1.5 mol, per mol of the aromatic dihydroxy
com- pound. 10 [0039] In the present invention, an
aromatic dihy- droxy compound and a diaryl carbonate
are subjected to  melt polycondensation to thereby
produce an aromatic  polycarbonate. The number average
molecular weight of  the aromatic polycarbonate
obtained according to the 15 method of the present
invention is generally from 5,000  to 100,000,
preferably from 5,000 to 30,000. The melt
polycondensation is generally performed at a tempera-
ture of from 50 to 350 C, preferably from 150 to 290
C. As the reaction proceeds, an aromatic monohy- 20
droxy compound is by-produced. By removing the aro-
matic monohydroxy compound from the reaction system,
the reaction rate can be increased. Therefore, in the
method of the present invention, it is preferable to
employ a method in which an inert gas which does not
25 adversely affect the reaction, such as nitrogen
gas, 24  argon gas, helium gas, carbon dioxide gas or
a lower  hydrocarbon gas, is introduced so as to
remove the by- produced aromatic monohydroxy compound
in such a form  as entrained by the inert gas; or a
method in which the 5 reaction is carried out under
reduced pressure. A  



suitable reaction pressure is selected depending on
the  molecular weight of the aromatic polycarbonate in
the  reaction system. For example, at an initial stage
of  the polymerization, it is preferred that the
reaction 10 pressure is in the range of from 10 mmHg
to atmospheric  pressure. On the other hand, at a late
stage of the  polymerization, it is preferred that the
reaction pres- sure is 20 mmHg or less, more
advantageously 10 mmHg or  less, still more
advantageously 2 mmHg or less. 15 [0040] The method of
the present invention employs  a combination of a
plurality of reactors which are con- nected through a
pipeline comprising one or more pipes.  The reaction
between the aromatic dihydroxy compound  and the
diaryl carbonate can be performed in a batch 20 wise
manner or in a continuous manner. Further, in the
present invention, the melt polycondensation reaction
can be performed without using a catalyst. However, if
desired, the reaction can also be performed in the
presence of a catalyst for the purpose of increasing
25 the polymerization rate. With respect to the
catalyst, 25  there is no particular limitation as
long as the cata- lyst is conventionally used in the
art. Examples of  catalysts include: hydroxides of an
alkali metal and of  an alkaline earth metal, such as
lithium hydroxide, 



5 sodium hydroxide, potassium hydroxide and calcium
hy- droxide; alkali metal salts, alkaline earth metal
salts  and quaternary ammonium salts of boron hydride
and of  aluminum hydride, such as lithium aluminum
hydride,  sodium borohydride and tetramethylammonium
borohydride; 10 hydrides of an alkali metal and of an
alkaline earth  metal, such as lithium hydride, sodium
hydride and cal- cium hydride; alkoxides of an alkali
metal and of an  alkaline earth metal, such as lithium
methoxide, sodium  ethoxide and calcium methoxide;
aryloxides of an alkali 15 metal and of an alkaline
earth metal, such as lithium  phenoxide, sodium
phenoxide, magnesium phenoxide,  LiO-Ar-OLi wherein Ar
represents an aryl group, and  NaO-Ar-ONa wherein Ar
is as defined above; organic acid  salts of an alkali
metal and of an alkaline earth metal, 20 such as
lithium acetate, calcium acetate and sodium  benzoate;
zinc compounds, such as zinc oxide, zinc ace- tate and
zinc phenoxide; boron compounds, such as boron  oxide,
boric acid, sodium borate, trimethyl borate,  tributyl
borate, triphenyl borate, ammonium borates 25
represented by the formula: (R'R2R3R4)NB(R1R2R3R4)
wherein 26  R1, R2, R3 and R4 are as defined for
formula (1) above,  and phosphonium borates
represented by the formula:  (R'R2R3R4) PB (R'R2R3R4)
wherein R1, R2, R3 and R4 are as de- 



fined for formula (1) above; silicon compounds, such
as 5 silicon oxide, sodium silicate,
tetraalkylsilicon,  tetraarylsilicon and
diphenyl-ethyl-ethoxysilicon; ger- manium compounds,
such as germanium oxide, germanium  tetrachloride,
germanium ethoxide and germanium phenox- ide; tin
compounds, such as tin oxide, dialkyltin oxide, 10
dialkyltin carboxylate, tin acetate, tin compounds
hav- ing an alkoxy group or aryloxy group bonded to
tin  (e.g., ethyltin tributoxide), and organotin
compounds;  lead compounds, such as lead oxide, lead
acetate, lead  carbonate, basic lead carbonate, and
alkoxides and ary 15 loxides of lead or organolead;
onium compounds, such as  a quaternary ammonium salt,
a quaternary phosphonium  salt and a quaternary
arsonium salt; antimony compounds,  such as antimony
oxide and antimony acetate; manganese  compounds, such
as manganese acetate, manganese carbon 20 ate and
manganese borate; titanium compounds, such as
titanium oxide, and alkoxides and aryloxides of tita-
nium; and zirconium compounds, such as zirconium ace-
tate, zirconium oxide, alkoxides and aryloxides of
zir- conium, and zirconium acetylacetone. 25 [0041]
These catalysts can be used individually or 27  in
combination. The amount of the catalyst used is
generally from 10-8 to 1 part by weight, preferably  



from 10-7 to 10-1 part by weight, relative to 100
parts  by weight of the aromatic dihydroxy compound. 5
[0042] In the method of the present invention, the
production of an aromatic polycarbonate is
continuously  performed in a closed, reactor-pipeline
system which  comprises a plurality of reactors
including at least  two reactors connected in series,
and at least one fil 10 ter secured in the pipe or
pipes of the reactor- pipeline system. [0043] In the
present invention, there is no par- ticular limitation
with respect to the reactors so long  as they are
employable for producing an aromatic poly 15
carbonate. Examples of reactors include an agitation
type reactor vessel; a wiped film type reactor; a cen-
trifugal wiped film evaporation type reactor; a sur-
face-renewal type twin-crew kneading reactor; a twin-
screw horizontal agitation type reactor; a
wall-wetting 20 fall rector; a free-fall polymerizer
having a perfo- rated plate; a wire-wetting fall
reactor having a per- forated plate and at least one
wire provided in asso- ciation with the perforated
plate. These various types  of reactors can be used
individually or in combination. 25 In the present
invention, with respect to the material 28  of the
reactors, there is no particular limitation, and  



any material which is generally used in reactors for
use in the production of an aromatic polycarbonate,
can  be used. It is preferred that at least the
liquid- contacting portion of a reactor is comprised
of a mate- rial which has an iron content of 20 % or
more. Fur- ther, from the viewpoint of processability,
it is espe- cially preferred to use stainless steel.
[00441 Examples of stainless steels include those  10
which are described in "Sutenresukou Binran (Handbook
of Stainless Steel)", 5th edition, pp. 13 to 21 (pub-
lished by THE NIKKAN KOGYO SHIMBUN, LTD., Japan), that
is, stainless steels which generally contain 10 to 30
by weight of chromium (e.g., martensitic stainless 15
steel, ferritic stainless steel, austenitic stainless
steel and ferritic-austenitic stainless steel) . Spe-
cific examples of stainless steels include SUS201,
SUS202, SUS304, SUS304L, SUS316, SUS316L, SUS347,
SUS405, SUS430, SUS403, SUS410, SUS431, SUS440C and 20
SUS630; however, stainless steels usable in the
present  invention are not limited to those mentioned
above.  Among the above-mentioned stainless steels, it
is pre- ferred to use SUS304, SUS304L, SUS316 and
SUS316L.  Further, stainless steel may be subjected to
surface 25 treatment, such as passivation, acid
washing or buffing. 29  



[0045] In the method of the present invention, an
aromatic dihydroxy compound is reacted with a diaryl
carbonate in a closed, reactor-pipeline system
compris- ing a plurality of reactors which are
liquid-tightly 5 connected through a pipeline toward
an outlet for a  final aromatic polycarbonate product,
the pipeline com- prising one or more pipes, wherein
the plurality of  reactors include at least two
reactors connected in  series, and at least one filter
secured in the pipe or 10 pipes of the
reactor-pipeline system. In the present  invention,
the term "closed, reactor-pipeline system"  means a
reactor-pipeline system in which a plurality of
reactors are liquid-tightly connected through a pipe-
line toward an outlet for a final aromatic polycarbon
15 ate product, except that the liquid-tight
connection  does not cover necessary openings, such as
an inlet for  raw materials, vents and an outlet for a
final aromatic  polycarbonate product. In the
above-mentioned reactor- pipeline system, at least two
reactors are connected in 20 series. If desired, all
of the reactors contained in  the reactor-pipeline
system may be connected in series.  In the
reactor-pipeline system, as long as at least two
reactors are connected in series, at least two
reactors  may be connected in parallel. For example,
when the 25 reactor-pipeline system contains at least
two reactors 



30  which are connected in parallel, it is possible to
per- form an operation in which an initial
transesterifica- tion reaction of an aromatic
dihydroxy compound with a  diaryl carbonate is
performed in the reactors which are 5 connected in
parallel, wherein the reactors connected  in parallel
are alternately operated in a batchwise  manner. With
respect to the filter(s) secured in the  pipe or pipes
of the reactor-pipeline system, when a  plurality of
filters are used, all of the reactors in 10 the system
may individually have a filter secured in a  pipe at a
position upstream of each reactor. Alterna- tively,
not all of the reactors in the system may indi-
vidually have a filter secured in a pipe at a position
upstream of each reactor. In the present invention, it
15 is preferred that the filter is secured at a
position  which enables the filtration of an aromatic
polycarbon- ate having a number average molecular
weight of not  more than 2,000, more advantageously at
a position  which enables the filtration of a molten
mixture of an 20 aromatic dihydroxy compound and a
diaryl carbonate. In  the continuous production of an
aromatic polycarbonate,  it is preferred that the
reactor-pipeline system con- tains a plurality of
filters which are connected in  parallel in case of
clogging of a filter. In such re 



25 actor-pipeline system, when the clogging of one
filter 31  occurs, the clogged filter can be easily
switched to a  new clean filter without discontinuing
the continuous  production operation of the
reactor-pipeline system.  When the clogging of the
filter is unlikely to occur, a 5 single filter is
satisfactory. In the case of the use  of a single
filter, the filter is washed at the time  when the
operation of the reactor-pipeline system is
discontinued for performing, e.g., a periodical
inspec- tion of the system. Further, when an unused,
new fil 10 ter is put to use, the unused, new filter
may be washed  before it is secured in the pipe or
pipes of the reac- tor-pipeline system. [0046] In the
present invention, it is preferred  that the
taking-out of the filter to the outside of the  15
reactor-pipeline system is performed at least at one
predetermined point in time during the period of from
a  point in time before the reaction to a point in
time  after the reaction. For example, the filter can
be  taken out to the outside of the reactor-pipeline
system 20 at any of the following points in time: the
point in  time at which clogging of the filter has
caused the  pressure exerted on the filter or pipeline
to reach a  level close to the pressure resistance
limit of the  



filter or pipeline; the point in time at which
clogging 25 of the filter has either caused a marked
increase in 32  the variation of the terminal hydroxyl
group ratio of  the aromatic polycarbonate produced or
caused necessity  of lowering the production rate of
the reactor-pipeline  system; and the point in time at
which the filtration 5 ability has become lowered to
cause discoloration of  the aromatic polycarbonate
produced. The clogging of  the filter can be confirmed
using pressure sensors re- spectively provided at
positions upstream and down- stream of the filter. 10
When the reactor-pipeline system contains a plu-
rality of filters, the filters can be taken out to the
outside of the reactor either simultaneously or sepa-
rately. [0047] In the present invention, the washing
of  15 the filter is performed in the outside of the
reactor- pipeline system with the specific washing
agents used  in the specific order. Specifically, in
the outside of  the reactor-pipeline system, the
filter is washed with  the below-mentioned washing
agents used in the follow- 20 ing order: an aqueous
solution of a basic compound,  an aromatic monohydroxy
compound, and 



a molten mixture of an aromatic dihydroxy compound
and a diaryl carbonate, the molten mixture containing
a  25 basic compound in an amount of from 1 to 10,000
ppb. 33  Examples of the types of filters used in the
present  invention include a depth type filter which
removes  impurities by capturing solid matter, such as
particles,  in the pores of the filter; and a screen
type filter 5 which captures solid matter by sifting
at the surface  of the filter. Representative examples
of screen type  filters include a wire mesh and a
fluororesin membrane  filter. The screen type filter
has disadvantageously  short life because only its
surface is the capturing 10 area. Therefore, in the
present invention, the depth  type filters, such as a
sintered filter, a leaf filter  and a candle filter,
are preferred. As a material used  for the filter,
there can be mentioned a material hav- ing an iron
content of 20 % or more and a fluororesin,  15 but a
filter made of stainless steel is preferred. [0048] In
general, a filter having a filtration  accuracy (i.e.,
pore diameter) of 20 gm or less is used,  but it is
preferred that the filtration accuracy is 10  pm or
less, more advantageously 5 m or less. With re 20
spect to a filter used for the filtration of a molten
mixture of an aromatic dihydroxy compound and a diaryl



carbonate, since this mixture has a low viscosity,
there can be used a filter having high filtration
accu- racy. In general, there is used a filter having
a fil 25 tration accuracy of 5 pm or less, preferably
1 m or 34  less, more preferably 0.5 pm or less, most
preferably  0.2 gm or less. Further, a plurality of
filters having  different filtration accuracies may be
connected in  series to thereby prolong the life of
the filters. 5 There is no particular limitation with
respect to the  lower limit of the filtration accuracy
(pore diameter)  of the filter used. However, for the
practical use of  the filter, it is preferred that the
filtration accu- racy (pore diameter) is not less than
0.1 gm. 10 [0049] Next, an explanation is given with
respect  to the washing agents used for the washing
treatment of  the filter in the method of the present
invention: an  aqueous solution of a basic compound,
an aromatic mono- hydroxy compound and a molten
mixture of an aromatic 15 dihydroxy compound and a
diaryl carbonate, the molten  mixture containing a
basic compound in an amount of  from 1 to 10,000 ppb.
[0050] With respect to the basic compound used in  the
method of the present invention, there is no par- 20
ticular limitation as long as the basic compound is 



weakly basic when it is in the form of an aqueous
solu- tion. Generally, when heated together with an
aromatic  polycarbonate, a basic compound causes
discoloration of  the aromatic polycarbonate or
accelerates a rearrange 25 ment reaction of the
aromatic polycarbonate. Therefore, 35  in the present
invention, it is preferred that the ba- sic compound
is selected among the above-mentioned ex- amples of
compounds used as a polymerization catalyst.  Of such
basic compounds, alkali metal compounds, espe 5
cially, sodium hydroxide and potassium hydroxide are
preferred. Further, it is preferred that the pH value
of an aqueous solution of the basic compound is within
the range of from 7.5 to 10, more advantageously from
8.0 to 9.5, especially advantageously 8.5 to 9.0. When
10 the pH value of the aqueous solution of a basic
com- pound is 7.5 or more, the aqueous solution of a
basic  compound exhibits a satisfactory washing
effect. When  the pH value is 10 or less, the terminal
hydroxyl group  ratio of the aromatic polycarbonate
obtained by the 15 reaction effected after the washing
treatment of the  filter does not vary greatly. [0051]
In the present invention, with respect to  the
temperature at which the washing treatment of the
filter with an aqueous solution of a basic compound is



20 performed, there is no particular limitation.
However,  the washing treatment of the filter with an
aqueous  solution of a basic compound is generally
performed at  a temperature of from 10 to 100 C,
preferably from 20  to 80 C. Further, with respect to
the length of time 25 necessary for the washing
treatment of the filter with 36  an aqueous solution
of a basic compound, there is no  particular
limitation. However, the length of time  necessary for
the washing treatment of the filter with  an aqueous
solution of a basic compound is generally 5 from
several minutes to several hundred hours, prefera- bly
from 10 minutes to 24 hours, depending on the type  of
the basic compound, the temperature and the like.  The
pressure used in the washing treatment of the fil- ter
with an aqueous solution of a basic compound can be 10
any of reduced pressure, atmospheric pressure and su-
peratmospheric pressure. The washing treatment of the
filter with an aqueous solution of a basic compound in
the present invention may be performed by any of a
soaking method in which the filter is soaked in a ves
15 sel containing an aqueous solution of a basic
compound  and a spraying or showering method in which
an aqueous  solution of a basic compound is sprayed or
showered  onto the filter. However, it is preferred
that the  



washing treatment of the filter with an aqueous solu
20 tion of a basic compound is performed by soaking
the  filter in a vessel containing an aqueous solution
of a  basic compound. In the case of the soaking
method, the  washing treatment is performed once or
more. [0052) It is preferred that the filter is dried
25 after the washing treatment with an aqueous
solution of 37  a basic compound. With respect to the
method for dry- ing the filter, there is no particular
limitation. Ex- amples of methods for drying include
air-drying, heat  drying using an oven or the like,
and vacuum drying 5 under reduced pressure. These
methods may be used in- dividually or in combination.
(0053] In the present invention, the term "aro- matic
monohydroxy compound" means a compound repre- sented
by the formula: Ar5 OH, wherein Ar5 is the same 10 as
Ara and Ar4 as defined above. Specific examples of
Ar5 include those which are represented by the
formulae  (5) above. Especially preferred is phenol
having the  simplest structure. In the present
invention, with respect to the tem- 15 perature at
which the washing treatment of the filter  with an
aromatic monohydroxy compound is performed,  there is
no particular limitation. However, the wash- 



ing treatment of the filter with an aromatic monohy-
droxy compound is performed generally at a temperature
20 of from the melting point of the aromatic
monohydroxy  compound + 10 C to 300 C, preferably at
the melting  point of the aromatic monohydroxy
compound + 10 C to  200 C. When phenol, which is
preferred, is used, it  is preferred that the washing
treatment of the filter 25 is performed at a
temperature of from 50 to 200 C. 38  Further, with
respect to the length of time necessary  for the
washing treatment of the filter with an aro- matic
monohydroxy compound, there is no particular
limitation. However, the length of time necessary for
5 the washing treatment of the filter with an aromatic
monohydroxy compound is generally from several minutes
to several hundred hours, preferably 1 hour to 100
hours, depending on the type of the aromatic monohy-
droxy compound, the temperature and the like. The 10
pressure used in the washing treatment of the filter
with an aromatic monohydroxy compound can be any of
reduced pressure, atmospheric pressure and superatmos-
pheric pressure. The washing treatment of the filter
with an aromatic monohydroxy compound in the present
15 invention may be performed either in a batchwise
manner  or in a continuous manner. When a batchwise
manner is  



employed, the washing treatment with an aromatic mono-
hydroxy compound is performed once or more. [0054] In
the present invention, after the washing  20 treatment
with an aromatic monohydroxy compound, for  removing
the used washing agent from the filter, the  filter is
subjected to the washing treatment with a  molten
mixture of an aromatic dihydroxy compound and a
diaryl carbonate. In the present invention, it is re
25 quired that the above-mentioned molten mixture used
in 39  the washing treatment contains a basic compound
in an  amount of from 1 to 10,000 ppb. As a basic
compound,  those exemplified in connection with the
aqueous solu- tion of a basic compound can be used. An
example of 5 the above-mentioned molten mixture as a
washing agent  includes a molten mixture of the raw
material monomers  for producing an aromatic
polycarbonate, the molten  mixture containing sodium
hydroxide in an amount of  from 1 to 10,000 ppb. It is
preferred that the washing 10 treatment with the
molten mixture is performed, for  example, by a
process in which, at a temperature of  from 150 to 230
C, the molten mixture is charged into  the filter and
then discharged from the filter, and  this
charging/discharging operation is repeated several  15
times. 



[00551 In the production of an aromatic polycar-
bonate by melt polycondensation, it is conventionally
known to the skilled in the art that an aromatic poly-
carbonate suffers a discoloration as a result of con
20 tacting with oxygen during the reaction. Therefore,
it  is preferred to prevent oxygen from leaking into
the  reactor-pipeline system during the washing
treatments  and melt polycondensation. In the present
invention,  for obtaining an aromatic polycarbonate
free of discol 25 oration by a production method in
which washing of the 40  filter is performed for a
short time, it is effective  to purge the
reactor-pipeline system with an inert gas  prior to
the above-mentioned washing treatments. It is  also
preferred that the aromatic monohydroxy compound 5
used as a washing agent is degassed under reduced
pres- sure, thereby lowering the oxygen concentration
of the  washing agent. Further, for obtaining an
aromatic  polycarbonate free of discoloration, it is
also effec- tive to prevent oxygen from leaking into
the reactor 10 pipeline system during the time between
the completion  of the above-mentioned washing
treatments of the filter  and the start of melt
polycondensation. Examples  15 [0056] Hereinbelow, the
present invention will be  



described in more detail with reference to the follow-
ing Example and Comparative Examples, which should not
be construed as limiting the scope of the present in-
vention. 20 [0057] The number average molecular weight
(here- inafter, frequently abbreviated as "Mn") of an
aromatic  polycarbonate is measured by gel permeation
chromatog- raphy (GPC) (solvent: tetrahydrofuran),
utilizing the  molecular weight conversion calibration
curve obtained 25 with respect to the standard
mono-disperse polystyrene 41  samples, wherein the
molecular weight conversion cali- bration curve is
represented by the following formula:  MPc =
0.3591MPS1.0388 5 wherein MPc represents the molecular
weight of  the aromatic polycarbonate and MPS
represents  the molecular weight of the standard
polysty- rene. 10 [0058] The phenol content of a
washing agent is  measured by liquid chromatography.
[0059] The color of the aromatic polycarbonate is
evaluated with respect to test specimens each having a
thickness of 3.2 cm, in accordance with the CIELAB 15
method (Commission Internationale de l'Eclairage 1976



Lab Diagram), and the yellowness of the test specimens
is expressed in terms of the b*-value. [0060] The
terminal hydroxyl group ratio (mol%) of  the aromatic
polycarbonate is measured by performing  20 1H-NMR.
[0061]  Example 1 An aromatic polycarbonate was
produced using a  process schematically shown in Fig.
1. Specifically,  25 in the reactor-pipeline system
used herein, melt-mixing 42  vessels 3a and 3b for
melting raw materials were oper- ated alternately in a
batchwise manner, while the re- mainder of the system,
including reservoir 10 and the  reactors, were
operated in a continuous manner. Each 5 of melt-mixing
vessels 3a and 3b, and each of vertical  agitation
type polymerizer vessels 17 and 26 is  equipped with
an agitation blade. In each of the melt- mixing
vessels, vertical agitation type polymerizer  vessels
and reservoir 10, the liquid-contacting portion 10
thereof is made of SUS 316L stainless steel. [00621
Filter 52 is comprised of two line filters  to be used
alternatively. Each line filter is made of  SUS 316
stainless steel and has an absolute filtration
accuracy of 0.3 pm (each line filter is manufactured 



15 and sold by Fuji Filter MGF. Co., Ltd., Japan;
size: 60  mm ~ x 260 mm; filtration area: 0.12 m2).
The two line  filters alternatively used as filter 52
(hereinafter  referred to as a first filter and a
second filter) are  secured in parallel in a pipe so
that the two filters 20 can be mutually switched,
thereby enabling alternate  use of them in the
production of an aromatic polycar- bonate. Horizontal
twin-screw agitation type polymer- izer 35 is equipped
with a biaxial agitating blade  wherein L/D = 6 and
the rotation diameter is 140 mm. 25 In horizontal
twin-screw agitation type polymerizer 35, 43  the
liquid-contacting portion is made of SUS 316
stainless steel. Wire-wetting fall polymerizer 42 is
provided with perforated plate 43 which has 50 holes
each having a diameter of 5 mm. In wire-wetting fall 5
polymerizer 42 having a perforated plate, the liquid-
contacting portion is made of SUS 316L stainless
steel.  Further, wire-wetting fall polymerizer 42
having a per- forated plate is provided with wires 44
made of SUS  316L stainless steel, wherein each of
wires 44 has a 10 diameter of 1 mm and is vertically
hung from the center  of the corresponding hole of
perforated plate 43 to a  reservoir portion at the
bottom of wire-wetting fall  polymerizer 42 so that a
molten polymer will not fall  



freely but fall along and in contact with the wires.
15 The wire-wetting fall distance is 8 m. In each of
the  pipes 7a, 7b, 13, 15, 24, 33, 40 and 50 which
connect  the melt-mixing vessels and polymerizers, the
liquid- contacting portion is made of SUS 316L
stainless steel.  [00631 A molten monomer mixture was
produced in 20 melt-mixing vessels 3a and 3b which
were alternately  operated in a batchwise manner. The
melt-mixing condi- tions in each of melt-mixing
vessels 3a and 3b were as  follows: the reaction
temperature was 180 C, the reac- tion pressure was
atmospheric pressure, and the flow 25 rate of nitrogen
gas (oxygen concentration: 0.5 ppm) 44  used as a
sealing gas was 1 liter/hr. First, into  melt-mixing
vessel 3a were charged 80 kg of a monomer  mixture of
a bisphenol A powder and a diphenyl carbon- ate powder
(the molar ratio of diphenyl carbonate to 5 bisphenol
A: 1.10) and 7 mg of sodium hydroxide,  wherein each
of the powders had been individually sub- jected, five
times, to a cycle of vacuum degassing (un- der 50
mmHg) and introduction of nitrogen gas. Then,
melt-mixing of the contents of the vessel was
performed 10 for five hours, thereby obtaining a
molten mixture. The entire portion of molten mixture
5a was transferred  from melt-mixing vessel 3a to
reservoir 10 through pipe  



7a. Molten mixture 5a to be fed to reservoir 10 has a
number average molecular weight (Mn) of 360. Subse 15
quently, another molten mixture was produced by per-
forming substantially the same operation as mentioned
above by using melt-mixing vessel 3b, thereby
obtaining  molten mixture 5b. Molten mixture 5b was
transferred  to reservoir 10 before all molten polymer
11 contained 20 in reservoir 10 was transferred to the
reactors posi- tioned downstream. The above-described
cycle of melt- mixing and transfer was repeatedly
performed by using  melt-mixing vessels 3a and 3b
alternately in a batch- wise manner. During the
operation, the reservoir 10 25 was maintained at 180 C
under atmospheric pressure. 45  The molten mixture
transferred to reservoir 10 as mol- ten polymer 11 was
continuously charged into first ver- tical agitation
type polymerizer vessel 17 at a flow  rate of 10 kg/hr
through filter 52 (first filter) which  5 was
maintained at 180 C. [00641 In first vertical
agitation type polymer- izer vessel 17 into which
molten polymer 11 had been  transferred from reservoir
10, a polymerization reac- tion was continuously
performed under polymerization 10 reaction conditions
wherein the reaction temperature  was 235 C and the
reaction pressure was 100 mmHg,  



thereby obtaining molten polymer 20. When the volume
of molten polymer 20 at the bottom of first vertical
agitation type polymerizer vessel 17 reached 20
liters, 15 part of molten polymer 20 was continuously
fed to sec- ond vertical agitation type polymerizer
vessel 26 so  that the volume of molten polymer 20 in
first vertical  agitation type polymerizer vessel 17
was constantly  maintained at 20 liters. Molten
polymer 20 to be fed 20 to second vertical agitation
type polymerizer vessel 26  has a number average
molecular weight of 850. [00651 In second vertical
agitation type polymer- izer vessel 26, a
polymerization reaction was continu- ously performed
under polymerization reaction condi 25 tions wherein
the reaction temperature was 251 C and 46  the
reaction pressure was 6 mmHg, thereby obtaining
molten polymer 29. When the volume of molten polymer
29 at the bottom of second vertical agitation type po-
lymerizer vessel 26 reached 20 liters, part of molten
5 polymer 29 was continuously fed to horizontal twin-
screw agitation type polymerizer 35 so that the volume
of molten polymer 29 was constantly maintained at 20
liters. Molten polymer 29 to be fed to horizontal
twin-screw agitation type polymerizer 35 has a number
10 average molecular weight of 2,400. 



[00661 In horizontal twin-screw agitation type po-
lymerizer 35, a polymerization reaction was continu-
ously performed under polymerization reaction condi-
tions wherein the reaction temperature was 263 C and
15 the reaction pressure was 1.0 mmHg, thereby
obtaining a  molten polymer. When the volume of the
molten polymer  at the bottom of horizontal twin-screw
agitation type  polymerizer 35 reached 10 liters, the
molten polymer  was continuously fed to wire-wetting
fall polymerizer 20 42 so that the volume of the
molten polymer in horizon- tal twin-screw agitation
type polymerizer 35 was con- stantly maintained at 10
liters. The molten polymer to  be fed to wire-wetting
fall polymerizer 42 has a number  average molecular
weight of 4,500. 25 [00671 In wire-wetting fall
polymerizer 42, a 47  wire-wetting fall polymerization
reaction was continu- ously performed under
polymerization reaction condi- tions wherein the
reaction temperature was 261 C and  the reaction
pressure was 0.6 mmHg, thereby obtaining 5 molten
polymer 47. When the volume of molten polymer  47 at
the bottom of wire-wetting fall polymerizer 42
reached 20 liters, molten polymer 47 was continuously
discharged from wire-wetting fall polymerizer 42
through pipe 50 and withdrawn through withdrawal port



10 51 so that the volume of molten polymer 47 in wire-
wetting fall polymerizer 42 was constantly maintained
at 20 liters. Thus, an aromatic polycarbonate was ob-
tained. With respect to the aromatic polycarbonate
withdrawn through withdrawal port 51 after the opera
15 tion of the reactor-pipeline system reached a
stable  state, the number average molecular weight
thereof is  8,500 and the terminal hydroxyl group
ratio thereof is  27 mol%, in terms of the amount of
terminal hydroxyl  groups, based on the amount of all
terminal groups of  20 the aromatic polycarbonate.
[0068] Subsequently, washing of filter 52 (first
filter) was performed as follows. First, the flow path
of molten polymer through filter 52 in the pipe was
switched from the first filter to the second filter.
25 Then, the first filter was taken out to the outside
of 48  the reactor-pipeline system and subjected to
washing in  the outside of the reactor-pipeline
system. Specifi- cally, the first filter was soaked in
a vessel contain- ing an aqueous solution of sodium
hydroxide (having a 5 pH value of 9) for 1 hour at
room temperature (25 C)  so that the entire portion of
the first filter was con- tacted with the solution,
thereby performing a first  washing of the first
filter. Then, the resultant  



washed first filter was taken out from the vessel and
10 dried. Subsequently, phenol was charged into the
first  filter and maintained at 60 C for 1 hour,
thereby per- forming a second washing of the first
filter. After  the second washing was completed, the
phenol was dis- charged from the first filter.
Subsequently, a molten 15 mixture (having a number
average molecular weight of  360) was transferred from
reservoir 10 and charged into  the first filter. The
molten mixture in the first fil- ter was maintained at
60 C for 1 hour and then dis- charged from the first
filter, thereby performing a 20 third washing of the
first filter. Thus, washing of  the first filter was
completed. Subsequently, the  first filter was
returned into the inside of the reac- tor-pipeline
system, and the flow path of molten poly- mer through
filter 52 was switched from the second fil 25 ter to
the washed first filter, so that a molten 49  polymer
flowed through the washed first filter. Thus,  the
production of an aromatic polycarbonate was con-
tinuously performed. In the production of an aromatic
polycarbonate after the washing of the first filter,
an 5 aromatic polycarbonate was stably obtained and
dis- charged from withdrawal port 51. The obtained
aromatic  polycarbonate had a number average molecular
weight of  



8,500 and a terminal hydroxyl group ratio of 27 mol%,
in terms of the amount of terminal hydroxyl groups, 10
based on the amount of all terminal groups of the aro-
matic polycarbonate. At a point in time of 10 hours
after the washed first filter was returned into the
reactor-pipeline system, the b*-value of the aromatic
polycarbonate discharged from withdrawal port 51 was
15 measured. As a result, it was found that the
b*-value  was as small as 3.0, which is good. [0069]
Comparative Example 1 Substantially the same procedure
as in Example 1  20 was repeated except that washing
of the first filter  was not performed at all.
Immediately after the flow  path of molten polymer
through filter 52 in the pipe  was switched from the
second filter to the first filter  (which was not
washed after use), a trouble occurred in 25 that the
liquid level in first vertical agitation type 50
polymerizer vessel 17 fluctuated vigorously. Thereaf-
ter, the number average molecular weight of the aro-
matic polycarbonate withdrawn from withdrawal port 51
was decreased to as low as 4,800, the terminal
hydroxyl 5 group ratio was increased to as high as 73
%, in terms  of the amount of terminal hydroxyl
groups, based on the  



amount of all terminal groups of the aromatic polycar-
bonate, and the b* value was 5.2, which is very poor.
It took as long as 24 hours until the molecular weight
10 and terminal hydroxyl group ratio of the aromatic
poly- carbonate withdrawn from withdrawal port 51
returned to  values which are the same as those of the
aromatic  polycarbonate obtained when the operation of
the reac- tor-pipeline system was stable, that is, a
great loss  15 of product occurred. [0070]
Comparative Example 2 Substantially the same procedure
as in Example 1  was repeated except that instead of
the aqueous solu- 20 tion of sodium hydroxide (as a
washing agent), water (pH 7) containing no basic
compound was used. Immedi- ately after the flow path
of molten polymer through  filter 52 in the pipe was
switched from the second fil- ter to the washed first
filter, a trouble occurred in 25 that the liquid level
in first vertical agitation type 51  polymerizer
vessel 17 fluctuated vigorously. Thereaf- ter, the
number average molecular weight of the aro- matic
polycarbonate withdrawn from withdrawal port 51  was
decreased to as low as 4,900, the b* value was 5.9, 5
which is very poor, and the terminal hydroxyl group  



ratio was increased to as high as 72 %-, in terms of
the  amount of terminal hydroxyl groups, based on the
amount  of all terminal groups of the aromatic
polycarbonate.  It took as long as 24 hours until the
molecular weight 10 and terminal hydroxyl group ratio
of the aromatic poly- carbonate withdrawn from
withdrawal port 51 returned to  values which are the
same as those of the aromatic  polycarbonate obtained
when the operation of the reac- tor-pipeline system
was stable, that is, a great loss  15 of product
occurred. [0071]  Comparative Example 3 Substantially
the same procedure as in Example 1  was repeated
except that water was used instead of phe- 20 nol (as
a washing agent). Immediately after the flow path of
molten polymer through filter 52 in the pipe  was
switched from the second filter to the washed first
filter, a trouble occurred in that the liquid level in
first vertical agitation type polymerizer vessel 17 25
fluctuated vigorously. Thereafter, the number average
52  molecular weight of the aromatic polycarbonate
with- drawn from withdrawal port 51 was decreased to
as low  as 5,300, the b* value was 4.9, which is very
poor, and  the terminal hydroxyl group ratio was
increased to as 



5 high as 69 %, in terms of the amount of terminal hy-
droxyl groups, based on the amount of all terminal
groups of the aromatic polycarbonate. It took as long
as 24 hours until the molecular weight and terminal
hydroxyl group ratio of the aromatic polycarbonate 10
withdrawn from withdrawal port 51 returned to values
which are the same as those of the aromatic
polycarbon- ate obtained when the operation of the
reactor-pipeline  system was stable, that is, a great
loss of product  occurred. 15 [0072]  Comparative
Example 4 Substantially the same procedure as in
Comparative  Example 3 was repeated except that
instead of an aque- ous solution of sodium hydroxide
(as a washing agent), 20 an aqueous solution of
potassium hydroxide (pH 11) was  used. Immediately
after the flow path of molten poly- mer through filter
52 in the pipe was switched from the  second filter to
the washed first filter, the liquid  level in first
vertical agitation type polymerizer ves 25 sel 17 did
not fluctuate. However, thereafter, the 53  number
average molecular weight of the aromatic poly-
carbonate withdrawn from withdrawal port 51 was in-
creased to as high as 9,200, the terminal hydroxyl  



group ratio was decreased to as low as 23 %, in terms
5 of the amount of terminal hydroxyl groups, based on
the  amount of all terminal groups of the aromatic
polycar- bonate, and the b* value was 6.0, which is
very poor.  It took as long as 30 hours until the
molecular weight  and terminal hydroxyl group ratio of
the aromatic poly 10 carbonate withdrawn from
withdrawal port 51 returned to  values which are the
same as those of the aromatic  polycarbonate obtained
when the operation of the reac- tor-pipeline system
was stable, that is, a great loss  of product
occurred. 15 [0073]  Comparative Example 5
Substantially the same procedure as in Example 1  was
repeated except that washing of the first filter  was
performed as follows. Phenol containing 300 ppb of 20
sodium hydroxide was charged into the first filter and
maintained at 150 C for 1 hour, followed by discharg-
ing of the phenol from the first filter. Subsequently,
a molten mixture (having a number average molecular
weight of 360) was transferred from reservoir 10 and
25 charged into the first filter. The molten mixture
in 54  the first filter was maintained at 180 C for 1
hour  and then discharged from the first filter. Thus,
wash- 



ing of the first filer was completed. Immediately af-
ter the flow path of molten polymer through filter 52
5 in the pipe was switched from the second filter to
the  washed first filter, a trouble occurred in that
the  liquid level in first vertical agitation type
polymer- izer vessel 17 fluctuated vigorously.
Thereafter, the  number average molecular weight of
the aromatic poly 10 carbonate withdrawn from
withdrawal port 51 was de- creased to as low as 5,000,
the b* value was 5.2, which  is very poor, and the
terminal hydroxyl group ratio was  increased to as
high as 68 in terms of the amount of  terminal
hydroxyl groups, based on the amount of all 15
terminal groups of the aromatic polycarbonate. It took
as long as 24 hours until the molecular weight and
ter- minal hydroxyl group ratio of the aromatic
polycarbon- ate withdrawn from withdrawal port 51
returned to val- ues which are the same as those of
the aromatic 20 polycarbonate obtained when the
operation of the reac- tor-pipeline system was stable,
that is, a great loss  of product occurred. INDUSTRIAL
APPLICABILITY 25 [0074] The method of the present
invention can be 55  advantageously used for stably
producing a colorless  aromatic polycarbonate while
solving the problems that  



an aromatic polycarbonate produced exhibits a great
variation of terminal hydroxyl group ratio, the opera
5 tion of the production equipment becomes unstable,
and  a marked product loss occurs due to a lowering of
mo- lecular weight or the like. 56  CLAIMS 1. A method
for stably producing an aromatic polycar- bonate,
which comprises continuously reacting an aro- 5 matic
dihydroxy compound with a diaryl carbonate in a
closed, reactor-pipeline system, said closed,
reactor-pipeline system comprising:  a plurality of
reactors which are liquid-tightly  connected through a
pipeline toward an outlet for a 10 final aromatic
polycarbonate product, said pipeline  comprising one
or more pipes, wherein said plurality of  reactors
include at least two reactors connected in  series,
and at least one filter secured in the pipe or pipes
15 of said reactor-pipeline system, wherein the or
each filter is simultaneously or  separately taken out
to the outside of said reactor- pipeline system and
subjected to washing in the outside  of said
reactor-pipeline system, followed by returning 20 of
the resultant washed filter into the inside of the  



pipe or pipes of said reactor-pipeline system, said
washing being performed with the below- mentioned
washing agents used in the following order:  an
aqueous solution of a basic compound, 25 an aromatic
monohydroxy compound, and 57  a molten mixture of an
aromatic dihydroxy compound and a diaryl carbonate,
said molten mixture containing  a basic compound in an
amount of from 1 to 10,000 ppb.  5 2. The method
according to claim 1, wherein said aque ous solution
of a basic compound has a pH value of from  7.5 to 10.
3. The method according to claim 1 or 2, wherein said
10 basic compound is an alkali metal hydroxide. 4. The
method according to claim 3, wherein said al- kali
metal hydroxide is at least one member selected  from
the group consisting of sodium hydroxide and po- 15
tassium hydroxide. 5. The method according to any one
of claims 1 to 4,  wherein said aromatic dihydroxy
compound is phenol.  20 


