
SPECIFICATION Production method of polycarbonate resin Technical
Field [0001]       The present invention relates to a production
method of a polycarbonate resin. More particularly, it relates to a
continuous production method of a polycarbonate. resin. Background
Art (0002]       Conventionally, an interface method of directly
reacting bisphenols and carbonyl chloride, and a melt method of
polycondensation reacting bisphenols and a carbonic diester by an
ester exchange reaction are known as a production method of an
aromatic polycarbonate resin. Above all, the melt method by an ester
exchange reaction has the advantage that an aromatic polycarbonate
resin can inexpensively be produced as compared with the interface
method. [0003]       The melt method conducts a polycondensation
reaction at high temperature under high vacuum, and therefore, a
polycarbonate resin formed is liable to color. For this reason, a
production method of using a stainless steel-made reactor washed with
a liquid containing an aromatic hydroxy compound is reported as a
method of preventing such a coloration of a resin (see Patent
Document 1). Furthermore, a method wherein after stopping a melt 



polymerization reaction, a molten reactant is withdrawn, a resin
remained in a reaction tank or the like is dissolved and washed with
a washing liquid containing a monohydroxy compound, a carbonic
diester and the like within 24 hours, and the inside of an apparatus
is held under an inert gas atmosphere is reported (see Patent
Document 2). [0004] [Patent Document 1] JP-A-6-056984 [Patent
Document 2] JP-A-2004-197004 Disclosure of the Invention Problems
that the Invention is to Solve [0005]       By the way, where an
aromatic polycarbonate resin is continuously produced using a
production apparatus comprising plural reactors connected in series,
a method of -starting a melt polymerization reaction includes a
so-called batch start.       In the batch start, a molten reactant is
previously introduced into a reactor until a liquid level,
temperature rising and pressure reduction operations in a reactor are
gradually conducted, and after reaching the predetermined inner
temperature and degree of vacuum, a melt polymerization reaction is
started. 



However, the batch start requires time until the inner temperature
and degree of vacuum in each reactor reach the predetermined values.
Therefore, residence time is spent more than necessary. As a result,
crystallized   foreign matters and foreign matters such as gel and
scorch are generated in an aromatic polycarbonate resin obtained,
resulting in further cause of coloration. [0006]       Where a melt
polymerization reaction was stopped and a molten reactant is
withdrawn, when an operation of withdrawing the molten reactant from
a purge valve provided at the respective bottom of plural reactors is
conducted, liquid reservoir is formed on a space portion of a purge
valve of each reactor, and there is the problem that this gives rise
to the cause of foreign matters such as scorch in the next
production.       To wash the inside of a reactor with a washing
liquid containing phenol, carbonic diester and the like after
stopping the melt polymerization reaction and withdrawing the molten
reactant, a large amount of phenol is required. [0007]       The
present invention has been made to solve such problems in a
production method of a polycarbonate resin.       That is, an object
of the present invention is to provide a production method of a
polycarbonate resin showing less coloration and containing reduced
crystallized foreign matters and foreign matters such as gel. Means
for Solving the Problems 



[0008]           According to the present invention, there is
provided a production method of a polycarbonate resin which is a
method of continuously producing a polycarbonate resin by an ester
exchange reaction using a dihydroxy compound and a carbonic diester
as raw materials, and is characterized in that before using a reactor
in which the ester exchange reaction is conducted, inner temperature
and degree of vacuum of the reactor are set to the predetermined
values at which the ester exchange reaction is conducted, and after
the inner temperature and degree of vacuum of the reactor reach in a
range of from -5% to +5% of the predetermined values, raw materials
are supplied to the reactor to start the ester exchange reaction.
The dihydroxy compound used as a component of the raw materials is
preferably an aromatic dihydroxy compound. [0009]       Next,
according to the present invention, there is provided a production
method of a polycarbonate resin which is a method of continuously
producing a polycarbonate resin by an ester exchange reaction between
a dihydroxy compound and a carbonic diester, and is characterized in
that before stopping the ester exchange reaction, a polycarbonate
resin having a viscosity average molecular weight (Mv) of from 10,000
to 20,000 is continuously produced for a prescribed period of time.
The dihydroxy compound as the raw material component  is preferably
an aromatic dihydroxy compound, and after stopping the ester exchange
reaction, a reactor in which the ester exchange reaction is conducted
is preferably washed with a molten mixture of an aromatic dihydroxy
compound and a carbonic diester.       Furthermore, after stopping
the ester exchange reaction, the reactor in which an ester exchange
reaction is conducted is preferably washed with a molten mixture of
an aromatic dihydroxy compound and a carbonic diester, and
subsequently washed with an aromatic monohydroxy compound.       In
this case, before washing the reactor, a molten reactant is
preferably discharged from the reactor. 



[0010]       According to the present invention, there is further
provided a production method of an aromatic polycarbonate resin which
is a method of continuously producing an aromatic polycarbonate resin
by an ester exchange reaction using an aromatic dihydroxy compound
and a carbonic diester as raw materials, and is characterized in that
before stopping the ester exchange reaction, an aromatic
polycarbonate resin having a viscosity average molecular weight (Mv)
of from 10,000 to 20,000 is continuously produced for a prescribed
period of time; after stopping the ester exchange reaction, a reactor
in which the ester exchange reaction is conducted is washed with a
molten mixture of the aromatic dihydroxy compound and the carbonic
diester; before again starting the ester exchange  reaction, the
inner temperature and degree of vacuum of the reactor are set to the
predetermined values at which the ester exchange reaction is
conducted; and after the inner temperature and degree of vacuum of
the reactor reach in a range of from -5% to +5% of the predetermined
values, the raw materials are supplied to the reactor to start the
ester exchange reaction. Advantage of the Invention [00111
Accordingtothe production method of a polycarbonate resin of the
present invention, a polycarbonate resin showing less coloration and
containing reduced crystallized foreign matters and foreign matters
such as gel is obtained. Brief Description of the Drawing G0012] 



[Fig. 1] Fig. 1 is a view showing one example of a production
apparatus of an aromatic polycarbonate. Description of Reference
Numerals and Signs [00131 la-1Diphenyl carbonate supply port lb ...
Bisphenol A supply port 2a ... Raw material mixing tank 3a ... Anchor
type stirring blade 4a ... Raw material supply pump 5a ... Catalyst
supply port 6a ... First vertical stirring reactor  



6b ... Second vertical stirring reactor 6c ... Third vertical
stirring reactor 6d ... Fourth vertical stirring reactor 7a, 7b, 7c
... MAXBLEND blade 7d ... Helical ribbon blade 8a, 8b, Sc, 8d, Be ...
Distillation pipe 9a ... Fifth horizontal stirring reactor
10aStirring blade 81a, 81b, 81c, 81d, 81e ... Condenser 82a, 82b,
82c, 82d, 82e ... Pressure reducing device Best Mode for Carrying Out
the Invention 



[0014]       The best mode for carrying out the invention
(hereinafter, the embodiment of the invention) is described in detail
below. The present invention is not limited to the following
embodiments, and can carry out with various modifications within a
scope of its gist. Further, the drawings used are to explain the
present embodiment, and do not show the actual size. [0015]
(Polycarbonate)       A polycarbonate used in the present embodiment
is produced by an ester exchange reaction between a dihydroxy
compound and a carbonic diester.       The dihydroxy compound
preferably includes an aromatic dihydroxy compound. The polycarbonate
preferably includes an aromatic polycarbonate produced by a melt
polycondensation based on an ester exchange reaction between an
aromatic dihydroxy compound and a carbonic diester.       A method of
producing an aromatic polycarbonate by continuously conducting a melt
polycondensation reaction using an aromatic dihydroxy compound and a
carbonic diester as raw materials in the presence of an ester
exchange catalyst (melt process) is described below. [00163 



(Aromatic dihydroxy compound)       The aromatic dihydroxy compound
used in the present embodiment includes a compound represented by the
following general formula (1). [0017] [Chem. 1] General Formula (1)
HO y A--(1)-OH ( X )p [0018]       In the general formula (1), A
represents a single bond, a straight-chain, branched or cyclic
divalent hydrocarbon group having from 1 to 10 carbon atoms which may
be substituted, or a divalent group represented by -0-, -S-, -CO- or
-SO2-. X and Y represent a halogen atom or a  



hydrocarbon group having from 1 to 6 carbon atoms. p and q are an
integer of 0 or 1. X and Y, and p and q may be the same or different,
respectively. [0019]       Specific examples of the aromatic
dihydroxy compound include bisphenols such as
bis(4-hydroxydiphenyl)methane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(4-hydroxy-3- methylphenyl)propane,
2,2-bis(4-hydroxy-3-t-butylpheny1)-
propane,2,2-bis(4-hydroxy-3,5-dimethylphenyl)propane,
2,2-bis(4-hydroxy-3,5-dibromophenyl)propane,4,4-bis(4-
hydroxyphenyl)heptane and 1,1-bis(4-hydroxypheny1)- cyclohexane;
biphenols such as 4,4'-dihydroxyhiphenyl and
3,3',5,5'-tetramethy1-4,4'-dihydroxybiphenyl; bis(4-
hydroxyphenyl)sulfone, bis(4-hydroxyphenyl)sulfide, bis(4-
hydroxyphenyl)ether, and bis(4-hydroxyphenyl)ketone.       Of those,
2,2-bis(4-hydroxyphenyl)propane (bisphenol A, hereinafter sometimes
abbreviated as BPA) is preferable. Those aromatic dihydroxy compounds
can he used alone or as mixtures of two or more thereof. [0020]
(Carbonic diester)       The carbonic diester used in the present
embodiment includes a compound represented by the following general
formula (2) 



[0021] [Chem. 2] General Formula (2)  0 A'-0 [0022]        In the
general formula (2), A' represents a straight-chain, branched or
cyclic monovalent hydrocarbon group having from 1 to 10 carbon atoms
which may be substituted. Two A's may be the same or different.
Examples of the substituent on A' include a halogen atom, an alkyl
group having from 1 to 10 carbon atoms, an alkoxy group having from 1
to 10 carbon atoms, a phenyl group, a phenoxy group, a vinyl group, a
cyano group, an ester group, an amido group and nitro group. [D0231 



Specific examples of the carbonic diester include diphenyl carbonate;
a substituted diphenyl carbonate such as ditolyl carbonate; and a
dialkyl carbonate such as dimethyl carbonate, diethyl carbonate and
di-t-butyl carbonate.        Of those, diphenyl carbonate
(hereinafter sometimes abbreviated as DPC) and a substituted diphenyl
carbonate are preferable. Those carbonic diesters can be used alone
or as mixtures of two or more thereof. [0024] The carbonic diester
may be replaced by dicarboxylic  acid or dicarboxylic ester in an
amount of preferably 50 mol% or less, and more preferably 30 mol% or
less.       The representative dicarboxylic acid or dicarboxylic
ester includes terephthalic acid, isophthalic acid, diphenyl
terephthalate and diphenyl isophthalate. When the carbonic diester is
replaced by such a dicarboxylic acid or dicarboxylic ester, a
polyester carbonate is obtained. [0025] Those carbonic
diesters(including the above replaced dicarboxylic acid or
dicarboxylic ester, and hereinafter the same) are used in an amount
excess to the aromatic dihydroxy compound. 



Specifically, the carbonic diester is used in a molar ratio of
generally from 1.01 to 1.30, and preferably from 1.02 to 1.20, to the
aromatic dihydroxy compound. Where the molar ratio is excessively
small, terminal OH group of the aromatic polycarbonate obtained
increases, and there is the tendency that thermal stability of a
resin deteriorates. On the other hand, where the molar ratio is
excessively large, reaction rate of the ester exchange reaction
lowers, and there is the tendency that it is difficult to produce an
aromatic. polycarbonate having the desired molecular weight.
Additionally, residual amount of a carbonic diester in a resin
increases, and this may result in the cause of odor at the time of
processing and forming a molded product, which is not  preferred.
[0026] (Ester exchange catalyst)       The ester exchange catalyst
used in the present embodiment includes catalysts generally used in
producing a polycarbonate by an ester exchange method, and is not
particularly limited. In general, examples of the catalyst include
basic compounds such as an alkali metal compound, an alkaline earth
metal compound, a basic boron compound, a basic phosphorus compound,
a basic ammonium compound, and an amine compound.       Of those
ester exchange catalysts, an alkali metal compound is practically
desirable. Those ester exchange catalysts may be used alone or as
mixtures of two or more thereof.       The ester exchange catalyst is
used in a range of generally from 1x10-9 to 1x10-1 mol, and
preferably from lx10-7 to lx10-2 mol, per mole of the aromatic
dihydroxy compound. [0027]       The alkali metal compound includes
inorganic alkali metal compounds such as hydroxides, carbonates and
hydrogen carbonate compounds of alkali metals; and organic alkali
metal compounds such as salts of alkali metals with alcohols, phenols
or organocarboxylic acids. Examples of the alkali metal include
lithium, sodium, potassium, rubidium and cesium. 



Of those alkali metal compounds, a cesium compound is preferable, and
cesium carbonate, cesium hydrogen carbonate and cesium hydroxide are
particularly preferable. [0028]        Examples of the alkaline earth
metal compound include inorganic alkaline earth metal compounds such
as hydroxides or carbonates of alkaline earth metals; and salts of
alkaline earth metals with alcohols, phenols and organocarboxylic
acids. Examples of the alkaline earth metal include calcium,
strontium and barium. [0029]        Examples of the basic boron
compound include a sodium salt, a potassium salt, a lithium salt, a
calcium salt, a magnesium salt, a barium salt and a strontium salt of
a boron compound. Examples of the boron compound include tetramethyl
boron, tetraethyl boron, tetrapropyl boron, tetrabutyl boron,
trimethylethyl boron, trimethylbenzyl boron, trimethylphenyl boron,
triethylmethyl boron, triethylbenzyl boron, triethylphenyl boron,
tributylbenzyl boron, tributylphenyl boron, tetraphenyl boron,
benzyltriphenyl boron, methyltriphenyl boron and butyltriphenyl
boron. [0030]       Examples of the basic phosphorus compound include
trivalent phosphorus compounds such as triethylphosphine,
tri-n-propylphosphine, triisopropylphosphine, tri-n-butylphosphine,
triphenylphosphine and tributylphosphine; and  quaternary phosphonium
salts derived from those compounds. [0031]        Examples of the
basic ammonium compound include
tetramethylammoniumhydroxide,tetraethylammonium 



hydroxide, tetrapropylammonium hydroxide, tetrabutylammonium
hydroxide, trimethylethylammonium hydroxide, trimethylbenzylammonium
hydroxide, trimethylphenylammonium hydroxide, triethylmethylammonium
hydroxide, triethylbenzylammonium hydroxide, triethylphenylammonium
hydroxide, tributylbenzylammonium hydroxide, tributylphenylammonium
hydroxide, tetraphenylammonium hydroxide, benzyltriphenylammonium
hydroxide, methyltriphenylammonium hydroxide and
butyltriphenylammonium hydroxide. [0032]        Examples of the amine
compound include 4-aminopyridine, 2-aminopyridine,
N,N-dimethy1-4-aminopyridine, 4-diethylaminopyridine,
2-hydroxypyridine, 2-methoxypyridine, 4-methoxypyridine,
2-dimethylaminoimidazole, 2- methoxyimidazole, imidazole,
2-mercaptoimidazole, 2- methylimidazole and aminoquinoline. [0033]
(Production method of aromatic polycarbonate)       A production
method of an aromatic polycarbonate is described below.       The
production of an aromatic polycarbonate is conducted by preparing a
molten mixture of an aromatic dihydroxy compound and a carbonic
diester compound as raw  materials (raw material preparation step)
and subjecting those compounds to a multi-stage polycondensation
reaction in the presence of an ester exchange reaction catalyst under
a molten state using plural reactors (polycondensation step). The
reaction method may be any of a batchwise method, a continuous
method, and a combination of a batchwise method and a continuous
method. The reactors used comprise a plurality of vertical reactors
and the subsequent at least one horizontal reactor. In general, those
reactors are arranged in series, and treatment is conducted
continuously.        After the polycondensation step, the reaction is
stopped, and a step of devolatilization removing unreacted raw
materials and reaction by-products in a molten reactant, a step of
adding a heat stabilizer, a release agent, a colorant and the like, a
step of forming the aromatic polycarbonate into pellets having a
given particle size, and other steps may appropriately be added. 



Each step of the production method is described below. [0034] (Raw
material preparation step)        An aromatic dihydroxy compound and
a carbonic diester used as raw materials of an aromatic polycarbonate
are generally prepared as a molten mixture of raw materials using a
batchwise, semibatchwise or continuous stirring tank type apparatus
in an atmosphere of an inert  gas such as nitrogen or argon. For
example, in the case of using bisphenol A as the aromatic dihydroxy
compound and diphenyl carbonate as the carbonic diester, temperature
of melt mixing is selected from a range of generally from 20 to 180C,
and preferably from 125 to 160C.       In this case, proportions of
the aromatic dihydroxy compound and the carbonic diester are adjusted
such that the carbonic diester is excess, and are adjusted such that
the carbonic diester is a proportion of generally from 1.01 to 1.30
mol, and preferably from 1.02 to 1.20 mol, per mole of the aromatic
dihydroxy compound. [0035] (Polycondensation step) 



Polycondensation by an ester exchange reaction between the aromatic
dihydroxy compound and the carbonic diester is continuously conducted
by a multi-stage step of generally 2 stages or more, and preferably
from 3 to 7 stages. Specific reaction conditions are that temperature
is in a range of from 150 to 320C, pressure is in a range of from
normal pressures to 0.01 Torr (1.33 Pa), and an average residence
time is in a range of from 5 to 150 minutes.       In each reactor of
a multi-stage step, further high temperature and further high degree
of vacuum are set stepwise within the above reaction conditions in
order to further effectively discharge phenol by-produced with the
progress of the polycondensation reaction outside the system. It is
preferable to set to a temperature as low as possible and a residence
time as short as possible to prevent deterioration of quality such as
hue of the aromatic polycarbonate obtained. [0036]        Where the
polycondensation step is conducted by a multi-stage step, generally a
plurality of reactors including a vertical stirring reactor are
provided, thereby increasing an average molecular weight of a
polycarbonate resin. The reactors provided are generally 3 to 6, and
preferably 4 to 5.        Examples of the reactor used include a
stirring tank type reactor, a thin film reactor, a centrifugal thin
film evaporation reactor, a surface renewal type twin-screw kneading
reactor, a twin-screw horizontal stirring reactor, a wet wall type
reactor, a perforated plate type reactor which polymerizes while
freely dropping, and a wire-equipped perforated plate type reactor
which polymerizes while dropping along the wire. [0037]
Examples of the type of the stirring blade in the vertical stirring
reactor include a turbine blade, paddle blade, a fardler blade, an
anchor blade, a FULLZONE blade (manufactured by Shinko Pantek Co.,
Ltd.), a sanmeler blade (manufactured by Mitsubishi Heavy Industries,
Ltd.), a MAXBLEND blade (manufactured by Sumitomo Heavy  



Industries, Ltd.), a helical ribbon blade, and a lattice-type
twisting blade (manufactured by Hitachi, Ltd.). [0038]
Furthermore, the horizontal stirring reactor means a reactor that an
axis of revolution of a stirring blade is horizontal (horizontal
direction). Examples of the stirring blade in the horizontal stirring
reactor include single shaft stirring blades such as a disc type and
a paddle type, and two-shaft stirring blades such as HVR, SCR, N-SCR
(manufactured by Mitsubishi Heavy Industries, Ltd.), Bivolac
(manufactured by Sumitomo Heavy Industries, Ltd.), a spectacle-shaped
blade and a lattice-type blade (manufactured by Hitachi, Ltd.).
[0039]        The ester exchange catalyst used in polycondensation be
the aromatic dihydroxy compound and the carbonic diester compound is
generally previously provided as an aqueous solution. Concentration
of the catalyst aqueous solution is not particularly limited, and
adjusted to an optional concentration according to solubility of a
catalyst in water. Other solvent such as acetone, alcohol, toluene or
phenol can be selected in place of water.        Properties of water
used for dissolution of the catalyst are not particularly limited so
long as kind and concentration of impurities contained are constant.
In general, distilled water, deionized water and the like are
preferably used.  [0040] (Production apparatus)       One example of
the production method of an aromatic polycarbonate to which the
present embodiment is applied is specifically described below based
on the Drawing. 



Fig. 1 is a view showing one example of a production apparatus of an
aromatic polycarbonate. In the production apparatus shown in Fig. 1,
an aromatic polycarbonate is produced through a raw material
preparation step which prepares an aromatic dihydroxy compound and a
carbonic diester as raw materials, and a polycondensation step which
conducts a polycondensation reaction of those raw materials in a
molten state using plural reactors.        Subsequently, the reaction
is stopped, and pellets of the aromatic polycarbonate are formed
through a step of devolatilization removing unreacted raw materials
and reaction by-products in a molten reactant (not shown), a step of
adding a heat stabilizer, a release agent, a colorant and the like
(not shown), and a step of forming the aromatic polycarbonate into
pellets having a given particle size (not shown). [0041]       A raw
material mixing tank 2a and a raw material supply pump 4a for
supplying the raw materials prepared to a polycondensation step are
provided in the raw material preparation step. An anchor type
stirring blade 3a is provided in the raw material mixing tank 2a.
Further, to the raw material mixing tank 2a, DEC as the carbonic
diester is supplied in a molten state from a DPC supply port la-1,
and BPA as the aromatic dihydroxy compound is supplied in a powder
state from a EPA supply port lb, and EPA is melted in a molten DPC.
[0042]       A first vertical stirring reactor 6a, a second vertical
stirring reactor 6b, a third vertical stirring reactor 6c and a
fourth vertical stirring reactor 6d which are connected in series,
and a fifth horizontal stirring reactor 9a connected to the
subsequent stage of the fourth vertical stirring reactor 6d in series
are provided in the polycondensation step. MAXBLEND blades 7a, 7b and
7c are provided in the first vertical stirring reactor 6a, the second
vertical stirring reactor 6b and the third vertical stirring reactor
6c, respectively. A helical ribbon blade 7d is provided in the fourth
vertical stirring reactor 6d. Furthermore, a stirring blade 10a is
provided in the fifth horizontal stirring reactor 9a. [0043]
Distillation pipes 8a, 8b, Bo, 8d and Be for discharging by-products
or the like formed by polycondensation reaction are fitted to five
reactors, respectively. The distillation pipes 8a, 8b, Sc, 8d and Be
are connected to condensers 81a, 81b, 81c 81d and 81e, respectively,
and each reactor is maintained in a given reduced pressure state by
pressure reducing devices 82a, 



82b, 82c, 82d and 82e. [0044]        In the production apparatus of
an aromatic polycarbonate shown in Fig. 1, a DPC melt prepared at a
given temperature in a nitrogen gas atmosphere and a BPA powder
weighed in a nitrogen gas atmosphere are continuously supplied to the
raw material mixing tank 2a from the DPC supply port la-1 and the SPA
supply port lb, respectively.        Next, the molten mixture of raw
materials is continuously supplied to the first vertical stirring
reactor 6a through the raw material supply pump 4a. Cesium carbonate
in a form of an aqueous solution as a catalyst is continuously
supplied from the catalyst supply port 5a in the course of a transfer
piping of the molten mixture of raw materials. [0045]        The
first vertical stirring reactor 6a keeps, for example, a temperature
of 220C, a pressure of 13.33 kPa (100 Torr) and the number of
revolutions of MAXBLEND blade 7a of 160 rpm in a nitrogen atmosphere,
and maintains a liquid level constant such that the average residence
time is 60 minutes while distilling by-produced phenol from the
distillation pipe 8a, and polycondensation reaction is conducted.
Next, a molten reactant discharged from the first vertical stirring
reactor 6a is then continuously supplied  to the second vertical
stirring reactor 6b, the third vertical stirring reactor 6c, the
fourth vertical stirring reactor 6d and the fifth horizontal reactor
9a successively, and polycondensation reaction proceeds. Reaction
conditions in each reactor are respectively set to be high
temperature, high degree of vacuum and low stirring rate with the
progress of polycondensation reaction. During the polycondensation
reaction, the liquid level is controlled such that the average
residence time in each reactor is, for example, about 60 minutes, and
in each reactor, by-produced phenol is distilled from the
distillation pipes 8b, Sc, 8d and Be. 



[0046]        In the present embodiment, by-products such as phenol
are continuously liquefied and recovered from the condensers 81a and
81b fitted to the first vertical stirring reactor 6a and the second
vertical stirring reactor 6b, respectively. Furthermore, cold traps
(not shown) are provided in the condensers 81c, 81d and 81e fitted to
the third vertical stirring reactor 6c, the fourth vertical stirring
reactor 6d and the fifth horizontal reactor 9a, respectively, and
by-products are continuously solidified and recovered. [0047] (Start
of melt polycondensation in continuous production apparatus) In the
present embodiment, the melt polycondensation  based on an ester
exchange reaction between an aromatic dihydroxy compound and a
carbonic diester is started according to the following procedure.
In the continuous production apparatus shown in Fig. 1, five reactors
(first vertical stirring reactor 6a, second vertical stirring reactor
6b, third vertical stirring reactor 6c, fourth vertical stirring
reactor 6d and fifth horizontal stirring reactor 9a) connected in
series are previously set to inner temperature and degree of vacuum
according to melt polycondensation based on an ester exchange
reaction,-respectively.       The inner temperature and degree of
vacuum of each reactor are not particularly limited, and are
generally as follows. (First vertical stirring reactor 6a) 



Inner temperature: 200 to 250C       Degree of vacuum: Normal
pressure to 13.3 kPa (Second vertical stirring reactor 6b) Inner
temperature: 200 to 250C Degree of vacuum: 70 kPa to 10 kPa (Third
vertical stirring reactor 6c) Inner temperature: 240 to 320C Degree
of vacuum: 10 kPa to 0.1 kPa (Fourth vertical stirring reactor 6d)
Inner temperature: 240 to 320C Degree of vacuum: 1,000 Pa to 1 Pa 



(Fifth horizontal stirring reactor 9a)  Inner temperature: 240 to
320C Degree of vacuum: 500 Pa to 1 Pa [0048]        Separately, an
aromatic dihydroxy compound and a carbonic diester are mixed in the
predetermined molar ratio in the raw material mixing tank 2a in a
nitrogen gas atmosphere to obtain a molten mixture of raw materials.
Subsequently, after inner temperature and degree of vacuum of the
above-described five reactors reach in a range of from -5% to +5% of
the predetermined value, respectively, the molten mixture of raw
materials separately prepared in the raw material mixing tank 2a is
continuously supplied to the first vertical stirring reactor 6a.
Simultaneously with the start to supply the molten mixture of raw
materials,a catalyst is continuously supplied to the first vertical
stirring reactor 6a from the catalyst supply port 5a to start melt
polycondensation based on an ester exchange reaction. [0049]
In the first vertical stirring reactor 6a in which melt
polycondensation is conducted, liquid level of the molten reactant is
maintained constant so as to become the predetermined average
residence time. A method of maintaining liquid level in the first
vertical stirring reactor 6a constant includes a method of
controlling opening of a valve (not shown) provided in a polymer
discharge line at the tank bottom. 



The average residence time in the first vertical stirring reactor 6a
is not particularly limited, and is generally from 30 to 120 minutes.
[0050]       Subsequently, the molten reactant is discharged from the
bottom of the first vertical stirring reactor 6a, and is then
continuously supplied to the second vertical stirring reactor 6b, the
third vertical stirring reactor 6c, the fourth vertical stirring
reactor 6d and the fifth horizontal stirring reactor 9a,
successively.       During the melt polycondensation reaction, the
liquid level in each reactor is controlled so as to become the
predetermined average residence time. The average residence time in
each reactor is not particularly limited, and is generally from 30 to
120 minutes.        Phenol simultaneously by-produced with the melt
polycondensation reaction in each reactor is distilled away outside
the system from distillation pipes (8a, 8b, Bc, 8d and Be) fitted to
each reactor. [0051]       As described above, the present embodiment
is that in the continuous production apparatus shown in Fig. 1, after
inner temperature and pressure of five reactors reach the. prescribed
values, the molten mixture of raw materials and the catalyst are
continuously supplied, and melt polycondensation based on an ester
exchange reaction is started.           Due to this, the average
residence time of the molten reactant in each reactor is equal to
that during a steady operation just after the start of the melt
polycondensation. As a result, the molten reactant does not receive
thermal history more than necessary, and crystallized foreign matters
and foreign matters such as gel and scorch, generated in the aromatic
polycarbonate resin obtained are reduced. 



[00523  (Stop of melt polycondensation and washing of apparatus in
continuous production apparatus)        In the present embodiment,
the continuous production of an aromatic polycarbonate resin by melt
polycondensation is stopped by the following procedure, and the
production apparatus is washed.        In the production apparatus
shown in Fig.1, production operation of an aromatic polycarbonate
resin having the predetermined viscosity average molecular weight
(Mvl) is conducted for the predetermined period of time (tl), and
production of an aromatic polycarbonate resin having a viscosity
average molecular weight (Mv2) lower than the viscosity average
molecular weight (Mv1) is then conducted for the predetermined period
of time (t2). Thereafter, supply of the molten mixture of raw
materials and the catalyst is stopped to stop production operation.
The viscosity average molecular weight (My') of the aromatic
polycarbonate resin produced in the continuous  production operation
of the former stage is not particularly limited, and is generally
from 15,000 to 40,000. The viscosity average molecular weight (Mv2)
of the aromatic polycarbonate resin produced in the continuous
production operation of the latter stage is generally preferably from
10,000 to 20,000. The operation time (t2) for producing the aromatic
polycarbonate in the latter stage is generally equal to or more than
the sum of the residence time (0) of the all reactors, and is
preferably 40 or more. [0053]        A method of producing an
aromatic polycarbonate resin having a low viscosity average molecular
weight (Mv2) in the latter stage production operation before stopping
the continuous production of an aromatic polycarbonate resin by melt
polycondensation is not particularly limited, and generally employs a
method of increasing a molar ratio of a carbonic diester in the
molten mixture of raw materials as compared with the case of the
former stage continuous operation. [0054] 



In the present embodiment, after stopping the continuous operation,
the molten reactant can be discharged from the production apparatus
described hereinafter in a short period of time by producing an
aromatic polycarbonate resin having a low viscosity average molecular
weight (Mv2) in the latter stage  production operation.
Furthermore, in discharging the molten reactant containing an
aromatic polycarbonate resin having a low viscosity average molecular
weight (Mv2), high molecular weight components in the production
apparatus system are washed away, and washing efficiency of the
post-step can be increased. /Moreover, due to the increase in the
washing efficiency, residual resin in reservoir portions in piping
and the like is reduced, and foreign matters such as scorch can be
prevented from being generated when restarting. [0055]
Subsequently, a washing method of the continuous production apparatus
is described.       In the present embodiment, after stopping
production operation, the production apparatus shown in Fig. 1 is
washed with a molten mixture of an aromatic dihydroxy compound and a
carbonic diester, and then washed with an aromatic monohydroxy
compound.       In the production apparatus shown in Fig. 1, after
stopping the supply of the molten mixture of raw materials and the
catalyst, a purge valve (not shown) at the bottom of the fifth
horizontal stirring reactor 9a is opened to initiate discharging a
molten reactant while connecting five reactors in series. By the
start of discharging the molten reactant from the bottom of the fifth
horizontal stirring reactor 9a, the molten reactants remained in the
first vertical stirring reactor 6a to the fourth vertical stirring
reactor 6d are successively sent to the fifth horizontal stirring
reactor 9a. Finally, the molten reactant in the fifth horizontal
stirring reactor 9a is discharged, thereby all of molten reactants in
the production apparatus are discharged. 



[0056]        Thus, in the present embodiment, after stopping
production operation, the molten reactants in five reactors are not
discharged from the bottom of the respective reactors, but are
successively sent to from the first vertical stirring reactor 6a to
the fifth horizontal stirring reactor 9a, and finally discharged from
the fifth horizontal stirring reactor 9a.        By this, it is not
necessary to provide the respective purge valve for discharging a
molten reactant at each reactor, thereby making it possible to reduce
the number of purge valve. As a result, it is possible to suppress
deterioration of a resin due to formation of liquid reservoir at a
purge valve and formation of foreign matters due to the same. [0057]
Subsequently, pressure in each reactor is recovered, and a valve (not
shown) of a transfer pipe which connects each reactor is shut. Next,
a molten mixture of raw materials, which a molten mixture of an
aromatic dihydroxy compound and a carbonic diester, is supplied as a
washing  liquid for washing the production apparatus to the first
vertical stirring reactor 6a from the raw material mixing tank 2a. In
this case, the supply amount of the molten mixture of raw materials
supplied to the first vertical stirring reactor 6a is not
particularly limited, and is generally an amount or less of the
amount supplied at the steady operation. (00581        Next, the
molten mixture of raw materials supplied to the first vertical
stirring reactor 6a is stirred in the first vertical stirring reactor
6a for the predetermined period of time. The time at which the molten
mixture of raw materials is stirred in the first vertical stirring
reactor 6a is not particularly limited, and is generally from 0.5 to
12 hours.        Thereafter, a valve (not shown) on a transfer pipe
between the first vertical stirring reactor 6a and the second
vertical stirring reactor 6b is opened, and the molten mixture of raw
materials in the first vertical stirring reactor 6a is sent to the
second vertical stirring reactor 6b, and stirred in the second
vertical stirring reactor 6b for the predetermined period of time. 



Subsequently, the molten mixture of raw materials is successively
sent from the second stirring vertical reactor 6b to the third
vertical stirring reactor 6c, the fourth vertical stirring reactor 6d
and the fifth horizontal stirring reactor 9a, and the similar
operation  is conducted in the respective reactor.Finally, the molten
mixture of raw materials is discharged from a purge valve (not shown)
of the fifth horizontal stirring reactor 9a. [0059]       Next, the
inner temperature of each reactor is adjusted, and a valve (not
shown) connecting each reactor is again shut. The inner temperature
is not particularly limited, and is generally from 150 to 200C.
Subsequently,phenolwhichisanaromatic monohydroxy compound as a
washing liquid for washing the production apparatus is supplied to
the first vertical stirring reactor 6a, and stirred under slightly
reduced pressure for the predetermined period of time. In this case,
the amount of phenol supplied to the first vertical stirring reactor
6a is not particularly limited, and is generally about 0.1 to 1.5
times the amount of the raw material liquid supplied at a steady
operation. The pressure of the first vertical stirring reactor 6a is
generally from 101.3 to 33.3 kPa. Time that phenol is stirred in the
first vertical stirring reactor 6a is not particularly limited, and
is generally from 0.5 to 24 hours. [0060]       Next, a valve (not
shown) on a transfer pipe between the first vertical stirring reactor
6a and the second vertical stirring reactor 6b is opened, and the
phenol in 



the first vertical stirring reactor 6a is sent to the second vertical
stirring reactor 6b, and stirred in the second vertical stirring
reactor 6b for the predetermined period of time.       Subsequently,
the phenol is successively sent from the second vertical stirring
reactor 6b to the third vertical stirring reactor 6c, the fourth
vertical stirring reactor 6d and the fifth horizontal vertical
stirring reactor 9a, and the similar operation is conducted in the
respective reactor. Finally, the phenol is discharged as a phenol
waste liquid from a purge valve (not shown) of the fifth horizontal
stirring reactor 9a. [0061]        Thus, in the present embodiment,
after stopping the production operation, the inside of the production
apparatus is first washed with a molten mixture of an aromatic
dihydroxy compound and a carbonic diester as raw material monomers.
By this, depolymerization of polymers remained in the production
apparatus is accelerated, and by discharging a molten mixture of raw
material monomers, almost all of polymers remained can be removed.
Furthermore, in the washing with phenol subsequently conducted, it is
possible to reduce the amount of phenol used, and additionally it is
possible to shorten the washing time. [0062]
Furthermore,inthepresentembodiment,in   continuously producing an
aromatic polycarbonate resin by the continuous production apparatus
equipped with plural reactors shown in Fig. 1, the following
procedures are preferred. According to the above-described
procedures, after a steady operation, an aromatic polycarbonate resin
having a low viscosity average molecular weight (Mv2) as compared
with an aromatic polycarbonate resin produced in a steady operation
is produced in the latter stage production operation conducted for
the predetermined period of time. After stopping the continuous
operation, the inside of the apparatus from which a molten reactant
has been discharged is washed with a molten mixture of an aromatic
dihydroxy compound and a carbonic diester and then with an aromatic
monohydroxy compound. Next, in restarting the same production
apparatus, according to the above-described procedures, inner
temperature and pressure of plural reactors are set to the
predetermined values at a steady operation, after the inner
temperature and pressure of those reactors reach the predetermined
values, a molten mixture of raw materials and a catalyst are
continuously supplied to the reactor, and melt polycondensation based
on an ester exchange reaction is started. 



[0063] Thepresentinventionisdescribedfurther specifically based on
the Examples. However, the present invention is not limited to the
following Examples so far  as it does not depart from its
gist.Polycarbonates obtained in the Examples and the Comparative
Examples were analyzed by the following measurement methods. [0064]
(1) Viscosity average molecular weight (Mv)       A viscosity average
molecular weight (Mv) was obtained by preparing a methylene chloride
solution of an aromatic polycarbonate (concentration (C): 0.6 g/dl),
measuring a specific viscosity (nsp) of this solution at a
temperature of 20C using Ubbellohde viscometer, and calculating by
the following equations. 



nsp/C=[n](1+0.28 nsp) [n]=1.23x10-1Mv"3 [0065]  (2) Number (N) of
transparent foreign matters of 10 pm or more (unit: number/g)
An aromatic polycarbonate was dried at 120C for 6 hours or longer in
a nitrogen atmosphere, and film-formed into a film having a thickness
of 70Rm using a single-screw 30 mm extruder (manufactured by Isuzu
Kakoki Co., Ltd.). Five sheets each having a size of 9 cm x 50 cm
(about 4 g) were cut out of this sheet. Core-free transparent foreign
matters (=fish eye) were marked on each sheet, and size and number of
those transparent foreign matters were measured using a
stereomicroscope of 200 magnifications. In the measurement, planar
boundary of core-free   transparent foreign matter was determined by
the difference in refractive index to circumference, and its size was
considered as the maximum distance between two points on the planar
boundary line. The total of transparent foreign matters having a size
of 10 p.m was counted, and the number of foreign matters per 1 g was
calculated, and used as "number (N) of transparent foreign matters of
10 pm or more". [0066] (3) Inspection of film appearance 



The film prepared in (2) above was visually observed, and the
appearance was evaluated by the following criteria. Good: Film
surface is transparent and uniform. Poor: Film surface is opaque or
rough. [0067] (4) Plate color tone (II)       A flat plate (60 mm x
60 mm x 3.2 mm) of an aromatic polycarbonate was formed by injection
molding (barrel temperature: 360C, mold temperature: 80C), and yellow
index (II) of this flat plate was measured with a spectrophotometric
instrument (CM-3700d, a product of Minolta Co., Ltd.). Color tone is
good as the value is small. Example 1 [0068]       An aromatic
polycarbonate was produced by the continuous production apparatus
having four vertical  



stirring reactors and one horizontal stirring reactor shown in the
above-mentioned Fig. 1 under the following conditions.        Each
reactor was previously set to inner temperature and degree of vacuum
according to the predetermined conditions as follows.        (First
vertical stirring reactor 6a): 220C, normal pressure (Second vertical
stirring reactor 6b): 220C, 13.3 kPa (Third vertical stirring reactor
6c): 240C, 2 kPa (Fourth vertical stirring reactor 6d): 270C, 67 Pa
(Fifth horizontal stirring reactor 9a): 290C, 67 Pa [0069]
Separately, bisphenol A (BPA) and diphenyl carbonate (DPC) were mixed
in a constant molar ratio (DPC/BPA=1.040) in a nitrogen gas
atmosphere in the raw material preparation step, and heated at 140C
to obtain a molten mixture of raw materials.        Subsequently, the
molten mixture of raw materials was continuously supplied to the
first vertical stirring reactor 6a having the temperature and
pressure controlled in a range of 5% of the above-mentioned
predetermined temperature and degree to vacuum through a raw material
introduction pipe heated to 140C, and the liquid level was maintained
constant while controlling opening of a valve (not shown) provided in
a polymer discharge line of  



the bottom such that the average residence time is 60 minutes.
Simultaneously with starting the supply of the molten mixture of raw
materials, a cesium carbonate aqueous solution as a catalyst was
continuously supplied to the first vertical stirring reactor 6a from
a catalyst supply port 5a in a proportion of 0.35 gmol per mole of
bisphenol A. [0070]        A molten reactant discharged from the
bottom of the first vertical stirring reactor 6a was then
continuously supplied to the second vertical stirring reactor 6b, the
third vertical stirring reactor 6c, the fourth vertical stirring
reactor 6d and the fifth horizontal stirring reactor 9a,
successively.        During the polymerization reaction, the liquid
level was controlled such that the average residence time in each
reactor is 60 minutes, and phenol by-produced simultaneously with the
polymerization reaction was distilled away.Production rate of an
aromatic polycarbonate is 50 kg/hr.The aromatic polycarbonate thus
obtained had a viscosity average molecular weight (Mv) of 25,000.
[0071]        Next, the molten reactant discharged from the fifth
horizontal stirring reactor 9a was introduced into a twin-screw
extruder (L/D=42, barrel temperature: 240C) in a 



molten state with a gear pump, and 7 ppm of butyl ptoluenesulfonate
was added thereto. The molten reactant was pelletized through a
polymer filter (leaf disc type).        The polymer filter used here
is that 135 woven metal wire-made leaf discs having an absolute
filtration accuracy of 40 gm are put on a center post. In the use,
before passing a molten reactant through the polymer filter, the
polymer filter was previously heated to 280C at a flow rate of 5
ml/min for 36 hours in a nitrogen atmosphere, and then used. The
pellets thus obtained were molded into a film and a plate, and the
number (N) of transparent foreign matters of 10 gm or more, film
appearance inspection and plate color tone (YI) were measured on the
film and plate. The results are shown in Table 1. Example 2 [00723
After conducting the production operation of an aromatic
polycarbonate by the continuous production apparatus shown in Fig. 1
for 100 hours under the same conditions as in Examples 1, the molar
ratio of BPA and DPC was changed D9C/BPA=1.060, the inner temperature
of the fourth vertical stirring reactor 6d was changed 260C, the
inner temperature of the fifth horizontal stirring reactor 9a was
changed 265C, and the production operation was further conducted for
24 hours, thereby obtaining an aromatic polycarhonate having a
viscosity average  molecular weight (Mv) of 15,000.
Thereafter, the supply of the molten mixture of raw material and the
catalyst was stopped, and the molten reactant in the reactor was
successively discharged from the first vertical stirring reactor 6a.
Subsequently, pressure in each reactor was recovered, and 20 kg of
the molten mixture of raw materials was supplied to the first
vertical stirring reactor 6a from the raw material mixing tank 2a.
[0073] 



After stirring the molten mixture of raw materials in the first
vertical stirring reactor 6a for 2 hours, the molten mixture of raw
materials in the first vertical stirring reactor 6a was transferred
to the second vertical stirring reactor 6b, and stirred therein for 2
hours. Subsequently, the same operation was performed in the third
vertical stirring reactor 6c, the fourth vertical stirring reactor 6d
and the fifth horizontal stirring reactor 9a, successively, and
finally the molten mixture of raw materials was discharged from a
purge valve (not shown) of the fifth horizontal stirring reactor 9a.
[0074]       Temperature of each reactor was set to 180C, 60 kg of
phenol was supplied to the first vertical stirring reactor 6a and
stirred therein for 5 hours under slightly reduced pressure, and the
phenol was then transferred to the second vertical stirring reactor
6b. Subsequently,  the same operation was performed in the third
vertical stirring reactor 6c, the fourth vertical stirring reactor 6d
and the fifth horizontal stirring reactor 9a, successively, and
finally phenol waste liquid was withdrawn from the fifth horizontal
stirring reactor 9a.        One month later, continuous
polymerization operation of an aromatic polycarbonate was conducted
using the continuous production apparatus to which the
above-described washing operation had been conducted, under the same
conditions as in Example 1. The pellets thus obtained were molded
into a film and a plate, and the number (N) of transparent foreign
matters of 10 gm or more, film appearance inspection and plate color
tone (YI) were measured on the film and plate. The results are shown
in Table 1. [0075] [Comparative Example 1]       In the continuous
production apparatus shown in Fig. 1, each reactor was set to 140C
and normal pressures. Next, a molten mixture of BPA and DPC as raw
materials was supplied to each reactor so as to become the
predetermined liquid level. Subsequently, each reactor was set to the
same temperature and pressure as in Example 1, and after each reactor
reached the predetermined temperature and pressure, the molten
mixture was stirred for 60 minutes. Thereafter, continuous
polymerization was started, and continuous polymerization operation
was conducted under  



the same conditions as in Example 1.        The pellets thus obtained
were molded into a film and a plate, and the number (N) of
transparent foreign matters of 10 pm or more, film appearance
inspection and plate color tone (YI) were measured on the film and
plate. The results are shown in Table 1. Twenty hours were required
until the same plate color tone (YI) as in Example 1 was obtained.
[0076] [Comparative Example 2]        In Comparative Example 1, the
molten mixture of BPA and DEC as raw materials was supplied to only
the first vertical stirring reactor 6a up to the predetermined liquid
level. Next, the temperature and pressure of the first vertical
stirring reactor 6a were set to the same conditions as in Example 1,
and after reaching the predetermined temperature and pressure, the
molten mixture was stirred for 60 minutes. Thereafter, simultaneously
with starting the supply of the molten mixture of raw materials to
the second vertical stirring reactor 6b, a molten mixture of raw
material was supplied to the first vertical stirring reactor 6a from
the raw material mixing tank 2a, and continuous polymerization
operation was conducted under the same conditions as in Example 1.
The pellets thus obtained were molded into a film and a plate, and
the number (N) of transparent foreign matters of 10 pm or more, film
appearance inspection and  plate color tone (YI) were measured on the
film and plate. The results are shown in Table 1. [0077] [Table 1] 



Example 1 Example 2 Comparative Example 1 Comparative Example 2
Viscosity average molecular weight (Mv) 



25,000 25,100 24,500 24,800 Number of transparent foreign matters of
10 gm or more (N) 30 5 



500 1,200 Film appearance inspection Good Good Poor Poor Plate color
tone (II) 



1.5 1.4 2.2 1  [0078]        It is seen from the results shown in
Table 1 that in the continuous production apparatus shown in Fig. 1,
by starting melt polymerization based on an ester exchange reaction
after the inner temperature and pressure of five reactors reached the
predetermined values, an aromatic polycarbonate resin having less
number (N) of transparent foreign matters of 10 'km or more, and
having good film appearance inspection and plate color tone (YI) is
obtained (Example 1).        Furthermore, it is seen that in the
continuous production apparatus shown in Fig. 1, after stopping the
production operation, by washing the inside of the 42  



production apparatus with a molten mixture of raw material monomers
and then washing with phenol, an aromatic polycarbonate resin having
less number (N) of transparent foreign matters of 10 jim or more, and
having good film appearance inspection and plate color tone (YI) is
obtained (Example 2).        On the other hand, it is seen that where
the inner temperature and pressure of a reactor are not set to values
at a steady operation (Comparative Example 1) and in the case of the
batch start (Comparative Example 2), a good aromatic polycarbonate is
not obtained. [0079]        As described in detail above, in the
present embodiment, by carrying out both the starting method and
stopping method as described above in a method of continuously
producing an aromatic polycarbonate resin, it is possible to produce
an aromatic polycarbonate resin showing good color tone from the
start time and having less foreign natters.        Furthermore, the
aromatic polycarbonate resin thus obtained can suitably be used in
building materials such as sheets, vessels such as bottles for water,
optical lenses such as head lamp lenses for automobiles and eyeglass
lens, optical recording materials such as optical discs, light guide
plates such as liquid crystal display, and the like. While the
invention has been described in detail and   with reference to
specific embodiments thereof, it will be apparent to one skilled in
the art that various changes and modifications can be made therein
without departing from the spirit and scope thereof.        This
application is based on Japanese Patent Application (Patent
Application No. 2006-340464) filed December 18, 2006, the entire
contents thereof being hereby incorporated by reference. Industrial
Applicability 



[0080]       According to the production method of an aromatic
polycarbonate resin of the present invention, a polycarbonate resin
showing less coloration and having reduced crystallized foreign
matters and foreign matters such.as gels is obtained. Therefore, the
industrial value of the present invention is remarkable.  Claims 1A
production method of a polycarbonate resin which  is a method of
continuously producing a polycarbonate resin by an ester exchange
reaction between a dihydroxy compound and a carbonic diester,
characterized in that        before stopping the ester exchange
reaction, a polycarbonate resin having a viscosity average molecular
weight of from 10,000 to 20,000 is continuously produced for the
predetermined period of time. 2The production method of a
polycarbonate resin as claimed in claim h characterized in that
the dihydroxy compound is an aromatic dihydroxy compound, and 



after stopping the ester exchange reaction, a reactor in which the
ester exchange reaction is conducted is washed with a molten mixture
of the aromatic dihydroxy compound and the carbonic diester. 3The
productioh method of a polycarbonate resin as claimed in claim 1,
characterized in that        after stopping the ester exchange
reaction, a reactor in which the ester exchange reaction is conducted
is washed with a molten mixture of an aromatic dihydroxy compound and
the carbonic diester, and the reactor is further washed with an
aromatic monohydroxy compound.  4The production method of a
polycarbonate resin as claimed in claim 2 or.- 3, characterized in
that before washing the reactor, a molten reactant is discharged from
the reactor. 






